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TRADEMARKS AND PATENTS
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These trademarks are not to be used in any type of promotion or advertising without written permission
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DISCLAIMER

Molecular Devices Corporation reserves the right to change its products and services at any time to
incorporate technological developments. This manual is subject to change without notice.
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Corporation assumes no liability for any errors or omissions, nor for any damages resulting from the
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allowed in the license or nondisclosure agreement.
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SOFTMAX PRO LICENSE AGREEMENT AND WARRANTY

Important: Please read this license agreement carefully before opening the software package. The right to
use this Molecular Devices Corporation (“MDC”) software is sold only on the condition that the user agrees
to the terms of this license agreement. If you do not agree to the terms of this license, you may return the
unopened package to MDC or its authorized agent for a full refund. However, opening the software pack-
age indicates your acceptance of these terms and conditions.

LICENSE AGREEMENT

In consideration of payment of the license fee, which is part of the purchase price you paid for this product,
Molecular Devices Corporation (“MDC”), the licensor, hereby grants a non-exclusive license to you, the Lic-
ensee (“User”), to use SoftMax Pro and it’s utilities (“Software”) included with SoftMax Pro upon license.
The user is licensed to copy the software for a backup or archival copy as necessary. Simultaneous use of
the software with more than one MDC Microplate Reader System per license is expressly prohibited. Simul-
taneous use of the software on four (4) computers solely for the purpose of analyzing already acquired data
is expressly permitted. The user is expressly prohibited from using the software to control any other instru-
ment, computing hardware, or peripherals other than MDC Microplate Systems.

This license agreement does not grant the user title to the software, or any copyrights of proprietary rights
in the software. The user may not sublicense, rent, lease, modify, translate, decompile, or disassemble the
software for any purpose. The User, however, does own the media on which the software is originally or

subsequently recorder or fixed. MDC retains title and ownership of the software recorded on the original
disc and all subsequent copies of the software, regardless of the form or media in or on which the original
and other copies may exist. This license is not a sale of the original software or any copy.

LIMITED WARRANTY

MDC warrants that the disc on which the program is furnished is free of defects in materials and workman-
ship and will operate under normal use for a period of 90 days from the date of delivery. Except as provided
above, the Software is provided “as is” without additional warranties of any kind either express or implied,
including, but not limited to, any implied warranty of merchantability or fitness for a particular purpose.
The entire risk as to the quality and performance of the Software is the User’s. MDC does not warrant that
the functions contained in the Software will meet the User’s requirements nor that the operation of the pro-
gram will be uninterrupted or error free. Some states do not allow the exclusion of implied warranties and,
therefore the above exclusion may not apply to you.

LIMITATION OF REMEDIES
MDC’s entire liability and the User’s only remedy with respect to the Limited Warranty set forth above is:

1) The replacement of any discs not meeting the Limited Warranty set forth above, provided such discs are
returned to MDC with evidence of date of purchase; or

2) If MDC is unable to deliver a replacement disc which is free of defects in materials and workmanship,
the user may terminate this license agreement upon return of all materials including manual and disc(s) to
MDC for a full refund of the purchase price.

In no event will MDC be liable to the User for any damages, including any lost profits, lost savings, or other
incidental or consequential damages arising out of the use or inability to use the software even if MDC has
been advised of the possibility of such damages, or for any claim by another party. Some states do not allow
the limitation or exclusion of liability for incidental or consequential damages so the above limitations or
exclusions may not apply to you.
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CLARIFICATION
Life Science Edition

SoftMax Pro for Life Sciences is licenced to one MDC microplate reader system. Simultaneous use of the
software with more than one microplate reader is expressly prohibited. Simultaneous use of the software
on three (3) additional computers (in addition to the computer controlling the instrument, if applicable)
solely for the purpose of analyzing previously-acquired data is expressly permited.

Drug Discovery Edition

SoftMax Pro for Drug Discovery is licenced to one MDC microplate reader system. Simultaneous use of the
software with more than one microplate reader is expressly prohibited. Simultaneous use of the software
on three (3) additional computers (in addition to the computer controlling the instrument, if applicable)
solely for the purpose of analyzing previously-acquired data is expressly permited.

Enterprise Edition

SoftMax Pro Enterprise is sold as a site license. A license for each reader-connected computer and analysis-
seat computer needs to be purchased.

Additional software licenses can be purchased by calling our Customer Service department at (800) 635-
5577

DURATION AND TERMINATION

The License is effective from the date of the first use of the Software by the User until terminated or until
the expiration of fifty years, whichever comes first. The User may terminate the License by returning to
MDC all Software documentation, the original Software, all backup and archival copies of the Software, and
all demonstration copies of the Software. The License agreement will terminate automatically without no-
tice from MDC if the User fails to comply with any provision of this License Agreement. It is incumbent
upon the User to take all reasonable measures to effect termination only in accordance with this License
Agreement.

GENERAL
1) This License Agreement shall be governed by the laws of the State of California.

2) The provisions of this License Agreement are severable and if any one or more of such provisions are
judicially determined to be illegal or otherwise unenforceable, whether in whole or in part, those remaining
provisions or portions of the License Agreement unaffected by such determination shall be binding on and
enforceable by and between the User and MDC.

3) In the event it becomes necessary to retain the services of an attorney to enforce any provisions of this
License Agreement, the non-prevailing party to such legal action and/or litigation agrees to pay the pre-
vailing party’s costs, including reasonable attorney’s fees and court costs, if any.

4) The User acknowledges that by opening the media package the User has read this License Agreement,
understands it, and agrees to be bound by its terms and conditions. The User further agrees that this License
Agreement constitutes the full and complete agreement between the User and MDC with respect to the
Software and the License, which agreement supersedes any proposal or prior agreement, whether oral or
written, and any other communication between the User and MDC relating to this License Agreement.
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Chapter 1: Welcome to SoftMax Pro

Introduction

SoftMax® Pro is designed for use with Molecular Devices’ Microplate
Readers (EmaxTM, Vmax®, UVmaxTM, ThermoMaXTM, and VersaMaxTM), Micro-
plate Spectrophotometers (SpectraMax®), and Microplate Spectrofluorome-
ters (SpectraMax Gemini fluorescence reader family and FlexStation
instruments). SoftMax Pro allows you to create files containing all of the
parameters required for acquiring and analyzing data from Molecular
Devices Microplate System instruments. You may also import data from other
Molecular Devices instruments such as Analyst and FLIPR systems for dis-
play and analysis.

SoftMax Pro is available for Power Macintosh computers using OS 8.6 or
greater (OS X in Classic mode only) and PC-compatible computers using
Windows 2000, NT 4.x, and XP.

SoftMax Pro is powerful, yet easy to use. It performs three major functions:

¢ Instrument Control—SoftMax Pro allows you to set up and run a complete
assay. Instrument settings can be saved as a protocol file and used repeat-
edly for reading different microplates. All stand-alone instrument functions
can be controlled using the software. In addition, SoftMax Pro provides
capabilities that are not available when using MDC Microplate System
instruments in stand-alone mode (for example, user-defined Kinetic run
times, read intervals, Automix parameters, and more).

® Data Collection and Display—SoftMax Pro collects and stores all raw data
received from the instrument. Data is displayed on the computer screen in a
grid format that corresponds to the wells in a microplate (all instruments)
or individual cuvettes (SpectraMax Plus or Plus®3* only). How the data is
shown depends on other settings made using the software.
In addition to displaying data collected from an MDC Microplate System
instrument, you may import, display, and analyze data collected from
either a FLIPR or Analyst instrument.

* Data Reduction and Plotting—You can reduce the data using built-in for-
mulas or you can define custom reduction formulas. More than one reduc-
tion can be shown and results from different microplates and/or cuvettes
can be compared within the same experiment.

Several read modes are possible using SoftMax Pro. Some may be performed
in either a microplate (Plate section) or in a cuvette (CuvetteSet section); oth-
ers may be performed only in a microplate. Which read modes are available
depend upon which instrument you are using.

¢ Endpoint—A single reading is made at one or more wavelengths (up to six
separate wavelengths can be chosen using SpectraMax instruments).
Default values reported are optical density (OD), relative fluorescence units
(RFU), or relative luminescence units (RLU), depending on the instrument
type.

* Kinetic—Data is collected over time and the default display is OD, RFU, or
RLU vs. time. Multiple readings are made at regular intervals which you
define. Default data reductions for Kinetic data are Vmax, Vmax per Sec,
Time to Vmax, or Onset Time.

SoftMax Pro User’s Manual
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® Spectrum— Absorbance or fluorescence data is collected across a spectrum
of wavelengths and displayed as OD, RFU, or RLU versus wavelength. The
default reduction displays the wavelength that corresponds to the maxi-
mum signal.

® Well Scan— Fluorescence data is collected from a single well in a micro-
plate using one of several scan patterns up to a maximum number of points.
Data is displayed in gray scale by default; readings from multiple wave-
length pairs can be shown separately or together (if together, they are dis-
played in different colors).

¢ FLEX—(FlexStation only) Fluorescence data is collected from a single well
in a microplate over time. Readings from multiple wavelength pairs can be
shown separately or together (if together, they are displayed in different
colors).

A chart showing the read modes that are available for absorbance
instruments can be found in Table 4.1 on page 4-5; a chart showing
the read modes that are available for fluorescence /luminescence
instruments can be found in Table 5.1 on page 5-5.

INOJWNH For absorbance instruments, any of the read modes can display data
as %Transmittance or OD.

SoftMax Pro can collect data from one or more microplates and/or cuvettes
and store it in a single data file, using the same or different instrument set-
tings for different microplates or cuvettes. For example, microplates contain-
ing different samples can be read using the same or different modes, all
within the same experiment.

New to SoftMax Pro?

If you have not used SoftMax Pro before, Molecular Devices recommends that
you install the software and then proceed to Chapter 10, "Tutorials," which
guides you through the basics of using SoftMax Pro. Sample files that demon-
strate the advanced use capabilities of SoftMax Pro are explained in Chapter 5
of the Formula Reference Guide.

What’s New in SoftMax Pro Version 4.3

Separate Editions and Three different editions of SoftMax Pro are now available:
Enterprise

Administrator e Life Science (LS) Edition, for life science use (shipped with all bench top

microplate readers)

* Drug Discovery (DD) Edition, for drug discovery data analysis (shipped
with FlexStation; can be used to analyze data files from Analyst systems
and FLIPR systems)

e Enterprise Edition (EE), for customers who require 21 CFR Part 11 compli-
ance features (contains all features from both the Life Science and Drug Dis-
covery editions as well as new compliance features). The Enterprise Edition
of SoftMax Pro links with a separate software package, Enterprise Adminis-
trator, through a menu choice in SoftMax Pro.
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21 CFR Part 11
Compliance

New File Extensions
for Enterprise Edition

User Access in
Enterprise Edition

e Enterprise Administrator (EA) software is a separate software module (for
Windows only) that links with the The Enterprise Edition of SoftMax Pro.
Enterprise Administrator provides the capability to assign multiple users
(up to 175) and multiple permissions/ privileges and electronic signature
capability.

¢ Enterprise Administrator software allows an administrator to assign user
levels and permissions regarding the use of SoftMax Pro Enterprise Edition.

e A full audit trail showing all user activities is included as part of the Enter-
prise Edition of SoftMax Pro when coupled with the Enterprise Administra-
tor software.

Password Protection

Password protection continues to be available with all but the Enterprise Edi-
tion of SoftMax Pro. While the Enterprise Edition will respect password-pro-
tected files generated from other versions, the option to password-protect a
file is not available in Enterprise Edition.

Shielding

Shielding is no longer offered. Shielded data files will revert to password-pro-
tected files with the password scrambled so that password protection cannot
be removed. Shielded protocols will simply have the shielding removed.

Electronic Statements

Electronic statements ("E-Statements") provide a way of signing SoftMax Pro
files electronically (with the Enterprise Edition only). A new menu item under
Experiments allows the user to add an Electronic Statements section to a doc-
ument. Electronic statements allow those with permission to do so to sign a
statement stating that a document has been approved or reviewed, for exam-
ple. Once a statement has been signed, the document may not be modified.
Statements and electronic signatures are saved with the document. State-
ments are NOT saved with protocols.

File extensions for the Life Science and Drug Discovery editions of SoftMax
Pro remain unchanged (.PPR and .PDA). New file extensions are created by
Enterprise Edition software, however: .EDA (data) and .EPR (protocol). These
new file extensions will be recognized only by Enterprise Edition software,
prohibiting opening or modification of such files by other editions of SoftMax
Pro. This helps to ensure that the integrity of the 21 CFR Part 11 compliant
features of the Enterprise Edition is maintained.

The Enterprise Edition can open all file extensions from all other versions.

User access to the Enterprise Edition of SoftMax Pro is tied to a database cre-
ated and saved with Enterprise Administrator. User privileges are set within
Enterprise Administrator and these privileges determine which menu choices
are available to that user within SoftMax Pro. A user may also log in to the
Enterprise Edition as a "guest." That user will be able to open/view files but
may not make any modifications to the documents and may not save them
under the same name.

SoftMax Pro User’s Manual
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About the Documentation

The SoftMax Pro documentation set consists of this manual which includes
written tutorials, an on-line help system, and a formula reference guide.
Additional documents on disk may also be provided to cover the latest infor-
mation regarding the software. An outline of the contents of this manual fol-
lows, along with introductory information that should help you get started
using SoftMax Pro.

Screens and parts of screens represented in this manual may depict
either the Macintosh or the Windows version of the software. The
two interfaces are quite similar, but show subtle differences such as
where the Help menu is located, etc. Depending upon which com-
puter platform you are using, which operating system you are using,
and the type of screen that is depicted, your screen may look different
from the one shown. Note that Macintosh screens are depicted using
MacOS versions 8.6 and later.

e The rest of this chapter provides introductory information regarding the

program and its features.

e Chapter 2, “Installation,” describes how to install SoftMax Pro on your
computer and how to connect the computer and the instrument correctly.

e Chapter 3, “SoftMax Pro Overview,” explains how the SoftMax Pro soft-
ware program is organized and how it is used with various instruments.

e Chapters 4 and 5 discuss how to prepare for and conduct a reading using
SoftMax Pro. Chapter 4 deals with absorbance instruments; Chapter 5 deals
with readings made using fluorescence instruments.

e Chapter 6 discusses the Enterprise Edition of SoftMax Pro and how it works
with Enterprise Administrator software. Included are pre-installation cau-
tions and installation instructions for Enterprise Administrator software,
along with how to set up SoftMax Pro to interface with the database created
in Enterprise Administrator.

e Chapters 7 and 8 describe how data is displayed during and after a reading
and how you can customize the display using absorbance instruments and
the fluorescence instruments, respectively. They also describe data reduc-
tion and the different means for analyzing the raw data received from the
different instruments.

e Chapter 9, “File Management and Printing,” explains how to customize
reports and manage the files created by SoftMax Pro. Other topics include
importing, exporting, copying, pasting, duplicating data, both within Soft-
Max Pro and to and from other external programs, and details about how to
import FLIPR and Analyst System files.

e Chapter 10, “Tutorials,” provides two written tutorials that will help you
learn the basics of working with SoftMax Pro if you are a new user.

e Chapter 11, “Troubleshooting,” describes alert messages that may appear
while using SoftMax Pro and what to do should they occur. Other informa-
tion in this chapter discusses possible communication problems with the
MDC Microplate System instrument and other computer-related issues.

e Chapter 12, “SoftMax Pro Remote Command Language,” describes the
robotic integration commands that can be used with Windows-compatible
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PCs to control the various functions of the instruments that work with Soft-

Max Pro.

e Appendix A, “SoftMax Pro Version Specifications,” lists the changes that
have been made for previous versions of SoftMax Pro.

¢ Appendix B, “Glossary of Terms,” provides a list of terms used in this man-
ual and their meanings.

This manual assumes that you are familiar with the basic operating environ-
ment of your computer. We recommend that you become familiar with
your computer’s operating features prior to installing and using SoftMax Pro.

Conventions Used in This Manual

This manual uses visual cues and standard text formats as follows.

Visual Cues

The following typographic conventions are used in this manual.

Format

Meaning

Menu ltem

Text Entry/Key Name

Menu titles and selections.

Keys that you press on the keyboard or placeholders
for information you must provide (entries that you
type from the keyboard). Information shown in this
font should be entered exactly as it appears. For exam-
ple, if you are asked to type filename, you would type
the actual name for the file instead of the word shown
in this font.

Buttons shown on the screen. Note that sometimes an
actual representation of the button may be shown.

| The accompanying text applies only to SoftMax Pro for Macintosh.

E The accompanying text applies only to SoftMax Pro for Windows.

Keyboard Formats
Key designations, combinations, and sequences appear in the following
formats.
Format Meaning
[| 3BKey Selections on the Macintosh can be made using the mouse, but

— often shortcuts are available using the keyboard. Shortcuts com-

monly use the “command” key in conjunction with another key
and are shown with the command key symbol (38) followed by
the accompanying key. To use a shortcut, you must press and hold
the command key while pressing the second key.

i EH Keyl+Key2 A plus sign (+) between key names means to press and hold down
the first key while you press the second key (within Windows). For

SoftMax Pro User’s Manual
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example, “press ALT+ESC” means to press and hold down the ALT
key and press the ESC key. Then release both keys.

: E Keyl, Key2 A comma (,) between key names means to press and release the keys
one after the other. For example, “press ALT, F” means to press and
release the ALT key, and then press and release the F key.

The names of keys found on Windows-compatible PC computer
keyboards vary somewhat from machine to machine. The key names
shown in this manual reflect typical key names. Yours should be sim-
ilar but may not be exactly like those shown. For example, the “print
screen” key may be shown on some keyboards as “Prt Scrn”; other
keyboards may spell out the complete key name.

Messages
The following types of messages may appear in this manual:

INOJ¥NH Calls attention to information that should be followed during instal-
lation, use, and/or servicing of the instrument or software.

/N[N [ndicates a potentially hazardous situation which, if not
avoided, might result in minor or moderate injury, loss of data, or
mechanical damage. It is also used to alert against unsafe practices.

/A RZRNIN®] Used whenever an action or condition might potentially
cause serious injury to yourself or to others who might use the instru-

ment or computer.
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Getting Help

—

Macintosh On-Line Help

On-line help is available while working with SoftMax Pro for the Macintosh
by clicking the Help menu at the far right of the menu bar.

Click here
for the Help Menu

X About Balloon Help...

Show Balloons

50FTmax Pro Help... SoftMax Pro Help Options
Formula Help... |

Figure 1.1: Help Menu for SoftMax Pro for the Macintosh

Choosing either of the two help options at the bottom of this menu (SoftMax
Pro Help or Formula Help) causes a Help window to appear. This window
provides a list of topics on the left and information about the selected topic on
the right. Figure 1.2 shows the window for Formula Help. In this figure, the
topic “Math Functions” has been selected (on the left) and the corresponding
information about that topic appears on the right.

| Formula Help

Formula Help Topics iMath Functions

e Comparison Operators |- [NOTE: ATl math functions are calculated in radians (180° =7 |~ |

» Conditionals radians). =
# Direct ‘Well Accessors
® Errors Abs{number)

Returns the absolute walue of a number or Tist of numbers.
Example: abs(-100=10, &bs{103=10

® Group Accessors

& |nterpolation

#* Kinetic and Spectrum
ACCESE0ES Acos{ number)

Returns the arccozine of a number or 1ist of numbers.

» Math Operators Example: Acos(-0.25)=1.82348

# Other

» PathCheck Accessors AntiLog{number}

» Plate Data Accessors

# Plate Information
ACLESSOrS

» Plate Reduction Accessors

= Referencing objects by
name

# Statistical Functions

» Text Functions

Returns the antilog {base e} of a number or Tist of numbers. This
s the same a5 e "number.
Example: antilog (1)=2.718

AntiLog10{number}
Returns the Antilog (base 100 of a number ar 1ist of numbers.
This is the same as 10 number.

| |Example: antilog {13=10

KD

Figure 1.2: Formula Help Window
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itenw
B

EH Windows On-Line Help

You can access on-line help within SoftMax Pro for Windows by selecting the
Help menu in the menu bar. Three types of help are immediately available:
you can view the contents of the help file, seek specific help about formulas,
or get general information about how to use the help function.

Click here
for the Help Menu
or press ALT, H

Contents
Index
Using Help

SoftMax Pro Help Options

About SOFTmax Pro...

Figure 1.3: Help Menu for SoftMax Pro for Windows

Choosing Contents (by clicking on the menu item with the mouse or pressing
ALT, H, C) brings up the SoftMax Pro help Contents window, showing the gen-
eral organization of the help that is available.

Help = Softmax Pro Help M
Window —»| File Edit Bookmark Help
Menu Qunlenlsl Search I Hank I History I 4 I »y -

Softmax Pro Help

| =

The SOFTmax Pro Window

Contents of the Reading a Microplate
SoftMax Pro —
Help File

Sections
Templates
Status Bar
Data Display

Reports

Figure 1.4: Help Contents for SoftMax Pro for Windows

1-10
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Help Options from the Contents Window

* You can search for a particular item or subject by clicking the but-
ton (located in the tool bar at the top of the Contents window).

Type a word, or select one from the list.

Then choose Show Topics. — Enter the
subject you
are searching

for in this
box

Select a topic, then choose Go To. fzey io

Figure 1.5: Using the Search Function within Help in SoftMax Pro for Windows
After entering a search subject, clicking the [ Show Topics | button will cause

a list of related topics to appear in the box below.

Type a word, or gelect one from the ligt.
Then choose Show Topics.

[Formie

Formulas

B
Fract |
Function -
Getting Started

Graph Menu .
Graph Section u

Select a topic, then choosze Go To.

E dit Column
Edit Summary

—
Formula Help I topic from

L Choose a

Group Menu

Recalculate Mow

Reduction

Show Formulas n

this list

Figure 1.6: Choose a Topic within Help in SoftMax Pro for Windows

* You can return to the window viewed previously by clicking the
button.

e Clicking the button will provide a list of all areas you have
viewed within the Help function.
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e Text that appears in green with an underline contains a hypertext link to
more detailed information about that item. Figure 1.7 below shows some
examples of hypertext links.

Softmax Pro Help
File Edit Bookmark Help

antentsl Search I Back I Historp l 44 I I

Softmax Pro Window
Hypertext linked

item (clicking here
will give more

-A Menu beﬁn?ated at the top of the screen; information about
this item)

The SOFTmax Pro window contains these major elements:

-A Status bar located below the Menu bar. The status bar
is used to control the instrument and to display the
current status of the instrument.

-One or more sub-windows, containing collapsible zections
in a report format. The window allows you to scrall
around and examine sections in the report. The report
is as wide as a piece of paper and shows you exactly
what you will get when the report is printed.

Figure 1.7: Hypertext Links within SoftMax Pro for Windows

Additional options are available, depending upon where you are within the
Help function. More information about Windows Help can be found in the
Microsoft Windows User’s Guide that accompanies your Windows software.

Troubleshooting and Technical Support

If you encounter a problem while using SoftMax Pro, refer first to Chapter 11,
“Troubleshooting,” and try to locate a remedy for the problem. For problems
with SoftMax Pro that are not listed there, or if you need additional
assistance, in the U.S., call Molecular Devices Technical Services group at
(800) 635-5577; elsewhere, call your local representative.
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N[O Enterprise Administrator must be installed by an administrator.
Detailed installation information for Enterprise Administrator can be
found in Chapter 6.

Connect the Hardware

/AN Turn OFF the power to both the instrument and the com-
puter before connecting or disconnecting any components or cables.
Not doing so could potentially result in damage to components in
either or both machines.

The type of cable used to connect your computer to the MDC Microplate Sys-
tem instruments depends upon the particular computer and also the particu-
lar instrument you are connecting. SpectraMax and VersaMax instruments
have 8-pin DIN serial ports; Emax, Vmax, UVmax, and ThermoMax instru-
ments have 25-pin serial ports. Most older Macintosh models have 8-pin DIN
(round) modem ports; newer Macintosh models may not have a serial port
but instead have a USB port. PC models vary but typically have either a 9-pin
or 25-pin serial port (check your particular computer to determine the type of
serial connection needed). If your computer does not have a serial port or
existing ports are in use, you may need to add a serial port through the use of
an adapter.

—| Connecting to a Macintosh

— IN\(O¥H If your Macintosh has a single serial port, refer to Chapter 11, “Trou-
bleshooting,” for information regarding connection to the MDC
Microplate System instrument.

Serial Connection

The SpectraMax, VersaMax, and FlexStation have an 8-pin DIN serial port
and require the use of an 8-pin DIN to 8-pin DIN Macintosh straight-through
serial cable (see Figure 2.1 below) to connect them to a Macintosh having a
serial port. This cable is NOT the same as a Macintosh printer cable. Connect one
end of the cable to the Macintosh (to either the printer or modem port) and
the other connector to the MDC Microplate System instrument.

Use an 8-pin DIN to DB-25 Macintosh modem cable to connect the Macintosh
to an Emax, Vmax, UVmax, or ThermoMax. Connect the 8-pin, round

DIN connector to the Macintosh (to either the printer or modem port) and the
25-pin connector to the MDC Microplate System instrument.
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Figure 2.1: Serial Cables for Macintosh
Left: 8-Pin DIN to 8-Pin DIN Serial Cable (not the same as a Macintosh printer cable);
Right: 8-Pin DIN to DB-25 Modem (Serial) Cable.

Connecting the 8-pin end of either cable to the modem port of the Macintosh is
preferred since this allows the printer port to remain available. If you do con-

nect to the Macintosh printer port, first deactivate AppleTalk using the Apple-
Talk Control Panel or the Chooser desk accessory in the Apple (%) menu.

If you are running other applications that use AppleTalk, it may be
necessary to quit them before making AppleTalk inactive.

USB Connection

iMac and G4 Macintosh computers do not have a serial port. You can connect
a serial cable to these Macintosh models and the MDC Microplate System
instrument through the use of a USB-to-serial adapter.!

1 Currently, Molecular Devices has tested adapters supplied by both Keyspan
and Belkin and found that both work without problems. Adapters from other
manufacturers may work equally well.
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1

2)

E Windo

. USB 8-pin DIN to
Connector 8-pin DIN

( . serial cable

Port 1 'j =
ar )
£

Port 2 * e !

8-pin DIN to
DB-25 modem cable

Figure 2.2: Serial Cables for USB Macintosh

Left: USB serial adapter; Right Top: 8-Pin DIN to 8-Pin DIN Serial Cable (not the
same as a Macintosh printer cable); and Right Bottom: 8-Pin DIN to DB-25 Modem
(Serial) Cable.

Plug the USB connector on the serial adapter into the USB port on the back of
the Macintosh computer.

Plug one end of the 8-pin DIN cable into the USB-to-serial adapter (see Figure
2.2 above). Plug the other end of the 8-pin DIN cable into the serial port of the
MDC Microplate System instrument.

The USB-to-serial adapters generally require that you install software for
them to function properly.

After you have installed SoftMax Pro (described in a later section), access
Preferences from the Edit menu. Set the serial port to any open port available
with your computer (typically you will choose the “Printer” port as most con-
temporary Macintosh computers have a built-in modem that uses the
“Modem” port), then choose the appropriate instrument, and finally close the
dialog box.

ws-Compatible Computer

The type of cable required to connect your computer to a MDC Microplate
System instrument will depend upon the type of MDC Microplate System
instrument and the type of serial port(s) available on your computer. SoftMax
Pro supports up to nine connections (serial ports). SpectraMax, VersaMax,
and FlexStation instruments have 8-pin DIN serial ports; Emax, Vmax,
UVmax, and ThermoMax instruments have 25-pin serial ports. The cable
should be a straight-through serial cable. The serial connector for your com-
puter may be a 9-pin or 25-pin connector (or you can use an adapter that con-
verts from 9-pins to 25-pins—see Figure 2.3).

2-4
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010 " opin @ 9-pin to

connector 25-pin
adapter

T )

9-pin connector

P ) .-.’ ‘Y

25-pin connectors

Figure 2.3: Serial Cables for PC
Top left: 8-Pin DIN to 9-Pin Serial Cable; top right: 9-Pin to 25-Pin Adapter; bottom
left: 25-Pin DIN to 9-Pin Serial Cable; bottom right: 25-Pin to 25-Pin Serial Cable.
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5

Computer System Requirements

The following computer hardware and operating system software specifica-
tions are recommended to ensure proper ozperation of SoftMax Pro. The mini-
mum configuration required is also given.

Macintosh Computer

Recommended System Configuration

* Apple Power Macintosh G4

* MacOS 9.1 or greater (OS X in Classic mode)
* 17-inch monitor

¢ 256 MB RAM, 6 GB hard disk drive

¢ CD-ROM/DVD-ROM drive

* Extended keyboard

* USB-to-Serial Adapter and adapter software

* Epson 740i color printer

Minimum System Configuration

* Apple Power Macintosh G3

® MacOS 8.6

e 17-inch SVGA monitor

e 128 MB RAM, 2 GB hard disk drive
e CD-ROM drive

Either configuration above requires a straight-through, serial cable (either an
8-pin DIN to 8-pin DIN for SpectraMax, VersaMax, and FlexStation, or 8-pin
DIN to DB 25 cable for Emax, Vmax, UVmax, and ThermoMax). Molecular
Devices recommends using only high-quality, double-shielded, straight-
through serial cables.

If you plan to use SoftMax Pro with a FlexStation instrument or with
any instrument if you will be creating large files (in excess of 20 plates
per file), Molecular Devices recommends that you increase the
amount of RAM in your computer to a minimum of 256 MB.

2 The minimum configuration may not provide enough memory for creating or
working with large files (more than one plate or cuvette per file) and / or the use of
robotics. If your computer “freezes” or stops functioning, try increasing the
amount of memory allocated to the SoftMax Pro program (see Chapter 11 for
more information).

2-6
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7 EH Windows-Compatible Computer

Windows Recommended System Configuration

® Pentium IV, 1.8+ GHz processor
¢ Microsoft Windows 2000
¢ 17-inch color SVGA monitor

* Video adapter and software driver capable of displaying 800 x 600
minimum resolution set to 16-bit high color and small fonts or better

* 256 MB RAM or greater

¢ 6 GB hard disk drive

e CD-ROM drive

* Serial port (COM1 - COM9)

Windows Minimum System Configuration

¢ Pentium II, 300+ MHz processor
e Microsoft Windows NT 4.0 or XP
¢ 17-inch color SVGA monitor

¢ Video adapter and software driver capable of displaying 800 x 600
minimum resolution set to 16-bit high color and small fonts or better

e 128 MB RAM

¢ 2 GB hard disk drive
e CD-ROM drive

* Serial port (COM1)

All of these configurations require a straight-through serial cable or USB con-
verter. More about the types of cables needed for the different instruments
follows in this chapter. Molecular Devices recommends using only high-qual-
ity, double-shielded, straight-through serial cables.

If you plan to use SoftMax Pro with a FlexStation instrument or with
any instrument if you will be creating large files (in excess of 20 plates
per file), or if you will be using any robotic applications, Molecular
Devices recommends that you increase the amount of RAM in your
computer to a minimum of 256 MB.
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5

Install SoftMax Pro

1)
2)

3)

4)

5)

6)

Three versions of SoftMax Pro are available: Life Sciences, Drug Discovery,
and Enterprise Edition. The Life Sciences version provides instrument control
and analysis functions for all SpectraMax and earlier instruments. The Drug
Discovery version provides instrument control and analysis functions for the
FlexStation instrument as well as import and analysis of data files from FLIPR
and Analyst instruments. The Enterprise Edition includes all features from
both the Life Sciences and Drug Discovery versions and also contains features
that enable 21 CFR Part 11 compliance.

Only an “administrator” may install the Enterprise Edition of Soft-
Max Pro, and this should be done after installing the Enterprise
Administrator software program. The administrator must enable cer-
tain functions within SoftMax Pro that link these two programs
together and will have the required information about all users of
SoftMax Pro Enterprise Edition in order to do so. If you are an admin-
istrator and need to learn more about installing these programs, you
should first read the installation instructions in the manual that
accompanies the Enterprise Administrator software. Then return to
this section and read the rest of the installation instructions for the
Enterprise Edition.

If the administraor password to a database is lost, the data within
that database will be unretrievable. Administrators may wish to
develop a procedure to safeguard their user name and password to
prevent alteration and / or data loss.

Follow these instructions to install SoftMax Pro from the CD to your com-
puter’s hard disk.

Insert the SoftMax Pro CD into the CD-ROM drive.

Macintosh: Double-click the CD-ROM drive icon to open it.
Windows: Open “My Computer” and then double-click the CD-ROM drive
icon to open it.

Double-click the Installer icon (Macintosh) or Setup icon (Windows) and fol-
low the screen prompts.

The “Welcome” screen suggests that you close all other programs before
beginning installation of SoftMax Pro software. It is also recommended that
you disable any virus protection software you may have running before
installing SoftMax Pro. Click to exit the installer and close any pro-
grams and / or disable virus protection and then start the installer again from
step 3 above. To continue with installation, click [ Next ].

The screen named “Choose Destination Location” asks you to select the drive
where the software will be installed. A default location will be shown on the
screen. If you have more than one hard drive in your computer, you may
change the destination to the disk drive where you wish SoftMax Pro to
reside or accept the default location.

The “Setup Type” screen asks you to choose between “Complete” (the
default) or “Basic.” Choose Basic to install everything except the tutorial files.
Otherwise, click to continue.

2-8
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7)

8)
9)

INOJNH The button is available on all but the first screen, allowing
you to go back to previous screens and review or change information
that you have entered.

If you purchased the Drug Discovery version of SoftMax Pro, a default proto-
col will be installed automatically. If you purchased either the Life Sciences or
Enterprise Administrator version of SoftMax Pro, however, you will be asked
to choose whether the default protocol should be absorbance or fluorescence.
If an instrument is connected to your computer, SoftMax Pro will automati-
cally detect the appropriate instrument setting. If no instrument is connected,
choosing absorbance will assign the SpectraMax 190 as the default; choosing
fluorescence will assign the SpectraMax Gemini XS. You may change either
instrument preference later.

During installation, an “Assays” folder is created which contains
protocol files for all instrument types, regardless of the choice made
above. Some of these protocols will not be appropriate for your par-
ticular instrument (they might have reductions that are appropriate
only for absorbance or fluorescence instruments, for example). Nev-
ertheless, all protocols can be opened, run, and/or customized to be
appropriate for any MDC Microplate System instrument.

Click to start the actual installation of SoftMax Pro files.

When installation is complete, the “Finished” screen will appear. Click

to end the installer/setup program. On the Macintosh, remove the
CD by dragging its icon to the Trash. On the PC, close the window for the CD
and “My Computer” and then press the CD eject button on the CD-ROM
drive. Replace the CD in its holder and store it in a safe place.

An open folder named “SoftMax Pro 4.3” will be visible on your screen. This
folder contains the SoftMax Pro program. If you want SoftMax Pro to be able
to communicate with your MDC Microplate System instrument, be sure to
turn the instrument on prior to starting the SoftMax Pro program. After the
instrument is powered on and has completed its start-up sequence, double-
click the “Spf” icon ( 3 ) to start SoftMax Pro.

INOI¥H In Windows, a shortcut for the program will be available in the
Start menu under “Programs\ SoftMax Pro 4.3\ Spf.”

An uninstall program is available for Windows computers. Should
you need to remove older versions of SoftMax Pro from your hard
drive, using the uninstall program is recommended since it also
removes information regarding SoftMax Pro from the Windows Reg-
istry. To remove SoftMax Pro from a Macintosh computer, simply
drag the SoftMax Pro folder and any other SoftMax Pro files you may
have on your hard drive to the trash. When you uninstall the pro-
gram, make sure to backup your data to a folder outside of the Soft-
Max Pro folder, because the SoftMax Pro folder will be deleted.

What Is Installed

SoftMax Pro can create and use two types of programs: protocol files and data
files. Protocol files function similarly to template files: opening a protocol file
establishes instrument setup parameters (such as absorbance, endpoint, num-
ber of wavelengths, etc.) that can be used as is or modified to suit the needs of
your assay. Data files are the result of running a protocol file and contain all

SoftMax Pro User’s Manual
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the information collected from the instrument based on the settings from the
protocol file.

A folder called “SoftMax Pro 4.3” will be installed in the area you specified on
your computer’s hard drive. Within that folder are a number of separate files
and subfolders as shown in Table 2.1. Commonly used protocol files are
grouped within subfolders that describe the type of assay (e.g., “Kinetic
ELISA”).

Protocol files are included to assist with method development. Each protocol
file contains predefined groups that have been created based on expectation
of use with that protocol. Often all you need to do is open the Template Editor
and assign the groups so that what is shown there matches the layout of the
plate being used for the reading. Should it be necessary to create or modify
groups, information about doing this can be found in Chapters 4 or 5 (for
absorbance or fluorescence instruments, respectively).

Certain data files are also included, some of which appear within the Tutorials
folder (some assist with learning basic operation of SoftMax Pro and are
linked to written tutorials found later in this manual; others are included for
you to open and continue learning on your own). Information about the tuto-
rial files is found in Chapter 10.

Note that folder and filenames are the same for Windows and Macintosh
except that Windows files have the extension “.ppr” or “.pda” appended to
the file name for protocol files or data files, respectively (Enterprise Edition
files use extensions “.epr” and “eda”).

All of the protocol files that are on the software CD are installed as shown in
the table below and can be seen in the Assays menu within SoftMax Pro.

Table 2.1: Files that Are Installed

Folder Files
[Main] Default Protocol
Basic Protocols All Kinetic ODs for Export.ppr

Basic Endpoint Protocol.ppr
Basic Kinetic Protocol.ppr
Basic Luminescence.ppr
Basic Pathcheck Protocol.ppr
Basic Percent Binding.ppr
Basic Percent Control.ppr

Basic Spectrum.ppr

Basic TRF Protocol.ppr

Raw Optical Density.ppr
Cytoproliferation CyQUANT Fluorescence.ppr
Drug Discovery, Basic FP (w-o bkgrd subtraction).ppr
Analyst Basic FP.ppr
[not installed with FPIA Assays (w-o bkgrd subtraction).ppr
Life Sciences version] FPIA Assays.ppr

G Factor Determination.ppr

LDL Determination.ppr

2-10
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Table 2.1: Files that Are Installed

Folder

Files

[not installed with

Drug Discovery, FLIPR

Life Sciences version]

EC50 percent.ppr
EC50 and 2factor.ppr

Endpt ELISA

AP and pNPP .ppr

Bgalactosidase w ONPG.ppr

HRP and ABTS w Acid Stop.ppr
HRP and ABTS w SDS Stop.ppr
HRP and OPD w Acid Stop.ppr
HRP and TMB.ppr

Urease and Urea Bromocreosol.ppr

Kinetic ELISA

K ELISA with AP and pNPP.ppr
K ELISA with HRP and ABTS.ppr
K ELISA with HRP and OPD.ppr
K ELISA with HRP and TMB.ppr

LAL Kinetic
Chromogenic

Analyst Qualification.ppr
Interference Screening.ppr
Interference Validation.ppr
Reagent Qualification.ppr
Routine Testing complete.ppr
Routine Testing simple.ppr
RSE CSE Standardization.ppr

LAL Kinetic
Turbidimetric

Analyst Qualification.ppr
Interference Screening.ppr
Interference validation.ppr
Reagent Qualification.ppr
Routine Testing complete.ppr
Routine Testing simple.ppr
RSE CSE standardization.ppr

Nucleic Acids

DNA Background Constant.ppr
DNA Plate Blank Method.ppr
DNA Pre-Read Method.ppr
Oligreen.ppr

PicoGreen.ppr

Other

Antisera Titer.ppr

Gemini Optimization.ppr

ID 50 Determination.ppr

Kinetic With PathCheck.ppr
Michaelis Menten.ppr

Multiple Peak Protocol.ppr
Multiple Peak wavelength and OD.ppr
Parallel Line Analysis.ppr
Pipettor Regular Test Method.ppr
Sample Associated Blank.ppr
tTest.ppr

SoftMax Pro User’s Manual
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Table 2.1: Files that Are Installed

Folder Files

Protein Assays A280 with cuvette ref.ppr
A280 with water constant.ppr
BCA .ppr

Bradford.ppr

Lowry.ppr

NanoOrange.ppr

Tutorial (1 Drug Discovery Data Files
[not included with Life Sciences version]
(1 Example Text Files for Analyst System
Import
Read Me First.txt
SampleFPData.txt
SampleFPIAData.txt
SampleGFactorFPData.txt
SamplelntensityLDLData.txt
Basic FP (w-o bkgrd subtraction).pda
Basic FP.pda
FPIA Assays (w-o bkgrd subtraction).pda
FPIA Assays.pda
G Factor Determination.pda
G Factor Determination.pda
LDL Determination.pda
(1 Formula Reference Guide Examples
Example 5-1 Method 1.pda
Example 5-1 Method 2.pda
Example 5-2.pda
Example 5-3.pda
Example 5-4.pda
Example 5-5.pda
Example 5-7.pda
(1 tTest and Parallel Line Analysis
Parallel lines.pda
tTest.pda
Absorbance Default Protocol.ppr
Drug Discovery Default Protocol.ppr
Endtut.pda
Gemini Default Protocol.ppr
Tutorial2.pda

The data files for the tutorial are in *.pda Format. You can access
them by going to File>Open and locating the Tutorial folder in your
SoftMax Pro folder. Only *.ppr files can be seen through the Assays
menu.
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Enter Registration Information

Turn the instrument on and allow it to complete its start-up sequence
(approximately 30-90 seconds, depending on the instrument type). Then dou-
ble-click the SoftMax Pro program icon ( [ ) inside the SoftMax Pro folder
(Mac) or click the desktop icon or choose SoftMax Pro from the Start menu
(Windows) to start the software program. The first time you open SoftMax
Pro, a registration dialog box will appear, asking that you enter your name,
company, and the serial numbers of the software program and MDC Micro-
plate System instrument. The software serial number can be found on the
original SoftMax Pro CD, on the inside cover of this manual, and on the soft-
ware Warranty Registration Card (please remember to fill out this card and
return it to Molecular Devices Corporation). The instrument serial number
(S/N) is located on a label affixed to the back of the instrument. Type the
information in the spaces provided and then click [ OK|. Note that the option
to click will not be available until all information has been entered.

Molecular
= Devices

Please register this copy of S0FTmax Pro
by providing the following information.

Nﬂl'l'lE:l |

Eumpang:l

Software Serial Number:
Instrument Serial Number (SKN]:I:I

Figure 2.4: Registration Dialog Box

After all information has been entered correctly and you click [ OK]], a title
screen will appear (see Figure 2.5) showing the registration information you
entered. If you have difficulty entering the registration information, refer to
Chapter 11, “Troubleshooting,” for assistance.
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SOFTmax® PRO

Life Sciences Edition

i

.

Figure 2.5: SoftMax Pro Title Screen Examples

After a few seconds, the title screen will be replaced by an untitled SoftMax
Pro window (see Figure 2.6). The screen you see may be different, depending
upon the type of instrument you are using.

Bl untitied _[O]x
= Eﬁ Introduction @ ﬂ
v Elnotest1 34

Default Protocol’ Tutorial

This protocol contains this introduction as well as one Experiment section:
If yom are new to SOFTraax PRO followr this tatorial as onthined in Chapter 7 of the Tser IMannal

eriment £1:
Cantitattve Endpoint assay with Standards and Unknowns (with and withouot dibetion factor).  The unknowns
ate interpolated from a standard curve,

To cusiomize the Default Protocol:

First, delete any sections you do not want (for exaraple this introduction).

Second, make any changes you want to the instrument setup.

Last, save the default protocol with the name Default Protocol in the same folder as the SOFTmax FRO
application (yon will be asked if om wish to replace the existing defanlt protocnl)l

- Eﬁ Experiments
b 3 Platedt | D Setup | [E Template | | = Reduction | |ERDisplay |
b [ Standards \EI@
b Djj Controls EI
b [ samples \EI\E‘
b [ sam wrdi =4
b F Graph# Fit:

3 ClvetteSet#] |a Setupl |ETemplate | |Z Reduct'ion| |ED'isp1ag |

(8]} ] [8]) (e} [ (o)) [

Figure 2.6: SoftMax Pro Default Protocol Untitled Window
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Communicating with the MDC Microplate System Instrument

After installation of SoftMax Pro, you will note that the instrument icon in the
upper left-hand corner of the window appears with an “X” and the words
“No port selected” through it. You must access the Preferences settings (from
the Edit menu, choose the Preferences command) to select the proper com-
munications port (which port depends on the configuration of your com-
puter—typically either “modem” or “printer” for the Macintosh and COM1
through COM9 for the PC). Serial ports that are not available will be dimmed.
An additional setting (the factory default) is “Neither.” This selection is used
when you do not have an instrument connected to the computer but wish to
use SoftMax Pro or when the port connection must be disabled for other rea-
sons. Choose the appropriate setting for your computer’s physical serial port
connection and click [ OK|. The instrument icon should now appear normally
(without an X through it).

;
Serial Port: | COM2 W Serial Comm Speed: | 9500 -

I~ Autozave File

S Sef. C:\Program FilesiSOF Tmex PRO 4.0
= Time

ey — T LppendDate
v Include Labels File Prefi.  [Data 7II_ .-’-\.p!:-end Tirme
L] & SOFTmaxPROFlE € TestFie
[~ Add Filename and Date

Reaser: [ FLEXstation v | | Fiters, |

[~ Autoprint
Canicel | ok I
Preferences
Serial Port: Serial Comm Speed:
- Autosave File
Export Format ™ [T
O Time  (==""( @ Plate
) [ Append Date
[ Include Labels File Prefix: ] Append Time
[E Time Interpolate @ SOFTmaxPROFile (3 TextFile
[ Add Filename and Date
Reader:l FLEX=station VI [ Filters...
O Autoprint

Figure 2.7: Preferences Dialog Box (Windows, top; Macintosh, bottom)
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Set Preferences

Serial Port

If the port setting is correct and the MDC Microplate System instrument is on,
yet communication is still not functioning properly, quit SoftMax Pro, turn off
power to both the computer and the MDC Microplate System instrument, and
check that the cable connections between the instrument and computer are
secure. Turn both machines on again and restart SoftMax Pro. If an “X” still
appears over the icon, refer to Chapter 11, “Troubleshooting,” for more infor-
mation.

It is a good idea to set the SoftMax Pro preferences before proceeding to use
the program. The preferences include certain configuration settings, such as
which port is used for the connection to the instrument, filters for Emax,
Vmax, UVmax, and ThermoMax, as well as settings for automatic printing
and saving of files, and the format for exported data. To make these selec-
tions, choose Preferences from the Edit menu to bring up the Preferences dia-
log box (see Figure 2.7).

Check that the setting for the serial port matches the physical port used to
connect the computer and the instrument. The example dialog box shown at
the top of Figure 2.7 shows the serial port set to the Macintosh modem port.
The Windows dialog box example shows the serial port set to “None.”

hone

ZOML
W COMZ
]
ZOr
ZOMES
ZOME
L i
U i [
L i =}

Figure 2.8: Serial Port Selection in Preferences Dialog Box
Note that COM ports from 1 through 9 that are not available for your particular com-
puter will be shown dimmed.

A selection of “None” can be made if communication with an
instrument is not required or if no instrument is connected to the
computer. When this option is selected, the Status Bar in SoftMax Pro
will show an instrument icon with an “X” through it, along with the
words “No port selected.” This selection allows you to use the serial

5 1f you are using a Keyspan serial adapter with a Macintosh computer, set the
port to “Printer.”

2-16

SoftMax Pro User’s Manual



@ Chapter 2: Installation

ports for other purposes (modem connection, network connection, or
printing, for example) but does not allow you to communicate with
the instrument.

INOJ¥H When the FlexStation is selected in the Preferences, another option
becomes available regarding the Serial Comm Speed (see below).

|
Serial Port: Serial Comm Speed. PR Fl

57600

[~ Autnsave File
C\Program FileshSOFTmax PRO 4.0

Expor Format

" Time

Seb.

e — [T | Append Date
v Include Labels File Prefix;  Data _| m .l"-‘-.p!;-end Time
™ Interpolate Wels @ SOFTmasFPRAOFle € TestFie

[~ Add Filename and Date

Reader: [ FLEXstation w| [ Fiters, |

[~ Autoprint

Caricel | Ok I

Figure 2.9: Serial Port Speed Selection in Preferences Dialog Box (FlexStation only)

SoftMax Pro automatically detects the baud rate of the instrument to
which the computer is connected and establishes a communication
rate accordingly. This option allows you to view the baud rate that is
being used and to manually set a different rate, but this should not be
done unless a serial communications problem occurs (see Chapter 11,
“Troubleshooting,” for more information).

Export Format

Export Format

" Time :;""“ * Flate

T

V¥ Include Labels
[ Interpolate Wells
[ Add Filename and Date

Figure 2.10: Export Format selection in Preferences dialog box

The preferences settings regarding the Export Format allow you to choose
whether to export data as it appears in plate format or linearly (over time).
The option to include text labels along with numerical data and/or to add the
filename and date can be activated by clicking the checkboxes next to those
items. (The option for “Interpolate Wells” is available only with the FlexSta-
tion instrument.) For more information on the Export... function, refer to
“Exporting /Importing Information” on page 9-16.
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Reader

The Reader pop-up menu indicates which instrument is currently connected

to the computer. When the computer is connected to a MDC Microplate Sys-

tem instrument, the instrument type shown in the box will be set to that
instrument type.

Emanx

Y

Limax

THERMOmax

YERSAMax

SPECTRAMa:X

SPECTRAMax PLUS

SPECTRAmMax PLUS 554

SPECTRAMAx 190

SPECTRAMax 340PC

SPECTRAmax 340PC 334

SPECTRAMAx GEMINI

SPECTRAMax GEMINI #5

v FLEXstation

Figure 2.11: Reader selection in Preferences dialog box
If the computer is not connected to an instrument, the Reader type defaults to
the last reader connected, but you can choose a different instrument from the
menu.

INOJWH It is not required that you choose a particular MDC Microplate Sys-
tem instrument prior to writing a protocol using SoftMax Pro when
the computer is not connected to an instrument. Choosing an instru-
ment first can be useful, however, since the options available in the
Instrument Setup dialog box depend on the choice of instrument (for
example, with a SpectraMax you can choose up to six wavelengths
but you cannot do this with a Vmax).

Filters

The use of this button applies only to Emax, Vmax, UVmax, and ThermoMax
instruments (this button is dimmed when another instrument is selected).
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Clicking the button brings up a dialog box showing six filter posi-

tions.
Filters
I:
2:
%
s
6: | | [ Cancel ]

Figure 2.12: Filters Dialog Box

/A\[XERON Check that the filter wavelength shown for each position
accurately reflects the wavelength of the filter installed in each posi-
tion of the filter wheel. Highlight and change (type over) incorrect
values. If the settings in this dialog box are not correct, subsequent
readings will generate incorrect data.

While the SpectraMax 250 can also accept two optional filters, the
wavelengths for these filters are entered differently, using the instru-
ment front panel. For additional information regarding the installation
of optional filters in the SpectraMax 250, refer to the instrument man-
ual.

Autosave

Enabling the Autosave feature in the Preferences dialog box will save a data
file automatically each time a plate is read.

IE BULOSAWVE FILE e esssssss s sssssssss s sesssssssssess .
Hard Drive :S0FTrax PRO

S5et...

[ Append Date
[ Append Time

File Prefix; |Data

# SOFTmax PRO File ) Text File

Figure 2.13: Autosave portion of the Preferences Dialog Box

Autosave saves a copy of the file that is currently open. If the file that is open
is a protocol file, note that the file will still be “Untitled” (i.e., not yet named)
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even after an autosave has occurred. This allows you to autosave to a text file
format and then save manually as a SoftMax Pro file.

You can Autosave to one of two different file formats:
¢ SoftMax Pro—used to save your data automatically in SoftMax Pro format.

e Text File—used when you want to have the data available for use with a
spreadsheet or other program for data analysis external to SoftMax Pro.

If you autosave as a text file, the SoftMax Pro version of the data
WILL NOT BE SAVED AUTOMATICALLY and you will not be able
to automatically re-open the data file in SoftMax Pro. If you choose
to save to this format, you will need to save your data manually,
using the Save or Save As... commands in the File menu if you also
want to save a SoftMax Pro file. If you attempt to quit SoftMax Pro
before saving a file containing data that has not yet been saved, a
message box will appear asking if you want to save the file. You can
assign any name to a file you save manually.

If your protocol contains more than one experiment section when
you Autosave to SoftMax Pro file format, each experiment will be
saved to a separate data file.

Enterprise Administrator can update and modify the autosave
parameters of Softmax Pro Enterprise Edition.

When Autosave is enabled, the box below the Autosave option becomes

active, allowing you to choose the folder within which data files will be saved

and the type of file to be saved. You may choose to autosave as a SoftMax Pro
file (default) or as a text file and, when saving as a text file, you may choose to
append to the same file.

The default folder for saving files is the SoftMax Pro 4.3 folder. To save data
files in a different folder, click the button. A dialog box will open, allow-
ing you to choose a new location for saved files.

Select Directory Ed |

Directarny:

o heoftmax pro

=\ -
 SUFTMAX PRO

= — Select Button

Dirives: Cancel |
| = CORIVE =l

Figure 2.14: Autosave Location Dialog Box (Windows)

Highlight the folder within which you want files to be saved. The
button at the bottom of the dialog box will reflect this choice; clicking the
button will set this folder as the default location for saved data files.
You can change the location at any time by repeating this process.

To change the file format from SoftMax Pro to ASCII text, select the Text File
format from the list.
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If the Autosave function is reporting an error, or if files are saved in
the wrong location, it may be that a previous version of SoftMax Pro
was not uninstalled prior to installing a newer version. Follow the
instructions given above to choose the correct folder for saved files.

Create New File (wWhen saving as Text file only)

After each Plate section or CuvetteSet section is read, the data will be saved in
anew file. This file will contain all the data from the current and previous read-
ings (for example, if you read a Plate section, then another Plate section, fol-
lowed by a CuvetteSet section, Filel will contain data for Platel; File2 will
contain data for Platel and Plate2; and File3 will contain data for both plates
and the cuvette). This option is available for both file formats (SoftMax Pro
and ASCII text).

/N\ [N If you Autosave to ASCII text format, you will not have a
SoftMax Pro version of the file unless you also manually save the file
using the Save as... command.

Append to File (when saving as Text file only)

If you are saving data to an ASCII text file, you may choose to save all data to
a single file for all plates and/or cuvettes by choosing “Append to File.” This
option is dimmed (not available) if you are saving to a SoftMax Pro file.

File Prefix

The information entered into the “File Prefix” field is automatically given to
new files that are saved automatically. The default prefix is “Data.” Accepting
this default saves files starting with the name “Data” followed by a sequential
number beginning with “1.” For example, the first microplate read would be
saved under the file name “Data 1.”

== Preferences

-4 Autosave File /

Hard Drive :S0FTmax PRO Set...

_ . 4 Append Date
File Prefix: i Append Time

# SOFTmax PRO File i) Text File

L File Prefix Field

Figure 2.15: File Prefix Field (Windows)

You can change this default prefix to any other prefix (up to 15 characters). To
change the prefix, click within the File Prefix field, highlight the existing infor-
mation, and type over the word to enter a new prefix.

If the File Prefix field is left blank, the date of the run will be used as the file
prefix.

Append Date

Enabling the checkbox for Append Date will cause the date to be included in
the automatic file name for the saved data file. For example, using the file pre-
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fix “Data,” the first file saved on January 31, 2001, would have the name
“Data 01/31/2001 1.” Note that, if a time is not appended (see the next item),
SoftMax Pro indexes the runs for that day starting with “1” and incrementing
upward with each successive run.

Append Time

Enabling the checkbox for Append Time will include the time in the auto-
matic file name for the saved data file in the format hhmmss. For example,
using the file prefix “Data,” the file saved at 10:12:38 a.m. would have the
name “Data 101238.”

Autoprint

Checking this box will enable automatic printing of a report after each plate is
read. This report will contain information from each section that is designated
to be included in the report (the default is15 for all sections to be included).
For more information on reports, and including or excluding sections, see
Chapter 3, “SoftMax Pro Overview.”
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Assays Folder

The Assays menu is used to choose the folder that will contain protocol files
you wish to access most often. After installation of SoftMax Pro, the protocol
files shown under the Assays menu will be the basic protocols shipped with
the software. Other folders are installed with SoftMax Pro containing protocol
files for other types assays—you may select one of these folders instead, if
desired.

To change the default folder, choose Assays and then choose Set Folder... .
A dialog box will appear, asking you to choose the folder or directory con-
taining the protocol files you wish to have appear in the Assays menu. Select
one of the other folders within the SoftMax Pro directory/folder or, if you
have other protocol files in a different location, choose that location and then

click[Select].

If you do not see any files in the Assays menu or if the files shown
are not correct, it may be that a previous version of SoftMax Pro was
not uninstalled prior to installation of a newer version. This can cause
SoftMax Pro to default to using the old directory for assay files rather
than the directory associated with the most current program version.
Follow the instructions given above to choose the correct folder for
the default assays folder.
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Chapter 3: SoftMax Pro Overview

Introduction

This chapter presents a general description of the features and use of SoftMax
Pro. It describes:

o the parts of the SoftMax Pro window, including experiments and sections;
e the menus and tool bars found within the SoftMax Pro program;

e the basic steps required to perform a reading (complete information regard-
ing reading using SoftMax Pro can be found in Chapters 4 or 5—choose the
chapter that is appropriate for the instrument you are using); and

e the basic types of data analysis (detailed information regarding data analy-
sis can be found in Chapters 7 or 8—choose the chapter that is appropriate
for the instrument you are using).

SoftMax Pro employs standard Macintosh and Windows conventions for
using menus, dialog boxes, windows, and the mouse. This manual assumes
that you are familiar with the basic operation of your computer. While some
general instructions are given here, and many of the terms used in SoftMax
Pro are defined in Appendix B, “Glossary of Terms,” if you need additional
assistance regarding the basic use of your computer, please review the docu-
mentation accompanying it.

The SoftMax Pro Window

When you start SoftMax Pro, a title screen will appear, showing the informa-
tion entered during registration, along with the SoftMax Pro version, the
instrument type (if connected), the ROM version installed in the instrument
(if available), and copyright information.

SOFTmax® PRO

Life Sciences Edition

Figure 3.1: SoftMax Pro Title Screen Examples
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5

After a few seconds, the title screen will be replaced by an untitled SoftMax
Pro window. The window for the Macintosh should now look similar to the

one in Figure 3.2. The window for the PC should look similar to the one in

Figure 3.3.
The SoftMax Pro screen contains these major elements:

* A menu and status bar located at the top of the screen;

¢ An untitled window showing an experiment containing various sections,
depending upon the configuration of the default protocol used and the type
of instrument chosen in the Preferences or connected to the computer.

The menu and status bars are always visible while you are using SoftMax Pro,

no matter where you are within the program.

Menu Bar Title Bar Active Print
/ Tool Bar  Button
L
-3 File Edit Yiew Experiment” Control Assays/Help /
Status Bar —ef 29 o5 | [AJIE] )/ /
O Untitled : z ] goom
i OoX
Exgeeglrggnt ?ﬁ Experiment¥1
Tool Bar v [ Hotes™t
Scroll
. - Arrow
Notes Section —
Bl Plate®1
Open/Close~ olates ]
Trlangle 1 ] H 4 5 3 7 g El 10 11 12
A Endpoint
E Ll 430
[ Autorniz: OFf
o Calibrate: On
Plate Section | . Frate Last Read- < Vertical
Mo Data SCI‘OH
2
Bar
G
H
W avelength Combination: ILmi
Crata Mode: Absorbance

Figure 3.2: SoftMax Pro Screen and Window for Macintosh
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Title Bar Menu Bar Minimize Button

Status Wi SOFTmax Pra — Maximize
Bar\Eile Edit View Experiment Control Assay:  Window  Help Button

=) [z1 ¢ | [(Reaa ] | [4] [w] [

O] untitled Close
Experiment —P-< % Experiment#t EI Box
Section - & Hotes#1 =+ [o]
Tool Bar Scroll
//V Arrow
Notes - Plate#1 | ) Setup | |E Template | | x Reductionl |E Display | @
Section Plated1
/ 1 2 3 4 ] 5] T g g 10 11 12
A Encipoint
B Lm1 430
Plate -
. Automiz: Off
Section D Calibrate: On Tool
E Bar
— Plate Last React
F ] Na Data Instrument
| G— | .
Data — [ ,, Settings
Dlsplay Wavelenoth Combination: ILm1 BOX
Data Mode: Abzorbance .
~a— Vertical
P CuvetteSet#l | =l Setup | |E Template | | x Reductionl |E Display | @ Scroll
CuvetteSet#1 Bar
Open/
Close a1 Enclpint
Triangle Lm1 450
Indicator Data: Mo Data
Ref. Mo Reference
Wavelength Combination: ILm1
Data Mode: Absorbance

Figure 3.3: SoftMax Pro Screen and Window for the PC (Windows)
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Window Size

i

You may change the size of the window shown on the Macintosh by dragging
the size box (at the bottom right corner of the window) in any direction. You
can expand the window to the full size of the screen by clicking the zoom box
(in the upper right corner of the window). If you extend the bottom edge of
the window beyond the last section or the right edge beyond the edge of the
sections, the intervening space will be gray. To resize the window again, drag
the size box to a different position or click the zoom box again. Clicking the
zoom box will restore the previous window size.

If you move the SoftMax Pro window such that the title bar is under
the status bar, you will have to hide the status bar before you can
move the window to see the title bar again.

You may change the size of the window shown in Windows by dragging the

side, bottom, or corner of the window (when the cursor changes into a dou-

ble-headed arrow). You can expand the window to the full size of the screen
by clicking the Maximize button in the upper right corner of the window. If
you extend the bottom edge of the window beyond the last section or the
right edge beyond the edge of the sections, the intervening space will be gray.

You can also reduce the window to an icon by clicking the Minimize button in

the upper right corner of the window. When the window is shown as an icon,

it is still functional; double clicking the icon will restore the window to its pre-
vious size. Other options are available for resizing windows—refer to the doc-
umentation that came with your Windows software for more information.

The width of the experiment and sections shown in the window is
constrained by the width set for the printed page size. The dimen-
sions and orientation of the printed page (and, consequently, the dis-
play size) may be changed by selecting either Page Setup...
(Macintosh) or Print Setup... (Windows) from the File menu.

3-6
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Status Bar

Near the top of the SoftMax Pro window is a status bar that shows the type
of instrument that is connected to the computer or selected as the Reader type
via the Preferences menu (see Figure 3.4).

Current
Chamber Click
Instrument Temperature to start Ref Incubator Automix Drawer
Icon Display areading Button Button Button Button

SpectraMax Plus/Plus3%* \ v \ \ *

CuvetteSet Section Status Bar (=#) [z1z °C | Read I | Ref. I E

FlexStation

Status Bar @ g | E
VersaMax and

SpectraMax 212 °C ‘1'

Plate Section Status Bar

e par ) 2127 (4]
Emax, Vmax, angdtalg;/sr%z? @ @

Figure 3.4: Status Bars for MDC Microplate System Instruments

The status bar shows some or all of the following items, depending on the
type of instrument connected or chosen (from left to right):

=g Instrument icon. An icon such as that shown at the left indicates that the instru-
ment is communicating properly with the computer. If an “X” appears on top of
the icon, the computer is not making proper contact with the instrument.

INOJ¥H Double-clicking the instrument icon opens the Preferences dialog
box.

mgc Temperature display. With ThermoMax, VersaMax, SpectraMax, or FlexStation
: instruments, a small window after the instrument icon shows the current temper-
ature within the microplate chamber in degrees Celsius.

With the SpectraMax Plus and Plus®%*, the SoftMax Pro status bar
shows the temperature within the microplate chamber. This is differ-
ent from the front panel of the instrument which displays the temper-
ature within the cuvette chamber. The readings should be very
similar to one another after both chambers have reached equilibrium.
During warm-up, however, you may notice a discrepancy in temper-
atures, which is normal.

SoftMax Pro User’s Manual 3-7
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| Read |

Ref.

The button. If a single Plate or CuvetteSet section has been created in the
experiment window, clicking the button starts the reading. This reading is
based on the settings chosen in the Instrument Settings dialog box (refer to “Instru-
ment Setup”) for the plate.

If more than one Plate or CuvetteSet section has been created in the experiment
window and no Plate or CuvetteSet section is currently active, clicking the
button opens a dialog box asking you to select which plate (or cuvette) to read. If
a CuvetteSet or Plate section is active when you click the button, that sec-
tion is read automatically.

The button. If a CuvetteSet section has been created and is active, this but-
ton will be displayed. Clicking the button will reference the cuvette. The ref-
erence is based on information entered in the Instrument Settings dialog box. The

reference reading may be taken before or after the sample reading. This setting ap-

plies only to the SpectraMax Plus and Plus35.

The Incubator button. With ThermoMax, VersaMax, SpectraMax, and FlexStation

instruments, clicking the button that shows a thermometer causes the “Incubator”

dialog box to appear, allowing you to set and regulate the temperature of the mi-

croplate/ cuvette chamber. The temperature setting can be left at the default or can

be specified by typing a different value in the box.

The incubator setting is independent of the protocol being run. Run-

ning an assay does not automatically set the temperature set point.
After a reading, however, the temperature set point, range, and aver-
age temperature are recorded in the saved file.

The Automix button. Clicking this button shakes the microplate. (Note: This is a

“manual” shaking of the plate as opposed to an “automatic” shaking that can be

chosen in the instrument settings and is not enabled for the Emax.)

Drawer button. Clicking this button opens or closes the microplate drawer.

INOJWH The status bar can be hidden from view by selecting Hide Status
from the View menu. Selecting Show Status from the view menu will
restore it to view.

Experiments and Sections

Experiments

Each SoftMax Pro file contains at least one experiment (and can contain more
than one). Within an experiment are one or more sections (discussed below).
Experiments define a naming scope for the sections within them and provide
quick access to different types of information without the need to open or
refer to multiple files.

An experiment can be selected by clicking its tool bar (the area that shows the
experiment name) with the mouse. Selecting an experiment causes its tool bar
to change from light gray to darker gray and the experiment title to be shown
in boldface type. Selecting is different from activating an experiment. Selecting
an experiment allows you to perform actions on the entire experiment (such

SoftMax Pro User’s Manual



Chapter 3: SoftMax Pro Overview

Sections

= Introduction

A Plate #1

[ cuvetteset=

as deleting or duplicating it). Multiple experiments can be selected by holding
down the Shift key while clicking the individual tool bars of the experiments.

A single click anywhere within an inactive experiment activates it. Activating
an experiment allows you to add new sections to it or to perform other opera-
tions within that experiment. (With sections, however, selecting and activating
are identical functions. Clicking anywhere within an inactive section activates
and selects it.)

You can create a new experiment by choosing New from the Edit menu.
Choosing Duplicate from the Edit menu creates an identical copy of the cur-
rently selected experiment (excluding data). The new experiment retains the
same name as the original, with the word “Copy” appended when you
choose to Duplicate (e.g., the duplication of “Experiment]” produces
“Experiment]l Copy”) and an increment of number when you choose New
(e.g., “Experimentl” becomes “Experiment2”).

An experiment can be deleted if it is no longer needed. The Delete command
in the Edit menu changes depending upon which experiment is active. For
example, if the experiment labeled “Experiment #1” is active, the Edit menu
will show Delete Experiment #1. Using the Macintosh, you can also delete
the selected experiment by pressing 3 -; within Windows, you can press
CTRL+-. Take care before deleting experiments that they do not contain infor-
mation you wish to save.

You may delete multiple experiments simultaneously by holding down the
Shift key and activating the tool bars of the experiments you wish to delete.
Having done this, the Edit menu will now show Delete Selection instead of
Delete Experiment.

You can add new sections to the active experiment using the New Section
command under the Edit menu.

There are five types of sections: Notes, Plate, Cuvette, Group, and Graph. A
brief synopsis of these sections is given below.

Notes sections are used to record information pertaining to the experiment. You

can enter text in this section as you desire; in addition, you can create summaries

containing formulas for displaying reduced data. Text in Notes sections can be for-
matted (font, size, and style any way you choose).

Each Plate section shows a grid of cells which corresponds to the wells of the mi-
croplate. To the right of or underneath this grid is a box showing the current in-
strument settings (except incubator settings, which are always shown at the
bottom of the Plate section after data is acquired). In the Plate section, you define
a template to be used for analysis, determine the instrument settings, choose how
the data will be displayed, and define the type of reduction (if any) that will be per-
formed on the raw data received from the instrument.

CuvetteSet sections (SpectraMax Plus or Plus®3* only) determine how the cuvette

will be read, define templates to be used for analysis, display data as it is acquired
from the instrument, define how the data will be displayed, and define the type of
data reduction. The CuvetteSet section can display samples in three different
ways: three samples per row, one sample per row, and in a grid of cells which is
similar to a microplate format. To the right of the data display in the section is a

SoftMax Pro User’s Manu
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- ﬁiﬂ Standard

& E StandardCurve

box showing the current instrument settings, except incubator settings (these are
shown at the bottom of the CuvetteSet section after the first cuvette in the set is
read).

Group sections are created automatically when groups are defined in the Tem-
plate Editor. The example shown at left is for a group named “Standard.” Protocol
files generally contain default groups; you can create others as needed. Each
Group section contains default columns of data which can also be changed, if de-
sired. Within a Group section, you can resize columns, modify existing columns to
use different analysis formulas, add columns containing new formulas, and /or
add one or more summaries at the bottom of the section.

Graph sections are used to plot information from groups (defined in the Template
Editor). Values associated with the X- or Y-axes depend on the type of group se-
lected for graphing. More about Graph sections can be found in Chapters 7 or 8
(choose the chapter that is appropriate for the instrument you are using).

General Information about Sections

Sections are either active or inactive. When active, the section title bar is col-
ored dark gray. Multiple sections can be active at the same time. The tool bars
of inactive sections are color coded to make it easier to discern a section’s

type:

Inactive Experiment or Section ....... Color (Pastel Shade)
Experiment...................... ... Gray

Plate....... ... ... Purple
CuvetteSet................ ... ... ... Green

Notes ..., Yellow
Group.................o ool Pink
Graph.......... ... ... oo Blue

Clicking anywhere in an inactive section makes it active. Selecting an experi-
ment deactivates any individual section within it that may have been active
and vice versa. Activating a section also activates the experiment containing
that section. To activate multiple sections at the same time, hold down the
Shift key and click in the tool bars of the sections you wish to activate. Doing
this allows you to move, copy, duplicate, print, and delete multiple sections
simultaneously.

The “section” item in the SoftMax Pro menu bar is shown when a changes to
reflect the type of section that is active. If a Plate section is active, for example,
this menu item will show “Plate.” If an experiment or multiple sections are
selected, this menu item will not be shown.

New Plate, Cuvette, Notes, or Graph sections can be created whenever you
need them and more than one of each type of section can exist in a single Soft-
Max Pro experiment. (Group sections are created automatically when you
define new groups in the Template Editor or may be created with the Dupli-
cate command.)

A section can be deleted if it is no longer needed. The Delete command in the
Edit menu changes depending upon which section is active. For example, if
the section titled “Plate #1” is active, the Edit menu will show Delete Plate
#1. Using the Macintosh, you can also delete the active section by pressing
#—; within Windows, you can press CTRL+—. Take care when deleting sections
that they do not contain information you wish to save. You may also delete

3-10
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multiple sections simultaneously by making them active—the Delete com-
mand in the Edit menu will change to show Delete Selection.

Deleting a Group section automatically deletes references to that
group from the Template. See either Chapter 4 or 5 (choose the chap-
ter that is appropriate for the instrument you are using) for more
information.

Section tool bars contain buttons and pull-down menus. Buttons in the tool

bar are only enabled when that section is active (the section does not need to

be open). Menu equivalents exist for all tool bar functions. Figure 3.5 shows
the active tool bar from a Graph section.

< [#] Graph®1 it Fit: | Exponential |

Figure 3.5: Tool Bar from an Active Graph Section

If you scroll the window vertically so that part of an open/active section is
hidden, its tool bar “sticks” to the top of the window (see Figure 3.6). This fea-
ture prevents the active tool bar from becoming unavailable if you are view-
ing the bottom of a section that is longer than the size of the window. When
the next section scrolls to the top of the window, its tool bar replaces the pre-
vious one but is not active, even if the section is open (until you click within it).
If you scroll back so that even a small part of the previous (active) section is
visible, its tool bar returns to the top of the window.

-ﬁ File Edit Yiew Experiment Control Assays Plate Help

& | | (4] ] ]
==

= —— (gh=——————— | H
Active — - Flate®| [ &3 setup| [ETemplate | [ Reduction|  [EDisplay | @ =
Cutoff: Mone
TOOI Bar D Rinalhin dhhnalin Lk AA PSSR e EmStart: 230
Stop: 750
E LLAA LA MR A il b inn s, St:E: 1w |
Active/Open i AR LR AL LA LR sl bt tns autarnise: OFF =
Section G ENTUERNTERNCRTRORENE Eatbrate.On
L AUTo
Scrolling " Lisibaas Reads Swell: &
Wavelength Corbination: L1 !
Upward Plate Blank Ussd Y Start: 350nm
End: 750nm
RFU Min: 0
RFU Maz<: 20000

InaCtiVe _>' - Djj Standards

Tool Bar

Plate Last Read:
S:42 &M 6730799

Standards {pg/ml)

[s le [ Conzentration ['wells [ 'alue Meant alue b Lrer vE |

Figure 3.6: Example of a Tool Bar “Sticking” to the Top of the Window.
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Opening and Closing Sections

Newly created experiments and sections are initially shown in their full-size
(open) form. You can close them, however, to show just their tool bars, if
desired. Sections that are created automatically by SoftMax Pro may be
shown initially either open or closed, depending on the default protocol file in
use.

To open or close a single section within SoftMax Pro, click its indicator [
located in the top left corner of the tool bar. When an experiment or section is
closed, the indicator points to the right ( [ ); when open, the indicator points
down (=7 ). Figure 3.7 shows an open experiment containing three sections—
the first two are closed and the last one is open.

e ]
O0=————— data————————
- O Experiment®1
Closed Motes®1 B
\+[> Plate *1 [ =0 Setup | [0 Template | [ = Reduction |  [EE Display
Open \‘H(v Iﬂjj Standards L] 4]

NS

Standards {pg/fml)

Figure 3.7: Closed and Open Sections
The Notes#1 and Plate#1 sections are closed; the Standards section is open.

To open or close multiple sections within an experiment (or multiple experi-
ments in a file) simultaneously, use the Expand and Minimize commands in
the View menu. Selecting Minimize (3M for Macintosh; CTRL+M for Windows)
will close all sections (leaving experiments open) to show only section title
bars. Selecting Expand (38E; CTRL+E) will open all sections.

IN[OJ¥H If you close or minimize an experiment, the tool bars in that experi-
ment will be hidden (see Figure 3.8). If all sections are presently
expanded, the Expand command is dimmed (unavailable).

[I=——————— data E
[ l___ﬁ Experiment®1
[ Eﬁ Experirnent *2

Figure 3.8: Result of Minimizing an Experiment (Tool Bars Hidden)

You may also open a section in a separate window. Double-clicking the sec-
tion icon (in the tool bar) or selecting New Window from the active section
menu (either Plate, CuvetteSet, Graph, Notes, or Group) causes the currently
active section to open as a separate window (a copy of the tool bar still
remains in the original experiment, but the section is closed; clicking the
closed section places the new window behind the main window (the original
section remains closed). Clicking on the triangle in the section tool bar closes
the new window and causes the section in the experiment to open (and clos-
ing the separate window opens the section within the experiment again). All
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of the tool bar options applicable to the section are available in the separate
window (except the triangle indicator).

O =——————— Experiment#l =
Elate ®1 |a Setupl |E Ternplate I |E Reductionl |Ebisplag I @ | = |
Larnbda at Masimum Plate*1
1 2 z 4 S & T 2 a 10 11 12
al, | o L B Spectrurm
E|, . 4o b e Fluorescence
C i 4 Exeitation: 350
EERSIE Leh g B S Cutoff: Mone
L R {lae Wk Ak Lhaabia b ErnStart: 250
E Stop: 750
LAAR AR A A i i e Step: 10
F
o b L s L bn kb b Tp—
i CRAA AR AR A AN Rk hnn Calibrate : On
FHMT: Auta
H LEAA R hnn PP
W' avelength Combination: ILmi eads el
Plate Elank Used Start: 350nmn
End: 750nm
REFU Min: 0
RFU Maz: 20000
Flate Last Read:
2:42 &M &/30/99
B
1] [z

Figure 3.9: Separate Section Window

Notes Section

TOOI Bar—‘ ol . Rezults EI \EI

Results of Tests Performed

This fest was run iy

Date and tivpe this rest was non:

Body —pm
Werified by

Acceptabiity ciiferia for this fest Optical Density greater than -0.003 and less than +0.003.

. Results of Test #1- Acceptable
Summaries —-Results of Test #2- acceptable
Results of Test #3- Acceptable

It the tests report "Out of Specification,” please view the individual plate sections to determine
which wells are out of acceptable range.

Figure 3.10: Example Notes Section, Named “Results”
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5

The Notes section is used to record information that pertains to the experi-
ment. You can enter text of any kind and add summaries containing reduction

formulas.

The Notes section is divided into two areas:

o The tool bar
¢ The body

You may create multiple Notes sections within the same experiment.

The tool bar contains the following items (shown with their tool bar or mouse
equivalents). These menu items and buttons are active only when a Notes sec-

tion is active.

Table 3.1: Notes Section Menu Commands and Tool Bar Buttons

Menu Command/
Mouse Equivalent

Description

Tool Bar Button

Notes section icon

Opens the Notes section
in a new window

. (double-click)

Name of Notes section

Opens the Section dia-
log box

Introduction

(double-click)

New Window in the
Notes menu

Opens the section in a
new window

Section Name in the
Notes menu

Opens the Section Name
dialog box

Create Summary in the
Notes menu

Opens the Calculation
dialog box, allowing you
to create a summary

&

Edit Summary in the
Notes menu or double-
click the summary
(pointer changes to dou-
ble-headed arrow)

Opens the Calculation
dialog box, allowing you
to edit the summary

=F[=]

Show/Hide Formulas in
the Notes menu

Shows/hides the calcu-
lations used to derive
summaries

Printer icon

Includes/excludes sec-
tion from printed report

[©
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Plate Section

Tool Bar —» - Plate®1 | = Setupl |E Template I | b Reductionl |E [risplay I EI
Larnbda at Masximunn Plate*1
. 1 2 E 4 5 & T 2 E 10 11 12
Data Display —_| P——
*h B e R R R B N A A SRR R
=1 ~ 400 B Fluorescence
C e Excitation: 250
LA A Adln s b Ea
Cutoff: Mone
o haanifia i finatondanndana bona bie 20 EmStart: 350
E Stop: 750
_H_l‘LhA_I!_I’Ll’LA._LIILIiLA._LA_}I_l_LL.ﬂ_L_LLﬂ_k_LLﬂ_L_LLf\_k_I_Ln_n Sitep: 10
F LA o L d s bttt T L hin Lo s FS=—
Instrument Settings — b nd b ntddnnd i hr b bnr s Calibrate: On
FMT: Auto
H LhAA L bR Roade Fall B
. . o eads MWell:
Reduction Settlngs_b‘w'avelength Combination: ILmi
Flate Blank Used Start: Z30nm
End: ¥50nm
RFU FMin: 0
REFU PMazx ; 20000

Plate Last Read:
542 aM £/30/99

Figure 3.11: Plate Section

The Plate section is used to collect data from the instrument, define how the
data is displayed, and what the initial reduction of the data will be. In addi-
tion, the Template Editor in the Plate section is used to create a “map” of the
contents of the microplate.

Choosing a particular function or command in the Plate section can be done
in several ways. You can use the mouse to click on a button, choose a com-
mand from one of the drop-down menus in the menu bar, or press a key-
stroke combination to activate a command or function.

The Plate section is divided into four areas:
¢ Tool bar
¢ Data display (shown in a microplate grid format)

e Instrument settings, shown to the right of or below the data display,
depending on the plate type and printer settings

* Reduction settings, shown to the right of or below the data display, depend-
ing on the plate type and printer settings

o Fluid transfer and checksum status for the FlexStation instrument

When the grid in the Plate section shows colors, this means that a template
has been defined for this Plate section. Each group defined in the template has
a different color (the icon of the corresponding group table will have the same
color).

If your experiment requires multiple plates, you can create as many Plate sec-
tions as needed.

The Plate menu contains the items shown in Table 3.2 (shown with their tool
bar or mouse equivalents). These menu items and buttons are active only
when a Plate section is active.

SoftMax Pro User’s Manual
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Table 3.2: Plate Section Menu Commands and Tool Bar Buttons

Menu Command/
Mouse Equivalent

Description

Tool Bar
Button

Plate section icon

Opens the Plate section in a new window

(double-click)

Name of Plate section

Opens the Section dialog box

Plate #1
(double-click)

Instrument Setup... in the Control
menu

Opens the Instrument Settings dialog box for this
plate

Setup

Template... in the Plate menu

Opens the Template dialog box allowing you to
create or edit the template

B Ternplate

Reduction... in the Plate menu

Opens the Reduction dialog box containing
reduction settings

Double-click in a single well or
when several wells are selected;
Graph in the Plate menu

Enlarges selected well(s) to a Well Graph display
(Kinetic and Spectrum modes only); choosing
Graph again returns to regular display (toggle)

Display... in the Plate menu

Opens the Display dialog box containing display
choices

EH Display

Mask in the Plate menu

Masks the selected wells

o

Printer icon

Includes/excludes section from printed report

@@I EII

Section Name... in the Plate menu

Opens the Section dialog box, allowing you to
rename the section

New Window in the Plate menu

Opens the section in a new window

Copy Template in the Plate menu

Copies the template, allowing it to be pasted to
another Plate section

Paste Template in the Plate menu

Pastes a previously copied template to a new
Plate section

Export Template in the Plate
menu

Opens the Export Template to... dialog, allowing
you to export a template to an ASCII text file

Import Template in the Plate
menu

Opens the Import Template to... dialog, allowing
you to import a template from an ASCII text file

3-16
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CuvetteSet*1
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TOOI Bar i - @ CuvetteSet?1 | = Setupl |E Temp'latel | = Reductionl |E Disp'lagl

E

Lrni 4350

Figure 3.12: CuvetteSet Section

The CuvetteSet section allows you to collect data from the cuvette port of the
SpectraMax Plus or Plus®34, define a template to be used for analysis, define
how the data will be displayed, and define the type of data reduction. The
Template Editor in the CuvetteSet section is used to describe the contents of

the Cuvette.

Choosing a particular function or command in the CuvetteSet section can be
done in several ways. You can use the mouse to click on a button, choose a
command from one of the drop-down menus in the menu bar, or press a key-

stroke combination to activate a command or function.
The CuvetteSet section is divided into four areas:

e Tool bar

e Data display (can be shown in three different ways: three samples per row,
one sample per row, and in a grid of cells which is similar to a microplate

format)
e Instrument settings, shown to the right of the data display
* Reduction settings, shown at the bottom of the data display

When colors appear in the name labels above individual cuvettes (when dis-
played as one or three cuvettes per row) or when colored areas appear when
the CuvetteSet section is displayed as a grid, this means a template has been
defined for the CuvetteSet section. Each group defined in the template has a
different color (the icon of the corresponding group table will have the same

color).

If your experiment requires multiple cuvettes, you can add up to 96 cuvettes
in a single CuvetteSet section and /or create more than one CuvetteSet sec-

tion.

The CuvetteSet menu contains the items shown in Table 3.3 (shown with their
tool bar or mouse equivalents). These menu items and buttons are active only

when a CuvetteSet section is active.
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Table 3.3: CuvetteSet Section Menu Commands and Tool Bar Buttons

Menu Command/
Mouse Equivalent

Description

Tool Bar
Button

CuvetteSet section icon

Opens the CuvetteSet section in a new
window

(double-click)

Name of CuvetteSet section

Opens the Section dialog box

| CuvetteSet®1
(double-click)

Instrument Setup... in the Control
menu

Opens the Instrument Settings dialog box for
this CuvetteSet section

Setup

Template... in the CuvetteSet menu

Opens the Template dialog box allowing you
to create or edit the template

B Template

Reduction... in the CuvetteSet menu

Opens the Reduction dialog box containing
reduction settings

Double-click a single cuvette or several
selected cuvettes; Graph in the Cuvette-
Set menu

Enlarges selected well(s) to a Well Graph
display (Kinetic and Spectrum modes only);
choosing Graph again returns to regular
display (toggle)

Display... in the CuvetteSet menu

Opens the Display dialog box containing
display choices

EA Display

Mask in the CuvetteSet menu

Masks the selected cuvettes

Printer icon

Includes/excludes section from printed
report

Section Name... in the CuvetteSet
menu

Opens the Section dialog box, allowing you
to rename the section

New Window in the CuvetteSet menu

Opens the section in a new window

Copy Template in the CuvetteSet
menu

Copies the template, allowing it to be pasted
to another CuvetteSet section

Paste Template in the CuvetteSet
menu

Pastes a previously copied template to a new
CuvetteSet section

Export Template in the CuvetteSet
menu

Opens the Export Template to... dialog,
allowing you to export a template to an
ASCII text file

Import Template in the CuvetteSet
menu

Opens the Import Template to... dialog,
allowing you to import a template from an
ASCII text file
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Group Section
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Figure 3.13: Group Section

Group sections are created automatically when you create or select groups for
the experiment in the Template Editor. A Group section is a table which
shows all of the information for a particular group. A group is a set of associ-
ated samples which have been created in the Template. Depending on the
default assay chosen, certain group types (such as Standard or Unknown)
may have been created; you can create others as required. Group sections may
also be created by duplicating existing Group sections.

The Group section is divided into three areas:
e The tool bar

* The body of the Group table

® The summaries

The Group menu contains the following items (shown with their tool bar or
mouse equivalents). These menu items and buttons are active only when a
Group section is active.
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Table 3.4: Group Section Menu Commands and Tool Bar Buttons

Menu Command/
Mouse Equivalent

Description

Tool Bar Button

New Window in the
Group menu

Opens the Group section
in a new window

ﬁjj (double-click)

Name of Group sec-
tion

Opens the Group settings
dialog box

Standard
(double-click)

Group Settings in the
Group menu

Opens the Group Settings
dialog box

Create Summary in
the Group menu

Opens the Calculation dia-
log box, allowing you to
create a summary

Create Column in the
Group menu

Opens the Calculation dia-
log box, allowing you to
create a column

[ &

Edit Summary in the
Group menu or dou-
ble-click the summary
(pointer changes to
double-headed arrow)

Opens the Calculation dia-
log box, allowing you to
edit the summary

Edit Column in the
Group menu or dou-
ble-click the column

Opens the Calculation dia-
log box, allowing you to
edit the column

Show/Hide Formulas
in the Group menu

Shows/hides the formulas
used in columns and sum-
maries

Autosize in the Group
menu

Enlarges or reduces col-
umn size to fit the largest
piece of text

Hide/Show All in the
Group menu

Hides one or more selected
columns or shows all col-
umns that were hidden

Hide Replicates in the
Group menu

Hides data from all repli-
cates

Printer icon

Includes/excludes section
from printed report
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Graph Section
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Figure 3.14: Graph Section

To create a graph section, choose New Graph from the Experiment menu. The
Plots dialog box opens automatically and a default plot called “Plot#1” is
selected. The plot will default to the first group available in the experiment.

Once a graph has been created, new plots can be added and deleted, the axes
can be customized, and the size (displayed area) of the graph can be changed.
Grid lines can be enabled or disabled (default is enabled). Graphs may be dis-
played as bar graphs or scatter plots.

The Graph section is divided into three areas:
e The tool bar
* The body of the Graph section

e Plots information below the graph
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You may create more than one Graph section within an experiment. Plots in
the Graph section must be defined from groups within the same experiment
section as the graph, with one exception: if you duplicate an experiment that
contains data in the Plate section and has a plot defined in a Graph section,
that plot will remain in the duplicated Graph section (and new plots may be

added).

The Graph menu contains the following items (shown with their tool bar or
mouse equivalents). These menu items and buttons are active only when a

Graph section is active.

Table 3.5: Graph Section Menu Commands and Tool Bar Buttons

Menu Command/
Mouse Equivalent

Description

Tool Bar Button

New Window in the
Graph menu

Opens the Graph section in
a new window

[F] (double-click)

Name of Graph sec-
tion

Opens the Section dialog
box

StandardCurve

(double-click)

Graph Settings in the
Graph menu

Opens the Graph Settings
dialog box

Drop-down menu allows
you to choose a curve fit

X Axis... in the Graph
menu

Opens the X Axis Settings
dialog box

Y Axis... in the Graph
menu

Opens the Y Axis Settings
dialog box

Printer icon

Includes/excludes section
from printed report

CINERRE

Graph Options in the Opens the Graph Options
Graph menu dialog box

Export Graph in the Opens the Export Graph
Graph menu As... dialog box
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Instrument Settings

You must specify the type of reading to be performed prior to actually read-
ing a microplate or a cuvette.

Instrument settings allow you to choose a read mode (Endpoint, Kinetic,
Spectrum, Well Scan, or FLEX), a read type (fluorescence, time-resolved fluo-
rescence, or luminescence) if using an instrument that performs fluorescent
readings, the number of wavelengths or the range of Spectrum data, timing
for Kinetic runs, and so on. Which settings are available depend upon the
type of instrument connected or chosen in the Preferences and whether you
are reading a plate or a cuvette.

Complete information regarding instrument settings can be found in Chap-
ters 4 or 5 (choose the chapter that is appropriate for the instrument and/or
read mode you are using).

Menus and Commands

ity
ey

The menu bar for SoftMax Pro is located at the top of the window (just
beneath the title bar).

File Edit Yiew EBExperiment Control Assays Graph Help

File Edit “iew Experiment Control Assays MWindow Help

Figure 3.15: Menu Bar (Macintosh, top; Windows, bottom)

While working with SoftMax Pro, you may access its tools and features
through several means: menus, tool bars, dialog boxes, and keystrokes. Fig-
ure 3.16 shows all of the menu items that are available in SoftMax Pro.

When menu items are unavailable, they are dimmed (shown as gray rather
than black)—available choices depend on the action you are performing with
the software. An ellipsis (three dots) following a menu item indicates that
choosing this item will bring up a dialog box. Menu items followed by a trian-
gle are hierarchical menus: choosing such an item causes a submenu to
appear to the right of the original item. Certain menu items can also be chosen
by pressing keys on the keyboard. Within Windows, menu items contain an
underlined letter in their names. Pressing the ALT key will activate the menu
bar; pressing a letter key that corresponds to the underlined letter of a menu
name will then activate that menu. Subsequent menu items can be activated
(chosen) by simply pressing the underlined letter in their names (you do not
need to press ALT again). For example, to open a file from within SoftMax Pro
using the keyboard shortcut, you would press ALT, F, O which will first activate
the menu bar, then select the File menu, then choose Open from the File menu.

When available, a shortcut key combination will be shown to the right of the
command in the menu. On the Macintosh, begin by pressing and holding
down the command (38) key followed by the key shown in the shortcut. Win-
dows users should press and hold the control (CTRL) key followed by the key
shown in the shortcut.
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Some menus are divided into groups of items that perform related functions.
Dividers are shows as thin, horizontal lines between menu items.

File. Items in this menu relate to entire SoftMax Pro files. Commands to open,
print, apply password protection, and save files are located here.

Edit. This menu contains features for changing items within SoftMax Pro.
Commands to select, copy/ paste, delete and duplicate items are located here.
This menu also contains the Preferences command, which allows you to set
options regarding printing, communication with the MDC Microplate System
instrument, and saving files.

View. Choices regarding what is shown and how it is shown are available
here. The last section in this menu provides a navigational tool, allowing you
to choose the particular section you would like to view (a section chosen in
this manner will open if it was closed and will be brought into view within
the window).

Experiment. Choices in this menu allow you to create new sections within the
current experiment, as well as to create a completely new experiment.

Control. Items in this menu allow you to set up and activate MDC Microplate
System instrument functions.

Assays. This menu allows you to choose the folder containing the protocols
you have saved and shows those protocols below the divider, making it easy
to open one or more of them. A second level of folders can be stored within
the Assays folder and will appear on the Assays menu, allowing you to sepa-
rate protocols further, as desired.

The last menu item (farthest right on the menu bar) changes to reflect the sec-
tion type that is currently active. If a Plate section is active, for example, the
last menu item will be Plate. An active Graph section causes this menu to
show Graph. If an experiment is selected, this menu will not be shown.

Menus function differently depending upon whether you are using Windows
or the Macintosh (and can function differently depending on the OS in use).
On the Macintosh, clicking and holding the mouse button down while the
pointer is on any of the main menu items causes a drop-down list to appear.
To choose a command from a list, drag the mouse until the choice is high-
lighted and then release the mouse button. Within Windows and with some
versions of the Macintosh OS, clicking on the main menu item causes the
drop-down menu to remain, allowing you to click once on any menu item to
choose it.

Additionally, a number of buttons are available in different sections of the
SoftMax Pro experiment and section tool bars. Clicking these buttons accom-
plishes many of the same actions as choosing menu items.
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New Experiment
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Figure 3.16: SoftMax Pro Menus
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About SOFTmax PRO...

File Menu
Mew N
Open... ¥0
Close W
Save S
Save As..
Import/Bport [ 3

Set Password...

Page Setup...
Print *standard Curve“...
Print... #P

Quit *0Q

Apple Menu [ |

About SoftMax Pro

(Macintosh only) Displays the SoftMax Pro version, registration information,
ROM version (if available from the instrument), and copyright information. If
an instrument is connected to the Macintosh running SoftMax Pro, the instru-
ment type will also be displayed. You will need to know this information if
you call for technical support. Other items in the Apple menu depend on the
settings of your Macintosh.

New... (3N; CTRL+N)—Opens a new file window, allowing you to begin a new
or different data file. Information from each SoftMax Pro window
(which can consist of one or more experiments with their sub-sec-
tions) is saved to a separate file.

Open... (30; CTRL+0)—Opens an existing SoftMax Pro file (or an older SoftMax
file). When you choose Open from the File menu, a dialog box appears.
To open a file from the list of available files, double-click the filename
to be opened, or click once on the filename and then click the
button.

Close (¥W: CTRL+W)—Closes the front-most (active) window. If you have only
one file open, this file will be closed. If you have changed the file in
any way since it was opened, a dialog box will open asking if you want
to save the file before closing. (This menu item is dimmed if no win-
dow is open.)

Save (¥5; CTRL+5)—Saves the active window to a file. The active file name is
shown at the top of the status window (protocol files are always
shown as “Untitled”). To save the file in a different folder/subdirecto-
ry or under a different name, use Save As.... If the file has not yet been
saved and given a name (is “Untitled”), the Save As... dialog box will
appear and you will be asked to name the file. (This menu item is
dimmed if the file has already been saved and no changes have been
made.)

Save As...—Saves a file with a new file name or into a new folder or subdirec-
tory. See “Saving Files Manually” on page 9-8 for more information
about using the Save As... command for saving files.

Import/Export...— A submenu offers the following choices:

Import...
Export...

Import Criterion...
Import FLIPR...

Import brings tab-delimited ASCII text file information into
SoftMax Pro.

Export creates a file of Plate section data, CuvetteSet section data,
and/or Group table section data. All information from SoftMax Pro
can be saved as tab-delimited ASCII (or text) format, which is suitable
for importing into word processing or spreadsheet programs.
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Import Analyst allows you to import verbose reports generated using
Criterion Host or SCREENPLAY software for all instrument modes.
Import FLIPR allows you to import “FPD” files exported from FLIPR
software.

For more information on importing or exporting files, see “Export-
ing /Importing Information” on page 9-16.

Page Setup/Print Setup—You should access this command after you select a
different printer in the Chooser (Macintosh), if you choose a different
printer using Windows, or if you want to use a different paper size or
printing option. Choosing Page Setup/Print Setup opens a dialog box
with various options for printing. More about this function can be
found in the documentation that accompanies your computer and / or
printer.

INOJ¥H The Page Setup/Print Setup command also controls how SoftMax
Pro sections are displayed on your monitor (the width of the display
corresponds to the width of the page size).

Print (Section name/Selection)—Allows you to print just the active section(s).

Print... (38P; CTRL+FP)—With the Macintosh, choose this command and then
click either “Print all” or “Print report.” Print all sends all sections to
the printer in the order they appear in the window. Print report sends
those sections selected to be in the report to the printer in the order
they appear in the window. From Windows, choose Print and then
specify a page range or leave the default to print all pages.

Make sure you have selected the correct printer prior to choosing
one of the Print options in the File menu. If you start to print and dis-
cover the wrong printer is selected, choose to exit from the
Print dialog box, select the correct printer (using the Chooser or the
Print Setup command), and then repeat the printing process.

Quit (38Q; CTRL+Q)—Closes SoftMax Pro as well as any SoftMax Pro files you
may have open. If you have open files that have changed and have not
yet been saved, a dialog box will ask if you want to save them before
quitting.
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Edit Menu
Edit [-.

Undo ¥
Cut X
Copy #C
Paste Y
Clear

Select All A
Delete 'Flate#1" £t

Duplicate 'Plate#1°

Text Style...
Preferences...

Recalculate Now

®T

Suspend Recalculation

=

Undo (3Z; CTRL+Z)—Restores the last text operation to the condition that exist-
ed before the editing was done (used primarily when entering text in
Notes sections). This menu item is dimmed if no actions have been
taken or if undoing the last action is not possible.

Cut (38X; CTRL+X)—Removes highlighted information (text or data) from the
document and stores it on the clipboard so it can be pasted elsewhere.
(This menu item is dimmed if no selection has been made or if the se-
lection cannot be cut.)

Copy (38C; CTRL+C)—Copies selected (highlighted) text or data and stores it on
the clipboard so it can be pasted elsewhere. (This menu item is
dimmed if no selection has been made or if the selection cannot be
copied.)

Parts of an experiment can be copied within the same experiment or
to another application using the Copy and Paste commands. You may
also use this command to copy information from SoftMax Pro into
other programs.

Paste (38V: CTRL+V)—Pastes information from the clipboard just to the right of
the insertion point in the document. Can also be used to import tab-
delimited data into SoftMax Pro. (This menu item is dimmed if noth-
ing has been copied to the clipboard.)

Clear—Clears or erases highlighted text (or data) without storing it on the clip-
board. (This menu item is dimmed if nothing has been selected.) You
can remove one or more columns from a Group table, or text or formu-
las from a Notes section, by highlighting the column or text/formula
and then choosing Clear from the Edit menu. Columns and text or for-
mulas can also be removed by highlighting them and pressing the De-
lete key on the Macintosh or Backspace key on the PC.

Select All (8A; CTRL+A)—The Select All command can be used in Notes, Plate,
Cuvette, and Group sections when a section is active (it is not available
in Graph sections).

In a Notes section, if no summaries are present, it will select all text. If
summaries are present at the top or bottom of the Notes section, this
command will select all text but not the summaries (which must be se-
lected individually). If the text is broken up by summaries, this com-
mand will select the largest block of text that it can (bounded by
summaries).

In a Plate section, this command will select all wells, if one or more
wells in the grid array has already been selected. If no wells have been
selected, this command will be dimmed.

In a CuvetteSet section, this command will select all cuvettes if one or
more cuvettes has already been selected. If no cuvettes have been se-
lected, this command will be dimmed.

In a Group section, this command will select all columns in the group
table but will not include any summaries at the bottom of the group
table (summaries must be selected individually).

Delete Section/Selection (3 —; CTRL+ -)}—Deletes the currently active sec-
tion(s) or experiment(s). A warning dialog box will appear asking if
you really want to delete the section(s) or experiment(s).
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Duplicate Section/Experiment—Creates new section(s) or experiment(s) that
are exactly like the active section(s) or experiment(s)and positions the
duplicated selection(s) after the currently active section(s). The names
of the new section(s) or experiment(s) will have the word “Copy” ap-
pended to their name(s). For example, if you duplicate a section
named “Plate#1,” the duplicate section will be called “Plate#1Copy.”
Subsequent duplications will append an incremented number after
the name (e.g., “Plate#1Copy#2”). For more information about this
command and what is included when a section is duplicated, see “Du-
plicate and New” on page 9-27.

Text Style... (38T; CTRL+T)—Allows you to change the attributes of selected text.
(This command is dimmed if no text has been selected.)

Preferences... (double-click the instrument icon)—Through the Preferences
dialog box, you can choose settings for the following options:

* Serial port connection (modem port or printer port for the Macin-
tosh; COM1 or COM2 for the PC) that will be used to connect to the
MDC Microplate System instrument. A third option, “Neither,”
should be used when no instrument is connected to the computer.

* Export format (Time versus Plate, and whether or not to include
labels).

e The instrument connected to the computer or, if none is connected,
the type of instrument for which the software should be config-
ured.

* Whether or not files will be saved automatically, as well as the loca-
tion where saved files will be stored and the autonaming conven-
tions that will be used (Autosave).

* Whether or not reports should be printed automatically and print
settings that will be used (Autoprint).

* Wavelengths of filters installed in the Emax, Vmax, UVmax, or
ThermoMax instruments (not used with SpectraMax, FlexStation,
or VersaMax instruments).

Suspend Recalculation—Stops SoftMax Pro from performing calculations
based on changes you make to the settings or other program informa-
tion. This command is used most often when you want to make a
number of changes to the settings without having to wait while the re-
sults of each change are recalculated.

Recalculate Now (88=; CTRL+=)—Causes SoftMax Pro to recalculate data based
on the current settings. This command is used most often when you
have suspended automatic recalculation.
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View Menu

Minimize %M
Expand #E

Hide Status

Experiments#1
Experiments#2

v

The View menu provides three commands: Minimize (3$M; CTRL+M), Expand
(38E; CTRL+E), and Hide Status. In addition to these choices, the names of the
experiments appear at the bottom of the menu (sections within experiments
are shown as submenus), allowing you to go to a specific experiment or sec-
tion within an experiment by choosing the item. If the section was closed,
selecting it from the View menu will open and activate it. The currently active
section is shown in the menu with a checkmark next to it.

Minimize (3M; CTRL+M)—If you select Minimize while a section within an ex-
periment is active, the sections within that experiment are minimized.
If you choose Minimize while an experiment tool bar is active, all ex-
periments will be minimized (sections within are hidden and only the
experiment tool bars are visible).

Expand (38E; CTRL+E)—If you select Expand while a section within an experi-
ment is active, the sections within that experiment are expanded. If
you choose Expand while an experiment tool bar is active, all sections
within all experiments become visible (the sections may be minimized
or expanded).

Hide Status/Show Status—Hides or displays the status bar.

Experiment Menu

New Motes
New Plate #K
Mew CuvetteSet
Mew Graph

New Experiment

The Experiment menu provides five commands: New, New Notes, New Plate,
New CuvetteSet, and New Graph.

New—Creates a new experiment directly following the active experiment (the
new experiment then becomes the active experiment). All sections
shown in the experiment that was active when this command is cho-
sen are duplicated in the new experiment.

New Notes—Creates a new Notes section below the active section.

New Plate—Creates a new Plate section below the active section. The new
Plate section will be a copy of the active Plate section or, if no Plate sec-
tion currently exists, the new Plate section will use SoftMax Pro de-
fault settings.

New CuvetteSet—Creates a new CuvetteSet section below the active section
The new CuvetteSet section will be a copy of the active CuvetteSet sec-
tion or, if no CuvetteSet section currently exists, the new CuvetteSet
section will use SoftMax Pro default settings.

New Graph—Creates a new Graph section below the active section and brings
up the Plots dialog box, allowing you to select the graph options.
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Control Menu

Control Instrument Setup...—This command is available only if a Plate section or
Instrument Setup... CuvetteSet section is active. Choosing Instrument Setup opens the
Read %R Instrument Settings dialog box which allows you to enter the mode for
Ref the run (Endpoint, Kinetic, Spectrum, Well Scan, or FLEX), the wave-
Close Drawer length settings, Automix parameters, pre-read blanking, strips,

::ﬂ T}:}Dﬂtt'_!l'--- PathCheck, AutoRead, timing for Kinetic runs, Speed Read for
alibration...

Spectrum scans, read type, and plate type.
Open Tip Drawer

Open Compound Drawer NOTE: N.Ot all options are available 'for all instruments. The options that are
Set Air Gap... visible depend on the type of instrument that is connected to the com-
Recover... puter (or selected in the Preferences).

Button Equivalent: | ¢=7] SGetup | in the Plate section or CuvetteSet
section tool bar.

Read—In a single plate experiment, the Read command reads the plate or cu-
vette immediately. If no Plate section or CuvetteSet section is active in
an experiment containing multiple Plate sections or CuvetteSet sec-
tions, the Read command displays a dialog box asking you to select
which Plate section or CuvetteSet section to read. The default Plate
section or CuvetteSet section, selected by pressing the Return key, is
chosen on these criteria:

e The selected Plate or CuvetteSet section, if one is selected.
¢ The next unread Plate or CuvetteSet section.
e The first plate or cuvette, if all have been read.

Once areading is in progress, menu items are no longer available until
the reading is finished.

Button Equivalent: in the Status bar.

Ref—Available only when a CuvetteSet section is active and a SpectraMax Plus

384

or Plus°®* is connected or chosen in the Preferences. This command

causes the SpectraMax Plus or Plus®* to read the cuvette in the cuvette
port and applies the reading as a reference to all cuvettes in the Cuvet-
teSet section.

Button Equivalent: Ref. in the Status bar.

Close Drawer—Closes the drawer, at which time the menu item changes to
Open Drawer. The drawer opens or closes immediately.

Button Equivalent: |E|“ k| in the Status bar.

Incubator—(Available with ThermoMax, VersaMax, SpectraMax, and FlexS-
tation instruments only) Allows you to turn the incubator on or off.
When on, you can enter a setting for regulation of the temperature in
the microplate chamber.

Button Equivalent: | "ﬂ in the Status bar.

Calibration—Calibration performs an air reference reading at each wave-
length and updates the non-volatile RAM of the instrument, thus pro-
viding new air calibration for the instrument.
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Open Tip Drawer—(FlexStation only) Opens the topmost drawer of the FlexS-
tation instrument that contains pipette tips. When this command has
been selected and the tip drawer is open, the command on the menu
changes to show Close Tip Drawer.

Open Compound Drawer—(FlexStation only) Opens the middle drawer of the
FlexStation instrument that contains compounds that can be injected.
When this command has been selected and the compound drawer is
open, the command on the menu changes to show Close Compound
Drawer.

You may not open both the tip and compound drawers
simultaneously. Because of this, when you select Open Tip Drawer,
the Control menu will change to show Close Tip Drawer and the
Open Compound Drawer command will be dimmed. Likewise, when
you select Open Compound Drawer, the menu will change to show
Close Compound Drawer and Open Tip Drawer will be dimmed.

Set Air Gap—(FlexStation only) This value can be set from 0 to 200 milliliters
and sets the distance from the tip of the pipette to the bottom of the mi-
croplate well. (The software calculates depending on the setting cho-
sen for either a 96- or 384-well plate type.) Setting this value to a
positive number assists in ensuring that aspirated fluid does not drip
while the tips are being moved during an injection, helping to prevent
contamination. With subsequent transfers, you will need to calculate
the volume of fluid within a well to determine the value to assign for
the air gap setting to avoid tip contact with fluid in the well.

Recover—(FlexStation only) This menu item can be used to reboot the FlexS-
tation in the event of a fatal error encountered (typically while fluid re-
mains in the tips). More information regarding the function and
appropriate times to choose this menu item can be found in the Flex-
Station instrument manual.

Assays Menu

Set Folder...

protocol 1

Set Folder...—Allows you to select a folder or subdirectory containing com-
monly used protocol files. In addition to any protocol files residing
within this folder (which will be listed below the dividing line and
may be opened by clicking them), an additional level of subfolders (if
any) will be shown below a center division. Protocol files can be used
repeatedly (for specific types of assays, for example). These files can
be named in any way you choose.

Folder name(s) after dividing line—Choosing any of these folders will open a
submenu showing protocol files residing in this subfolder. Select one
of the protocol files to open it.

File name(s) after dividing line—The files that appear here are protocol files
that reside within the folder determined using the Set Folder... com-
mand. You can quickly open and use one of these protocol files by se-
lecting it from the Assays menu.

3-32

SoftMax Pro User’s Manual



@ Chapter 3: SoftMax Pro Overview

Plate Menu
Plate[’ This menu item changes to show CuvetteSet, Plate, Notes, Graph, or Group,
Template.. depending on the type of section that is currently active. If no section is active,
Reduction... this menu item does not appear.
Display... Template...—Opens the Template Editor.
Graph... The Template Editor allows you to describe the samples that are in the
Mask wells, thus providing the link between the raw data and the analysis

groups. You can create new groups in the template or assign wells to

popviicmplate already established groups.

Paste Template
If your experiment contains multiple Plate sections, the template for

each Plate section must be defined using the Template Editor in that
section. You can create a new template or modify an existing one using
Section Name... the Template Editor.

New Window Each Plate section requires that a template be created in order to
identify groups within that plate. However, two or more Plate sec-
tions may use the same template, or the same groups may be used in
different templates.

Export Template...
Import Template...

After groups are defined in the template and you return to the Plate
section, the data display will show the group areas in different colors.

Button Equivalent: |Bg Template | in the Plate section tool bar.

Reduction...—Opens the Reduction dialog box. Options available in the Re-
duction dialog box depend on the type of reading performed (End-
point, Kinetic, Spectrum, Well Scan, or FLEX) and the instrument used
to collect the data. The Reduction dialog box is used for initial reduc-
tion of the data collected from the microplate reader. The optical den-
sity information collected is reduced to a single number per well.
More information regarding reduction options can be found in Chap-
ters 7 or 8—choose the chapter that is appropriate for the instrument
you are using,.

Button Equivalent: in the Plate section tool bar.

Display...—Opens the Display dialog box. Allows you to decide how the infor-
mation in the Plate section will be displayed. More information re-
garding display options can be found in Chapters 7 or 8—choose the
chapter that is appropriate for the instrument you are using

Button Equivalent: |E8 Dizplay | in the Plate section tool bar.

Graph...—The Well Graph command is modal, so it can be activated both dur-
ing data acquisition and after data has been acquired for a Kinetic,
Spectrum, Well Scan, or FLEX reading. You can get a “close up” view
of the plot shown in one or more wells by first selecting the well(s) and
then choosing the Graph... command. (This command is dimmed if the
instrument settings are for an Endpoint reading or if no well in the
Plate display has been selected.)

Button Equivalent: in the Plate section tool bar.

Mask—Allows you to “hide” certain wells so that they will not be taken into
account when performing analyses. (This command is dimmed if no
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data has been acquired or if no wells in the plate have been selected.)
Button Equivalent: in the Plate section tool bar.

Copy Template—While a Plate section is open and active, choosing this com-

mand allows you to copy the template from this Plate section to the
Clipboard, allowing you to paste it into a different Plate section (in the
same or in a different experiment or into a Plate section in another
SoftMax Pro file).

Paste Template—If you have copied a template from a Plate section, you can

then create or activate/open another Plate section and choose Paste
Template. In this way, you can use the same template for more than
one Plate section or you can modify the pasted template as desired.
If you are pasting a template into a new experiment and groups from
the source template do not exist in the destination experiment, pasting
the template will create them. Existing groups of the same name will
not be changed by the pasting process. For example, if the template be-
ing copied contains the groups “Standards” and “Unknown,” and the
group “Standards” already exists in the destination experiment, the
group “Unknown” will be created but all information regarding the
group “Standards” in the destination experiment will remain un-
changed. If you copy and paste the template with the same experi-
ment, no new groups are created. Group names can be edited in the
pasted template (these changes will be reflected in the original tem-
plate also).

Export Template—Opens the Export Template to... dialog, allowing you to ex-

port a template to a tab-delimited ASCII text file.

Import Template—Opens the Import Template to... dialog, allowing you to

import a template from a tab-delimited ASCII text file.

Section Name...—Allows you to change the name of the Plate section.

Mouse Equivalent: double-click the name of the Plate ( Plate#1 )in
the Plate section tool bar (to the right of the Plate section icon).

New Window—Opens the active section in a separate window.

Mouse Equivalent: double-click the icon in the Plate section tool
bar.
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CuvetteSet Menu

CuvetteSet [ _

Mew Cuvette

Template...
Reduction...

Display...
Graph...
Mask

Copy Template
Paste Template

Export Template...
Import Template...

Section Name...
Mew Window

This menu item changes to show CuvetteSet, Plate, Notes, Graph, or Group,
depending on the type of section that is currently active. If no section is active,
this menu item does not appear.

Template...—Opens the Template Editor.
The Template Editor allows you to describe the samples that are in the
wells, thus providing the link between the raw data and the analysis
groups. You can create new groups in the template or assign cuvettes
to already established groups.
If your experiment contains multiple CuvetteSet sections, the tem-
plate for each CuvetteSet section must be defined using the Template
Editor in that section. You can create a new template or modify an ex-
isting one using the Template Editor.
After groups are defined in the template and you return to the Cuvet-
teSet section, the data display will show the cuvettes that are assigned
to groups by means of colors in their locator headings (if viewing by
one or three cuvettes per row) or as colored outlines (if viewing in a
grid), if you have a color monitor, or in shades of gray on a mono-
chrome monitor.

Button Equivalent: [ Template | in the CuvetteSet section tool bar.

Reduction...—Opens the Reduction dialog box. Options available in the Re-
duction dialog box depend on the type of reading performed (End-
point, Kinetic, Spectrum, Well Scan, or FLEX) and the instrument used
to collect the data. The Reduction dialog box is used for initial reduc-
tion of the data collected from the microplate reader. The optical den-
sity information collected is reduced to a single number per well.

Button Equivalent: | ¥ Reduction | in the CuvetteSet section tool bar.

Display...—Opens the Display dialog box. Allows you to decide how the infor-
mation in the CuvetteSet section will be displayed.

Button Equivalent: |Eg Dizplay | in the CuvetteSet section tool bar.

Graph...—During data collection and after data has been acquired for a Kinetic
or Spectrum reading, you can get a “close up” view of the plot shown
in one or more cuvettes by first selecting the cuvette(s) and then choos-
ing this command. (This command is dimmed if the instrument set-
tings are for an Endpoint reading or if no well in the Plate display has
been selected.)

Button Equivalent: in the CuvetteSet section tool bar.

Mask—Allows you to “hide” certain cuvettes so that they will not be taken into
account when performing analyses. (This command is dimmed if no
data has been acquired or if no cuvettes in the set have been selected.)

Button Equivalent: in the CuvetteSet section.

Copy Template—While a CuvetteSet section is open and active, choosing this
command allows you to copy the template from this CuvetteSet sec-
tion to the Clipboard, allowing you to paste it into a different Cuvet-
teSet section (in the same or in a different experiment or into a
CuvetteSet section in another SoftMax Pro file).
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Paste Template—If you have copied a template from a CuvetteSet section, you

can then create or activate/open another CuvetteSet section and
choose Paste Template. In this way, you can use the same template for
more than one CuvetteSet section or you can modify the pasted tem-
plate as desired.

If you are pasting a template into a new experiment and groups from
the source template do not exist in the destination experiment, pasting
the template will create them. Existing groups of the same name will
not be changed by the pasting process. For example, if the template be-
ing copied contains the groups “Standards” and “Unknown,” and the
group “Standards” already exists in the destination experiment, the
group “Unknown” will be created but all information regarding the
group “Standards” in the destination experiment will remain un-
changed. If you copy and paste the template with the same experi-
ment, no new groups are created. Group names can be edited in the
pasted template (these changes will be reflected in the original tem-
plate also).

Export Template—Opens the Export Template to... dialog, allowing you to ex-

port a template to a tab-delimited ASCII text file.

Import Template—Opens the Import Template to... dialog, allowing you to

import a template from a tab-delimited ASCII text file.

Section Name...—Allows you to change the name of the CuvetteSet section.

Mouse Equivalent: double-click the name of the CuvetteSet section
( CuwetteSet®1 )to the right of the CuvetteSet section icon.

New Window—Opens the active section in a separate window.

Notes Menu

Create Summary...
Edit Summary

Show Formulas

Motes Section...
Mew Window

Mouse Equivalent: double-click the Eﬂ icon in the CuvetteSet sec-

tion.

This menu item changes to show CuvetteSet, Plate, Notes, Graph, or Group,
depending on the type of section that is currently active. If no section is active,
this menu item does not appear.

Create Summary..—When the Notes section is active, choosing Create Sum-

mary opens a dialog box allowing you to give a title to a new summa-
ry and then enter a formula to be used for the summary.

Button Equivalent: |§i| in the Notes section.

Edit Summary—If you have created a summary and need to change it, you can

do so by first highlighting the summary you wish to edit and then
choosing Edit Summary. (This command is dimmed if you have not
yet created a summary or if the summary has not been selected.) The
dialog box then appears showing the name and formula.

Mouse Equivalent: Double-clicking the summary performs the same
function.

Button Equivalent: in the Notes section.
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Show Formulas—Choosing this command shows the formulas associated with
the summaries you have created in the Notes section. After choosing
Show Formulas, the menu name changes to Hide Formulas. (This com-
mand is dimmed if you have not created any summaries.)

Section Name...—Allows you to change the name of the Notes section.
Mouse Equivalent: double-click the name of the Notes section

(' Introduction )to the right of the Notes section icon.

New Window—Opens the active section in a separate window.
Mouse Equivalent: double-click the icon in the Notes section.

Graph Menu

This menu item changes to show CuvetteSet, Plate, Notes, Graph, or Group,

Graph Options... depending on the type of section that is currently active. If no section is active,
X AXiS... this menu item does not appear.
Y Axis... Graph Options...—You can select from three types of graphs: Scatter (with
Export Graph... symbols plotted and/or the points connected), Cluster Bar, or Stack

- Bar and you can set the height of the graph to be something other than
SEELID b1 D the default percentage (100%). The font used for the title, legend,
New Window and/or axes can be changed and /or modified in size and style. Plots

can be added, deleted, or edited. Editing plots allows you to change
the plot name, its source (from which experiment and group), as well
as the items to be plotted (for example, concentration vs. values).

Button Equivalent: in the Graph section.

X-axis...—Sets the X-axis parameters (tick marks, scale, label, gridlines, and
autorange).
Button Equivalent: in the Graph section.

Y-axis...—Sets the Y-axis parameters (tick marks, scale, label, gridlines, and
autorange).
Button Equivalent: in the Graph section.

Section Name...—Allows you to change the name of the Graph section.
Mouse Equivalent: double-click the name of the Graph section
( Standard Curve )to the right of the Graph section icon.

Export Graph—Creates a file containing a picture of the graph with a filename

of your choice. On the Macintosh, the graphic is in PICT format; in
Windows, the graphic is in EMF (Enhanced MetaFile) format.

New Window—Opens the active section in a separate window.
Mouse Equivalent: double-click the [#]icon in the Graph section.
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Group Menu

Create Column
Create Summary

Edit Column
Edit Summary

Autosize
Hide 3H
Hide Replicates
Show All
Show Formulas

Group Settings...
Mew Window

This menu item changes to show CuvetteSet, Plate, Notes, Graph, or Group,
depending on the type of section that is currently active. If no section is active,
this menu item does not appear.

Create Column—If a Group section is currently active, you can add a column
to the display by choosing this command. If no columns are highlight-
ed, the column will be added at the end of the group. If you select a
column first, the new column will be added to the right of the high-
lighted column.

Button Equivalent: [yl in the Group section.

Create Summary—Allows you to create a summary and enter a formula for
this summary for the Group. Summaries appear at the bottom of the
group table.

Button Equivalent: EI in the Group section.

Edit Column—Selecting a column makes this command active. Choosing Edit
Column allows you to change the formula associated with the column
and to change the column name.

Mouse Equivalent: Double-clicking the column performs the same function.

Button Equivalent: in the Group section.

Edit Summary—Allows you to edit the formula associated with the summary,
as well as to change the summary name. (This command is dimmed if
asummary has not yet been created.) First highlight the summary and
then select this command.

Mouse Equivalent: Double-clicking a summary performs the same function.

Button Equivalent: in the Group section.

Autosize—Choosing this command expands or shrinks the width of selected
columns to accommodate the largest piece of text in the column.
Mouse Equivalent: Double-clicking the line to the right of the column
heading performs the same function.

Hide—Hides the selected column from view. (This command is dimmed if a
column has not been selected.)
Mouse Equivalent: Dragging the line to the right of the column head-
ing until it is on top of the line to the left of the column performs the
same function.

Hide Replicates—Hides data for all replicates (if any) from view.
Show All—Shows all columns or replicates that were hidden previously.

Show Formulas—Causes a new row to appear beneath the headings of each col-
umn showing the formulas used to determine the data in the columns.
After choosing this command, the menu name changes to Hide Formulas.

Group Settings—Opens the Group Settings dialog box, allowing you to re-
name a group and / or change the sample or group descriptors used, as
well as to modify the units used with each descriptor.

Mouse Equivalent: double-click the name of the Group section
( Standards )to the right of the Group section icon.

New Window—Opens the active section in a separate window.
Mouse Equivalent: double-click the ﬁjj icon in the Graph section.
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b EH Window Menu

Tile—If you have several windows open, choosing the Tile command will re-

IW size and arrange all open windows side by side.
- Tile Cascade—If you have several windows open, choosing the Cascade command
Cascads will resize and layer the open windows so that each title bar will be

visible.
Arrange loong

Arrange Icons—If you have several files open but reduced to icons, choosing
v 1 Untitled the Arrange Icons command will move all icons to the bottom of the
SoftMax Pro window and put them in order.

Beneath the line will appear the names of all open files within SoftMax Pro.
The active file will have a checkmark next to it. Choosing one of the file names
shown here will cause that file to come to the forefront of the screen (and will
restore the file to its previous size if it had been minimized).

7 E Help Menu—Windows

Contents—Displays the contents of the Help screens, allowing you to choose
from the listed topics. Clicking a topic opens the help screen associat-
CLNIENE ed with it.
Index
Using Help Index—Shows the alphabetical listing of all items that can be viewed within
About SOFTmax Pro... thi}ll_l'ilp function. Clicking a topic opens the help screen associated
with it.

Using Help—Allows you to choose from an indexed list of topics or to search
for the type of help you're looking for.

About SoftMax Pro—Opens the About screen which gives the serial number,
ROM version, and the instrument type connected to the computer, as
well as the software version for SoftMax Pro.

| Help Menu—Macintosh

About Help...—Brings up a dialog box explaining how to use the Apple Guide

which gives detailed information about the help function on the Mac-
intosh.

About Balloon Help...
Show Balloons

S50FTmax PRO Help...
Formula Help...

Show/Hide Balloons—Depending upon whether or not you have balloon help
turned on or off, this menu presents the choice to reverse the setting.

SoftMax Pro Help...—Opens the help section devoted to SoftMax Pro. Items are
presented in alphabetical order.

Formula Help...—Opens the formula help section which provides information
about how to use formulas, including formula examples.
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Interprocess Messaging

5EEEEEH (This feature is available on the Windows Operating System only)

SoftMax Pro can be controlled by other Windows applications by means of an
ASCII string-based messaging system. Commands are available for opening
and saving files, controlling instruments, selecting sections, exporting data
from Plate, CuvetteSet, and Group sections, and importing Templates. The
available commands for interprocess messaging are described in Chapter 12,
“SoftMax Pro Remote Command Language” along with examples for pro-
gramming these commands.
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Introduction

1)
2)
3)

4)
5)

6)
7)
8)

9)
10)
11)

Reading a microplate or cuvette using SoftMax Pro is a three-part process:
¢ Prepare SoftMax Pro to collect data;

e Prepare the microplate(s) and / or cuvette(s) to be read; and

e Read the microplate(s) and /or cuvette(s)

Before reading a microplate or cuvette, you must create the Plate section(s)
and/or CuvetteSet section(s) and define the instrument settings for the read-
ing. Instrument Settings must be defined prior to collecting data and may
NOT be changed after data is collected. In addition, it is recommended that
you define a template and set the reduction and display parameters prior to
reading the microplate or cuvette, since these parameters determine how data
is displayed and analyzed, but these last parameters may be set up and/or
modified after data collection.

A typical process for preparing, collecting, and analyzing data is as follows:
Start SoftMax Pro.
Create Plate section(s) and / or CuvetteSet section(s) as needed.

Define instrument settings (use buttons in the Plate section/CuvetteSet sec-
tion tool bars or the Control menu).

Define the template, reduction parameters, and display parameters.

Prepare the microplate(s) and / or cuvette(s) to be read and place them in the
instrument.

Initiate the reading.
Save the data file.

Modify the template, reduction parameters, or display parameters as you
wish (or, if you didn’t set them up in Step 4, do so now).

Save the data file.
Analyze the data using the Group section tables and Graph sections.

Save the data file when you are finished.

This chapter discusses how to define instrument settings, create a template,
and initiate a reading. Data analysis is covered in Chapter 7, “Displaying and
Analyzing Data Using Absorbance Instruments.”
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Instrument Settings

Not all instrument settings are available with all instruments. Only
the settings that pertain to the instrument that is connected to the
computer or the one chosen in the Preferences will be shown in the
Instrument Settings dialog box.

You must specify the instrument settings prior to actually reading a micro-
plate or cuvette. These settings include:

Microplate or Cuvette:
¢ The read mode—Endpoint, Kinetic, or Spectrum.
* Wavelength(s) used with Endpoint and Kinetic mode or the wavelength
range for Spectrum mode
¢ Timing for Kinetic runs
e Speed Read (SpectraMax Plus, Plus®%* 190, and 340PC only)

Microplate Only:
¢ Automix (all instruments except Emax)
e Blanking (pre-read plate)
e Pathlength correction (using the SpectraMax Plus, Plus’®#, 190, and 340PC
only)
e Strips (SpectraMax and VersaMax instruments only)

e Autocalibrate

Settings for the reading are made in the Instrument Settings dialog box, which
can be accessed in three ways:

1) Choose Instrument Setup... from the Control menu;

2) Click the button in the tool bar of the active, expanded Plate or
CuvetteSet section; or

3) Double-click anywhere in the settings box (located to the right of the well
grid) in the active, expanded Plate or CuvetteSet section.

You may create more than one Plate or CuvetteSet section in a single
experiment, and the instrument settings associated with each
Plate / CuvetteSet section can be different. Instrument Setup... can
only be chosen while a Plate/ CuvetteSet section is active, and the set-
tings you choose will affect only that section. A new Plate or Cuvette-
Set section that is created in an experiment that contains an active
Plate or CuvetteSet section will contain the same instrument settings
found in the previously active section. The settings for the new sec-
tion can be modified as desired.
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Table 4.1 lists all possible instrument settings choices based on instrument type.
When you have defined the instrument settings, click the button to close
the Instrument Settings dialog box. After closing, a summary of the instrument
settings will appear in the box to the right of the data display in the

Plate/ CuvetteSet section. The MDC Microplate System instrument will use
these settings to read the plate or cuvette.

Table 4.1: Features Available in the Instrument Settings Dialog Box for Absorbance Instruments

Wavelength, . . Assay Column
Pre-Read Plate, 1?];1 t?Ml)x ?[;1 toM D)‘ Timing Strips CAl'LLm-t (Ij’}?thi( SI{"EQ: Plate Wavelength
AutoRead efore, uring, alibrate ec eal TyPe Priority
Emax
Endpoint < | * |
Vmax/UVmax/ThermoMax
Endpoint * * *
Kinetic * * * * *
SpectraMax 340/250, Plus
Endpoint * * * *
Kinetic * * * * * *
Spectrum < * * *
SpectraMax 190, 190 PC
Endpoint * * * * *
Kinetic * * * * * *
Spectrum <> > <> * *
SpectraMax 340PC
Endpoint * * * * *
Kinetic * * * * * *
Spectrum <> > <> <
SpectraMax Plus®®*, 340PC3%*
Endpoint * . . . . * .
Kinetic > * * * * * *
Spectrum < > <> < *” *
VersaMax
Endpoint * * * *
Kinetic * * * * * *

384

*Using the SpectraMax Plus’°* only.

INOJWNH Incubator control is an instrument setup parameter that is not found
in the Instrument Settings dialog box.
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Endpoint Mode
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Figure 4.1: Instrument Settings Dialog Boxes for an Endpoint Reading
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Kinetic Mode

Timing
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ptamiz

/V [~ Betore First Read EECE
I” Between Reads secs

Timing Number of Wavelengths: ¢ Blanking
Time: 5:00 ™ Pre-Read Plste
Interval: 0:08
Reads: 34
Minimum Interval: 0:09

Options:

| Wavelengths

430

(i iz ]

Automix & Blanking

Befare: Off
Betwesn: Off
Pre-Read Plate: Off

AutoCalibrate | autocalibrate
Once

i —
Strips

Resd entire plste ¥ AutoCaliorate

AutoRead _| & Mo calibration between reads Eaned] |
i
L1t

AN

Strips

T o Mmoo m

Figure 4.2: Instrument Settings Dialog Boxes for a Kinetic Reading
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Spectrum Mode

| Wavelengths

Start: nm Speed Read
stop 50 Jom .

Step: nim r

Speed Read (less accurate)

o] /&l

| Automix & Blanking

Endpaint Kinetic Spectrum

e AUtOM
>

e
Options: /

i s

efore First Read EECE

Wavelengths u Wavelengths / M .....
Start. 350

A P ————————
" Pre-Read Plate

V¥ AutoCsiiorste

Stop: 750
Eieball Start: nm
Automix & Blankin
Before: Off ’ AL i s
Pre-Fead Plate: Cff Step: nm
AutoCalibrate
on
Strips | AutoCalibrate
Read el plate
AutoRead B ;
Off
Speed Read
Off
Ll Caricel |

| Strips

T o Mmoo m =

Figure 4.3: Instrument Settings Dialog Boxes for a Spectrum Reading
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Instrument Settings Options

Read Mode

Choices for the read mode are Endpoint, Kinetic, or Spectrum. Available read
modes depend on the type of instrument connected or selected in the Prefer-
ences (see Table 4.1 on page 4-5 for a complete listing of available read modes
by instrument). To select a read mode, click the appropriate section in the
Instrument Settings dialog box.

Endpoint

A single reading of the microplate taken at a single or multiple wavelength(s).
Values reported are optical density or %Transmittance (if this has been
selected in the Reduction dialog box). The default reduced values are !Lm1
(or 'ILm2-'Lmé6, depending upon whether or not multiple wavelengths were
chosen) and !Pathlength (!Pathlength applies to Plate sections in the Spectra-
Max Plus, Plus®3*,190, 190PC, 340PC, 340PC38*, and VersaMax Plus only).

@i Instrument Settings x|

Read Mode @) ‘ | @ ‘

Endpaint Kinetic Spectrum
Buttons

Options:

Wavelengths u | th £ M

450

PathCheck s Mumber of Wavelengthe: -

Off

Automix & Blanking

Betore: Off Lm: E

Pre-Read Plate: Off
AutoCalibrate
On

Strips

Read entire plate
AutoRead

Off

LI Cancel

Figure 4.4: Instrument Settings for an Endpoint Reading
You can choose up to 6 wavelengths with SpectraMax or up to 2 wavelengths with

VersaMax instruments; choose 1 or 1-Ref with Emax, Vmax, UVmax, or ThermoMax
instruments.
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Kinetic

Data is collected over time with multiple readings taken at regular intervals.
The default reduced values calculated for Kinetic data are Vmax (mOD /min),
Time to Vmax (seconds), Onset Time (seconds), Time at Minimum, Time at
Maximum, Time at 1/2 Maximum, Slope, and Area Under Curve.

Wi Instrument Settings |

Endpoint Kinetic Spectrum
Options:

Wavelengths ﬂ | Timing }m

430

Time: 500 e
L':':r:at %12 Intervat
Minimum Irterval: 009 ‘» Murmber of Reads: 26
Automix & Blanking Minimum Irterval; - 0.03
Before: Off
Between: Ot
Pre-Read Plate: Off
AutoCalibrate
Oon
Strips
Read ertire plate
ancel Ok
“ 1|

Figure 4.5: Instrument Settings for a Kinetic Reading

Timing—When Kinetic mode is chosen, the Timing parameter is active,
allowing you to enter the total Kinetic run time and the time interval between
readings. A default value will be shown for the run time; to change this value,
click in the box. Up and down arrows will appear, enabling you to increase or
decrease the value shown. Highlight the hours, minutes, or seconds shown
and then click the up or down arrow until the desired value is reached. You
can also select an existing value and enter a new value using the keyboard.

After entering a total run time and an interval between readings, the total
number of readings that will result is shown below the run time. The mini-
mum read interval is determined by which instrument is connected to the
computer or, if no instrument is connected, by which instrument has been
chosen in the Reader section of the Preferences dialog box and the particular
settings chosen for that instrument. The minimum interval for SpectraMax
and VersaMax instruments depends on the number of wavelengths, the Auto-
mix status, the number of strips, and the distance the monochromator and fil-
ter wheel of the instrument must move. The minimum interval for Vmax,
UVmax, and ThermoMax instruments depends on the number of wave-
lengths and the Automix status. If you set the interval time to be shorter than
the instrument’s minimum read interval, the program will alert you with a
message. Additionally with SpectraMax and VersaMax instruments, an inter-
val that is too short will cause a warning message to appear telling you that
no calibration can occur between reads.

If you are writing a protocol that will be used with a different instru-
ment (other than the one connected to the computer or chosen in the
Reader preferences), you can disregard the alert and save the setup.
However, if you attempt a reading using a protocol which has set-
tings that are not correct for the particular instrument you are using,
an error message will instruct you to change any setting that is out of
range before a reading can be initiated.

4-10
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IN[OJWH To achieve the shortest possible interval for Kinetic readings using

SpectraMax and VersaMax instruments, choose wavelengths in
ascending order.

Spectrum

(SpectraMax instruments only) Measures absorbance (optical density) or
%Transmittance across a Spectrum of wavelengths. The default reduced value
reported for each well is the wavelength of maximum absorbance when opti-

cal density is displayed or the wavelength of minimum absorbance when
%Transmittance is shown.

W' Instrument Settings x|

o]

Endpoint

Kinetic Spectrum

Options:
Wavelengths ! | ‘Wavelengths

Start: 350
Stop: 750
Step: 10
Automix & Blanking
Beforg: Off
Pre-Read Plate: Off
AutoCalibrate
on
Strips
Read ertive plate
AutoRead
oft
Speed Read
ot

Start: nm
Stop: nm
Step: nm

i

Cancel

Figure 4.6: Instrument Settings for a Spectrum Reading

All Spectrum readings are made using the scanning monochromator of the

SpectraMax.

Wavelengths

For Endpoint or Kinetic Readings

SpectraMax Instruments

Choose the number of different wavelengths to be read. At least one wave-
length must always be specified. Selecting more than one wavelength will

cause a corresponding number of wavelength setting boxes to appear (maxi-
mum six wavelengths).

SoftMax Pro User’s Manual
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Yavelengths

tmi:|zs0  [*] ime:[ss0 =]
Lm2:|zl
T

Figure 4.7: Wavelength Settings for SpectraMax Instruments

The wavelengths specified previously (or the defaults) will be shown in the
boxes. You can choose a wavelength from the choices using the pull-down
menu or simply highlight the wavelength you would like to replace and type
a new wavelength (within the available range of the SpectraMax instrument)
over the previous one. Note that the pull-down menu shows only common
monochromator settings.

VersaMax Instruments

Choose whether to read at one or two wavelengths. At least one wavelength
must always be specified. Selecting two wavelengths will cause two wave-
length setting boxes to appear.

warelengths

e Nurnber of %Wavelengths :
o[22
2155 7]

Figure 4.8: Wavelength Settings for VersaMax Instruments

The wavelengths specified previously (or the defaults) will be shown in the
boxes. You can choose a wavelength from the choices in the pull-down menu
or simply type any wavelength (within the available range of the VersaMax
instrument) over an existing setting. The pull-down menu will show only
common monochromator settings.

Emax, Vimax, UVmax, ThermoMax Instruments

Choose either single or dual wavelength. The wavelength(s) must be chosen
from the drop-down list of values. The values shown in this list are filter val-
ues that have been entered into the filters list under Preferences in the Edit
menu (this list must match the actual filters installed in the instrument).

wavelengths

y-Murnber of % avelengths : EI """"""

=

Figure 4.9: Wavelength Settings for Emax, Vmax, UVmax, and ThermoMax
Instruments
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Dual wavelength is represented by Lm1-Ref because the subtraction of the
second wavelength from the first takes place in the firmware of these instru-
ments, causing a single number to be reported by SoftMax Pro.

For Spectrum Readings

SpectraMax Instruments

When Spectrum is selected, the Wavelengths section of the dialog box
changes to request a wavelength scanning range and a wavelength increment
(Step) between the start and stop settings (see Figure 4.10).

The minimum selectable increment is 1 nm.

| wavelengths

Start: [330 nrn

Stop: 750 nm

Step: nrn

Figure 4.10: Wavelength Selection for a Spectrum Reading

Speed Read (SpectraMax Plus, Plus®%4, 190, and 340PC only)

Speed Read performs a fast Spectrum scan of Plate sections or CuvetteSet
sections. Speed Read does not measure the total amount of light available at
each wavelength (Iy) but uses the values stored in NVRAM of the instrument.
As a result, Speed Read may not provide as accurate an absorbance measure-
ment of each wavelength in the scan as with the normal mode.

| Speed Read

[d5peed Read (lesz accurate)

Figure 4.11: Speed Read Section of the Instrument Settings Dialog Box

SoftMax Pro User’s Manual
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PathCheck Pathlength Correction (SpectraMax Plus, Plus3%, 190, and
340PC only)

The Instrument Settings dialog box for the SpectraMax Plus, Plus®%4, 190, and
340PC includes a section for PathCheck (pathlength correction—see Figure
4.12). When enabled, this feature can be used to normalize the data acquired
from microplate readings to a 1 cm pathlength, thereby correcting each OD to
the value expected if the sample were read in a 1 cm cuvette, achieving signif-
icantly greater precision. Enable or disable pathlength correction by clicking
in the checkbox at the top of this section. When enabled, a checkmark will
appear in the box.

| PathCheck

[ PathCheck

-] “Turn pathcheck on

P athohenk GONSEARE oo

@ water constant O Cuvette reference

- []-Plate backqround constants (in OD) e

Lm1: El {T) You could preread the plate instead of using
i background constants

® ‘fou could preread the plate instead of using
background constants

Figure 4.12: Instrument Settings Showing the PathCheck Option

The Instrument Settings dialog box for the SpectraMax Plus or Plus®* (left) allows
a choice between using a water constant or reading a cuvette reference for PathCheck;
the Instrument Settings dialog box for the SpectraMax 190 and 340PC (right) allows
only a choice to enable PathCheck because these instruments use a water constant.

Pathlength correction is used to report OD or percent transmittance for each
microplate well with the depth of the fluid in the well normalized to 1 cm.
Two methods for pathlength correction are available when using the Spectra-
Max Plus or Plus**: one involves cuvette measurements (cuvette reference)
and the other involves a pathlength correction constant stored in the instru-
ment (water constant). Pathlength correction for the SpectraMax 190 and
340PC uses the water constant. The actual pathlength, d, of a solvent is found
from the following equation:

_ Sample(OD 559 — ODgq)
k

d(cm)

When a cuvette reference is used for pathlength correction, the value of k is
obtained by taking OD measurements on the fluid in the cuvette at two wave-
lengths, 1000 and 900 nm:

When using the pathlength correction constant (water constant), the value of
k is obtained from the instrument. This constant is recorded into nonvolatile
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memory when the instrument is manufactured and may differ slightly from
instrument to instrument.

Once the actual pathlength, d, in cm is found, the following equation is used
to perform the pathlength correction:

lem

lem = d(cm) x ODsarnple

oD

Pre-Read Blanking vs. Background Constant Subtraction

In previous versions of SoftMax Pro, selecting PathCheck automatically
enabled the Pre-Read Plate (blanking) function which is used to subtract the
absorbance due to the plate material on a well-by-well basis before path-
length correction is applied. Now, however, the program default enables sub-
traction of a background constant (default is 0.0) from the absorbance values
that are read. Often users do not take the time to pre-read plates (which pro-
vides the most accurate method for reducing background signal from absor-
bance readings). Subtracting a background offset provides a better result if no
pre-read blanking is chosen.

If you choose to pre-read a plate, be sure to disable the background
constant subtraction (both choices are available in the Instrument Set-
tings dialog box).

To pre-read a plate, place water in the wells. Wells pre-read with water gener-
ally have less absorbance than do dry wells (e.g., at 426 nm, Nunc microplates
read with and without water in the wells give absorbance values of approxi-
mately 0.037 and 0.049, respectively). Thus, pre-reading a dry plate results in
pathlength-corrected absorbance values that are lower than the cuvette val-
ues. If the pre-read step is omitted entirely, the pathlength corrected results
are overcorrected.

If the plates are sufficiently transparent at the wavelength(s) of interest and
have low well-to-well variability, the pre-read doesn’t have to be made on the
same plate that will contain samples—another clean plate from the same lot
will be adequate. More conveniently, a single plate can be pre-read and that
pre-read data can be stored for subsequent use. SoftMax Pro allows you to
copy and paste pre-read plate data from one plate section to another, pro-
vided the instrument settings are identical in the two plate sections.

If the plates are inherently variable at the wavelength(s) of interest, however,
it may be necessary to use the same plate for pre-reading and reading samples
to ensure that adequate well-by-well correction is achieved.

If you are using a SpectraMax Plus or Plus®3* and PathCheck is enabled, you
can choose to “Read Cuvette Reference” or to use the “Water Constant.”
“Read Cuvette Reference” requires that you place a standard 1 cm cuvette
containing water or aqueous bulffer in the cuvette port. The instrument then
takes readings of the cuvette at 900 and 1000 nm and uses those values for
pathlength correction. “Water Constant” uses parameters stored in non-vola-
tile instrument memory at the factory (based on readings of deionized water).
The SpectraMax 190 and 340PC also use the “water constant” when perform-
ing pathlength correction.

SoftMax Pro User’s Manual
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To determine a number for use as a background constant, pre-read an entire
microplate at the wavelengths of interest. Average these numbers and use the
average as the background constant.

PathCheck on SpectraMax Plus/ Plus3®*: Cuvette Reference or Water
Constant—Which Should I Use?

The PathCheck measurement is based on the absorbance of water at 1000 and
900 nm. If the sample is completely aqueous, has no turbidity, has a low salt
concentration, and has no interfering color or compounds, then using the
water constant is fine. The cuvette reference (using the sample buffer or dilu-
ent) must be used if there is any turbidity, more than 5% organic solvent
(PathCheck should be accurate up to about 5%), high salt concentration, or
interference in the 900 to 1000 nm range. [To determine possible color or com-
pound interference: measure the OD at 900 and 1000 nm (both measured with
air reference); subtract the 900 nm value from the 1000 nm value; and then do
the same for pure water. If the delta OD for the sample differs from the delta
OD for water, then the cuvette reference must be used.] If the buffer is clear
but the sample is turbid, the error associated with PathCheck will not meet
specification (2.5% for SpectraMax Plus or Plus®3%). PathCheck should not be
used with high levels of turbidity since the light scatter from turbidity cannot
be subtracted out from the absorbance reading of the sample.

With the SpectraMax Plus or Plus3%, choosing “Read Cuvette Refer-
ence” for the PathCheck option is different from a reference reading
of a cuvette in a CuvetteSet section (by clicking the button in
the CuvetteSet section tool bar). The cuvette reference used for Path-
Check calculations (measurements at 900 and 1000 nm) does not pro-
duce data that can be viewed in a CuvetteSet section and is used only
with data in microplates, not cuvettes.

PathCheck and SpectraMax 190 and 340PC

PathCheck on the SpectraMax 190 and 340PC instruments uses only the water
constant. Therefore, samples must be completely aqueous (no solvents), clear,
nonturbid, and have no interfering contaminants in the wavelength range of
900 to 1000 nm (not highly colored in the upper wavelength range as in
Lowry assays).

PathCheck must be chosen in the Instrument Settings dialog box before read-
ing a plate in order for this feature to be active. After reading, you can choose
whether or not to apply the correction in the Reduction dialog box for that
Plate section; you can also choose to view the data as percent transmittance
(%T) or absorbance (OD). PathCheck cannot be applied after a reading, nor can
you change “Water Constant” to “Read Cuvette Reference” after a reading—
doing so will require that you replace the existing data with that from a new
reading (of both the cuvette and the microplate). For more detailed informa-
tion regarding the calculations used for pathlength correction, see Chapter 7,
“Displaying and Analyzing Data Using Absorbance Instruments.”
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Automix

The Automix function is a patented feature that allows you to set automated
shaking of the microplate. The options available for Automix depend on the
read mode chosen and the type of instrument connected or chosen in the Pref-
erences.

SpectraMax and VersaMax Instruments

Endpoint Kinetic
| Automix & Blanking : Automix & Elanking
s dalrtonnizg P Automnix
[] Before First Read Se0s [ Before First Read Secs

[ Between Reads secs

. Blanking

. Blanking
: [ Pre-Read Plate [ Pre-Read Flate

Figure 4.13: Automix Settings Box — SpectraMax and VersaMax Instruments

Before First Read

This setting can be used with any read mode. Click the checkbox next to
“Before First Read” to shake the microplate before the first reading. Whether
you read at a single wavelength or at multiple wavelengths, enabling Auto-
mix for “Before First Read” will shake the plate for the set amount of time
before the first wavelength reading only. You can accept the default value shown
for the amount of time to shake the plate or enter a different value (up to 999
seconds) in the box to the right.

Between Reads

This option is applicable only to Kinetic readings and will be displayed only
when Kinetic mode is selected. To enable automatic mixing of the microplate
between readings during a Kinetic assay, click the checkbox next to this set-
ting. For readings at a single wavelength, “Between Reads” will shake the
plate for the set amount of time prior to each reading at that wavelength. For
readings at multiple wavelengths, enabling “Between Reads” will shake the
plate for the set amount of time before each reading at the first wavelength
only. You can accept the default value shown for the amount of time to shake
the plate or enter a different value (up to 999 seconds) in the box to the right.

Vmax, UVmax, and ThermoMax Instruments

Endpoint Kinetic

| Automix & Blanking | Automix & Blanking

torn iz

e ko i

] Before First Read SeGs [ Before First Read secs

[ Between Reads Secs
i Blanking Elanking
: [ Pre-Read Plate [ Pre-Read Flate

Figure 4.14: Automix Settings Box for Vmax, UVmax, and ThermoMax

Automix read intervals for the Vmax, UVmax, and ThermoMax are not user-
definable. The Emax does not have Automix capability.
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Before First Read

This setting can be used with either Endpoint or Kinetic readings. Click the
checkbox next to “Before First Read” to shake the microplate before the first
reading (automatically done for five seconds). Whether you read at a single
wavelength or dual wavelengths, enabling Automix for “Before First Read”
will shake the plate for five seconds before the first wavelength reading only.

Between Reads

This option is applicable only to Kinetic readings and will be displayed only
when Kinetic mode is selected. To enable automatic mixing of the microplate
between readings during a Kinetic assay, click the checkbox next to this set-
ting. For readings at a single wavelength, “Between Reads” will shake the
plate for three seconds prior to each reading at that wavelength. For dual
wavelength readings, enabling “Between Reads” will shake the plate for three
seconds before each reading at the first wavelength only.

Read Entire Plate/Strips Selection
(SpectraMax and VersaMax Instruments Only)

You may choose to read only certain columns (or strips) of wells in the micro-
plate or to read the entire plate. Partial-plate reading is available for all read-
ing modes, although it is most useful for fast Kinetics and limited Spectrum
analyses. The time required for Kinetic and Spectrum readings may be signif-
icantly reduced using this setting since the instrument does not have to read
the entire plate.

To enable a partial-plate read, highlight the desired columns (see Figure 4.15).
Columns do not need to start with “1” but must be contiguous.

| Strips

o 11

[N

OOOO00OC
OOO00OO0
OOOOOO0H
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OOOO0O00H

OOOOO00OC

COOCO0OOC.

COOCOOO0

QO
9@,
QO
9lle,
Q0
Q0
QIO
oll®

@
@
@
@
@
@

Figure 4.15: Partial Plate Read (Strips) Dialog Box with Eight Strips Selected

If you enable a partial-plate reading, only the columns to be read will be visi-
ble in the data display, indicating that no data will be collected for the other
wells (all columns will be present in the Template Editor, however).

AutoCalibrate

This checkbox allows you to disable or enable automatic calibration for all
instruments. The default setting is checked (enabled). Turning AutoCalibrate
off allows the instrument to complete readings more quickly or to begin the
first reading of a Kinetic plate faster. However, you should allow the instru-
ment to perform autocalibration of at least one plate prior to disabling this
function: calibration settings for the last plate which included an autocalibra-
tion are maintained in the instrument memory (NVRAM) until another auto-
calibration is performed.
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AutoRead

This feature enables the automatic reading of subsequent Plate sections in the
order in which they appear within an experiment. You can set intervals (delay
time) between the plate readings, if desired.

Blanking (Pre-Read Plate)

The blanking selection found in the Instrument Settings dialog box is known
as pre-read plate blanking, but pre-reading the plate is only one of five types of
blanking available in SoftMax Pro. Understanding the differences between
the types of blanking functions will enable you to choose the type of blanking
that is appropriate for your assay. Note that blanks can be used in combina-
tion and have cumulative effects. Pre-read plate blanking is discussed here; for
a description of the other types of blanking that are available and how these
blanks work in combination, see “Blanking” on page 4-33.

If pre-read plate blanking is chosen, SoftMax Pro will prompt you to first read
the blank plate after you click the button.

| Automix & Elanking

] Before First Read se0s

e Elanking
[ Pre-Read Plate

Figure 4.16: Blanking Section of the Instrument Settings Dialog Box

The pre-read values will be stored in the data file and the individual well values
collected during the pre-reading of the plate will be subtracted from the individual
well values obtained during the actual reading of samples. This is particularly
useful for readings in the UV. Pre-read blanking may be turned off in the
Reduction dialog box (click on the button) so the data may be
seen with and without pre-read blanking subtracted. This option is only
available within the Reduction dialog box if pre-read blanking was chosen in
the instrument setup.

The purpose of pre-read plate blanks is to correct for well-to-well variability
and, in the case of PathCheck, to subtract plate background before applying
pathlength correction.

A background constant subtraction setting is also available for
instruments capable of using PathCheck (in the Instrument Settings >
PathCheck option). If you pre-read a plate, you should not use a
background constant subtraction and vice versa.

Pre-read blanking is available for all read modes but is most useful for
Endpoint readings. When used in Spectrum scan mode (SpectraMax instru-
ments only), the pre-read scan is subtracted on a point-by-point basis from
the normal scan. If pre-read is selected using Kinetic mode (not generally rec-
ommended), a pre-read with the same Kinetic read interval and duration as
the “normal” reading will be done and the ODs at each time point of the pre-
read will be subtracted from the OD of the corresponding time point of the
“normal” reading.

SoftMax Pro User’s Manual
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Template Editor

INOJ¥FH Molecular Devices recommends that the wells of the pre-read plate
be filled with the appropriate buffer for the assay or with water when
performing pathlength correction.

The Template Editor is available for Plate and CuvetteSet sections. In both
cases, it is used to describe the location of samples, either in the wells of the
microplate or in a cuvette, providing the link between the raw data and the
analysis groups. The Template Editor is used to create a template which pro-
vides SoftMax Pro with a map of what is in the microplates and / or cuvettes.

When you first open the Template Editor for a new Plate section or CuvetteSet
section, the grid or display is empty. After selecting wells or cuvettes, you can
assign groups, and indicate the type of samples they will contain.

Depending upon the default protocol you are using, certain group names
(and associated sample descriptions) may have been created. You can use
these predefined groups and/or create new groups to suit your needs. When
creating new groups, you may enter any name you wish. Once entered, this
name will be available for use in that experiment thereafter. New groups can
be created independently from selecting or assigning any wells/ cuvettes in
the Template Editor.

Each well/ cuvette designated as being part of a group has associated with it a
group name, a sample name (or replicate ID), a sample descriptor (optional),
and a default column format (group type, such as Standards, for example).
When a group is applied to selected wells or cuvettes, the group name is dis-
played in bold type over the wells/cuvettes and the wells/cuvettes bear the
same color.

4-20

SoftMax Pro User’s Manual



@ Chapter 4: Reading Microplates and Cuvettes Using Absorbance Instruments
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Figure 4.17: Template Editor Dialog Box

Groups are always visible, both in the Template and in the data display of the
Plate section or CuvetteSet section. Even though they are grouped, single
wells or cuvettes are still selectable in either the Template Editor or the data
display.

Samples and groups may exist across multiple Plate sections or CuvetteSet
sections as well as within a single Plate section or CuvetteSet section.

Each template is built upon a hierarchy as follows: the template is composed
of samples and groups. A set of one or more replicate wells makes up a sam-
ple. A set of related samples forms a group. For example, you may have a
group named Standards that consists of seven samples named STD01, STD02
... STD07. Group names may be up to 32 characters long, while sample names
may be 300+ characters long. Samples may be assigned one at a time using

the button or several at the same time using the button.

If you create a group in the Template Editor but do not assign any wells to the
group, a section for that group will still be created automatically when you
close the template. You can remove the group (both its section in the window
and its group name in the template) by making that Group section active and
choosing Delete Groupname (where “Groupname” is the name assigned to
that group in the template) from the Edit menu. Using the Macintosh, you can
also delete the selected Group by pressing #—; within Windows, you can
press CTRL+—. Note that deleting the wells assigned to a group from the tem-
plate does not delete the corresponding Group name from the drop-down list. The
only way to remove a group name from this list in the Template Editor is to
delete the corresponding Group section from the experiment.
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Selecting Wells or Cuvettes in the Template Editor

In the Template Editor for a Plate section or a CuvetteSet section, you can
select one or more wells or cuvettes by clicking or dragging on the grid. Mul-
tiple (contiguous) wells or cuvettes can be selected by dragging across them.
Non-contiguous selections can be made by holding down the Shift key and
clicking individual wells or cuvettes. Clicking a row label will select the entire
row; clicking a column label will select the entire column. Contiguous col-
umns or rows (1-12 or A-H, for a 96-well plate, for example) can also be
selected by dragging. Non-contiguous columns or rows can be selected by
holding the 3 (command) key on the Macintosh or the CTRL key in Windows
and clicking in labels.

¢ Double-clicking anywhere within a group will select the entire group.
e To deselect all wells quickly, click in the empty border around the Template.

* When you leave the Template Editor (by clicking the button), the
Plate / CuvetteSet section will show the boundaries of the groups created in
the template. Group labels and sample descriptors will not be visible—you
can see them by holding down the Ctrl+Shift keys. When you release the
key(s), the original view of the Plate section or CuvetteSet section will
return.
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The Template Editor Tool Bar

The tool bar will appear differently depending upon what type of group is
selected in the Group drop-down list. The following illustration shows how
the tool bar will appear under various circumstances.

Group: Edit... sarple:eL ]

Clear

When (Plate or Template) Blank is selected.

B oevelo ]
Clear

A group is selected that does not contain sample
descriptor information (such as Unknowns column type).

Edit... = le | Stali
Group: | Standards W |I armple 4 |EI
Clear || Concentration (0 4wl

A group is selected for which a concentration has been
defined (such as Standards column type).

Edit... 5 le: [Und1
Group: | Unknow...ution ™ : 1 anmple | EI
Clear | | Dilution Factor (O

A group is selected for which a dilution factor is defined
(such as UnknownsDilution column type).

Figure 4.18: The Appearance of the Template Editor Tool Bar under Different
Circumstances

The tool bar is divided into three areas: the Group area, the Sample area, and
the Assign area.

The Group Area

The Group area contains the Group drop-down list which allows you to
assign wells to existing groups, create new groups, or modify (using the

button) existing groups. In addition, it contains the button

which allows you to clear well assignments in the template.
Group Drop-Down List

This drop-down list consists of two areas, divided by a horizontal gray line.
The two items below the gray line (Blank and New) are always available.
Items above the gray line are custom groups that may be created as you wish.

The Group drop-down list will appear differently depending upon the cus-
tom groups that have been created (by default or by the user). The figure
below shows two different instances of the appearance of the Group list.
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I
Fatients —

Standards

T - Unknowns

- Blank Elank —
Mew . Mew ...
| ] ]

No custom Example of custom
groups created groups created by
a user

Figure 4.19: The Group Drop-Down List

Depending on the default template used when opening
SoftMax Pro, initially no groups may appear above the gray line. As
you create new groups, they will be positioned above the line.
¢ Blank—Cereates a plate blank in the Plate section or a Template blank in the
CuvetteSet section. Note: the name “blank” is reserved for use by the Soft-
Max Pro program and should not be used when creating custom groups.

* New—Creates a new group. The Group Settings dialog box will appear (see
Figure 4.20) showing default settings. This dialog box allows you to define
the name for a group of related samples, what type of descriptor will be
associated with these samples, and the initial column format for the Group
section. Whenever a new group is created (whether or not wells are selected
in the template), a Group section (table) will also be created. To delete a
group, you must delete the Group section. Simply clearing a group from the
Template Editor will remove the assignment of wells to that group name, but
the name will still show in the group pull-down menu and the Group sec-
tion will still exist.

Group Settings

Mame: |Gruup-#'l |

D “Sarmple Descriptor
it [zt ][]

sCalumn Format

| Baszic Tl

Cancel I

Figure 4.20: Group Settings Dialog Box Using Default Settings
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Name: Use either the default name, “Group#X,” where “X” is an integer that
is initially set to “1” and increments (i.e., “1,” “2,” “3,” etc.) as other groups
are created, or enter a custom name (up to 32 characters in length).

In the Sample Descriptor area of the Group Settings dialog box, you can
enable the application of the sample descriptor, if appropriate by clicking the
checkbox. You may also choose the units used for the sample descriptor by
selecting an option from the Units drop-down list or by typing the units you
wish to use into the list box.

The Sample Descriptor is automatically enabled when either the Standards or
Unknowns(Dilution) column format (see below) is selected. The descriptor
defaults to Concentration with the Standards column format and to Dilution
with the Unknowns(Dilution) column format. The Sample Descriptor may
also be used for time or fraction number information.

No sample descriptor is assigned automatically for the Basic or
Unknowns column format. You may assign a sample descriptor to
these column formats manually but, if you choose to do this, the
information will not appear automatically in the Group section. To
see it, you will need to create a new column containing the formula
ISampledescriptor. For more information about creating columns, see
“Adding Columns” on page 7-45.

Column Format defines the default column types that will be created for a
new group or shows the original column format setting that was used to cre-
ate the group you are editing.

Four selections are offered: Basic, Standard, Unknowns, and Unknowns
(Dilution). Different types of columns will be created for a new group, or
changed in an existing group, depending on which of these column format
settings you select. Table 4.2 shows the default columns created with each
selection type.

INOJWNH If you are creating a new group for unknowns that have a dilution
factor, use the Unknowns(dilution) column format as a base rather
than the Unknowns group included in the default protocol.
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5

Table 4.2: Columns Created and Their Formulas

Basic Standard Unknown Unknown(Dilution)
Name Sample Sample Sample Sample
Formula | !SampleNames | !SampleNames !SampleNames !SampleNames
Name Wells Wells Wells Wells
Formula IWellIDs IWelllDs IWelllDs 'WelllDs
Name Sample# Concentration Values Values
Formula Index !Concentration® !WellValues !WellValues
Name Values Values R (Outside Standard R (Outside Standard
Range) Range)
Formula IWellValues IWellValues If(Values)>="MinStd@ If(Values)>="MinStd@
Standards’ and Standards’ and Values<=
Values<="Max- ‘MaxStd@Standards’,
Std@Standards’, “ “R”
wn R
Name Mean Value MeanValue Result Result
Formula | Average(Values) | Average(Values) InterpX(STD@Stan- InterpX(STD@Standard-
dardCurve,Values) Curve,Values)
Name Std.Dev. MeanResult MeanResult
Formula Stdev(Values) Average(Result) Average(Result)
Name CV% Std.Dev. Std.Dev.
Formula Cv(Values) Stdev(Result) Stdev(Result)
Name CV% CV%
Formula Cv(Result) Cv(Result)
Name Dilution
Formula !Factor*®
Name Adj.Result
Formula MeanResult*!Factor
* IConcentration and !Factor are from SoftMax Pro version 1.x. !Concentra-
tion, !Factor, and !SampleDescriptor return identical information.
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The Button

When you click the button, the Group Settings dialog box will appear,
reflecting the settings for the active group (currently visible in the group drop-
down list). If you wish to edit a group that is not currently active, first choose
the group from the drop-down list and then click the button. The fig-
ure below shows the Group Settings dialog box for the active group called
“Patient#1.”

Group Settings

I f
Name: |Patient#l f/l/ Name of Group

t-Sample Descriptor

I'[€] Sammple Descriptor
- [Dilution Factor Units: ] Units for Sample Descriptor

{'Colurnn Format

: . Column Format
i |_original: Unknowns VI‘/ Setting

Choices are:

Chroicesare:

i | Bazic
i | Standards

Unknowns
Unknowns[Dilution]

Figure 4.21: Group Settings Dialog Box for the Group Named “Patient#1”

The name, sample descriptors, and column format can be changed for the
group that you are editing.

When you edit a group, you will notice that the information shown for the
Column Format in the Group Settings dialog box changes to show the name
of the original group used to define the group columns (see Figure 4.22).

Group Settings

Mame: |Standards |

"(<] Sample Descriptor

|I3u:-ncentrat1'-:-n | Units:lmg.-"m] "1'

g"Eu:-]urnn Farrnat

_ - When you are editing Group
_Original: Standards ¥ | Settings (rather than creating

anew group), the word
“original” precedes the

Column Format.

Figure 4.22: Groups Settings Dialog Box Showing Original Column Format
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AN Changing the column format setting will cause the columns
in the group to revert to their original defaults as shown in Table 4.2 on
page 4-26. If you have added columns or changed column information
within the existing section for the group you are editing, these changes
will be removed.

The Button

Allows you to deselect, or clear, wells in the map of the microplate. Highlight
the wells you wish to clear and then click the button.

The button functions the same way in both the Template
Editor for a Plate section and a CuvetteSet section; however, the
result of clearing wells or cuvettes differs after you close the Template
Editor and return to the Plate section or CuvetteSet section data dis-
play. In a Plate section, data for cleared wells will no longer be shown
in the data display. In a CuvetteSet section, however, data for cuvettes
that have been cleared in the Template Editor will still be shown for
both reading and reference.

The Sample Area

The Sample area contains the Sample drop-down list and sample descriptor
values (active if defined in the Group Settings dialog box or if assigned auto-
matically by SoftMax Pro).

Sample {Sta01 < iT Sample Name or ID

~@—}rrgiFr———— Sample Descriptor
Figure 4.23: Modifying Sample Names and Descriptor Values in the Template Editor

—_

Concentration

A\ [IXEEON When selecting wells or cuvettes to change sample names or
descriptors, be sure all wells or cuvettes are replicates of the same
sample and group or that you want them to become replicates of the
same sample and group. SoftMax Pro does not prohibit selecting
individual wells/cuvettes from different samples and / or groups, for
example, and changing their descriptions—and they will change to
become the same.

Sample Drop-Down List

The sample drop-down list consists of two areas divided by a horizontal gray
line. Before other sample names have been defined, a single, pre-defined
name (“BL”) appears below the gray line (the sample name “BL” is the name
reserved by SoftMax Pro for group-associated blanks). The item above the
gray line is the sample ready to be or currently being assigned. After being
assigned, it will be shown below “BL” below the gray line.
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Concentration (0 g £l

BEL -

Figure 4.24: The Sample Drop-Down List
When this list first appears, the only selection shown below the dividing line is “BL";
the active sample name that is ready to be assigned appears above the line.

When samples are assigned to a group, the default name is the first 3 letters of
the group name followed by a number. For a group called “Standard,” for
example, the default sample names would be Sta01, Sta02, Sta03, and so on.
Sample names can be 300+ characters long; however, only the first five or six
characters will be displayed in the template and in the Plate section.

You can type a sample name directly into the box next to the arrow
for the drop-down list by highlighting and typing over the existing
sample name. If one or more wells or cuvettes were highlighted, typ-
ing a different name will replace the sample name shown in the tem-
plate with the name you have typed and, if the name is new, will add
this name to those that can be chosen in the drop-down list.

When wells or cuvettes have been selected in the template and sample names

have been defined, the sample menu will look like the one below. The check-

mark indicates the sample that is currently being named.

N Stalz2

Concentration [0 g /] Stali _—

BL
Figure 4.25: Sample Drop-Down List— Sample Names Defined and Wells Selected

Sample Descriptor Field

The field associated with the sample descriptor only appears in the Template
Editor tool bar if the group column type that has been selected requires this
type of information. Generally the information entered in this field is a dilu-
tion or concentration. Position the cursor in this field and enter a number. The
label and units assigned to the sample descriptor in the Group Settings dialog
box are shown on either side of the field.

Assign Area

The Assign area contains the[Series| and [Assign ] buttons.

|Series | |« Assign|

Figure 4.26: Assign Area of the Template Editor Tool Bar
Assign Button and Function

Click this button to apply a sample name to one or more wells that have been
selected in the template. You may also perform this operation by using the
Enter key on your keyboard.
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Series Button and Function

This button is used to define several samples as a series, allowing you to easily
enter incremental sample descriptors (for example, dilutions or concentra-
tions) and sample names to the template as long as the increment can be
expressed as a mathematical operation.

Replicate Samples and Samples in a Series

You can assign the same group or sample definition (same sample name and
description within a group) to multiple wells to create replicates. For example,
you might want to read standards in replicate to ensure that anomalies can be
excluded prior to generating a standard curve. Replicates can be created
using the button or with the series function.

Creating a series is faster than assigning replicates individually. The series
option can be used as long as the replicate values conform to a pattern that
can be described by a mathematical operator (multiply by 2 or add 5, for
example).

A series is defined in one direction (starting from left, right, top, or bottom)
and therefore samples must be arranged sequentially in either ascending or
descending order.

To create a series, do the following:

1) Inthe Template Editor, highlight the wells to be part of the series. The
wells must be in the shape of a rectangle.

&perimW&#l%

Edit... 5 | St o1
Group : L Standards w II armple 214 Serles ."\ss1gn
Clear | Concentration

1 2 3 4 5 3 T
Blank TR Samples \ 3
G N Al B BEL [ TRO1 | TRO1{TRO1 TRO1 TROZ| TROZ | TROZ Series
roup ame 5 Standards Button
Pull-Down Stali | Stadi | TRO1 | TRO1|{TRO1 | TRO1 | TROZ| TROZ| TROZ
Menu C|stanz Stadz TRO1 | TRO1|{TRO1 | TRO1 | TROZ| TROZ | TROZ S
Sample
D| 5ta0Z Sta02 TRO1 | TRO1{TRO1 | TRO1 | TROZ| TROZ | TROZ Name
E| Stadd | Sta0d TRO1 | TRO1 | TROL|TRO1 [ TROZ| TROZ TROZ Box and
Selected Wells S Units
Sta0S | StadS | TRO1 TRO1|{TRO1 | TRO1 | TROZ|TROZ| TROZ

G| gta0e Sta0e TRO1 TRO1 TRO1 TRO1 TROZ TROZ | TROZ

H| 5ta07 St207 TRO1 TROI TEOL TRO1 TROZ TROZ | TROZ

[Cancel][ 0K ]

Figure 4.27: Template with Wells Selected for a Series
2) Click the button to open the Series dialog box.
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series

Start From: First Sample:

& @ Top ¢ [E] Sample Desariptor e
ﬁ () Bottom | [Concentration | units:[ngsm | ]
5] D Left Starting value: (0.5
£e88 (O Right P stepby: [/ w][2

Replicates : EI [ Cancel ] [[ 0K ]]

Figure 4.28: Series Dialog Box

3)

4)

5)

6)

Specify the name of the first sample in the series in the box (or accept the
default provided by SoftMax Pro). Subsequent replicates use this name
as a base and either increment the number within the name or append a
number to it. In the example above, the sample name provided by Soft-
Max Pro describes the first sample (“01”) in a group named “Standard,”
here shortened to “Sta.”

The information shown in the box labeled Sample Descriptor is derived
from the information entered in the Group Settings dialog box. If the in-
formation for sample descriptor or units is not correct, you may change
ithere. If you did not already do so, specify the starting value for the first
sample in the series. Values for subsequent samples are calculated from
this starting value.

Choose the operator for the series (+, -, *, or /) from the Step by: drop-
down list. Enter the starting value for the series in the Starting value:
box. The increment is entered in the box to the right of the Step by: box
and below the Starting value: box. Figure 4.28 shows a starting value of
“.5” with the operator being division (“/”) and the increment being “2.”
Thus the series will start with a value of “.5” and divide each subsequent
sample by 2 to produce the following series values: .5, .25, .125, etc.

You must assign a fill direction (from the top, bottom, left, or right—to
describe how the series will fill the wells) and a number of replicates.
Various options are diagrammed in Figure 4.29 using a 4 x4 block of
wells (for more information about replicates, see “Replicate Samples
and Samples in a Series” on page 4-30). The maximum number of repli-
cates depends on the selection of wells: if you are filling down from the
top, for example, and you have chosen a block of wells that is 4 wells
wide by 8 wells high, the maximum number of replicates will be four;
with the same block of wells selected, filling from the left would allow
eight replicates. If the number of replicates you choose does not divide
evenly into the number of rows or columns you select, depending on the
filling direction, the remaining wells that cannot contain replicates will
be labeled as additional individual wells in the series. For example, if
you fill a block of 4 x 4 wells from the top, and choose three replicates,
then the first three columns will contain the replicates and the last col-
umn will contain the additional wells in the series (see the last diagram
in Figure 4.29). This replicate feature allows you to quickly define the
number of replicates and, in cases where the series has more samples
than a single row or column, to name them simultaneously. To create a
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series with all 96 samples, highlight all the wells in the plate, select the
fill direction, and set the replicates to 1.

Fill from Top (one replicate) Fill from Bottom (one replicate) Fill from Left (two replicates)

Standards Standards Standards
Stali | 5ta05 | Sta03 | Stal3 Stald | Sta02 | Stal2 | Stalé Stali | Sta02 | Stal= | Stald

Stald2 | Stads | Stald | Stald Stal3 | Stal7 | Stall | Stals Sta01 | Sta02 | Sta0Z | Sta0d

Stads | Sta07 | Stall | Stals Stal2 | Stale | Stal0 | Stald Sta0s | Stale | S5ta07 | Stads

Sta0d | Stad3 | Stal2 | Stale Stadl | Sta03 | Stad? | Stalsz Sta0s | Stale | S5ta07 | Stads

Fill from Right (four replicates) Fill from Top (three replicates)

Standards Standards
Stal4 | S5tal3 | Sta02 | Stald Stal1 | Stall | Sta0l | StaldS

Stald | S5ta0z | Stalz | Stall Staliz | Stalz | S5ta0z | Stale

Stald | StaldZ | Sta02 | Stald Stal3 | StalZ | Sta0Z | S4a07y

Stald | Sta0Z | Stal2 | Stadl Sta0d | Sta04 | Sta04 | Sta0s

Figure 4.29: Fill Options and Replicate Settings

7) Click to save the series and close the dialog box. While still in the
Template Editor, you can view the value assigned to any well by click-
ing that well. The value will be displayed at the top of the Template Ed-
itor. Holding down the Ctrl+Shift keys will display the values for all
wells.

Sometimes you may wish the names of a series of samples to incre-
ment but may not have a concentration or dilution factor that you
wish to enter, or you want the concentration or dilution factor to
remain constant. This can be done using the button, setting
the starting value to 1 or another constant value, and either multiply-
ing by 1 or dividing by 1. In this way, the names will increment but
the value of concentration or dilution will not change. If you don’t
have a concentration or dilution factor, simply deselect the sample
descriptor checkbox if it is selected.

If sample names are set to increment automatically using the Series
function, be aware that SoftMax Pro will automatically truncate the
sample name to three or four characters, including the incrementing
number if the sample name starts with letters. If the sample name is
entirely numeric, it will not be truncated. If sample names are very
long, and they must be kept long for reference, you will have to set
up your replicates manually and will not be able to use the series
function.
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Blanking

In addition to the pre-read plate blanking selection found in the Instrument
Settings dialog box, four more types of blanking are available in SoftMax Pro.
Understanding the differences between the types of blanking functions will
enable you to choose the type of blanking that is appropriate for your assay.
Note that blanks can be used in combination and have cumulative effects.

The five types of blanking that are defined in SoftMax Pro are:

e Pre-read plate blank (Plate section)—discussed earlier on page 4-19
o Ref (CuvetteSet section)

¢ Plate blank (Plate section)

¢ Template blank (CuvetteSet section)

* Group blank (Plate section and CuvetteSet section)

Ref (CuvetteSet section only)

Performing a reference reading of the cuvette causes the SpectraMax Plus or
Plus®3 to take a reading of the cuvette in the cuvette port. A single reference
reading can be used with one or more cuvettes in a CuvetteSet section (the
default applies to all cuvettes in the set) or different reference readings can be
taken and applied to different cuvettes in the set. This reference read is then
applied to sample reading. See “Reference Reading” on page 4-41 for more
information.

Plate Blanks (Plate section only)

Wells can be assigned to a “Blank” group in the Template Editor. Unlike pre-
read plate blanks, the average value of all the wells in a plate blank group is sub-
tracted from all individual well values obtained during the reading of micro-
plates. When PathCheck is selected for the SpectraMax Plus, or Plus>%*,190, or
340PC, the Plate Blank is subtracted after pathlength correction. Plate Blank
subtraction may be turned off in the Reduction dialog box so that the data
may be seen with or without plate blank subtraction.

Plate blanks are only subtracted from wells on the same plate to
which they are assigned. The checkbox for Plate Blank subtraction
only appears in the Reduction dialog box after data has been col-
lected.

For Kinetic and Spectrum data, the blank value is averaged and subtracted on

a point-by-point basis. The example below shows a graphic representation of

original and average plate blank data, followed by the resulting data with

average subtracted.
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OD

N A A
OD OD
> > e
Time Time Time
Blank-Subtracted
Sample Well Average of Blank Wells Sample Well

Figure 4.30: Graphic Representation of Plate Blank Subtraction

Template Blanks (CuvetteSet section only)

Similar in function to the Plate Blank used with Plate sections, Template
Blanking occurs when cuvettes are assigned to a Blank group in the Template
Editor of the CuvetteSet section. The average value of all the cuvettes in a tem-
plate blank group will be subtracted from individual cuvette readings. For Kinetic
and Spectrum data, the blank value is averaged and subtracted on a point-by-
point basis. Template blanks are subtracted after the reference reading, if any,
is subtracted.

INOJWNH Template blanks are only subtracted from cuvettes within the same
CuvetteSet section.

Group-Associated Blanks (Plates and Cuvettes)

Blank wells or cuvettes can be assigned within any group (other than the
“Blank” group) in the Template Editor. The average reduced value of the blank
wells or cuvettes within that group will be subtracted from individual reduced values
within that group only. This blanking function uses the reduced number (exam-
ple: 'ILm1-!Lm2, Vmax, etc.) only—it does not subtract on a point-by-point
basis. When a group blank has been assigned, it is automatically subtracted.
To see the reduced number without the group blank subtracted, mask the
group blank wells or cuvettes.

Group blanks apply to all wells or cuvettes in a group and thus may be sub-
tracted from wells or cuvettes in more than one Plate section or CuvetteSet
section.

Blanks in Combination

It is possible to use blanking functions in combination. You could perform a
pre-read plate blanking, assign a blank group in the template, and also
include blank wells within different groups. The effects of the different blank-
ing functions are cumulative, so it is important to understand the function of
each before using more than one type of blanking in a single assay. Pre-read
blanking, plate blanking, Ref, and template blanking are applied to the raw
data acquired from the instrument, whereas group blanks are applied to the
reduced number. Group blank subtraction is only visible in the Plate sec-
tion/CuvetteSet section when the reduced number is displayed. Figure 4.31
shows the last two types of blanks in the Template Editor..
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Experiment#1: Plates#1

et ) (e oz

1 2 E 4 5 3 7 3 3 w11 RN
Blank Group P2 1ank TR Samples
EL EBL TRO1ITREO1  TRO1 | TROL  TROZ2 TROZ | TROZ | TROZ | TR 03/ EL
(Plate Blank) Standards
Stall i Stall  TRO1  TEO1  TRO1 | TRO1  TROZ | TROZ | TROZ | TR O3 EL

Group-Associated -
Blank Wells

Stalz  Stal2  TROV[TRO1 [ TROY TRO1 | TR 02 TRQL/TR’f TROZ | TRO BL

a0 \E—a{
Stan® | Sta03 | TRO1 | TRO1 TROM | TReTTTROZ | TROZ TROZ TROZ| TR O3

Stald | Stald wan?ﬁ TR0 TRO1  TROZ | TROZ | TROZ TROZ|{ TR O3 TROZ

L —
| S4a005 | 5ta05 | TRO1 [ TRO1 | TRO1 [ TRO1 [ TROZ | TROZ | TROZ | TROZ | TROZ | TR O3

Stale  Stale  TROV TR OV TROY  TRO1 [ TROZ TROZ  TROZ| TROZ|{ TR O3 TROZ

Stal? | Sta07 TR [ TEO [ TROA | TRO1  TROZ | TEOZ | TROZ| TROZ | TROZ | TR O3

Figure 4.31: Template Editor Showing Plate Blank and Group-Associated
Blank Wells

In the figure above, note that the plate blank in the upper left appears as a
separate group named “Blank” and individual samples within this group are
named “BL.” The group-associated blank wells, shown in the upper right, are
not a separate group—the samples, also named “BL,” are contained within
the boundaries of the large group called “Unknowns” and are the same color
as that group.

In order to save changes you have made to the template in the Win-
dows version of the Template Editor, be sure to click the button
to close the window rather than clicking the Control Menu box. Click-
ing the Control Menu box (located in the upper left of the window)
performs the same function as the button: the window will
close but any changes you have made to the template will not be
saved.

Copying and Pasting Templates

Copying Complete Template Information

Two template actions—Copy and Paste—can only be activated from the Plate
or CuvetteSet menu (when a Plate section or CuvetteSet section is active)
rather than from the Template Editor. If you have created a template in a Plate
section or CuvetteSet section and wish to use it in another Plate section or
CuvetteSet section, you may copy that template and paste it into the new sec-
tion. The results of copying and pasting a template depend upon whether the
action is performed within the same experiment or between experiment sec-
tions.

Copying and Pasting within the Same Experiment Section

To copy a template, make the section containing that template active and
choose Copy Template from either the Plate or CuvetteSet menu (the menu
name changes to reflect the type of active section). Then activate the destina-
tion Plate section or CuvetteSet section and choose Paste Template from the
Plate or CuvetteSet menu.
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Import Template...
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Figure 4.32: Copy Template and Paste Template Commands in the Plate and
CuvetteSet Menus

The group names and sample names of the pasted template are identical to
those of the source template. In effect, the destination template is considered
an extension of the original template and all wells on the destination plate are
considered replicates of the wells on the source plate (same group and sample
names). Any changes made to the template on the destination plate will also
be made on the source plate. Data from the two Plate sections/CuvetteSet sections
will be analyzed together.

Copying and Pasting between Different Experiment Sections

To copy a template, make the section containing that template active and
choose Copy Template from either the Plate or CuvetteSet menu (the menu
name changes to reflect the type of active section). Then activate the destina-
tion Plate section or CuvetteSet section and choose Paste Template from the
Plate or CuvetteSet menu.

The group names and sample names of the pasted template will be identical
to those of the source template but, since they are in different experiments, the
full name will be different (for example: group@experiment#2 instead of
group@experiment#1). Any changes made to the template of the destination
Plate section/CuvetteSet section will not affect the source section. Data from
the two Plate sections/CuvetteSet sections will not be analyzed together.

Copying and Pasting Template Regions

Contiguous regions of templates can be copied and pasted to other regions of
templates (within the same or to a different experiment). All template settings
are pasted into the new template except the group name: the new group is
given the name “Group#X” where X is the next greater number than that
used already for group names.

To copy a region of a template, highlight the region and then select Copy from
the Edit menu or press 3C (Macintosh) or CTRL-C (Windows). Only the high-
lighted wells will be copied.

To paste the region into another area of a template, highlight the region and
select Paste from the Edit menu or press 3V (Macintosh) or CTRL-V (Win-
dows).

Only the highlighted wells will have template information pasted into them.
Data is pasted using row priority: all wells in a row of highlighted wells have
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EH

information pasted into them before proceeding to the next row, from left to
right. If fewer wells are highlighted for pasting than were copied, the data
will be pasted until all paste-highlighted wells are filled. If more wells are
highlighted for pasting than were highlighted for copying, the extra wells are
left empty.

SpectraMax Gemini fluorescence readers only: If you try to paste template infor-

mation between Plate sections having different plate format settings, an error
will result. Plates must be of the same type to copy and paste template infor-
mation.

Exporting and Importing Templates

Templates can be exported or imported by opening the Plate section and
choosing the appropriate command on the Plate or CuvetteSet menu.

ZG1Cm Help A1 Help
Template... Template...
Reduction... Reduction...
Display... Display...
Graph... Graph...
Mask Mask

Copy Template
Paste Template

Copy Template
Paste Template

Export Template...

Import Template...

Export Template...

Import Template...

Section Name...
New Window

Section Name...
New Window

| cuvetteset [T NN

New Cuvette

| cuvetteset [T NNN

New Cuvette

Template... Template...
Reduction... Reduction...
Display... Display...
Graph... Graph...
Mask Mask

Copy Template
Paste Template

Copy Template
Paste Template

Export Template...

Import Template...

Export Template...

Import Template...

Section Name...
New Window

Section Name...
New Window

Figure 4.33: Export and Import Template Commands in the Plate and CuvetteSet

Menus

Template files can be prepared “outside of” SoftMax Pro and then imported
as needed when ready to run samples. How your particular templates should
appear depends on the type of samples you will run, whether or not you will

run them in replicate, etc. An example template, containing two wells with
blanks, one column of standards, and the rest of the wells containing

unknowns with replicates and serial dilutions, is shown below as it would
appear in SoftMax Pro followed by a portion of the exported version of the
same template as seen in a spreadsheet program.
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Experiment#1: Plate#1

Sample:
Dilution Factor

T

10 ug sl

1 2 3 4 =] =] 7 =] 9 10 11 12
BlanBiandard Unknowns
EL Stall @ Unidt | UnG1 & Uedt 0 Un09 | Un09  Und9 - UntT 0 Unl? @ UniT
B EL Stall @ UniZ | Un02 & Und2 5 Unt0 ] UndD D Unl0  Untd | Unl8 | Unig
C Stall @ UnOZ L Un0Z - Un3 5 Untt ] Untd D Unlt D UntS ) Unl9 | Unt9
o Stali @ Und | Un0d4 - Und - Unt2 ) Und2 0 Unl2 @ Un200 0 Un20 | Un20
E Stall © Un0S | UnDS © Un0S 0 Uni2 { UnilZ  Uni3 @ Un2i | UnZl | Un2i
F Stall @ Un0e | UnDé & Unde @ Unid | Untd @ Unld | UnZ2 @ Un2Z | UnZz
G Stall @ Uni¥ | Un0F & Unl7 © Uni5 | UnlS | Unl5 @ Un23 | Un23 | Un23
H Stall | UniE | Un08 @ UnlE © Unlé | Unls | Unle @ Un24 | Un24 | UnZd

Figure 4.34: Template Example Showing Two Blanks, One Column of Standards, and

the Rest Unknowns Run with Replicates and with Serial Dilution.

A

1 |Blank

2 |Standards
3 |Unknowns
4 |Unknowns
S |Unknowns
& |Unknowns
7 |Unknowns
g |Unknowns

2 |Unknowns
10 |Unknowns
11 |Unknowns
12

1% |Blank

14 |Standards
15 |Unknowns
16 |Unknowns
17 |Unknowns
18 |Unknowns
19 |Unknowns
20 |Unknowns
21 |Unknowns
22 |Unknowns
2% |Unknowns
24
25
26 |Standards
27 |Unknowns
28 |Unknowns
29 |Unknowns
30 |Unknowns
31 |Unknowns
22 |Unknowns
33 |Unknowns
34 |Unknowns
35 |Unknowns
IE

E

Ernpty

Standards
Unknowns[Dilotion]
Unknowns[Dilution]
Unknowns[Dilution]
Unknowns[Diltion]
Unknowns[Dilution]
Unknrowns[Dilotion]
Unknowns[Diltion]
Unknowns[Dilution]
Unknowns[Diltion]

Ernpty

Standards
Unknowns[Dilution]
Unknowns[Dilotion]
Unknowns[Dilution]
Unknowns[Dilution]
Unknowns[Diltion]
Unknowns[Dilution]
Unknrowns[Dilotion]
Unknowns[Diltion]
Unknowns[Dilution]

Standards

Unknowns[Diltion]
Unknowns[Dilution]
Unknowns[Dilotion]
Unknowns[Dilution]
Unknowns[Dilution]
Unknowns[Diltion]
Unknowns[Dilution]
Unknrowns[Dilotion]
Unknowns[Diltion]

EL
Stalt
UnC1
UnC1
UnC1
UnCs
Un02
UnQ2
Uni~
Unl7
Unt7
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Stali
Un02
UnQz
Un0z
Unin
Unid
Unin
Unig
Unis
Un1g

Stall
Un0=
Un0=
UnQ=
Unii

Unl1

Unii

Un12
Un12
Unis

R A U U U U U PRI U I o | R PR AR PR PO PO R O R e |

pa4ml
ug/ml
ug/ml
ug /il
ug/ml
ug/ml
ug /sl
ug/ml
ug /il
ug/ml

34ml
ug/ml
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ug/ml
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sl
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ug/ml
ug/ml
ug/ml
ug /il
ug/ml
ug/ml
ug /sl
ug/ml

Concentration
Crilution Facto
Drilution Facto
Crilution Facto
Drilution Facto
Crilution Facto
Crilution Facto
Drilution Facto
Crilution Facto
Drilution Facto

Concentration
Crilution Facto
Crilution Facto
Drilution Facto
Crilution Facto
Drilution Facto
Crilution Facto
Crilution Facto
Drilution Facto
Crilution Facto

Concentration
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Crilution Facto
Drilution Facto
Crilution Facto
Crilution Facto
Drilution Facto

G

1]

10

10

10

10

10
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1]
333333333
s
I II3IZIEE
I 33335555
s
333333333
I IIIISIIE
I II3IZIEE
I 33335555
u
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111111111
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111111111
111111111
111111111

Figure 4.35: Export of the Template Example Shown in the Previous Figure.
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Templates can be set up in many different ways. If replicates are used, as with
the example above, they can be set up horizontally from left to right (as this
example shows) or right to left, or vertically from top to bottom or bottom to
top. If you are generating template data by means of import from a bar code
reader or other source, noting the manner in which the data is imported will
be helpful in determining the best manner to set up the template.

Figure 4.35, above, shows the first part of the exported data from the template
shown in Figure 4.34. In this spreadsheet, the first column

Group Sample Abbr. Units Samp]e Conc. or
Name Type Name Descriptor Dilution
Fac\tor
" B [ YE [ D] %E [ ; [ G\ |
1 E:IanI! Empty E 0 *
2 |Standards  Standards Stali 1 g/l Concentration u}
2 |Unknowns Unknowns[Dilution]  UnO1 1 ugsml Dilution Factor 10
4 |Unknowns  Unknowns[Dilution] UnOd 1 ug/ml Dilution Factol 10
5 |Unknowns  Unknowns[Cilution] [Un0d 1 lug/ml Crilution Facto 10
& |Unknowns  Unknowns[Dilution] Und9 1 ug/ml Dilution Facto 10
T |Unknewns  Unknowns[Dilution]  Undo 1 uafrml Dilution Facton 10
2 |Unknowns  Unknowns[Dilution] Unoa 1 lug/ml Drilution Facto 10
2 |Unknowns  Unknowns[Dilution] Unl? 1 ug/ml Dilution Facton 10
10 |Unknowns  Unknowns[Dilution] Unl? 1 ug/rnl Dilution Factol 10
11 |Unknewns  Unknowns[Dilution] Unl7 1 uafrml Dilution Facton 10
12
13 |Elank Ernpty EL u}
14 |Standards Standards Stali 1| wasml Concentration u}
15 |Unknowns  Unknowns[Dilution] Undz 1 ug/ml Dilution Facto 3.Z33ZZ333

Figure 4.36: Column Data in the Exported Template Information.

Examining the exported information from your individual template files will
help you determine the best method for template creation outside of SoftMax
Pro in order for the data to be acquired in the correct manner.

Reading a Microplate or a Cuvette

When you read a microplate using any MDC Microplate System instrument
or when you read a cuvette using the SpectraMax Plus or Plus>®*, the informa-
tion sent by the instrument to SoftMax Pro is absorbance (optical density)
data.

Optical density is defined as:
log (Ip/1)

where:
I = the light intensity after it passes through the sample,
I = initial light intensity (generally light traveling through air).

When reading a microplate, there are two ways in which the MDC Microplate
System instrument can obtain an Ij value: with the air reference information
programmed into the NVRAM (non-volatile memory) of the instrument, or
through instrument autocalibration (a reading of an air reference prior to
reading samples). In early versions of SoftMax and SoftMax Pro, a selection
was available in the Instrument Settings dialog box to turn autocalibration on
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or off. In SoftMax Pro version 2.4 and above but prior to version 3.0, autocali-
bration could not be enabled or disabled by the user. Instead, the software
made the determination regarding whether or not to autocalibrate. Version
3.0 again made it possible to choose whether or not autocalibration will occur
(via a choice on the Instrument Settings dialog box). See page 4-18 for more
information.

When reading a cuvette, the SpectraMax Plus or Plus3%* uses the REF value

(typically a reading on the appropriate buffer) as Ij. If no reference reading is
taken, the instrument uses the air reference information programmed into the
NVRAM of the instrument.

Reading a Microplate

You can start a reading at any time after defining instrument settings. It is not
necessary to define groups and assign wells within the Template Editor first.
The values received from the MDC Microplate System instrument are raw
absorbance readings and are not affected by settings in the Template Editor.
Only instrument settings must be defined prior to reading a microplate.

To read a microplate, open the drawer of the MDC Microplate System instru-
ment (click the drawer button in the status bar, or choose Open Drawer from
the Control menu) and insert the prepared microplate. Then simply click the
button in the status bar or choose Read from the Command menu.

If you have created more than one Plate or CuvetteSet section, and no Plate or
CuvetteSet section is active, choosing the Read command will cause a dialog
box to appear asking you to choose which section to read (see Figure 4.37).
Select the correct section and then click to close the dialog box. If a Plate
or CuvetteSet section is active, choosing the Read command will read that
plate or cuvette set.

Select Section ="0"7= =———Select Section

iT_:T Sectiuns: -=ﬂ Sections: + Plate#1
| |
CuvetteSets#1

Canl:el] H oK ]l [Canl:el] " 0K ]I

Figure 4.37: Select Section Dialog Box
The screen on the right shows the choices available when two Plate sections and one
CuvetteSet section have been created in one experiment.

A similar dialog box will appear if you have chosen to pre-read the plate for
blanking. At the bottom of this dialog box, however, are two option (radio)
buttons, allowing you to proceed with the pre-read plate blank or to override
this and read the “normal” plate. After reading the blank plate, you must start
the read process again for the normal plate. The same dialog box will appear,
but the default option button choice will be “Normal.”
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Reading a Cuvette (SpectraMax Plus and Plus

Select Section

= @ Pre-read B2 ) Normal

Cancel I

Figure 4.38: Select Plate Dialog Box for Pre-Read Plate Blanking

If you select a Plate section that already contains data and choose to Read
again, an alert appears, asking you to confirm replacing data in the destina-

tion plate (see Figure 4.39). If you select[Replace], the reading will proceed
and the previous data will be replaced with new data.

f Replace data in “Plates1”?

Figure 4.39: Alert Regarding Replacing Data for Plate Section

384 Only)

With the SpectraMax Plus series instruments, two types of readings are possi-
ble using a cuvette: a reference and a sample reading.

Reference Reading

As in a spectrophotometer, taking a reference reading can be done either on
air or using a cuvette containing the buffer of your sample. The reading taken
using (using the button in the CuvetteSet section tool bar or the Refer-
ence command from the Control menu) will be used as I to calculate the
absorbance of the sample. If no reference reading is taken, the SpectraMax
Plus or Plus>®* will use the I, values stored in the NVRAM of the instrument.

A reference reading of the cuvette in the SpectraMax Plus or Plus>®* can be

made at any time by choosing Reference from the Control menu or from the
CuvetteSet section status bar. The Reference button is available when the
active section is a CuvetteSet section. It is not visible when the active section
is not a CuvetteSet section or if multiple sections are selected.

If no reference has been taken in a CuvetteSet section and you then read a ref-
erence, SoftMax Pro assumes that this reference will be used with all cuvettes
in the CuvetteSet section. Therefore, the time and date of the reading are dis-
played under each cuvette in the section (three cuvettes per row and one
cuvette per row displays only). The reference will also be applied to any new
cuvettes created in that section. The reference may be read before or after
reading samples.

You may have more than one reference per CuvetteSet section. If you have a
single cuvette to which you want to apply a different reference, highlight that
cuvette in the CuvetteSet section, place the second reference in the cuvette
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port, and click [ Ref . The time/date stamp of the reference for that cuvette
(and only that cuvette in the set) will change.

IN[OJ¥H Any new cuvettes created in the CuvetteSet section after reading a
second reference will use that new reference reading.

When a reference is read, the system assumes that it will be used with all
empty samples. Therefore, the date and time of the reference reading are dis-
played with each empty sample (including the destination sample) currently
in the CuvetteSet section. If you wish to use a different reference reading with
one or more cuvettes in a section, click (or shift-click) the cuvette(s) and then
click the button. A dialog will appear, asking if you wish to replace the
reference reading for the cuvette(s). Choosing will enable a new refer-
ence reading to be used for those cuvette(s).

The reference read is automatically applied to the normal read. The reference
value is not displayed in SoftMax Pro. If you wish to see the reference value,
you can choose one of the following procedures:

Procedure 1:

1)

2)

1)

2)
3)
4)

Create a cuvette in the CuvetteSet section and on air (empty cuvette
port).

Read a cuvette containing the blanking solution.

If you wish to have both reference and read values available, do the
following:

Create a cuvette in the CuvetteSet section and on air (empty cuvette
port).

Define a template blank in the CuvetteSet section.

Place buffer in the cuvette and [Read].

the remaining samples.

The optical density of the cuvette designated as the template blank will be
subtracted from the optical density of all the other cuvettes in the CuvetteSet
section.

Procedure 2:

1)

2)
3)
4)

Create a cuvette set with as many cuvettes as you wish (up to the maximum
of 96).

Reference and read the cuvette.
Create a template with the appropriate groups.
Create a column in each Group table with the formula lwellprereadiLm.

If you have a multiple-wavelength reading and wish to see the ref-
erence at each wavelength, create additional columns with the for-
mula lwellprereadLx where “x” is 2, 3, or 4, corresponding to the
wavelength for which you want to see a reference.

The optical density with the reference subtracted will be displayed in the Val-

ues column. The reference value for each sample will be displayed in the cus-

tom column you have created.
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Reading a Cuvette

You can highlight any cuvette in the CuvetteSet section and choose to read it.
If you select more than one cuvette, the software looks for the leftmost-
selected cuvette that does not contain sample read data. When one is found,
the reading begins with that cuvette.

If you select a cuvette that already contains data and choose to Read again, an
alert appears, asking you to confirm replacing data in the destination sample
(see left side, Figure 4.40). Similarly, if you choose Reference while a sample
that has already had a reference reading performed is selected, the alert
shown on the right side of Figure 4.40 appears. A similar alert is shown if you
choose either read function with more than one cuvette selected (asking if you
wish to replace the data or reference for all cuvettes).

Replace data in “A1”7? Replace reference in selected
cuvettes?

H Cancel ]| [ Replace] [ Cancel ] [ Replace]

Figure 4.40: Alert Regarding Replacing Data for CuvetteSet Section
Note: the alert box presented depends on the number of cuvettes in the CuvetteSet sec-
tion and whether or not one or more are selected at the time you choose to read again.

For Kinetic and Spectrum modes, the raw data plot is automatically displayed
as a graph in the cuvette. You can also enlarge the view of selected samples by
double-clicking, by using the Well Graph button on the CuvetteSet section
tool bar, or by choosing Graph... from the CuvetteSet menu.

The instrument settings table shown on the right of a CuvetteSet section is
similar to the one in a Plate section. Automix is not available for cuvettes.
Instrument settings must be the same for all cuvettes in a CuvetteSet section.

CuvetteSet sections have a limit of 96 cuvettes. Should this limit be reached,
the New Sample sub-menu of the CuvetteSet menu and the corresponding
tool bar button will become unavailable (dimmed) and it will be necessary to
create a new CuvetteSet section.

General Information about a Reading

After beginning a reading, the status bar will show the actions that are occur-
ring in the MDC Microplate System instrument, along with a box showing the
elapsed time for each action in minutes and seconds. The button will
change to[ Stop], allowing you to terminate a reading, if necessary. An exam-
ple of the appearance of the status bar at the start of a Kinetic reading of a
microplate using a SpectraMax instrument is shown below.

=) [z10 °C Plate®1 Reading[7  of 34  (D[o:00:04
Figure 4.41: Status Bar during a Kinetic Reading (SpectraMax)
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Calibration (SpectraMax Plus, Plus®® 190, 340PC, and VersaMax)

When the instrument is connected to a SpectraMax Plus, Plus®%*, 190, 340PC,
or VersaMax (or when one of those instruments is chosen in the Reader pref-
erences), a Calibration command is available in the Control menu. Choosing
this command opens the Calibration dialog box. Either a Plate section, a
CuvetteSet section, or both can be selected for calibration. The dialog box also
shows the date of the most recent calibration.

Calibration
[Jcalibrate Plate (Last Calibration 1./01/1900) SpectraMax
[]Calibrate Cuvette  (Last Calibration 5/12/1955) Plus | Plus3%*
Calibration
[ calibrate Plate (Lazt Calibration 1/01/1900) SpectraMax
— ‘ 190 and 340PC

Figure 4.42: Calibration Dialog Box (SpectraMax Plus or Plus®* and 190/340PC)

Instrument calibration performs an air reading at all available wavelengths
and stores those values in the non-volatile instrument memory (NVRAM).
For plate readings, these air calibration values are used whenever a Spectrum
reading is performed using the Speed Read option, thus reducing the time it
takes to complete a Spectrum reading. For cuvette readings, the air calibration
values are used whenever a reference reading has not been taken or when the
cuvette is read using the control panel of either the SpectraMax Plus or Spec-
traMax Plus>%4,

Molecular Devices recommends that you update the air reference
information that is stored in NVRAM periodically. This is particularly
important if you are using Speed Read, reading cuvettes without a
reference, or running Kinetics in microplates with read intervals that
are too short to allow autocalibration.

Column vs. Wavelength Priority During a Reading

Depending upon the type of instrument connected to the computer or chosen
in the Reader Preferences, a priority is given to reading by “column” or
“wavelength.” It is most important to understand this priority with multi-
wavelength readings.

In column priority, an instrument will read the entire microplate (or chosen
number of strips) at the first wavelength, and will then go back and read the
microplate at the second and subsequent wavelengths.
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In wavelength priority, the instrument will read all wavelengths for the first
column of wells in the microplate, and will then read all wavelengths for the
second column, etc.

The table below shows the priority settings by MDC Microplate System
instrument for the different read modes.

Table 4.3: Column vs. Wavelength Priority

Endpoint Kinetic Spectrum
SpectraMax Plus, User choice! | Wavelength | Column
VersaMax Plus,
SpectraMax Plus3%
SpectraMax 190, 190PC, Column Wavelength | Column
SpectraMax 340PC, 340PC384
SpectraMax 250, Column Column Column
SpectraMax 340
VersaMax, ThermoMax, Column Column
UVmax, Vmax
Emax Column

1 You can choose between wavelength and column (default) priority
readings in the Instrument Settings dialog box.

Data Display During a Reading

The values read by the MDC Microplate System instrument will appear in the
data display of the Plate section or CuvetteSet section as they are received
from the instrument (in real time). Depending upon the read mode (Endpoint,
Kinetic, or Spectrum), the number of wavelengths, the plate type, and the dis-
play options selected, the data display will show one or more numbers or
plots.

You can enlarge the display of one or more wells while the a Kinetic or Spec-
trum reading is in progress. Double-click a single well to enlarge its display to
a Well Graph or hold the Shift key while selecting more than one well, and
then choose Graph... from the Plate menu or click the graph button on the tool
bar to display the data from multiple wells in one enlarged Well Graph. The
data in the enlarged Well Graph will update to show new data points as they
are received from the MDC Microplate System instrument.

Other choices and settings within SoftMax Pro affect the way in which data is
displayed—the type of reduction, specific time settings, and so on. These set-
tings are discussed in Chapter 7, “Displaying and Analyzing Data Using
Absorbance Instruments.”
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Introduction

1)
2)
3)

4)
5)

6)
7)
8)

9)
10)
11)

Reading a microplate using SoftMax Pro is a three-part process:
¢ Prepare SoftMax Pro to collect data;

e Prepare the microplate(s) to be read; and

* Read the microplate(s)

Before reading a microplate, you must create the Plate section(s) and define
the instrument settings for the reading. Instrument Settings MUST be defined
prior to collecting data and may NOT be changed after data is collected. In
addition, it is recommended that you define a template and set the reduction
and display parameters prior to reading the microplate, since these parame-
ters determine how data is displayed and analyzed, but these last parameters
may be set up and/or modified after data collection.

A typical process for preparing, collecting, and analyzing data is as follows:
Start SoftMax Pro.
Create Plate section(s) as needed.

Define instrument settings (use buttons in the Plate section tool bar or the Control
menu).

Define the template, reduction parameters, and display parameters.

Prepare the microplate(s) to be read and place them in the instrument. If using a
FlexStation, also prepare any compounds to be used and load the pipette tips.

Initiate the reading.
Save the data file.

Modify the template, reduction parameters, or display parameters as you wish
(or, if you didn’t set them up in Step 4, do so now).

Save the data file.
Analyze the data using the Group section tables and Graph sections.

Save the data file when you are finished.

This chapter discusses how to define instrument settings, create a template,
and initiate a reading using fluorescence or luminescence instruments.
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Instrument Settings

INOI¥H Only the settings that pertain to the instrument that is connected to
the computer or the one chosen in the Preferences will be shown in
the Instrument Settings dialog box.

You must specify the instrument settings prior to actually reading a micro-
plate. These settings include:

* The read mode—Endpoint, Kinetic, Spectrum, Well Scan, or FLEX mode.

* Wavelength(s) used with Endpoint, Kinetic, and Well Scan modes or the
wavelength range for Spectrum mode.

e Timing for Kinetic and FLEX mode runs.
¢ Cutoff filters.
¢ PMT sensitivity and number of readings.

¢ Read type: fluorescence, luminescence, or time-resolved fluorescence for
most instruments; fluorescence only and the choice for bottom read with
the FlexStation instrument only.

¢ Assay plate type: number of wells.
* Automix.
* Wells to read.

e Autocalibration.

Settings for the reading are made in the Instrument Settings dialog box, which
can be accessed in three ways:

1) Choose Instrument Setup... from the Control menu;
2) Click the button in the tool bar of the active, expanded Plate section; or

3) Double-click anywhere in the settings box (located to the right of the well grid) in
the active, expanded Plate section.

You may create more than one Plate section in a single experiment,
and the instrument settings associated with each Plate section can be
different. Instrument Setup... can only be chosen while a Plate section
is active, and the settings you choose will affect only that section. A
new Plate section that is created in an experiment that contains an
active Plate section will contain the same instrument settings found
in the previously active section. The settings for the new section can
be modified as desired.
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Table 5.1 lists all possible instrument settings choices based on instrument type.
When you have defined the instrument settings, click the button to close
the Instrument Settings dialog box. After closing, a summary of the instrument
settings will appear in the box to the right of the data display in the Plate sec-
tion. The instrument will use these settings to read the plate.

Table 5.1: Features Available in the Instrument Settings Dialog Box for Fluorescence Instruments

Wavelength, Sensitivity, Readings, Well Compound Source/Transfer,
AutoCalgibrate, Assay i,’late Typ%, Eead Timing s PMT . Cutoffs Scan BI(;ttocrln I’ipetlepTips Layout, Compound
Wells to Read, AutoRead ype ensitivity Editor ea & Tip Column
SpectraMax Gemini Fluorescence Readers®
Endpoint: *
Fluorescence * * * *
Luminescence * * *
Time-Resolved * * *
Fluorescence®
Kinetic: *
Fluorescence * * o! *
Luminescence * * o! *
Time-Resolved . . o! .
Fluorescence
Spectrum: L 4
Fluorescence * ! *? *
Luminescence * o! *
Time-Resolved * ! o’
Fluorescence®
Well Scan: *
Fluorescence * * * * *
Luminescence * * * *
Time-Resolved *
_Fluorescence4
FlexStation
Endpoint: L 4
Fluorescence * * * * *
Luminescence * L 4 L 4 *
Time-Resolved * * * * *
Fluorescence
Kinetic: *
Fluorescence * * o! * * *
Luminescence * * ! * *
Time-Resolved . . ol . . .
Fluorescence
Spectrum: *
Fluorescence . o! *? .
Luminescence * ! * *
Time-Resolved * ! *? *
Fluorescence
Well Scan: *
Fluorescence * * *
Luminescence * * * * *
Time-Resolved * * *
Fluorescence
FLEX:
Fluorescence *° < * *° *° *

! No Automatic setting.

2 No Automatic setting; default is no cutoff filter.

3 Default is no cutoff filter.

4 The SpectraMax Gemini EM can perform bottom-reads but does not support
Time-Resolved Fluorescence mode.

5 Fluorescence is the only read mode available with the FlexStation (no
“Reader” choice available); no top read choice is available in FLEX mode.

INOf¥H Incubator control is an instrument setup parameter that is not found
in the Instrument Settings dialog box.
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Endpoint Mode

‘ Read Type

Wavelengths

Mumber of Wavelengths

% Flugrescence (RFUs)

Excitation:  Emission [¥ puto Cutoff

Lnt: fuas [w] [rze_|¥] 530w

€ Luminescence (RLUs)

 Time Resolved (RFUS)

| Sensitivity

¥ Instrument Settings

Rgalings  e——————

X

X Fast Mormal  Precise

/B | S| | —— -

Endpoint Kinetic Spectrum well Scan /' o
-~PWT Sensitivity

Options:

| Read Type

Fluorescence

Wavelengths

Ex Em Auto Cutoff On
485 538 530

Sensitivity

‘ Automix

-

' Fluorescence (RFLs)

) Utz
" Luminescence (RLUS) H

[™ Betore First Read SECS

Readings: & " Time Re:

PMT: Auto
Automix
Before: Off

AutoCalibrate | AutoCalibrate
on

Assay Plate Type

96 Well Stancdard —

1 W mutoCalbrate
Wells To Read i

Read entire pla}\
=

| Assay Plate Type

Wells To Read

Select an assay plate type:

96 well plates -

384 well plates
354 Wil Stanclarc
48 well plates
48 Well Costar
24 well plates
24 Well Costar
12 well plates
12 vell Costar
6 well plates LI

5 well Costar

AutoRead V

I Turn autoread on

Delay:[3  |secs

Figure 5.1: Instrument Settings Dialog Boxes for Endpoint Mode
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Kinetic Mode

Wavelengths

‘ Read Type

~Mumber of Wavelengths

@i Instrument Settins

Endpoint

Kinetic

" Time Resolved (RFUS)

& Florescence (RFUS)

' Luminescencs (RLUS)

IV auto Cutoff
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Options:

Fluorescence
Wavelengths
Ex Em Auto Cutoff On
485 538 530
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Readings: &
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Timing
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Reads: 14

| Read Type

Run Tim

/V Interval: ljl
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Miritmum Interval: - 0:36
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[” Befare First Readl
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Between; Off

AutoCalibrate
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= | Assay Plate Type
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Wells To Read
Read ertire plate
AutoRead

Oft \

[” Betwesn Reads

SR0E

SBCE

cocs |
‘ AutoCalibrate

D

¥ AutoCalibrate

Assay Plate Type

‘Wells To Read

o
B
C
D
E
F
]
H

Select an assay plate type:

384 well plates
354 Wiell Stancard
48 well plates
48 Well Costar
24 well plates
24 Well Costar
12 well plates
12Well Costar
6 well plates

=l

B el Costar

AutoRead ‘

Al
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Figure 5.2: Instrument Settings Dialog Boxes for Kinetic Mode
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Spectrum Mode

| Read Type

‘Wavelengths

% Fluorescence (RFUs)
€ Luminescence (RLUs)

" Time Resolved (RFLs)

1% Ex FixediEm Sweep  Em FixedEx Swweep
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ElG
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Endpaint

Kinetic

‘ Sensitivity
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@ |
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/
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Automix
Before: Off

AutoCalibrate.

| Automix
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@+ Fluorescence (RFUs)

>

" Luminescence (RLUs)

I” Betare First Read SBCE
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| AutoCalibrate
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Assay Plate Type
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Wells To Read

4>

[V AutcCaiibrate

Cancel

Read entire plate
AutoRead

off \

Assay Plate Type

Select an assay plate type:

96 well plates

384 well plates
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48 well plates
48 Well Costar
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24 Well Costar
12 well plates
12 Well Costar
6 well plates

T O M om o o m ok

=

AutoRead
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Delay: Dzecé
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Figure 5.3: Instrument Settings Dialog Boxes for Spectrum Mode

5-8

SoftMax Pro User’s Manual




Chapter 5: Reading Using Fluorescence or Luminescence Instruments

Well Scan Mode

Wavelengths

humber of Wavelengths

Excitation:  Etnission: ¥ auto Cutoft

0 )

Read Type

% Fluorescence (RFUs)

 Luminescence (RLUs)

1~ Time Resolved (RFUs)
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[
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*
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| Automix
Fluorescence
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Ex Em Auto Cutaff On SRR cehte i E [~ Before First Read secs
455 538 530
" Luminescence
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Readings: 6 Time Resolved (RFUs)
FRT: Auta AutocCalibrate
Automix
LT ol ¥ AutaCalisrate
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Well Scan Editor_
Pattern: Fil
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| Well Scan Editor
Assay Plate Type
96 'Well Stanclard Eancel |
___ [Welle To Read -Petterri - + Density--
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AutoRead
Off ‘ ﬂ
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Approximate Read Time: 7 minutes
Assay Plate Type
Wells To Read
Select an assay plate type:
96 well plates -
A =ta o
B 384 well plates
c 384 Wigll Stanckard
48 weell plates
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| cwencoster |
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Figure 5.4: Instrument Settings Dialog Boxes for Well Scan Mode
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Instrument Settings Options

Read Mode
Choices for the read mode are Endpoint, Kinetic, Spectrum, or Well Scan. To
select a read mode, click the appropriate section in the Instrument Settings
dialog box.

Endpoint
A single reading of the microplate can be taken at a single or multiple wave-
length(s). Values reported are relative fluorescence units (RFU) or relative
luminescence units (RLU). The default reduced value is !Lm1 (or !Lm2-/Lm4
if multiple wavelengths were chosen).

x|
@)| | —) | | | - Read Mode

Endpoint Einetic Spectrum Well Secan B
uttons

Options:

Read Type ! | Read Type
Fluorescence

Wauvelengths

Ex Em Auto Cutoff On

485 538 530
Sensitivity

Readings: B

PRT: Auto
Automix

Before: Off
AutoCalibrate

on

* Fluorescence (RFLs)
' Luminescence (RLUS)

" Time Resolved (RFLs)

Assay Plate Type
96 el Standard
Wells To Read

Read entire plate ﬂ Cancel |

Figure 5.5: Instrument Settings for an Endpoint Reading
You can choose up to four wavelengths.
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Kinetic

Number of —__| Fluorassence

Readings
Calculated from
the Run Time
and Interval

Data is collected over time with multiple readings taken at regular intervals.
The default reduced values calculated for Kinetic data are Vmax per Sec
(RFU/Sec or RLU/Sec), Time to Vmax (seconds), Onset Time (seconds), Time
at Minimum, Time at Maximum, Time at 1/2 Maximum, Slope, and Area
Under Curve.

Instrument Settings

ol & (9]

Endpoint Kinetic Spectrum

Options :

| Timing

Read Type -

ngths

Ex  Em Attt n Fun Tirme : 5 00
405 450 435 H

Sensitivity Interval: l:l
Readings: & ) 24

PMT : Medium Number of Reads :

Tirme: 5:00
Interwval: 0:09
Reads: 34
Minirnum Interval: 0:2&

Autonniz

Before : Off
Between: Off

AutoCalibrate
On & Kinetic interwal too short

Plate Type ~|

Figure 5.6: Instrument Settings for a Kinetic Reading.

Timing—When Kinetic mode is chosen, the Timing area becomes active,
allowing you to enter the total Kinetic run time and the time interval between
readings. A default value will be shown for the run time; to change this value,
click in the box. Up and down arrows will appear, enabling you to increase or
decrease the value shown. Highlight the hours, minutes, or seconds shown
and then click the up or down arrow until the desired value is reached. Alter-
natively, you can type over an existing value using the keyboard.

After choosing a total run time and an interval between readings, the total
number of readings that will result is shown below the run time. If you set the
interval time to be shorter than the instrument’s minimum read interval, the
program will alert you with a warning message. An interval that is too short
will cause a warning message to appear telling you that no calibration can
occur between reads.

The minimum read interval is determined by the instrument that is connected
to the computer or, if no instrument is connected, by which instrument has
been chosen in the Reader section of the Preferences dialog box and the par-
ticular settings chosen for that instrument. The minimum interval depends on
the number of wavelengths, the Automix status, the wells to read, and the
distance the monochromator and filter wheel of the instrument must move.

If you are writing a protocol that will be used with an instrument
other than the one connected to the computer or chosen in the Reader
preferences, you can disregard the alert and save the setup. However,
if you attempt a reading using a protocol which has settings that are
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not correct for the particular instrument you are using, an error mes-
sage will instruct you to change the setting that is out of range before
you can initiate a reading.

To achieve the shortest possible interval for Kinetic readings using
the SpectraMax Gemini fluorescence readers or FlexStation instru-
ments, choose wavelengths in ascending order.

Spectrum

Measures relative fluorescence or luminescence units across a Spectrum of
wavelengths. The default reduced value reported for each well is the wave-

length of maximum fluorescence or luminescence, depending on the read
type chosen.

@' Instrument Settings x|

ol al @ &

Endpoint Einetic Spectrum el Scan

Options:

Read Type ! | Read Type
Fluorescence

‘Wavelengths -
Ex; 350 Fluorescence (RFL=)
Em Start: 350 _

Em Stop: 750  Luminescence (RLUS)

Em Step: 10
Cutaff: Mone " Time Resolved (RFUs)

Sensitivity
Readings: &
FMT: Medium

Automix
Before: Off

AutoCalibrate

on

Assay Plate Type

96 el Standard j Cancel |

Figure 5.7: Instrument Settings for a Spectrum Reading

All Spectrum readings are made using the scanning monochromator of the
SpectraMax Gemini fluorescence readers or FlexStation instruments.

5-12 SoftMax Pro User’s Manual



@ Chapter 5: Reading Using Fluorescence or Luminescence Instruments

Well Scan

One or more readings of a single well of a microplate can be taken at a single
or multiple wavelength(s). Values reported are relative fluorescence units
(RFU) or relative luminescence units (RLU). The default reduced value is
'Lm1 (or 'Lm2-!Lm4 if multiple wavelengths were chosen).

x
Q! & 2| [@ ——| Read Mode

Endpoint Einetic Spectrum Well Scan B
uttons

Options:

kot s = [romome — =
Fluorescence

Wavelengths
Ex Em Auto Cuofi on ' Fluorescence (RFUS)
465 533 530
Sensitivity
Readings: 6 " Time Resolved (RFUS)
PHT: Auto
Automix
Before; Off
AutoCalibrate
an

i

" Luminescence (RLUS)

Well Scan Editor

Patterr: Fil
Density: 3

Assay Plate Type

OF el Standard ﬂ Cancel |

Figure 5.8: Instrument Settings for a Well Scan Reading
You can choose up to four wavelengths.

Read Type

Choices for the read type are fluorescence, luminescence, or time-resolved flu-
orescence. Also included in this group of settings is bottom read. To select a

read type, click the appropriate section in the Instrument Settings dialog box.
All read modes are available for all read types.

Two types of scans are possible when either fluorescence or time-resolved flu-
orescence read type is chosen: you can select a fixed wavelength for excitation
and scan emission or vice versa. More about this can be found in the follow-
ing section, “Wavelengths.”

Fluorescence

The light emitted by certain substances resulting from the absorption of inci-
dent radiation. To measure fluorescence accurately, it is necessary to reduce
light scatter. The governing equation for fluorescence is:

Fluorescence = extinction coefficient * concentration * quantum yield * excita-
tion intensity * pathlength * emission collection efficiency

Luminescence

The emission of light by processes that derive energy from essentially non-
thermal changes, the motion of subatomic particles, or the excitation of an
atomic system by radiation.

Time-Resolved Fluorescence

Most fluorescence substances are not suitable for this type of reading. How-
ever, the fluorescence emitted by lanthanide dyes is delayed long enough to
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measure fluorescence after the lamp is turned off. Time-resolved fluorescence
is used to reduce the amount of background noise which interferes with fluo-
rescence. The excitation lamp flashes and, after it is off, the delayed emission
is collected for a set period of time before the lamp is flashed again.

Bottom Read (FlexStation Instruments Only)

When a FlexStation instrument is connected to the computer or chosen in the
Preferences, below the Read Type choices is a checkbox next to “Bottom
Read.” When selected, Bottom Read allows the FlexStation instrument to read
through the bottom of clear-bottom microplates. By default, this setting is
enabled for Well Scan and FLEX modes and off for the others. This setting is
dimmed if a plate type having an opaque bottom is chosen.

Wavelengths

For Endpoint, Kinetic, or Well Scan Readings

Choose the number of different wavelengths to be read. At least one wave-
length must always be specified. Selecting more than one wavelength will
cause a corresponding number of wavelength setting boxes to appear (maxi-
mum four wavelengths).

wavelengths

~Mumnber of wavelengths
Exitation: Emission: B.ﬁ.utol:uttoff

tmi: 405 [l*] [450 ][] [45 w

tmz: [405_[[*] [450 |=] 435w

Figure 5.9: Wavelength Settings

The wavelengths specified previously (or the defaults) will be shown in the
boxes. You can choose a wavelength from the choices in the pull-down menu
or simply type any wavelength (within the available range of the scanning
monochromator in the instrument) over an existing setting. The pull-down
menu will show common monochromator settings.
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For Spectrum Readings

When Spectrum is selected, the Wavelengths section of the dialog box
changes to request a wavelength scanning range and a wavelength increment
(Step) between the start and stop settings (see Figure 5.10).

‘ Warelengths

&) Ex Fixed/Em Sweep () Em Fixed /Ex Sweep

Excitation: Ernission: Cutoff

mE ] [F
Stop: | 750
Step:

Figure 5.10: Wavelength Selection for a Spectrum Reading
The minimum selectable increment is 1 nm.

For fluorescence and time-resolved fluorescence readings, you must also
choose whether to read excitation at a fixed wavelength and scan emission
wavelengths, or vice versa within the range of the instrument (250-850 nm).
A procedure to optimize excitation and emission wavelengths for a given
assay is outlined in the instrument manuals for the SpectraMax Gemini fluo-
rescence readers and FlexStation instruments. Please see those manuals for
more information.

When luminescence is chosen, you must also select a start and end wave-
length and a step (minimum step increment is 1 nm).

Cutoffs

The choices in this portion of the Wavelengths setting depend upon the selec-
tions for read mode (Endpoint, Kinetic, Spectrum, or Well Scan) and read type
(fluorescence, luminescence, or time-resolved fluorescence). The term “cut-
off” refers to filters used to condition the light entering or exiting the mono-
chromators in order to reduce stray light and minimize background
interference.

Wavelengths

+Murnber of %avelengths

Excitation: Emizzion: B duto Cuttoff

éLmI: 405 _|[»] [450_|>] 435w
‘umz: [a05 |] [450_|[>] 435w

Figure 5.11: Cutoff Settings Window
The choices you see depend upon the setting for the read mode.

No emission cutoff filter is used when luminescence is selected. With other read
types, choices are to enable or disable “Auto Cutoff” with specific filter settings
available if it is disabled (manual cutoff selection). When Auto Cutoff is enabled,
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the instrument sets the cutoffs based upon the wavelength(s) chosen for reading;
when Spectrum is selected as the read mode, however, a manual setting for the
emission monochromator is required, with the default being no cutoff filter.

Determining a manual setting for a cutoff filter is done based upon the known
value of the “Stokes shift”: the difference between the wavelengths of the
excitation and emission maxima. If the Stokes shift is small, it may be advis-
able to choose an excitation wavelength that is as far as possible from the
emission maximum while still being capable of exciting the fluorophore.
Doing this causes less of the excited light to overlap the emission Spectrum,
allowing better selection and quantitation of the emitted light. See the instru-
ment manual for the SpectraMax Gemini fluorescence reader or FlexStation
instrument for more information regarding cutoff filter settings.

Sensitivity

Readings
This setting determines the number of readings that will be performed on
each well of the microplate (readings are averaged and the average reading is

displayed).
;Readings y poReadings
Fast Morrmal Precize Fast Morral Frecise

I [ | . -

Figure 5.12: Number of Readings Setting
The left shows the default setting for fluorescence; the right shows changing this set-
ting for more precision with a greater number of readings per well.

The default number of readings per well varies with the read type: for fluores-
cence, the default is 6; for luminescence, the default is 30; for time-resolved flu-
orescence, the default is 20. The number of readings is variable from 1 to 30.

With the luminescence read mode, the integration time is directly
proportional to the number of readings per well determined by this
setting. Each reading per well is equal to 3.2 milliseconds of integra-
tion time.

PMT Sensitivity

The PMT (photomultiplier tube) is a vacuum tube that detects light, espe-
cially from dim sources, through the use of photoemission and successive
instances of secondary emission to produce enough electrons to generate a
useful current.
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..... PMT Sengltl-‘rlty ...................................... ..... pM*;ru‘tq':r:laitfi::ih.l """"""""""""""""""""
: ! |+ High

i | Automnatic e Mlegdium

el Lo

Figure 5.13: PMT Sensitivity Setting (SpectraMax Gemini fluorescence readers)
Clicking in the box causes a menu of choices to appear. Automatic is present only when
Endpoint mode is chosen. Otherwise, settings are manual and limited to High, Medi-
um, or Low.

The voltage of the photomultiplier tube may be set to low (for samples having
a higher concentration), medium, or high (samples having lower concentra-
tion) in all read modes. In Endpoint mode (and also Spectrum mode when
using the SpectraMax Gemini XS or EM), an additional setting, automatic, is
available. This setting allows the instrument to adjust the PMT voltage auto-
matically for varying concentrations of sample in the plate.

Automix

The Automix function is a patented feature that allows you to set automated
shaking of the microplate. The options available for Automix depend on the
read mode chosen and the type of instrument connected or chosen in the
Preferences.

Automix Automix

- et
| [ 8efore First Read e i [ Before First Read seos
i [ Between Reads ses

Figure 5.14: Automix Settings Box

Before First Read

This setting can be used with any read mode. Click the checkbox next to
“Before First Read” to shake the microplate before the first reading. Whether
you read at a single wavelength or at multiple wavelengths, enabling Auto-
mix for “Before First Read” will shake the plate for the set amount of time
before the first wavelength reading only. You can accept the default value shown
for the amount of time to shake the plate or enter a different value (up to 999
seconds) in the box to the right.

Between Reads

This option is applicable only to Kinetic readings and will be displayed only
when Kinetic mode is selected. To enable automatic mixing of the microplate
between readings during a Kinetic assay, click the checkbox next to this set-
ting. For readings at a single wavelength, “Between Reads” will shake the
plate for the set amount of time prior to each reading at that wavelength. For
readings at multiple wavelengths, enabling “Between Reads” will shake the
plate for the set amount of time before each reading at the first wavelength
only. You can accept the default value shown for the amount of time to shake
the plate or enter a different value (up to 999 seconds) in the box to the right.
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AutoCalibrate

This checkbox allows you to disable or enable automatic calibration. The
default setting is checked (enabled). Turning AutoCalibrate off allows the
instrument to complete readings more quickly or to begin the first reading of
a Kinetic plate faster. However, you should allow the instrument to perform
autocalibration of at least one plate prior to disabling this function: calibration
settings for the last plate which included an autocalibration are maintained in
the instrument memory (NVRAM) until another autocalibration is per-
formed.

Assay Plate Type

This setting determines the display of wells in the microplate—it should be

set to match the type and number of wells in the actual microplate that will be
read.

| Assay Plate Type

Select an azsay plate type:

96 well plates -
96 nodard

384 well plates
354 el Standard

48 well plates
45 Wiell Costar

24 well plates
24 wWell Costar

12 well plates
12 Wil Costar

6 well plates j

Figure 5.15: Plate Type Setting

Clicking in the box allows you to choose the number of wells and type of microplate
you will be reading.

Changing the Plate Type within a Plate section causes well assign-
ments stored in the previous template to be discarded. The groups
created previously remain, however, so you can select new wells and
simply apply existing groups to these wells.

Defining New Plate Types

The Plate Type list includes entries for microplates with standard dimensions
and additional entries for plates that work best with custom settings. For both
96- and 384-well plates, the Standard plate should be used unless a custom
setting is shown for the microplate you are using.

Wells to Read

You may choose to read the entire plate or only certain wells in the micro-
plate. Partial-plate reading is available for all read modes, and the time
required for some readings may be significantly reduced using this setting
since the instrument does not have to read the entire plate.

To configure the settings for a partial-plate read, choose the Wells to Read set-
ting.
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Figure 5.16: Wells to Read Dialog Box with Wells A3-G7 Selected

Highlight the wells to be read. Wells must be contiguous but can be located any-
where in the microplate. If you enable a partial-plate reading, only the wells
to be read will be visible in the data display, indicating that no data will be
collected for the other wells (all wells will be visible in the Template Editor,
however).

AutoRead

Template Editor

This feature enables the automatic reading of subsequent Plate sections in the
order in which they appear within an experiment. You can set intervals (delay
time) between the plate readings, if desired.

The Template Editor is used to describe the location of samples in the wells of
the microplate, providing the link between the raw data and the analysis
groups.

When you first open the Template Editor for a new Plate section, the grid or
display is empty. The number of wells shown depends upon the type of plate
selected in the Instrument Settings. After selecting wells, you can assign
groups, and indicate the type of samples the wells will contain.

Depending upon the default protocol you are using, certain group names
(and associated sample descriptions) may have been created. You can use
these predefined groups and/or create new groups to suit your needs. When
creating new groups, you may enter any name you wish. Once entered, this
name will be available for use in that experiment thereafter. New groups can
be created independently from selecting or assigning any wells in the Tem-
plate Editor.

Each well designated as being part of a group has associated with it a group
name, a sample name (or replicate ID), a sample descriptor (optional), and a
default column format (group type, such as Standards, for example). When a
group is applied to selected wells, the group name is displayed in bold type
over the wells and the well bear the same color.
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Figure 5.17: Template Editor Dialog Box

Groups are always visible, both in the Template and in the data display of the
Plate section. Even though they are grouped, single wells are still selectable in
either the Template Editor or the data display.

Samples and groups may exist across multiple Plate sections as well as within
a single Plate section.

Each template is built upon a hierarchy as follows: the template is composed
of samples and groups. A set of one or more replicate wells makes up a sam-
ple. A set of related samples forms a group. For example, you may have a
group named Standards that consists of seven samples named STD01, STD02
... STD07. Group names may be up to 32 characters long, while sample names
may be 300+ characters long. Samples may be assigned one at a time using

the button or several at the same time using the button.

If you create a group in the Template Editor but do not assign any wells to the
group, a section for that group will still be created automatically when you
close the template. You can remove the group (both its section in the window
and its group name in the template) by making that Group section active and
choosing Delete Groupname (where “Groupname” is the name assigned to
that group in the template) from the Edit menu. Using the Macintosh, you can
also delete the selected Group by pressing 3 -; within Windows, you can
press CTRL+-. Note that deleting the wells assigned to a group from the tem-
plate does not delete the corresponding Group name from the drop-down list. The
only way to remove a group name from this list in the Template Editor is to
delete the corresponding Group section from the experiment.
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Selecting Wells in the Template Editor

In the Template Editor for a Plate section, you can select one or more wells by
clicking or dragging on the grid. Multiple (contiguous) wells can be selected
by dragging across them. Non-contiguous selections can be made by holding
down the Shift key and clicking individual wells. Clicking a row label will
select the entire row; clicking a column label will select the entire column.
Contiguous columns or rows (1-12 or A-H, for a 96-well plate, for example)
can also be selected by dragging. Non-contiguous columns or rows can be
selected by holding the 3 (command) key on the Macintosh or the CTRL key in
Windows and clicking in labels.

¢ Double-clicking anywhere within a group will select the entire group.
e To deselect all wells quickly, click in the empty border around the Template.

* When you leave the Template Editor (by clicking the button), the
Plate section will show the boundaries of the groups created in the tem-
plate. Group labels and sample descriptors will not be visible—you can see
them by holding down the Ctrl+Shift keys. When you release the key(s), the
original view of the Plate section will return.

The Template Editor Tool Bar

The tool bar will appear differently depending upon what type of group is
selected in the Group drop-down list. The following illustration shows how
the tool bar will appear under various circumstances.

- saple:fe ]

When (Plate or Template) Blank is selected.

oo (Do ) (L] Sl =]
Clear |

A group is selected that does not contain sample
descriptor information (such as Unknowns column type).

sroup: [ Stadards % Edit... ‘ Sample : [5ta01 [=]
Clear || Concentration (O pgdml

A group is selected for which a concentration has been
defined (such as Standards column type).

Edit... S la:[Uni01
roup: [ | swwpefnot ][]
Clear | Dilution Factar |0

A group is selected for which a dilution factor is defined
(such as UnknownsDilution column type).

Figure 5.18: The Appearance of the Template Editor Tool Bar under Different
Circumstances
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The tool bar is divided into three areas: the Group area, the Sample area, and
the Assign area.

The Group Area

The Group area contains the Group drop-down list which allows you to
assign wells to existing groups, create new groups, or modify (using the

button) existing groups. In addition, it contains the button

which allows you to clear well assignments in the template.
Group Drop-Down List

This drop-down list consists of two areas, divided by a horizontal gray line.
The two items below the gray line (Blank and New) are always available.
Items above the gray line are custom groups that may be created as you wish.

The Group drop-down list will appear differently depending upon the cus-
tom groups that have been created (by default or by the user). The figure
below shows two different instances of the appearance of the Group list.

YD

Fatients —
Standards

T - Unknowns

+ Elank Elank B
Mew ... Mew ...
l 1 1

No custom Example of custom
groups created groups created by
a user

Figure 5.19: The Group Drop-Down List

Depending on the default template used when opening
SoftMax Pro, initially no groups may appear above the gray line. As
you create new groups, they will be positioned above the line.
¢ Blank—Creates a plate blank in the Plate section. Note: the name “blank” is
reserved for use by the SoftMax Pro program and should not be used when
creating custom groups.

* New—Creates a new group. The Group Settings dialog box will appear (see
Figure 5.20) showing default settings. This dialog box allows you to define
the name for a group of related samples, what type of descriptor will be
associated with these samples, and the initial column format for the Group
section. Whenever a new group is created (whether or not wells are selected
in the template), a Group section (table) will also be created. To delete a
group, you must delete the Group section. Simply clearing a group from the
Template Editor will remove the assignment of wells to that group name, but
the name will still show in the group pull-down menu and the Group sec-
tion will still exist.
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Group Settings

Name: |Group#1 |

D ‘Sarple Dezcriptor
it [emizrmt ][]

rCalurn Forrnat

| Baszic Tl

Cancel I

Figure 5.20: Group Settings Dialog Box Using Default Settings

Name: Use either the default name, “Group#X,” where “X” is an integer that
is initially set to “1” and increments (i.e., “1,” “2,” “3,” etc.) as other groups
are created, or enter a custom name (up to 32 characters in length).

In the Sample Descriptor area of the Group Settings dialog box, you can
enable the application of the sample descriptor, if appropriate by clicking the
checkbox. You may also choose the units used for the sample descriptor by
selecting an option from the Units drop-down list or by typing the units you
wish to use into the list box.

The Sample Descriptor is automatically enabled when either the Standards or
Unknowns(Dilution) column format (see below) is selected. The descriptor
defaults to Concentration with the Standards column format and to Dilution
with the Unknowns(Dilution) column format. The Sample Descriptor may
also be used for time or fraction number information.

No sample descriptor is assigned automatically for the Basic or
Unknowns column format. You may assign a sample descriptor to
these column formats manually but, if you choose to do this, the
information will not appear automatically in the Group section. To
see it, you will need to create a new column containing the formula
ISampledescriptor. For more information about creating columns, see
“Adding Columns” on page 8-42.

Column Format defines the default column types that will be created for a
new group or shows the original column format setting that was used to cre-
ate the group you are editing.

Four selections are offered: Basic, Standard, Unknowns, and Unknowns
(Dilution). Different types of columns will be created for a new group, or
changed in an existing group, depending on which of these column format
settings you select. Table 5.2 shows the default columns created with each
selection type.
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Table 5.2: Columns Created and Their Formulas

IN[OJH If you are creating a new group for unknowns that have a dilution
factor, use the Unknowns(dilution) column format as a base rather
than the Unknowns group included in the default protocol.

Basic Standard Unknown Unknown(Dilution)
Name Sample Sample Sample Sample
Formula | !SampleNames | !SampleNames !SampleNames !SampleNames
Name Wells Wells Wells Wells
Formula IWellIDs IWellIDs IWellIDs !WellIDs
Name Sample# Concentration Values Values
Formula Index !Concentration® IWellValues !WellValues
Name Values Values R (Outside Standard R (Outside Standard
Range) Range)
Formula IWellValues IWellValues If(Values)>="MinStd@ If(Values)>="MinStd@
Standards’ and Standards’ and Values<=
Values<="Max- ‘MaxStd@Standards’,
Std@Standards’, “r AR
wn a7
Name Mean Value MeanValue Result Result
Formula | Average(Values) | Average(Values) InterpX(STD@Stan- InterpX(STD@Standard-
dardCurve,Values) Curve,Values)
Name Std.Dev. MeanResult MeanResult
Formula Stdev(Values) Average(Result) Average(Result)
Name CV% Std.Dev. Std.Dev.
Formula Cv(Values) Stdev(Result) Stdev(Result)
Name CV% CV%
Formula Cv(Result) Cv(Result)
Name Dilution
Formula IFactor®
Name Adj.Result
Formula MeanResult*!Factor
* IConcentration and !Factor are from SoftMax Pro version 1.x. !Concentra-
tion, !Factor, and !SampleDescriptor return identical information.
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The Button

When you click the button, the Group Settings dialog box will appear,
reflecting the settings for the active group (currently visible in the group drop-
down list). If you wish to edit a group that is not currently active, first choose
the group from the drop-down list and then click the button. The fig-
ure below shows the Group Settings dialog box for the active group called
“Patient#1.”

Group Settings

I f
Name: |Patient#l f/l/ Name of Group

t-Sample Descriptor

I'[€] Sammple Descriptor
- [Dilution Factor Units: ] Units for Sample Descriptor

{'Colurnn Format

: . Column Format
i |_original: Unknowns VI‘/ Setting

Choices are:

Chroicesare:

i | Bazic
i | Standards

Unknowns
Unknowns[Dilution]

Figure 5.21: Group Settings Dialog Box for the Group Named “Patient#1”

The name, sample descriptors, and column format can be changed for the
group that you are editing.

When you edit a group, you will notice that the information shown for the
Column Format in the Group Settings dialog box changes to show the name
of the original group used to define the group columns (see Figure 5.22).

Group Settings

Mame: |Standards |

"(<] Sample Descriptor

|I3u:-ncentrat1'-:-n | Units:lmg.-"m] "1'

g"Eu:-]urnn Farrnat

_ - When you are editing Group
_Original: Standards ¥ | Settings (rather than creating

anew group), the word
“original” precedes the

Column Format.

Figure 5.22: Groups Settings Dialog Box Showing Original Column Format
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AN Changing the column format setting will cause the columns
in the group to revert to their original defaults as shown in Table 5.2 on
page 5-24.1f you have added columns or changed column information
within the existing section for the group you are editing, these changes
will be removed.

The Button

Allows you to deselect, or clear, wells in the map of the microplate. Highlight
the wells you wish to clear and then click the button.

The Sample Area

The Sample area contains the Sample drop-down list and sample descriptor
values (active if defined in the Group Settings dialog box or if assigned auto-
matically by SoftMax Pro).

Sample {Sta01 < iT Sample Name or ID

~@—}rrgiFr———— Sample Descriptor
Figure 5.23: Modifying Sample Names and Descriptor Values in the Template Editor

—_

Concentration

A\ XIS When selecting wells to change sample names or descrip-
tors, be sure all wells are replicates of the same sample and group or
that you want them to become replicates of the same sample and
group. SoftMax Pro does not prohibit selecting individual wells from
different samples and / or groups, for example, and changing their
descriptions—and they will change to become the same.

Sample Drop-Down List

The sample drop-down list consists of two areas divided by a horizontal gray
line. Before other sample names have been defined, a single, pre-defined
name (“BL”) appears below the gray line (the sample name “BL” is the name
reserved by SoftMax Pro for group-associated blanks). The item above the
gray line is the sample ready to be or currently being assigned. After being
assigned, it will be shown below “BL” below the gray line.

B |m]

Concentration |0 g £l EL B

Figure 5.24: The Sample Drop-Down List
When this list first appears, the only selection shown below the dividing line is “BL";
the active sample name that is ready to be assigned appears above the line.

When samples are assigned to a group, the default name is the first 3 letters of
the group name followed by a number. For a group called “Standard,” for
example, the default sample names would be Sta01, Sta02, Sta03, and so on.
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Sample names can be 300+ characters long; however, only the first five or six
characters will be displayed in the template and in the Plate section.

You can type a sample name directly into the box next to the arrow
for the drop-down list by highlighting and typing over the existing
sample name. If one or more wells were highlighted, typing a differ-
ent name will replace the sample name shown in the template with
the name you have typed and, if the name is new, will add this name
to those that can be chosen in the drop-down list.

When wells have been selected in the template and sample names have been
defined, the sample menu will look like the one below. The checkmark indi-
cates the sample that is currently being named.

oo BRI ooz B

Concentration (0 rrg £l

Staln -
EL

Figure 5.25: Sample Drop-Down List— Sample Names Defined and Wells Selected

Sample Descriptor Field

The field associated with the sample descriptor only appears in the Template
Editor tool bar if the group column type that has been selected requires this
type of information. Generally the information entered in this field is a dilu-
tion or concentration. Position the cursor in this field and enter a number. The
label and units assigned to the sample descriptor in the Group Settings dialog
box are shown on either side of the field.

Assign Area

The Assign area contains the [ Series| and [ Assign | buttons.

|Series | |« Assign|

Figure 5.26: Assign Area of the Template Editor Tool Bar
Assign Button and Function

Click this button to apply a sample name to one or more wells that have been
selected in the template. You may also perform this operation by using the
Enter key on your keyboard.

Series Button and Function

This button is used to define several samples as a series, allowing you to easily
enter incremental sample descriptors (for example, dilutions or concentra-
tions) and sample names to the template as long as the increment can be
expressed as a mathematical operation.

Replicate Samples and Samples in a Series

You can assign the same group or sample definition (same sample name and
description within a group) to multiple wells to create replicates. For example,
you might want to read standards in replicate to ensure that anomalies can be
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excluded prior to generating a standard curve. Replicates can be created
using the button or with the series function.

Creating a series is faster than assigning replicates individually. The series
option can be used as long as the replicate values conform to a pattern that
can be described by a mathematical operator (multiply by 2 or add 5, for
example).

A series is defined in one direction (starting from left, right, top, or bottom)
and therefore samples must be arranged sequentially in either ascending or
descending order.

To create a series, do the following:

1) In the Template Editor, highlight the wells to be part of the series. The
wells must be in the shape of a rectangle.

Experimen

Edit... 5. | St 01
Group : L Standards w |I ample - 12 Serles Hss1gn
Clear | Concentration

1 2 3 4 5 & T
Blank TR Samples \ 3
& EL EL (TR [ TRO1 | TRO1 [ TRO1 [ TROZ| TROZ | TRO2Z Serles
Group Name Standards Button
PuH—DOWI‘l Bl Stad1  Stall | TRO1 | TRO1 | TRO1 | TRO1 [ TROZ | TROZ | TROZ
Menu C| sta0z | Stadz TRO1 | TRO1 TRO1|{TRO1 | TROZ| TROZ TROZ S
Sample
| 2ta0Z | Sta02  TROA [ TRO1 [ TRO1 | TRO1 | TROZ| TROZ | TRO2 Name
E| 5ta0d4 | Sta04 TRO1 TRO1 | TRO1 | TRO1 | TROZ| TROZ | TROZ BOX and
Selected Wells = Units
Stals | StaldS TR O1  TRO1 [ TRO1 [ TREO1 | TR OZ2 | TROZ | TROZ

G| Sta0& Stads | TRO1 | TRO1 | TRO1 | TRO1 [ TROZ| TROZ | TRO2

H| 5ta07 Sta07 TRO1 TRO1 TREO1 TRO1 TROZ TROZ TROZ

[Cancel][ 0K ]

Figure 5.27: Template with Wells Selected for a Series
2) Click the button to open the Series dialog box.

Seripgs =—————
Start From: First Sample:
E @ Top E Sample Descripar -
g ) Bottom |Concentration | Units:||.lg.-"m'| “:I
8 O Lett Starting value: (0.3
%2 O Right Postepny: [/ w] |2
Repleaes: (Cancer) [Tk )

Figure 5.28: Series Dialog Box

3) Specify the name of the first sample in the series in the box (or accept the
default provided by SoftMax Pro). Subsequent replicates use this name
as a base and either increment the number within the name or append a
number to it. In the example above, the sample name provided by Soft-
Max Pro describes the first sample (“01”) in a group named “Standard,”
here shortened to “Sta.”
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4)

5)

6)

The information shown in the box labeled Sample Descriptor is derived
from the information entered in the Group Settings dialog box. If the in-
formation for sample descriptor or units is not correct, you may change
ithere. If you did not already do so, specify the starting value for the first
sample in the series. Values for subsequent samples are calculated from
this starting value.

*

Choose the operator for the series (+, -, *, or /) from the Step by: drop-
down list. Enter the starting value for the series in the Starting value:
box. The increment is entered in the box to the right of the Step by: box
and below the Starting value: box. Figure 5.28 shows a starting value of
“.5” with the operator being division (“/”) and the increment being “2.”
Thus the series will start with a value of “.5” and divide each subsequent
sample by 2 to produce the following series values: .5, .25, .125, etc.

You must assign a fill direction (from the top, bottom, left, or right—to
describe how the series will fill the wells) and a number of replicates.
Various options are diagrammed in Figure 5.29 using a 4 x4 block of
wells (for more information about replicates, see “Replicate Samples
and Samples in a Series” on page 5-27). The maximum number of repli-
cates depends on the selection of wells: if you are filling down from the
top, for example, and you have chosen a block of wells that is 4 wells
wide by 8 wells high, the maximum number of replicates will be four;
with the same block of wells selected, filling from the left would allow
eight replicates. If the number of replicates you choose does not divide
evenly into the number of rows or columns you select, depending on the
filling direction, the remaining wells that cannot contain replicates will
be labeled as additional individual wells in the series. For example, if
you fill a block of 4 x 4 wells from the top, and choose three replicates,
then the first three columns will contain the replicates and the last col-
umn will contain the additional wells in the series (see the last diagram
in Figure 5.29). This replicate feature allows you to quickly define the
number of replicates and, in cases where the series has more samples
than a single row or column, to name them simultaneously. To create a
series with all 96 samples, highlight all the wells in the plate, select the
fill direction, and set the replicates to 1.
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Fill from Top (one replicate)
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Figure 5.29: Fill Options and Replicate Settings
7) Click to save the series and close the dialog box. While still in the

Template Editor, you can view the value assigned to any well by click-
ing that well. The value will be displayed at the top of the Template Ed-
itor. Holding down the Ctrl+Shift keys will display the values for all
wells.

INOJNH Sometimes you may wish the names of a series of samples to incre-

ment but may not have a concentration or dilution factor that you
wish to enter, or you want the concentration or dilution factor to
remain constant. This can be done using the button, setting
the starting value to 1 or another constant value, and either multiply-
ing by 1 or dividing by 1. In this way, the names will increment but
the value of concentration or dilution will not change. If you don’t
have a concentration or dilution factor, simply deselect the sample
descriptor checkbox if it is selected.

IN\[OJ¥H If sample names are set to increment automatically using the Series

Blanking

function, be aware that SoftMax Pro will automatically truncate the
sample name to three or four characters, including the incrementing
number if the sample name starts with letters. If the sample name is
entirely numeric, it will not be truncated. If sample names are very
long, and they must be kept long for reference, you will have to set
up your replicates manually and will not be able to use the series
function.

Two types of blanking are available in SoftMax Pro for fluorescence instru-
ments. Understanding the differences between the types of blanking func-
tions will enable you to choose the type of blanking that is appropriate for
your assay. Note that blanks can be used in combination and have cumulative

effects.

The types of blanking that are defined in SoftMax Pro are:
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e Plate blank
® Group blank

Plate Blanks (Plate section only)

Wells can be assigned to a “Blank” group in the Template Editor. The average

value of all the wells in a plate blank group is subtracted from all individual well val-
ues obtained during the reading of microplates. Plate Blank is applied to raw

data. Plate Blank subtraction may be turned off in the Reduction dialog box so
that the data may be seen with or without plate blank subtraction.

INOJWNH Plate blanks are only subtracted from wells on the same plate to
which they are assigned. The checkbox for Plate Blank subtraction
only appears in the Reduction dialog box after data has been col-
lected.

For Kinetic and Spectrum data, the blank value is averaged and subtracted on
a point-by-point basis. The example below shows a graphic representation of
original and average plate blank data, followed by the resulting data with
average subtracted.

A A A
RFU RFU RFU
or or or
RLU RLU RLU

—~

» » >
Time Time Time
Sample Well Average of Blank Wells Blank-Subtracted

Sample Well

Figure 5.30: Graphic Representation of Plate Blank Subtraction

Group-Associated Blanks

Blank wells can be assigned within any group (other than the “Blank” group)
in the Template Editor. The average reduced value of the blank wells within that
group will be subtracted from individual reduced values within that group only. This
blanking function uses the reduced number (example: Lm1-'Lm2, Vmax,
etc.) only—it does not subtract on a point-by-point basis. When a group blank
has been assigned, it is automatically subtracted. To see the reduced number
without the group blank subtracted, mask the group blank wells.

Group blanks apply to all wells in a group and thus may be subtracted from
wells in more than one Plate section.

Blanks in Combination

It is possible to use blanking functions in combination. You could assign a
blank group in the template and also include blank wells within different
groups. The effects of the different blanking functions are cumulative, so it is
important to understand the function of each before using more than one type
of blanking in a single assay. Plate blanking is applied to the raw data
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acquired from the instrument, whereas group blanks are applied to the
reduced number. Group blank subtraction is only visible in the Plate section
when the reduced number is displayed. Figure 5.31 shows the two types of
blanks in the Template Editor.

Experiment#1: Plates#1
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Figure 5.31: Template Editor Showing Plate Blank and Group-Associated

Blank Wells

In the figure above, note that the plate blank in the upper left appears as a
separate group named “Blank” and individual samples within this group are
named “BL.” The group-associated blank wells, shown in the upper right, are
not a separate group—the samples, also named “BL,” are contained within
the boundaries of the large group called “Unknowns” and are the same color

as that group.

In order to save changes you have made to the template in the Win-
dows version of the Template Editor, be sure to click the button
to close the window rather than clicking the Control Menu box. Click-
ing the Control Menu box (located in the upper left of the window)
performs the same function as the button: the window will
close but any changes you have made to the template will not be

saved.
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Copying and Pasting Templates

Copying Complete Template Information

Two template actions—Copy and Paste—can only be activated from the Plate
menu (when a Plate section is active) rather than from the Template Editor. If
you have created a template in one Plate section and wish to use it in another
Plate section, you may copy that template and paste it into the new section.
The results of copying and pasting a template depend upon whether the
action is performed within the same experiment or between experiment sec-
tions.

Copying and Pasting within the Same Experiment Section

Copy Template |- Copy Template

To copy a template, make the section containing that template active and
choose Copy Template from the Plate menu (the menu name changes to
reflect the type of active section). Then activate the destination Plate section
and choose Paste Template from the Plate menu.

Template... Template...
Reduction... Reduction...
Display... Display...
Graph... Graph...
Mask Mask

Paste Template Paste Template |

Bxport Template... Export Template...
Import Template... Import Template...
Section Name... Section Name...
New Window New Window

Figure 5.32: Copy Template and Paste Template Commands in the Plate Menu

The group names and sample names of the pasted template are identical to
those of the source template. In effect, the destination template is considered
an extension of the original template and all wells on the destination plate are
considered replicates of the wells on the source plate (same group and sample
names). Any changes made to the template on the destination plate will also
be made on the source plate. Data from the two Plate sections will be analyzed
together.

Copying and Pasting between Different Experiment Sections

To copy a template, make the section containing that template active and
choose Copy Template from the Plate menu (the menu name changes to
reflect the type of active section). Then activate the destination Plate section
and choose Paste Template from the Plate menu.

The group names and sample names of the pasted template will be identical
to those of the source template but, since they are in different experiments, the
full name will be different (for example: group@experiment#2 instead of
group@experiment#1). Any changes made to the template of the destination
Plate section will not affect the source section. Data from the two Plate sections
will not be analyzed together.

SoftMax Pro User’s Manual
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Copying and Pasting Template Regions

Contiguous regions of templates can be copied and pasted to other regions of
templates (within the same or to a different experiment). All template settings
are pasted into the new template except the group name: the new group is
given the name “Group#X” where X is the next greater number than that
used already for group names.

To copy a region of a template, highlight the region and then select Copy from
the Edit menu or press 3C (Macintosh) or CTRL-C (Windows). Only the high-
lighted wells will be copied.

To paste the region into another area of a template, highlight the region and
select Paste from the Edit menu or press 8V (Macintosh) or CTRL-V (Win-
dows).

Only the highlighted wells will have template information pasted into them.
Data is pasted using row priority: all wells in a row of highlighted wells have
information pasted into them before proceeding to the next row, from left to
right. If fewer wells are highlighted for pasting than were copied, the data
will be pasted until all paste-highlighted wells are filled. If more wells are
highlighted for pasting than were highlighted for copying, the extra wells are
left empty.

If you try to paste template information between Plate sections having differ-
ent plate format settings, an error will result. Plates must be of the same type
to copy and paste template information.

Reading a Microplate

Fluorescence is defined as the measurement of light that is emitted after
absorption or excitation from radiant activation of a compound.

Luminescence is the measurement of light given off by a chemical or bio-
chemical reaction.

When reading a microplate, the SpectraMax Gemini fluorescence readers per-
form autocalibration (if enabled in the Instrument Settings) by reading from
an internal reference chip in order to determine the appropriate scaling for
RFU or RLU.

You can start a reading at any time after defining instrument settings. It is not
necessary to define groups and assign wells within the Template Editor first.
The values received from the instrument are raw fluorescence, luminescence,
or time-resolved fluorescence readings and are not affected by settings in the
Template Editor. Only instrument settings must be defined prior to reading a
microplate.

To read a microplate, open the drawer of the instrument (click the drawer but-
ton in the status bar, or choose Open Drawer from the Control menu) and
insert the prepared microplate. Then simply click the button in the
status bar or choose Read from the Command menu.

If you have created more than one Plate section, and no Plate section is active,
choosing the Read command will cause a dialog box to appear asking you to
choose which section to read (see Figure 5.33). Select the correct section and
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then click to close the dialog box. If a Plate section is active, choosing the
Read command will read that plate.

Select Section

iT_:I Sectiuns:

[Cancel] H 0K ]l

Figure 5.33: Select Section Dialog Box.

If you select a Plate section that already contains data and choose to Read
again, an alert appears, asking you to confirm replacing data in the destina-

tion plate (see Figure 5.34). If you select[Replace], the reading will proceed
and the previous data will be replaced with new data.

f Replace data in “Plates177?

[ Cancel ] [ Replal:e]

Figure 5.34: Alert Regarding Replacing Data for Plate Section

General Information about a Reading

After beginning a reading, the status bar will show the actions that are occur-
ring in the instrument, along with a box showing the elapsed time for each
action in minutes and seconds. The button will change to[Stop],
allowing you to terminate a reading, if necessary. An example of the appear-
ance of the status bar at the start of a Kinetic reading of a microplate is shown
below.

=) [210 °C | ‘ Flate #1 Reading| 7 of 34 (O)]|0:00:04
Figure 5.35: Status Bar during a Kinetic Reading (SpectraMax)

Column vs. Wavelength Priority During a Reading

Depending upon the type of instrument connected to the computer or chosen
in the Reader Preferences, a priority is given to reading by “column” or
“wavelength.” It is most important to understand this priority with multi-
wavelength readings.

In column priority, an instrument will read the entire microplate (or chosen
number of strips) at the first wavelength, and will then go back and read the
microplate at the second and subsequent wavelengths.

In wavelength priority, the instrument will read all wavelengths for the first
column of wells in the microplate, and will then read all wavelengths for the
second column, etc.

SoftMax Pro User’s Manual
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The table below shows the priority settings by instrument for the different
read modes.

Table 5.3: Column vs. Wavelength Priority

Endpoint Kinetic Spectrum

SpectraMax Gemini Column Wavelength Column
Fluorescence Readers

Data Display During a Reading

The values read by the instrument will appear in the data display of the Plate
section as they are received from the instrument (in real time). Depending
upon the read mode (Endpoint, Kinetic, Spectrum, or Well Scan), the number
of wavelengths, the plate type, and the display options selected, the data dis-
play will show one or more numbers or plots.

You can enlarge the display of one or more wells while the a Kinetic or Spec-
trum reading is in progress. Double-click a single well to enlarge its display to
a Well Graph or hold the Shift key while selecting more than one well, and
then choose Graph... from the Plate menu or click the graph button on the tool
bar to display the data from multiple wells in one enlarged Well Graph. The
data in the enlarged Well Graph will update to show new data points as they
are received from the instrument.

Other choices and settings within SoftMax Pro affect the way in which data is
displayed—the type of reduction, specific time settings, and so on. These set-
tings are discussed in Chapter 8, “Displaying and Analyzing Data Using Flu-
orescence or Luminescence Instruments.”.

Reading Microplates Using the FlexStation Instrument in

FLEX Mode

Reading a microplate using SoftMax Pro using the FlexStation instrument in
FLEX mode is a three-part process:

¢ Prepare SoftMax Pro to collect data;

* Prepare and load the microplate(s) to be read, along with any other solu-
tions or pipette tips needed; and

¢ Read the microplate(s)

Before reading a microplate, you must create the Plate section(s) and define
the instrument settings for the reading. Instrument Settings must be defined
prior to collecting data and may NOT be changed after data is collected. In
addition, it is recommended that you define a template and set the reduction
and display parameters prior to reading the microplate, since these parame-
ters determine how data is displayed and analyzed, but these last parameters
may be set up and/or modified after data collection.
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A typical process for preparing, collecting, and analyzing data is as follows:
1) Start SoftMax Pro.
2) Create Plate section(s) as needed.

3) Define instrument settings (use buttons in the Plate section tool bar or the Control
menu).

4) Define the template, reduction parameters, and display parameters.

5) Prepare the microplate(s) to be read and place them in the instrument. Prepare
any additional compounds to be used and load the required pipette tips.

6) Initiate the reading.
7) Save the data file.

8) Modify the template, reduction parameters, or display parameters as you wish
(or, if you didn’t set them up in Step 4, do so now).

9) Save the data file.
10) Analyze the data using the Group section tables and Graph sections.
11) Save the data file when you are finished.
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Instrument Settings

INOI¥H Only the settings that pertain to the instrument that is connected to
the computer or the one chosen in the Preferences will be shown in
the Instrument Settings dialog box.

You must specify the instrument settings prior to actually reading a micro-
plate. These settings include:

 The read mode—FLEX

¢ Timing

e PMT sensitivity and number of readings

® Read type: fluorescence and also bottom read
¢ Assay plate type: manufacturer and number of wells
* Automix

* Wells to read

¢ Compound source

e Compound transfer

¢ Triturate

¢ Pipette tips layout

¢ Compound and tips columns

* AutoRead

No information is provided here regarding operation of the FlexSta-
tion instrument. If you need information about the function of the
instrument itself and how to set it up for a reading, consult the man-
ual that accompanied the instrument. Information here concerns only
the SoftMax Pro interface and how to use the software to perform a
reading.

Settings for the reading are made in the Instrument Settings dialog box, which

can be accessed in three ways:

1) Choose Instrument Setup... from the Control menu;
2) Click the button in the tool bar of the active, expanded Plate section; or

3) Double-click anywhere in the settings box (located to the right of the well grid) in
the active, expanded Plate section.

You may create more than one Plate section in a single experiment,
and the instrument settings associated with each Plate section can be
different. Instrument Setup... can only be chosen while a Plate section
is active, and the settings you choose will affect only that section. A
new Plate section that is created in an experiment that contains an
active Plate section will contain the same instrument settings found
in the previously active section. The settings for the new section can
be modified as desired.

INOIWHncubator control is an instrument setup parameter that is not found
in the Instrument Settings dialog box.
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FLEX Mode

Timing Automix

Automix,

Run Time (secs)
Interval (secsy 8] I~ Before First Read

Number of Reads: 39
Minimum Interval: 152 secs
Minimum Run Time: 39 secs

secs

AutoCalibrate

- Rzadings S
Fast Normal  Precise
6

IV AutoCalibrate

¢~PMT Sensitivity

Assay Plate Type

Select an assay plale type

Wavelengths

95 Well Greiner blkiciratm
9 Well Greiner clear
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Figure 5.36: Instrument Settings Dialog Boxes for FLEX Mode
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Read Mode

To select FLEX read mode, click the appropriate button along the top of the
Instrument Settings dialog box.

®} Instrument Settings [ x|
@] L0 K] 7Q
/ ‘ et ‘ ‘ - Read Mode
Endpoint Kinetic Spectrum Wwell Scan FLE¥ B
uttons
Options:
Wavelengths B | Wavelengths
Ex Em Auto Cutoff On
A S5 rMumber of Wavelengths
Sensitivity
Readings: 6 Excitation:  Emission: ¥ Auto Cuttaft
PMT: High Liml: laas tl 530 tl | 530 wl
Timing

Time: 300 secs

Interval: 9 secs

Reads: 34

Minimum Interval: .08 secs

Automix

Befaore: Off
Betvween: Off

AutoCalibrate
once

As=ay Plate Type
96 Well Standard

Wells To Read

Read entire plate

Compound Source

Beckman 140504 L‘ Cancel |

Figure 5.37: Instrument Settings Dialog Box.

FLEX

This read mode provides access to all of the fluidic capabilities of the FlexSta-
tion instrument. When this read mode is chosen, several other choices are
enabled in the Instrument Settings dialog box.

AT Molecular Devices recommends that you follow the order
of the settings choices from top to bottom when working in FLEX
mode since some choices determine the settings that will be available
in subsequent choices. Following the settings in order is also recom-
mended to avoid problems that could potentially damage the instru-
ment. Especially important are the settings for the Pipette Tips
Layout and Compound & Tip Columns settings. If you change earlier
settings after choosing the parameters for either of these, make sure
to check the settings in these tabs to ensure that the changes are
reflected there.

Choices available within FLEX mode are:
* Wavelengths

® Sensitivity

¢ Timing

e Automix

e AutoCalibrate
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® Assay Plate Type

¢ Wells To Read

¢ Compound Source
* Compound Transfer
e Triturate

* Pipette Tips Layout

¢ Compound and Tip Columns

Settings for FLEX Mode

It is essential that the settings for compound sources and dispensing
are correct for the operation of the instrument. In particular, when a
plate is selected for a compound source, the selected wells must cover
an area that is appropriate for the dispensation. Also, selections for
Assay Plate Types, Compound Source plates, and Pipette Tips Layout
must correlate.

SoftMax Pro will crosscheck these settings when you click OK to close
the Instrument Settings dialog box. If the settings do not correlate, a
warning message will be shown and you must correct the settings
before you will be allowed to proceed and close the Instrument Set-
tings.
The FlexStation performs readings using fluorescence, the light emitted by
certain substances resulting from the absorption of incident radiation. To
measure fluorescence accurately, it is necessary to reduce light scatter.
The governing equation for fluorescence is:

Fluorescence = extinction coefficient * concentration * quantum yield * excita-
tion intensity * pathlength * emission collection efficiency

Two types of scans are possible: you can select a fixed wavelength for excita-
tion and scan emission or vice versa. More about this can be found in the fol-
lowing section, “Wavelengths.”

The FlexStation instrument automatically reads up through the bottom of
clear-bottom microplates.

Wavelengths

Choose the number of different wavelengths to be read. At least one
wavelength must always be specified. Selecting more than one wavelength
will cause a corresponding number of wavelength setting boxes to appear
(maximum four wavelengths).
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wavelengths

-Humber of Wavelengths

Excitation: Emission: Eﬁutc-l:uttoff
tmi: [405_[[*] [450_|=] [435 «
tmz: [405  [[*] [450 |*] 435 w

Figure 5.38: Wavelength Settings

The wavelengths specified previously (or the defaults) will be shown in the
boxes. You can choose a wavelength from the choices in the pull-down menu
or simply type any wavelength (within the available range of the scanning
monochromator in the FlexStation instrument) over an existing setting. The
pull-down menu will show common monochromator settings.

Sensitivity

Readings

This setting determines the number of readings that will be performed on
each well of the microplate (readings are averaged and the average reading is

displayed).
yReadings ; pReadings
Fazt Norral Precize Fast Mormal Precise

Figure 5.39: Readings Setting
The illustration on the left shows the default setting for fluorescence; the right shows
changing this setting for more precision with a greater number of readings per well.

The default number of readings per well varies with the read type: for fluores-
cence, the default is 6; for luminescence, the default is 30; for time-resolved flu-
orescence, the default is 20. The number of readings is variable from 1 to 30.

With the luminescence read mode, the integration time is directly
proportional to the number of readings per well determined by this
setting. Each reading per well is equal to 3.2 milliseconds of integra-
tion time.
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PMT Sensitivity

The PMT (photomultiplier tube) is a vacuum tube that detects light, espe-
cially from dim sources, through the use of photoemission and successive
instances of secondary emission to produce enough electrons to generate a
useful current.

Sensitirity
~-Readings
Fast Maorrnal Precise
L

----- FHMT Sensitivity

Figure 5.40: PMT Sensitivity Setting
Clicking in the box causes a menu of choices to appear. Settings are manual and limited
to High, Medium, or Low.

The voltage of the photomultiplier tube may be set to low (for samples having
a higher concentration), medium, or high (samples having lower concentra-
tion) in all read modes.

AutoCalibrate

This checkbox allows you to disable or enable automatic calibration. The
default setting is checked (enabled). Turning Autocalibrate off allows the
instrument to complete readings more quickly or to begin the first reading of
a plate faster. However, you should allow the instrument to perform autocali-
bration of at least one plate prior to disabling this function: calibration set-
tings for the last plate which included an autocalibration are maintained in
the instrument memory (NVRAM) until another autocalibration is per-
formed.

Wells to Read

You may choose to read only certain wells or groups of wells in the micro-
plate or to read the entire plate. Partial-plate reading is available for all read
modes. The time required for a number of different types of readings may be
significantly reduced using this setting since the instrument does not have to
read the entire plate.

To configure the settings for a partial-plate read, choose the Wells to Read setting.
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| Wells To Read
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Figure 5.41: Wells to Read Section of the Instrument Settings with Wells Selected

Highlight the wells to be read. Wells must be contiguous but do not need to
start with strip “1” and do not need to be complete rows or columns (and a
single well may be chosen, if desired). If you enable a partial-plate reading,
only the wells to be read will be visible in the data display, indicating that no
data will be collected for the other wells (all wells will be present in the Tem-
plate Editor, however).

Timing

Enter the total run time and the time interval between readings. A default
value will be shown for the run time; to change this value, click in the box and
type a new value using the keyboard. Acceptable ranges are from 0.1 to 1000
seconds. The minimum interval for FLEX mode is dependent on the Com-
pound Transfer settings and the number of wells to be read per column.

Timing

Run Time [zecs]:
Interval (secs): IZ'

Murnber of Reads: 34

Minirnurn Interval:  1.32 secs
Minirnurn FBun Time: 34 zecs

Figure 5.42: FLEX Timing Settings Box

When you have made the choices above, the total number of readings that
will result is shown below the run time. If you set the interval time to be
shorter than the instrument’s minimum read interval, a warning message will
appear, requiring that you choose a different interval.

Automix

The Automix function is a patented feature that allows you to set automated
shaking of the microplate. The options available for Automix depend on the
read mode chosen and the type of instrument connected or chosen in the
Preferences.
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Automix Automix

tomi ) .
[ efore FirstRead  [5_ | secs [ Eefors First Read secs
| [0 Between Reads secs

Figure 5.43: Automix Settings Box

Before First Read

Click the checkbox next to “Before First Read” to shake the microplate before
the first reading. Enabling Automix will shake the plate for the set amount of
time before the first wavelength reading only. You can accept the value shown for
the amount of time to shake the plate or enter a different value (from 1 to 999
seconds) in the box to the right.

Between Reads

To shake the microplate between readings, click the checkbox next to this set-
ting. For readings at a single wavelength, “Between Reads” will shake the
plate for the set amount of time prior to each reading at that wavelength. For
readings at multiple wavelengths, enabling “Between Reads” will shake the
plate for the set amount of time before each reading at the first wavelength
only. You can accept the value shown for the amount of time to shake the
plate or enter a different value (from 1 to 999 seconds) in the box to the right.

Compound Source

This allows you to select from various types of plates used to store fluid com-
pounds that can be withdrawn and then injected into plate wells during the
run. The type of plate that is chosen for this setting should match the actual
plate used in the Compound Source drawer and the number of wells selected
in the Assay Plate Type.

| Compound Source

Select a compound plate type:

12 Column Plates A|

Costar 3957

Costar 3959

Costar 3961

Costar Uktm

Greiner htm
Palyfitronics 77041 -5400

[
Figure 5.44: Compound Source Settings Box
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Compound Transfer

Compound Transfer

- dEzay Plate Fluid

Initial\.r'olume:,ul
wastes [T ] [0 | V|V |

Transfer 1 Trensfer 2 Transfer 3

¢~ Transfer Settings
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petie Rl 'M Time-Point:se-cs
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Rate:

Minirnurn tirme: 14 secs,

Figure 5.45: Compound Transfer Settings Box

Assay Plate Fluid

The entry in this box should be equal to the largest initial volume for any well
in the plate. SoftMax Pro assumes all wells hold the same initial volume. This
setting is used to compute the total volume that will result in each well after
all fluids have been dispensed. This calculation is made in order to warn you
regarding potential overflow of fluid from the wells.

The intial volume entry has an integer range of 0 to 999 in microliters. You are
not required to enter anything in this field. Any value entered is saved with
the file but the value is not displayed anywhere except in the Compound
Transfer Tab setting.

Transfers

You may enable up to three compound transfers during a reading (or choose
none).

When transfers are enabled, color-coded transfer buttons appear on the
Instrument Settings dialog box. Selecting one of these buttons allows you to
set the parameters for that transfer. Settings for each transfer include:

¢ Pipette Height—from 1 to 999 uL
This setting determines the amount of fluid (in microliters, measured from
the bottom of the microplate well) above which the tip of the pipette will
remain. This setting helps to ensure that the tip of the pipette does not en-
gage the fluid in the well to avoid cross-contamination and to allow re-use
of tips. Note that subsequent transfers will require that you calculate the
amount of fluid added and set the pipette height accordingly higher to
avoid touching the fluid in the well.

* Rate—from 1to 8
This setting determines the rate at which the fluid is pipetted into the well
of the microplate. A setting of 1 is equal to 26 microliters/second and each
subsequent number increases in increments of 26 microliters. Therefore, a
setting of 2 is equal to 52 microliters, etc. A setting of 3 to 4 may help to
minimize cell damage or splashing.
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¢ Volume—from 1 to 200 uL
This setting determines the volume of material that will be pipetted from
the source to each individual well chosen to receive that transfer.

¢ Time Point—from 5 to 9999 seconds
This setting determines the time after the start of the run when the fluid is
scheduled to be dispensed.

* Minimum time—This information line lists the minimum time required
before a pipetting event can occur. The “Time Point” setting above cannot
be set to a number of seconds smaller than this value.

This minimum time value is cumulative (not an interval between pipetting
events). The value is the minimum number of seconds of elapsed time from
the beginning of the read. It takes into account the mechanical speed of the
pipetter head, the time needed to aspirate and dispense fluids, trituration,
and Automixing.

The minimum time for the second pipetting event depends on when the
first pipetting event occurred. The calculation for the second event starts
at the end of the first event and adds to that the total time that will be nec-
essary to perform actions prior to aspirating new fluids from the com-
pound plate and dispense them into the assay plate.

The Compound Transfer setting works in conjunction with the Compound &
Tip Columns setting described below. Until well assignments are made in the
Compound & Tip Columns setting, the Compound Transfer setting will show
“No targets assigned.”

Triturate

INOJ¥F] The choices shown in this section are derived from the number of
compound transfers specified. If no transfers are enabled, no triturate
settings are possible.

This setting is used to enable a “mixing” of the contents of the wells in either
or both the compound source and assay plates. You can set the volume of
fluid to be withdrawn from the well and the number of times (cycles) it will
be pipetted back into that well. With the Assay Plate setting, you are also
asked to enter a value for the height at which the transfer occurs. The height
setting should take into account the amount of fluid currently in the well in
order for the pipette tip to either remain out of contact with the fluid in the
well (to avoid cross-contamination) or to engage the fluid.

| Triturate

A |V |

Transfer 1 Transfer 2

. IV Bzzay Platg e

Yalume: HI
Cycles:
Height: Hl

Wallime: |_|I
Cycles:

Figure 5.46: Triturate Settings Box
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Pipette Tips Layout

Molecular Devices recommends that you always use a full rack of tips (the
default). If you use less than a full rack of tips, it is imperative that you
change this setting to match the correct number and positions of the actual
tips inserted in the tips drawer (see the Caution below).

| Pipette Tips Layout

1 2 S| 4 & £ 7 5 &l 10 11 12

Figure 5.47: Pipette Tips Layout Settings Box

If you change the Assay Plate Type setting from a 96-well plate type or vice
versa after making selections in the Pipette Tips Layout tab, the selection of
pipette tips will need to be redone as it will no longer match. The Assay Plate
setting takes precedence over all other fluidics module settings.

AT Molecular Devices recommends that you use a full rack of
tips each time you perform a transfer of fluid in FLEX mode since this
prevents potentially serious errors from occurring when partial tip
racks are used. For example, if you should mistakenly enable a pipet-
ting function from a tip that is not present, or if you enable more or
fewer tips than are actually available, the instrument can malfunc-
tion, potentially causing serious damage. While it is possible to use a
partial rack of tips and to choose which tips are available in the
Pipette Tips Layout setting, do so with caution, ensuring that the lay-
out described in the software matches the actual tips inserted in the
tip drawer.

Compound & Tip Columns

The choices in this window depend upon the number of transfers chosen in
the Compound Transfer tab. When one or more transfers are enabled, these
settings allow you to choose the tips and compounds that will be used for
transfers.
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Compound & Tip Columns

1 2 T 4
HEEENENEN |

1 2 & 4
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1 2 z 4
T:‘9|1U|11|12‘ |

Figure 5.48: Compound & Tip Columns Settings Box

SoftMax Pro automatically enters information in the Compound and Tip Col-
umns tab using a best-fit algorithm that uses the number of transfers, the
Wells to Read section, and the Pipette Tips Layout selected area. The algo-
rithm assumes fluid will be aspirated from the compound plate starting with
the first available column indicated in the Pipette Tip Layout. That fluid will
then be dispensed to the first available column indicated in the Wells to Read
selection.

The algorithm assumes:
e All columns in the Wells to Read selection should receive fluid;
* The fluids are dispensed from left to right;

e The fluid transfer targets are cumulative from transfer to transfer (that is,
the second transfer’s targets start with the next available clean tip and
untargeted compound column rather than reusing tips and compound col-
umns targeted by the preceding fluid transfer); and

e Each fluid transfer will use a new tip.

The algorithm assumes that all of the columns in the Wells to Read area will
receive fluid during the initial transfer so the Tips target grid will be filled
from left to right starting with the first available tip column and incrementing
the Tip target by one until all columns in the Wells to Read selection have
been filled.

In the illustration above, the Wells to Read selection includes columns 1
through 4 with an 8-column compound plate and a full rack of tips. From
those settings, SoftMax Pro derives the first transfer’s Tips and Compound
targets at 1-4. The second transfer targets the first unused Tips and Com-
pound columns used during the first transfer, and the third transfer targets
the first unused Tips and Compound columns used during the second trans-
fer. So, in this example, the second transfer event’s targes for both Tips and
Compound are 5-8, the third transfer’s events are 9-12.
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When the number of columns in the Wells to Read area is the same or greater
than the number of columns of both Tips and Columns, the algorithm fills the
Tips and Columns targets as before (that is, each assay plate column is tar-
geted with a new tip column and new compound column until all tips and
columns have been targeted). SoftMax Pro does not fill beyond the limitations
of the available Tips and Compound columns. Once all available tips and
compound columns have been assigned, SoftMax PRo simply stops assigning
targets.

This tab section will show one, two, or three transfers (with blue, pink, and
green color-coded tips to match the setting made in the Compound Transfer
tab) and two pop-up menus: Tips Column and Compound Column. The Tips
Column menu will show a sequence of numbers that match the selected col-
umns in the Pipette Tips tab. The Compound Column menu will show num-
bers from 1 through the number of columns of the compound plate or the
number of troughs selected in the Compound Source tab.

A Tips or Compound row will have potentially 12 columns to represent the
number of columns in a 96-well assay plate. The actual number of columns
and their placement further depends on the number of columns and their
locations as selected in the Wells to Read tab.

To assign a tip to an assay plate well, highlight one or more tip cells and select
one of the items available in the Tips pop-up menu. The tip column selected
in the pop-up menu will be shown as a number in the selected Tip row(s).
Choosing the “Fill” option at the top of the menu will fill the selected cells
with the tip numbers that correspond to the same column numbers (tip 3 with
column 3, etc.). Note that “Fill” does not take into account the actual tips that
are available if less than a full rack is used, whereas the choices in the menu
beneath “Fill” represent the actual tip numbers that are listed as being avail-
able in the Pipette Tips Layout tab.

Similarly, to assign a compound, highlight one or more compound cells and
select one of the items from the Compound pop-up menu.

The wells shown in this tab setting convey graphically the volumes of liquid
in the assay plate for each pipetting event. Using the color associated with
each event, the compound settings will display the dispensed compound vol-
ume as a percentage of the total assay well volume. If you entered an initial
volume (on the Compound Transfer tab setting), that will be shown as a gray
fill. As the liquids are cumulative, the first event’s volume is shown above the
initial liquid volume (if any), the second event’s volume will be shown above
the first, and the third event’s volume above the second.

To deselect a tip or compound assignment, first select the appropriate cell(s)
and then press Backspace on the PC or Delete on the Macintosh. To change an
assignment, select the well(s) and choose new values or type a value on the
keyboard. Note that, if you have multiple wells selected and you type a value,
that value will be shown in the first selected well and subsequent wells will
increment to the next higher value. Again, this does NOT take into account
the actual pipette tips shown to be available in the Pipette Tips Layout selec-
tion.

5-50

SoftMax Pro User’s Manual



@ Chapter 5: Reading Using Fluorescence or Luminescence Instruments

AutoRead

Template Editor

This feature enables the automatic reading of subsequent Plate sections in the
order in which they appear within an experiment. You can set intervals (delay
time) between the plate readings, if desired.

Use of the Template Editor with the FlexStation instrument is the
same, regardless of read mode, and is described in the previous chap-
ter on page 5-19 and following.

Reading a Microplate

The FlexStation instrument sends fluorescence data to SoftMax Pro. Fluores-
cence is defined as the measurement of light that is emitted after absorption
or excitation from radiant activation of a compound.

You can start a reading at any time after defining instrument settings. It is not
necessary to define groups and assign wells within the Template Editor first.
The values received from the instrument are raw absorbance, fluorescence,
luminescence, or time-resolved fluorescence readings and are not affected by
settings in the Template Editor. Only instrument settings must be defined
prior to reading a microplate.

To read a microplate, open the microplate drawer of the instrument (click the
drawer button in the status bar, or choose Open Drawer from the Control
menu) and insert the prepared microplate. Then simply click the but-
ton in the status bar or choose Read from the Command menu.

If you have created more than one Plate section, and no Plate section is active,
choosing the Read command will cause a dialog box to appear asking you to
choose which section to read (see Figure 5.49). Select the correct section and
then click to close the dialog box. If a Plate section is active, choosing the
Read command will read that plate.

Select Section

= sections: [Patesi )

[-:ancellﬂ ok |

Figure 5.49: Select Section Dialog Box.

If you select a Plate section that already contains data and choose to Read
again, an alert appears, asking you to confirm replacing data in the destina-
tion plate (see Figure 5.50). If you select[Replace ], the reading will proceed
and the previous data will be replaced with new data.
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f Replace data in “Plates#1"?

Figure 5.50: Alert Regarding Replacing Data for Plate Section

General Information about a Reading

After beginning a reading, the status bar will show the actions that are occur-
ring in the instrument, along with a box showing the elapsed time for each

action in minutes and seconds. The button will change to [ Stop],

allowing you to terminate a reading, if necessary. An example of the appear-
ance of the status bar during a FLEX reading is shown below.

221 %€ | | 3 Prtert Reacing[34 of34  ([0:00-19
Figure 5.51: Status Bar during a FLEX Reading

Data Display During a Reading

The values read by the instrument will appear in the data display of the Plate
section as they are received from the instrument (in real time). Depending
upon the read mode, the number of wavelengths, the plate type, and the dis-
play options selected, the data display will show one or more numbers or
plots.

You can enlarge the display of one or more wells while the a Kinetic or Spec-
trum reading is in progress. Double-click a single well to enlarge its display to
a Well Graph or hold the Shift key while selecting more than one well, and
then choose Graph... from the Plate menu or click the graph button on the tool
bar to display the data from multiple wells in one enlarged Well Graph. The
data in the enlarged Well Graph will update to show new data points as they
are received from the instrument.

Other choices and settings within SoftMax Pro affect the way in which data is
displayed—the type of reduction, specific time settings, and so on. These set-
tings are discussed in Chapter 8, “Displaying and Analyzing Data Using Flu-
orescence or Luminescence Instruments.”
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Enterprise

General Information

The Enterprise Edition of SoftMax Pro contains features from both the Life
Science and Drug Discovery editions. Unlike those editions, however, the
Enterprise Edition links with a separate software package, Enterprise Admin-
istrator. This program allows an administrator to create a database in which
users' electronic signature and privilege information is stored. Once linked to
SoftMax Pro Enterprise Edition by the administrator, the database in Enter-
prise Administrator is referenced to validate the user name entered in Soft-
Max Pro and password entered and to retrieve privilege information for that
user.

The combined capability of these software programs provides a full audit trail
that lists all user activities. User privileges set within Enterprise Administra-
tor determine the extent of user activity (which menu choices are available,
etc.) for that user within SoftMax Pro Enterprise Edition. A user who has not
been added to the database may log in to the Enterprise Edition as a “guest.”
Guests may open and view existing files but may not modify them.

Within the Enterprise Edition, a privileged user may add an Electronic State-
ments section to an experiment. Electronic statements provide a means of des-
ignating that an experiment has been approved, reviewed, or verified.
Privileged users may also apply electronic signatures to these statements.
Once a statement has been signed, the file may not be modified.

Electronic statements and signatures are saved with data files, but signatures
are NOT saved with protocols. Only one Statement with signatures is allowed
per file. The Statement section is always located as the first item of the Experi-
ment (before any Notes section).

Files created in the Enterprise Edition of SoftMax Pro will show the filename
extensions of “.epr” for protocol files or “.eda” for data files and can be
opened only by the Enterprise Edition. Files saved from other editions of Soft-
Max Pro (.ppr and .pda files) can be opened by the Enterprise Edition but will
not have an audit trail associated with them.

General Information about Enterprise Administrator

Enterprise Administrator software is designed to be used with various soft-
ware packages from Molecular Devices that have electronic signature and
audit trail functions. Enterprise Administrator software allows an administra-
tor to create a database in which users' electronic signature and privilege
information can be stored. This database can then be used by other Molecular
Devices software programs to validate the user's name and to retrieve associ-
ated privilege information. This information determines the extent of the
user’s activities within the Molecular Devices software.

/N[N Molecular Devices has prepared some pre-installation infor-
mation in this chapter and strongly suggests that you read it prior to
using Enterprise Administrator software.

Enterprise Administrator has the following major functions:
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e User Information — The administrator may add new users, modify a user's
properties, and remove existing users. After a new user is added, that user
can be allowed to use more than one Molecular Devices software program.

¢ Template — A set of privileges can be created to make assignment to users
easier.

¢ Report — The administrator may export user information and privileges to a
text file and view an audit trail of administrator activities.

e License — The administrator may add new licensing information to Enter-
prise Administrator. This information will be used by Enterprise Adminis-
trator to control the number of users registered to use Molecular Devices
software programs.

The person chosen to administer this program may also set certain global
options to make Molecular Devices software more secure (these options are
described on page 6-14).

How Enterprise Administrator and the Enterprise Edition of
SoftMax Pro Work Together

¢ The administrator installs Enterprise Administrator software (Windows
only) on his/her PC. The administrator adds SoftMax Pro Enterprise Edi-
tion user names to Enterprise Administrator to create a user database. Each
user is assigned permissions that determine the activities that will be avail-
able that user within SoftMax Pro.

* The administrator then installs SoftMax Pro Enterprise Edition (Mac or
Windows) on individual PCs (belonging to users or set up with an instru-
ment) and connects SoftMax Pro to the Enterprise Administrator database.

* A Guest (a user not in the database) can open and view files and can print
those files. The Guest privilege facilitates FDA review of a file, if needed.

The following privileges set in Enterprise Administrator determine the
options available to users of SoftMax Pro Enterprise Edition:

* Overwrite existing files

¢ Add E-signatures

¢ Add/modify E-statements

¢ Clear audit trail

¢ Change Autosave parameters
¢ Change Group table and template parameters
e Change reduction settings

® Mask/unmask wells

® Read once

¢ Delete data

* Remove E-signatures

More information about these options can be found on page 6-12.
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The administrator does not have access to user passwords. Pass-
words require a minimum of 6 characters and an alphabetic and
numeric combination. The administrator may change a user's pass-
word, however.
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SoftMax Pro Permission in Enterprise Administrator

A Save files and protocols H Change Instrument Settings
B Sign e-statements I  Change Notes Text
C Create and modify e-statements J  Mask/UnMask Wells
D Clear Audit Trail K Read Empty Plate and Cuvette Sections
E Change Auto-save parameters L Overwrite Plate and Cuvette Data
F Change Group Table and Template settings M Remove signatures from e-statements
G Change Data Reduction Settings
z
<
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Enterprise Administrator

NOI¥H Your MDC Representative will not be able to install SoftMax Pro
Enterprise Edition or Enterprise Administrator software since this
can be done only by the administrator.

Pre-Installation Information

Prior to installing Enterprise Administrator, your group or lab must designate
an administrator who will install the software and manage the SoftMax Pro
users. We recommend that this administrator be someone who understands
SoftMax Pro well or who is willing to learn SoftMax Pro extensively, since the
administrator will manage and activate/change permissions that control
what all of the users can do in SoftMax Pro. The “administrator” can also be a
team (for example, a member from your IT group working together with a
person who understands SoftMax Pro). Your company may need to create an
operating procedure allowing a backup person to act as administrator in case
the administrator is unavailable for an extended period of time.

A If someone tries to log in 3 times using an incorrect User ID-
Password combination, a security feature in SoftMax Pro will invali-
date the file path linking SoftMax Pro and the Enterprise Administra-
tor software. It will not be possible to work with SoftMax Pro or use it
to operate a microplate reader until the administrator logs in cor-
rectly, physically locates the user's PC, and resets the path. In order to
reconnect, the administrator must enter the correct user ID and pass-
word.

The administrator has a high degree of responsibility. This person will man-
age the audit trail in case it is necessary to trace issues. The administrator
manages all SoftMax Pro user permissions, including the permission granted
to certain individuals to sign E-statements (which allow for electronic signing
of documents to approve, verify, or authorize them). All E-signatures made in
SoftMax Pro are legally binding provided the customer has the correct operat-
ing procedures in place.

Your lab/group must understand which permissions will be granted to
which SoftMax Pro users. These permissions are set in the Enterprise Admin-
istrator software. The permissions that are set allow levels of functionality in
SoftMax Pro.

The administrator performs these tasks:

e Installs the Enterprise Administrator software

e Assumes the role of administrator within the software and create a data-
base

* Adds individual SoftMax Pro users to the database and grant them specific
permissions

e Installs SoftMax Pro on individual users' PCs and link the database file path
location to their SoftMax Pro program

* Sets the Autosave file path in SoftMax Pro so that data files are saved auto-
matically in a pre-determined location

INOJ¥H In Windows version 4.3 of SoftMax Pro Enterprise Edition, the soft-
ware preferences are saved in the user's folder of Windows under

6-6
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that user name. In previous Windows versions, the preferences were
saved in the Windows system directory.

Preinstallation Checklist

* Your company’s FDA 21 CFR Part 11 team must select a person (or team of
people) to act as the SoftMax Pro Administrator.

e It will be necessary to know the following information:

* How many Molecular Devices microplate readers will be connected to
computers using SoftMax Pro Enterprise Edition?

¢ How many users will analyze data on computers not connected to a Mo-
lecular Devices microplate reader?

* How many users will need to review, authorize, and approve data files?

* Does your site license(s) cover the number of computers (you will need
this many SoftMax Pro Enterprise licenses) and people (your Enterprise
Administrator license must allow for this many users) who will be using
SoftMax Pro Enterprise Edition?

e Create a list of user names and determine the permissions you will assign to
each of them using the sheet provided below. This completed sheet may be
used as a guide when creating the Enterprise Administrator database and
adding users.

* You may wish to add users after setting up templates (sets of permissions)
for groups of users. When the same set of permissions will be assigned to
multiple users, it saves time to create the template of permissions first and
then assign a single template of permissions to users. Examples of groups of
users who might benefit from having templates of permissions defined are:

-Lab Assistant user group with permission to change instrument settings
and read plate only;

-Method Creator user group with required permissions to create proto-
cols;

-Data Analysis user group with permissions to change reduction settings;
-Approval user group with permission to sign e-statements.

After determining the assignment of permissions, you will be ready to add
users to the Enterprise Administrator database.

You may find it useful to make copies of the following sheet to record permis-
sions for the users in your group(s).

Installation

INOJ¥:] Enterprise Administrator is available only for Windows-based com-
puters.

IN(OJ¥H If you are not the administrator, no installation of Enterprise
Administrator is necessary.
Follow these instructions to install Enterprise Administrator:

1) Insert the Enterprise Administrator CD into the CD-
ROM drive.
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2)

3)
4)

5)

Open “My Computer” and then double-click the CD-ROM drive icon to display
its contents.

Double-click the Setup icon and follow the screen prompts.

The “Welcome” screen suggests that you close all other programs before begin-
ning installation of Enterprise Administrator software. It is also recommended
that you disable any virus protection software you may have running before
installing Enterprise Administrator. Click to exit the installer and close
any programs and /or disable virus protection and then start the installer again
from step 3 above. To continue with installation, click [ Next ].

The screen named “Choose Destination Location” asks you to select the drive
where the software will be installed. A default location will be shown on the
screen. If you have more than one hard drive in your computer, you may change
the destination to the disk drive where you wish Enterprise Administrator to
reside or accept the default location.

Once the software has been installed, the administrator must create a data-
base and add user information.

The Database Name text box displays the name of the database to which the
administrator last logged on successfully. If the database has been moved to
another location, click the [...] button to browse for it. After entering the
Admin User ID and Admin Password, click the button to log in.

The Administrator's dialog box will open, providing the options to make all
additions or changes to the database.

Enterprise Administrator® 1.0 - Molecular Devices Corporation: X|

Users I Templates ' Report | License |

Use the list below to add or remove users and modify global options.

Show users for: Ii]] ~|
User Name | User ID I
Charles Lexington clexington

~Global Options
Add User I
[~ Password Aging 0 Months

I Idle Time-out 0 Minutes iy e

™ Lock software after logon Failures Hermouelizer I

Done | Help |
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Figure 6.1: Administrator’s Dialog Box -- Users Tab shown

Options available from this dialog box are described below.

Users Page

Password Aging — The administrator may enable Password Aging by specify-
ing the duration of the password expiration period (months). Once enabled,
each user’s password will expire after the specified duration. Each user will
be warned of the expiration 15 days prior to the actual expiration date.

Idle Time-out — The administrator may enable the Idle Timeout by specifying
a time in minutes. When enabled, the software program will lock itself after
the specified period of inactivity and the user will have to log in again in
order to use the software.

Lock software after three logon attempts — When this option is enabled, if a
user enters the wrong password three times in succession, the software will
lock. A message will appear explaining that the program is locked and that
the administrator must enable the path to the database again.

Template Page

Enterprise Administrator@© 1.0 - Molecular Devices Corporation X|

Users Templates | Report | License |

A template is a predefined set of permissions for Molecular Devices software, An
administrator can use templates to repeatedly assign a set of permissions to multiple

users,
Show Templates For Software: | SoftMax Pro :]
Defined Templates:
Templates | Description | | Add Template I

Delete Template ]

Edit Template I

Done Help

Figure 6.2: Template Page
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Defining templates can save time when assigning privileges, especially when
the number of users is large. Templates are sets of privileges that can be
assigned quickly.

Add New Template — Clicking this button opens a dialog box asking that you
name the template, provide a description of it, if desired, and then choose the
privileges that will be associated with that template.

Delete Template- After selecting a Template from the list, clicking this button
asks you to confirm that you wish to delete the template. Choosing will
remove the template from the database.

Edit Template — Clicking this button allows you to make changes to the privi-
leges associated with the selected template.

x

~User Privileges for Charles Lexington

Registered software:

SoftMax Pro -
Save files and protocols

Sign e-statements

Create and modify e-statements

Clear Audit Trail =
[¥] change Autosave parameters

Change Group Table and Template settings

Change Data Reduction Settings

q Change Instrument Settings | _’ﬂ
4 »

Add Mew Software Delete Software |

—Password

Change the password of current user: Change Password I

™ Force Password Change

Figure 6.3: User Privileges Page in Add New User Wizard

The Registered software: drop-down box shows available software programs
from Molecular Devices. The list box displays user privileges that are avail-
able with the selected software. This list refreshes each time the software pro-
gram selection is changed.

Checking the checkboxes before items in the list box allows the administrator
to assign specific privileges to the new user. The privileges can be changed
later from the Modify User dialog box.
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After assigning user privileges, click the button. The new user will

be displayed immediately in the registered user list box on the Users property
page.

Note that the[Modify User ] and [Remove User | buttons are both disabled.
These buttons are enabled only if a user is selected (highlighted) in the Users
list box on the Users property page.
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Privileges

When adding a new user to an Enterprise Administrator database, after defin-
ing a user name and password, the administrator will be prompted to define
privileges for each user.

User Privileges ."E'

The Following privileges are avalable for the selected software type. Assign
permissions by either choosing predefined template or selecting manually,

Choose Template: I | Ll

SoftMax Pro |
[ save files and protocols

[ sign e-statements

D Create and modify e-statements

[ clear Audit Trail

D Change Autosave parameters

[ change Group Table and Template settings
[ change Data Reduction Settings

[0 change Instrument Settings

[ change Notes Text

[ maskjUnMask Wells

] read Empty Plate and Cuvette Sections
[ overwrite Plate and Cuvette Data

D Remove signatures from e-statements

< Back Finish Cancel Help

Figure 6.4: User Privileges Dialog Box

Choose Group

Using groups, pre-defined settings can be applied quickly and easily to a new
user. Defining a group is not required -- privileges may be set individually.

Save files and protocols

Allows a user to save SoftMax Pro EE files to disk.
Sign e-statements

A user can e-sign statements within SoftMax Pro EE.
Create and modify e-statements

Allows a user to create and modify statements in an experiment.
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Clear Audit Trail

Allows a user to erase the Audit Trail window that displays all activity within
the SoftMax Pro EE program since the program started.

Change Autosave parameters
Allows a user to modify the Autosave features of SoftMax Pro EE.
Change Group Table and Template settings

Gives a user the ability to access and edit the features of the Template... option
of the Plate menu.

Change Data Reduction Settings

Gives a user the ability to access and edit the features of the Reduction...
option of the Plate menu.

Change Instrument Settings

Allows the user to edit the settings for the instrument through Instrument
Setup... in the Control menu or by clicking the Setup button on the plate sec-
tion.

Change Notes Text

Allows the user to modify or add to the text contained in the Notes section of
an experiment.

Mask/UnMask Wells

In the template editor, a user can select which wells will be excluded from
analysis.

Read Empty Plate and Cuvette Sections

Allows a user to perform a reading if a plate does not contain data.
Overwrite Plate and Cuvette Data

Allows a user to perform a read that replaces data that is already present in a
plate section.

Remove signatures from e-statements

Allows a user to remove the signatures from a statement, making that experi-
ment editable again.

Modify User

To modify a user, select that user from the Users list box on the Users property

page and then click the button. The Modify User dialog box
will open.

Remove a User

To remove a user, select that user from the Users list box in the Users property

page and then click the button. The following warning mes-

sage will appear, asking for confirmation from the administrator to prevent
accidental removal of a user.
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x

‘Yau have chosen to remove John Smith From the software's user list, John Smith will no longer be
allowed to use any software,

Are you sure you want to remove John Smith?
CE I Cancel |

Figure 6.5: Remove User Warning Message

If the user really should be removed, click the button. The removal of a
user is immediate and that user will disappear from the Users list box in the
Users property page.

Change Password

The administrator may change the user’s password. This step doesn't require
entering the old password. The administrator may simply assign a new pass-
word as shown below.

x

Mew Passiword: I bbb L Ll

Confirm Password: I (TTTYTTY]

Ik, I Zancel

Figure 6.6: New Password Dialog Box

The new password must be at least six characters long and must contain at
least one numeric and one alphabetic character.

Global options appear in the lower left corner of the Users property page:
Password Aging and Idle Time-out. These options are disabled if their check-
boxes are empty. If checked, the administrator must enter either the duration
of password aging or the desired idle time-out period.

Global Options Pane

— Global Options

[~ Password Aging 0 Months

[~ 1dle Time-out l 0 Minutes

I~ Lock software after logon Failures

Figure 6.7: Global Options Pane
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Password Aging indicates the period of time (in months) after which users
must change their passwords. When a user logs on within 15 days of pass-
word expiration, notification of the need to change the password will appear.
If the password is not changed before the expiration date, it will expire and
the user will be unable to log on. The administrator must then reset the pass-
word.

Idle Time-out indicates the duration of inactive time (in minutes) after which
the software application, such as SoftMax Pro, will automatically log out.

Lock software after three logon attempts — When this option is enabled, if a
user enters the wrong password three times in succession, the software will
lock. A message will appear explaining that the program is locked and that
the administrator must enable the path to the database again.
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Enterprise Edition of SoftMax Pro

Security Menu

The Security menu provides the initial connection from SoftMax Pro Enter-
prise Edition to the Enterprise Administrator database.

Security

Set Administrative Group...

Log Ouk,,.
Zhange Password, ...

Show Audit Trail

Show Admin Infa...

Figure 6.8: Security Menu in SoftMax Pro Enterprise Edition

Set Administrative Group...

Displays the Open dialog box used to select the Enterprise Administrator
database file that contains the user and password information for SoftMax
Pro Enterprise Edition.

Log On...
Prompts a user to enter his/her assigned user name and chosen password.
Log Out...

Terminates the user's connection to the SoftMax Pro Enterprise Edition pro-
gram.

Change Password...

Opens a dialog box allowing the current user to change his/her password.
Show Audit Trail

Displays a list of all user activities performed on the current file.

Clear Audit Trail

Erases all information shown within the Audit Trail window.

Show Admin Info...

Displays the privileges set for the current user.
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SoftMax Pro Enterprise Edition and Enterprise Administrator

User Information

- Permissions

Mame: Charles Lexingtan

Admin Group: CiMolecular Devices\SOF TmaxPRO Program

Files\RB[*atabase.edb

Save files and protocols

Create and modify e-statements

Sign e-statements

Fead Empty Plate and Cuvette Sections
Change Instrument Settings

Change Group Table and Template settings
Change ata Reduction Settings

ol astelinhd 3k Wells

Change Motes Text

Change Autosave parametars

0K

Figure 6.9: User Information Dialog Box

E-Statements

Add Statements

A Statement is a section within SoftMax Pro (Enterprise Edition only) that pro-
vides a location for statements regarding authorization, review, and valida-
tion of data files. After a statement is created, it can be “signed”—a process

that locks the file, preventing further changes.

Add Statements is located under the Experiment menu.

Selecting Add Statements will open the “Electronic Statement Setup” dialog

box. This dialog box allows a user to enter a title for the Statement and to

enter text describing its purpose. The Statements section is the first section a

Document-it will appear as the first section in the first experiment.

(BN The user must have permission to create /modify electronic state-

ments to add a statement.

SoftMax Pro User’s Manual

6-17



Chapter 6: SoftMax Pro Enterprise Edition and Enterprise Administrator @

Electronic Statement Setup

- Statement Title

|Appr-:-1ra| |

- Statement

Requesting approval for the current experimenﬂ

Cancel

Figure 6.10: Electronic Statement Setup Dialog Box

This dialog box allows a user to enter a title for the Statement and to enter text
describing its purpose.

After a Statement has been created, new statements may be added using the
Add Statement button on the Statements section title bar or by selecting “Add
Statement...” in the Statements Menu.

- Statements i|
Approval
Reguesting approval for the current experiment
Staternent not signed.

Figure 6.11: Statement Section in SoftMax Pro Enterprise Edition
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Statements Menu

Stakements

add staterment. ..
Madify Stakement. ..

Sign Skatement. ..

Figure 6.12: Statements Menu in SoftMax Pro Enterprise Edition

Once a Statement section has been added to the document in the Experiment
menu, the Statements menu appears (it replaces the other “section” menus
such as “Plate,” “Notes,” etc.). The Statements menu allows the active user to
create or modify statements in the current experiment.

Add Statement... (Button equivalent: )

Allows the current user to create a new statement (if that privilege is available
to the current user).

Available only to users with permission to create/modify e-statements. Can
only be performed on unsigned Statements.

Modify Statement... (Button equivalent: double-click the statement)

Opens the Electronic Statement Setup dialog box, allowing the current user to
change the title and text of the active statement.

Available only to users with permission to create/ modify e-statements. Can
only be performed on unsigned Statements.

Remove All Signatures...

If a statement has been signed, a user with this privilege can remove all signa-
tures from the active statement. When all signatures have been removed, the
file becomes editable once more.

Copy Statement

Copies the title and body of the statement onto the clipboard. Does not copy
information added to a signed statement.

Paste Statement

Inserts the clipboard contents into a Statement section of the current experi-
ment.

Available only to users with permission to create/ modify e-statements. Can
only be performed on unsigned Statements.

Sign Statement... (Button equivalent: )
Displays the Sign Statement dialog box.
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Sign Statement

Approval

Requesting approval far the current experiment

Dizagree Add & Mote ‘ Agree |

Figure 6.13: Sign Statement Dialog Box

Cancels the signature process and closes the dialog box.

Add A Note

Allows the user to add a note to the statement prior to signing it.

Prompts the user for a his/her password and then, upon proper entry, signs
the document with the user name, date, and time.

Once a statement is signed, the Experiment will be locked and can-
not be edited unless signatures are removed. Unsigned statements
may be signed, but no futher changes can be made. Multiple signa-
tures may appear on one statement. Signatures are saved with data
files but are not saved with protocols.

- Statements
Approval
Reguesting approval for the current experiment
Note added when signed:
Experiment approved.
Signed by Charles Lexington on Tue, Jun 18, 2002 17:37

Figure 6.14: Signed Statement Section
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Introduction

Initial display and reduction of the data received from the MDC Microplate
System instrument is performed in the Plate section or CuvetteSet section in
which the data has been collected. Display and reduction parameters can be
set up either prior to or after collecting data. The display and reduction
parameters may be modified at any time.

Data analysis and the display of analyzed data is also performed in the Group
sections (created when wells/ cuvettes are assigned to groups in the Template
Editor) and the Graph section(s).

Notes sections may be used in conjunction with any other section to provide
text commentary and/or a display of data through the use of summaries.
Notes sections are used most commonly to provide an introduction to or sum-
mary of results for a data file.

All data files have a minimum of one Plate section or one CuvetteSet section
with data in it. Multiple Plate sections and / or CuvetteSet sections may be
present. Most files will have a template and Group, Graph, and Notes sec-
tions. However, depending upon the assay and how you wish to report the
data, only some of these sections may be (or need to be) present in every file.
Some simple assays, such as reading the absorbance of proteins at 280 nm in a
cuvette (or in a microplate with PathCheck), allow you to calculate concentra-
tion in the Plate or CuvetteSet sections. In such an example, Group and Graph
sections are necessary only if you wish to display the data graphically.

Many common assays consist of data acquired in a Plate section or CuvetteSet
section. Standards and unknowns are defined in a template. Unknowns are
then interpolated from a standard curve. The following diagram shows the
relationship between the different sections in SoftMax Pro:

Standard
Group Table

Reduced Number
from Plate/Cuvette
Reported Here

Plate or Cuvette
with Template

Graph Section

Plots Created with

Initial Data from
Microplate <
Reader

Unknowns
Group Table

I

Reduced Number
#rom Plate/Cuvette
Reported Here

Information from
Standards
Group Table

Interpolated Values
(Results)
Reported from
Graph Section

Figure 7.1: Relationship of Sections

This chapter discusses the initial display and reduction of data in the Plate
section first, followed by display and data analysis in the Group, Graph, and
Notes sections.
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Initial Data Display and Reduction: Plate/CuvetteSet Section

The manner in which data is displayed in a Plate section or CuvetteSet section
depends on the type of reading that was performed (Endpoint, Kinetic, or
Spectrum), but can be customized by choices made in the data display and
reduction settings. Depending on the type of reading performed, display
options include:

* Number or plot displays for raw OD or %T (with or without reduced
number).

INOf¥H The number format (use of commas or periods in numeric notation)
chosen for the computer operating system in general is reflected in
the way that SoftMax Pro displays data.

* Number, Plot, Threshold, Ranged, or Grayscale (with or without reduced
number)

e Display as one or three samples per row or display as microplate layout
(CuvetteSet section only)

* (SpectraMax Plus*®* or 340PC3% only): If you have chosen 384-well plates
from the Instrument Settings, you can display the wells in different ways:
Normal, Vertical, Rotated, Large, or Interleaved.

Default displays are shown automatically unless you choose a different dis-
play option.

Reduction options allow you to display the raw data received from the MDC
Microplate System instrument in a reduced (analyzed) form. Which reduction
options are available depend on the read mode, instrument, and read type
used; custom settings, using formulas you create, are available for all read
modes, instruments, and read types.

Reduction settings do not affect the raw data but simply cause it to be dis-
played differently, allowing you to change reduction settings without affect-
ing the raw data from the plate or cuvette reading in any way.

Custom reduction formulas require the use of accessors and operators that
are understood by SoftMax Pro. A list of such accessors and operators can be
found in The Formula Reference Guide.

7-4
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The Data Display

After a plate or cuvette has been read, the information sent from the MDC
Microplate System instrument is shown in the data display in the active Plate
or CuvetteSet section. The default display for data from Endpoint readings is
raw OD numeric values. Data from Kinetic or Spectrum readings is displayed
in plots format (raw OD values with respect to time or wavelength). While a
Kinetic or Spectrum reading is in progress, the display updates dynamically
to show the data collected so far. If the instrument is reading more than one
wavelength in Kinetic mode, plots for the different wavelengths are overlaid
in each well.

All choices except those defined in the Instrument Settings affect only the
manner in which the data is displayed—the raw data is not changed—permit-
ting you to optimize the display after data is collected.

Data reduction changes the way in which data is displayed and also
affects the values used in calculations within SoftMax Pro. While the
raw values remain unchanged, calculations will use reduced values,
if any, and are, therefore, affected by settings chosen in the Reduction
dialog box. For more information, see “Data Reduction” on page 7-23.

With the SpectraMax Plus, Plus®%4, 190, 340PC, and the VersaMax,
data comes from the instrument to SoftMax Pro with four digits to the
right of the decimal point (instead of three digits for all other instru-
ments). Only three of the four digits are displayed in the Plate section
or CuvetteSet section for Endpoint data, however: the fourth digit is
rounded up or down (0.0045 rounds up to 0.005; 0.0044 rounds down
to 0.004, for example). You can view all four digits of data, if desired,
by displaying the raw OD in a Group section table and increasing the
number of decimal places showing.

SoftMax Pro User’s Manual
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The Display Dialog Box

Before or after a plate or cuvette has been read, you can click the
button to open the Display dialog box which allows you to change the way
the data is presented. Choices available in this dialog box depend on whether
a Plate section or CuvetteSet section is currently active, which instrument is
chosen in the Preferences or is connected to the computer, and which read
mode you have chosen (for example, the choice for “Plots” is not shown if
Endpoint mode is selected). Figure 7.2 shows the default Display dialog boxes
for the different read modes for Plate sections; Figure 7.3 shows the default
Display dialog boxes for the three possible read modes for CuvetteSet sec-
tions.

The Display dialog box is divided into two parts (left and right): the default
display, “Raw OD” is shown to the left of a dividing line; the choices for
reduced data displays are shown to the right of the dividing line. Note: data
reduction itself is performed separately; settings here simply determine how
the reduced data will be displayed in the Plate or CuvetteSet section.

An additional set of choices in the CuvetteSet section Display dialog box
determines how an array of cuvettes will be displayed in the CuvetteSet sec-
tion: one cuvette per row, three cuvettes per row, or in a microplate layout.

The dialog boxes below show the default display choices for the three modes:
e raw optical density values (numbers) for Endpoint;
e the change in raw OD values over time for Kinetic; and

e raw OD values for the range of wavelengths, displayed as a plot, for
Spectrum.

Other choices available in this dialog box include displaying the data as a sin-
gle reduced value (number), in threshold, ranged, or gray scale formats, or
any combination of display choices with the reduced number (the reduced
number display choice cannot be used with the reduced number checkbox).

7-6
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me' Display
=
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Raw OD
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™ wiith recduced number
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Raw Data
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Figure 7.2: Plate Section: Endpoint, Kinetic, and Spectrum Display Dialog Boxes
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mi' Cuvette Display

R 0D Ea
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(default)
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Figure 7.3: CuvetteSet Section: Endpoint, Kinetic, and Spectrum Display Dialog

Boxes
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Data in the Plate section is displayed in a grid array (microplate format). With
all plates other than 384-well plates, the display is always shown as a stan-
dard microplate, with well Al in the top left corner. If you are reading 384-
well plates using the SpectraMax 340PC3 or Plus3%*, additional display
options can be chosen (see Figure 7.4) to make the display of data more clear:

* Normal: shows the data in standard left-to-right format, with well A1 in the
upper left corner. Columns 1 through 24 are along the top and rows A
through P are shown from top to bottom. The wells are smaller and data is
shown with fewer digits (les precision).

e Vertical: the plate is shown in the same orientation as Normal except that
columns 1 through 12 (all rows) are shown above columns 13 through 24
(all rows).

* Rotated: Same as the Normal view except that it is rotated 90 degrees clock-
wise (well Al is in the upper right corner).

e Large: Same as the Normal view except larger. This display can be seen in
its entirety only if you have the page size set for legal paper (8.5 x 14 inches)
in landscape orientation (set this in Page Setup or Preferences under the File
menu). In the example in Figure 7.4, the display is shown as it appears if
you do not change the page size from letter-size to legal.

¢ Interleaved: In this display, the wells are shown in a format that “skips”
every other well as follows: all odd columns and rows begin in the upper
left corner of the plate display and are followed by all even columns and
rows. So well Al is still in the upper left corner, but it is followed horizon-
tally by well A3, A5, ... A23, A2, A4, etc., and vertically by well C1, E1, ... O1,
B1, D1, etc. This display is most useful when the 384-well plate is composed
of 4 daughter plates of 96 wells each.

SoftMax Pro User’s Manual
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2| 6636 5486 4506|3686 | 3026|2486 | 2036 1676|1376 |11 36 |9 355| 7 655 |6 355 5255 4.355 3 655
4| 73.96 | 60.66|49.76 [40.76 | 33.46 | 27.46| 2246 | 1846 | 15.15 | 12.46 | 10,26 | 2.455 | 6.955 | 5.755 | 4.755| 3,955 Rotated Display
5|81.76 66.96 |54 B6 4506 | 3686|3026 | 2486 2036|1676 137611 36|9 355 | 7 655 £.355 | 5.255 4 355
&[90.36| 73.96 60,66 [49.76 | 40.76 | 33.46 | 27.46 | 2246 | 18.45 | 15.16 | 12.46 | 10.26 | 5.455 | 6.955 | 5.755 | 4.755
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s1[1a1fz21zm s a4 fssfearfrr1faa]na) rifzorfz.afzszarfa0]4s s [rorfas1]10a]12s Cutoffx 435 [po e
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3.8 16.8(20.4]24.9[30.3[36.0(45.1|54.0[67.0[s1.8[v0.8] 122 [15.2[ 12.5[22.5|27.5[33.5[40.8[40.8]60.7[74.0[90.4[ 110 [ 135
0.4]24.9[30.3[36.0(45.1]54.0[67.0[2 1.8]00.8] 122 [ 140 [ 182 |22.5]27.5[33.5[40.8]40.8]60.7 [7a.0[90.4] 110 [ 135 [184 201
indpoint Lmi | Autornix:Off | LastRead:
‘luoreseence | Ex 405 | Calibrate:On 716799
Em 450 | FMT: Auto 744 At
Cuteff® 435 [ posdzswell: 6
. BRI Interleaved Display
avelength Combination: ILm1

Figure 7.4: Plate Section for the SpectraMax Gemini or Gemini XS
Choices for a 384-well plate display are shown: Normal, Vertical, Rotated, Large,
and Interleaved.
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@ Chapter 7: Displaying and Analyzing Data Using Absorbance Instruments

The CuvetteSet section offers three display choices:
* 1 cuvette per row
e 3 cuvettes per row (default)

* Microplate format (8 x 12 array)

- Eﬂ CuvetteSet®{ | = Setupl |E Termplate I |E Reductionl |E Displagl b IEI
CuvetteSet*1
Al Endpaint
Lrnl 450
Drata: Mo Data
Ref: Mo Reference
“Wawvelength Comnbination: L
[rata Mode : Absorbance
- Eﬂ CuvettaSet®1 |a Setupl |E Templatel | = Reduct'ionl |E Drizplay I IEI
CuvetteSet*1
Al AZ AS Endpaint
Lm1 450
Lata: Mo Data Drata: No Data Lata: Mo Data
Ref: Mo Reference Ref: MNo Reference Ref: Mo Reference
wWavelength Combination: ILm1
Data Mode : Absorbance
- Eﬂ CuvettaSet®1 |a Setupl |E Templatel | = Reduct'ionl |E Drizplay I IEI
CuvetteSet* 1
1 2 E) 4 5 ) 7 g 2 10 11 12
& Endpaint
E Lm1 450
C
¥
E
F
G
H
wWavelength Combination: ILrnl
Cata Mode: Absorbance

Figure 7.5: CuvetteSet Display Options
From top to bottom: one cuvette per row, three cuvettes per row, and microplate
format.

The height of the cuvettes in the 1- and 3-cuvette per row displays may be
changed by highlighting any cuvette in the CuvetteSet section, placing the
mouse on the bottom of the cuvette (the pointer will turn into a cross-hair cur-
sor with vertical arrows), and dragging down.

INOJWH Resizing in this way will affect the display of all cuvettes in the
CuvetteSet section.
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Al

k

Ref:

Crata: No Data

No Reference

Wavelength Combination: L
[ata Mode : Abzorbance

A

Al

++

Cata: Mo Data il
Ref: Mo Reference
Al
‘wawelength Cornbination: ILrnd Diata: Mo Data
Crata MMode: Absorbance Fef: Mo Reference

+

B -
“wavelength Cornbination: ILmi
Crata Mode : Absorbance

C

Crata: Mo Data
Fef: MNo Reference

W' awelength Combination : ILmi
Data Mode: dbsorbance

D

Figure 7.6: Resizing Cuvettes in the CuvetteSet Section

A: Cuvette at original size. B: When the mouse pointer is positioned over bottom line
of cuvette display, it changes to show a crosshair cursor with vertical arrows.

C: Dragging the cursor down shows the bounding box, displaying where the boundary
for the cuvette will be when the mouse is released (D).

Resizing a cuvette display is different from enlarging the cuvette to a graph
(by double-clicking the cuvette or clicking the Graph button or choosing
Graph... from the CuvetteSet menu), which shows an enlarged display of
either Kinetic or Spectrum data in a separate window. Resizing the cuvette in
the CuvetteSet section provides an enlarged view of the data in the same win-
dow (note also that the resizing is saved with the file so the modification to
the size will be retained when you reopen the file at a later time).

Figures 7.7 (Plate section) and 7.8 (CuvetteSet section) show the default dis-
plays for Endpoint, Kinetic, and Spectrum modes. The default display for
Endpoint mode is raw optical density collected from the microplate reader.
For Kinetic and Spectrum modes, the default display is raw OD shown in plot
format: OD vs. time for Kinetics and OD vs. wavelength for Spectrum scans.
Data for most instruments may also be viewed as %T (% Transmittance)
instead of OD (optical density) by choosing %T in the Reduction dialog box.
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= Flate®1 |aSetup| |ETemp1ate| |EReduction| |E Disp]agl IEI
Plate*1
1 2 ] 4 5 3 7 g 3 1a 11 12
al0i00 {0011 | 0122|0135 | 0149 |0.165 |0.182 |0.201 | 0.223 | 0246 |0.272 | 0300 (| Endpoint
B|0.122 (0135|0149 | 0165 (0,182 | 0.201 | 0225 |0.246 |0.272 | 0.300 | 0.332 |0.367 |[Lm1 4350
Endpoint c|oa49|0aes |08z 0201 | 0223 (0246 (0272 |0.300 | 0332 | 0.367 | 0.406 (0448 é:ri?::;ce:_ﬂof:
Display 0|oasz (0201|0223 |0.246 | 0.272 (0300 (0352 | 0367 | 0406 | 0.448 |0.495 (0547 )
E| 0.zzz [0z4e | 0272 |0.300 | 0332 | 0367 | 0406 | D442 | 0.495 [0.547 | 0605 | 0eea |Flate Last Read:
233 AM TAHESD
F|0.272 |0.300 | 0.332 |0.367 (0406 | 0448 0495 | 0.547 | 0605 (0669 | 0739 0817
G| 0332 (0367 | 0406 | 0.448 | 0.495 (0547 (0605 | 0669 | 0739 | 0.817 [0.203 (0997
H| 0406 (0442 | 0495 | 0547 | 0605 (0669 (0759|0817 | 0903 | 0.997 [1.102 [1.218
Wavelength Combination: ILmil
Data Mode : Abzorbance
== Plate®q |ESetup| |E Templatel |2Reduction| |EDisplag| EI
s Plate*1
1 2 3 4 5 3 T g 3 10 11 12
i R R BB B B KTIT:e:c 5:00
Bl | A A | | ] ] | Interval:  0:30
Cﬁﬁfﬁgﬁﬁjﬁ/ﬁj-f’/ Reads : 11
Kinetic |?le—lorl | | | | | | | | ] | ?60
Display |f|—1— — —l — — —— |~ Bt
F—ﬂ‘f”‘/ﬂf”"ﬂ“j-’"’/"/’/ Lag Time: 0:00
e s R s e e End Time: 500
ac rMin: 0
L~ "~ 00 Mas: 1
W avelength Combination : Ll Wrnax Pts: 11711
Data Mode : Abzorbance
Flate Last Read:
243 AM T/1E493
- Flate®1 |ESetup| |ETemp1ate| |EReduction| |E Disp]agl IEI
Larnbda at Masimurm Plate*1
1 2 z 4 5 3 7 2 El 10 11 12
a LA AU ALA AL U A A ht dp b g Speotrom
8 UM A A A A b A A A b An)  starts 350
e JUMATAG AL B i aaldiaa) — step: 10
Spectrum | o[V II[LAA T RALL AL A A LA s AL A At k] matomoc: e
Display e[|/ AVALILUAA LA RALILILR A A b LA AL b LA A i 2120
e LA AT AL AU A AP AR R 2 ] St 330
o U UVIALLALA A AL AL A A A AA b An] d) 20 Pn 0
JUALAUA A A A LA AR R AR AL L i)™ ™
Wavelength Combination: ILmil Flate Last Read:
[ata Made : Abzorbance 242 aM 7A1ES99

Figure 7.7: Default Displays for a Plate Section
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Endpoint
Display

Kinetic
Display

Spectrum
Display

= CuvetteSet®1 [l Setup | [E3 Termplate | [ X Redustion|  [EZDisplay | - [a]
CuvetteSet*1
LAl AZ AZ Endpoint
0.000 ap Q.00 an Q.000 0D Lm1 430

[rata: 7/16/9% §:58 A Data: FA1E599 857 A [ata: 7/16/9% 5:57 A
Ref: T/16/99 £:57 AM Ref: 7416599 857 &M Ref: TA16/99 2:57 AM

‘wawelength Combination: ILm1
Drata Mode : Absorbance

== CuvetteSet#q | = Setup | |E Template | | % Reduction | |E Drisplay | e IEI
Wrnax CuvetteSet*1
A1 A2 AZ Kinetic
Tirne: 5:00

Interval: 020

___’_4_——’——’—) Reads : 16

Data: 7A16/99 9:02 AM Data: 7416599 202 4M Data: 7/16/99 9:02 AM Lmi 450
Ref: TAESST 902 A Ref: 71699 902 &M Ref: THESST 902 A

Lag Tirne: 0:00
Wavelength Combination: ILmi E'E)dr:il:jeci 5:00
Drata Mode : Absorbance T Mes §

Ymax Pts: 16516

- CuvetteSet®1 | =8 Setup | |E Template | | * Reduction | |E Di=play | @ IEI
Larnbda at Masirmunn CuvetteSet*1
LAl AZ AT Spectrum

Start: 450
Stop: 730
Step: 15

Data: 7/16/99 9:04 &M Data: 7A16/99 9:05 4M Data: 7/16/99 2:05 &M

Ref: Mo Reference Ref: No Reference Ref: Mo Reference Start: 450nm
End: 7S0nm
L ob Min: 0
s
‘wawelength Cornbination: ILrnl 00 Mas: 1

Data Mode : Absorbance

Figure 7.8: Default Displays for a CuvetteSet Section (Endpoint, Kinetic, and
Spectrum Modes)

Reduced Number

The reduced number is based on the settings defined in the Reduction dialog
box. It is a combination of blank subtraction (pre-read and/or plate blank in
the Plate section and ref and/or template blank in the CuvetteSet section),
wavelength reduction, and Spectrum scan or Kinetic reduction. The informa-
tion acquired from the microplate reader is reduced to a single number or
value. The reduced number will be reported in the Group section when a tem-
plate has been defined.

To view by reduced number alone, select the Number option (the first choice
to the right of the default, just after the dividing line); to see a reduced num-
ber as well as another type of display, click the box next to the option that says
“With reduced number” in the lower left of the dialog box to enable it. Chang-
ing the reduction parameters after choosing a reduced data display mode will
cause the display to update accordingly. More information about reduction
formulas and how to customize them follows later in this chapter.
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Threshold, Ranged, and Gray Scale

To display Threshold, Ranged, or Gray Scale data, high and low values must
be entered. When you choose one of these display options, SoftMax Pro pro-
vides default values for the high and low limits by means of an autoranging
function (encompassing all the data from lowest to highest value). You can
change the high and low limits by highlighting the existing value and enter-
ing a new value. An example of the Display dialog box for a Kinetic reading
(Plate section) with the Threshold display option chosen is shown in Figure
7.9.

|z

Eavr Faduced

“max (units per sec.) Lmi
Btz L RIS

Higgh: -1 2600 .
Oy [Teoshor <], (YA Low/High

Limit Boxes

Show
[ with reduced number

Cancel | ar. I

Figure 7.9: Display Dialog Box for Kinetic Threshold Display

Threshold

The Threshold display shows the raw data as a plus (+) for values above the
high limit, an asterisk (*) for values within the limits, and a minus (-) for val-
ues below the low limit. Figure 7.10 shows an Endpoint reading displayed
using the Threshold option along with the reduced number.
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- Flate®1 =1 Setupl |E Temp]atel | > Reductionl IEDisp]ag I IEI
Plate*1
1 2 = 4 3 & ¥ g 3 10 i1 1z
_ w w * * * w w w Endpaint
Aloton 0111 (0122 (0125|0149 [0165 01582 | 0.201 |0.222 |0.246 [0.272 | 0.200 [ L1 450
W # W W W W L W # W W W
Autorniz : OFf
Bloazz (0135|0149 (0165 |0.82 (0201 | 0223 | 0,246 | 0.272 | 0,200 | 0.332 | 0.367 || Calibrate : Once
W # W W W W w W # W W W
c Plate Last Read:
0.14% | 0165 | 0152 [0.201 |0.228 | 0246 | 0272 |0.200 |0.322 | 0.367 |0.406 | 0448 [9-17 aM TA16/99
" # W W W L L " # W W W
Plogsz |0.201 |0.223 [0.246 (0272 | 0300 | 0332 | 0.367 | 0.406 | 0.448 | 0.495 [0.547
W # W W W W L W # W W W
El 0222 | 0246 |0.272 |0.300 [0.332 | 0.367 | 0,406 | 0.445 | 0.495 | 0.547 [0.605 | 0.669
i # W W W W L i # W W W
Flozrz |0200 | 03222 |0367 | 0406 | 0442 | 0495 | 0547 | 0605 | 0669 | 0733 | 0817
W # W W W W L W # W W W
Blozzz |0.367 | 0408 [0.448 |0.495 | 0547 | 0605 |0.669 | 0,739 | 0,817 | 0.902 [0.997
W # W W W W w W # W W +
Hlo4ne |044s 0495 (0547 |0605 | 0669 | 0739|0517 [0.902 [0.997 [1.102 | 1218
Wavelength Combination: ILm1
Data Mode: Absorbance
- o« o * 01te12 1.2

Figure 7.10: Endpoint Data Displayed as Threshold with Reduced Number

Ranged

When the Ranged display is chosen, raw data that falls between the high and
low limits is assigned proportionally to integer values from 0 through 9. Val-

ues above the high limit are displayed as a plus (+) and values below the low
limit are displayed as a minus (-). Figure 7.11 shows reduced Kinetic data dis-

played in Ranged format.
- Plate®] [&3 setup| [(ETemplate | [E Reduction|  [E@Display | \E’
\rnas Plate*1
1 2 ] 4 5 & ¥ o] 9 10 11 12
af - o o o 0 0 1 1 1 1 2 2 [ Kinetic
Tirne : .00
E o o u] u] 1 1 1 1 2 Z Z 3 Interval: 009
c| o o 1 1 1 1 z 2 2 z z z || Feads ™
b 1 1 1 1 Z 2 2 E) 3 E) 4 4 lof] <=0
Autorniz : OFf
E ! ! 2 2 2 3 3 5 4 4 5 3 Calibrate : Once
F 2 2 Z E) E) 3 4 4 3 =] ) ) R
Lag Tirme: 0:00
G z z z z 4 4 =1 3 & & T ] End Tirne : 500
abk Min: 0
Hl = S 4 4 5 5 3 & T 8 2 + | an M 1
“wWavelength Combination: L1 Mmax Ptz: 34./34
Crata Mode: Absorbance
Plate Last Read:
916 AM FHE/I9
-4 242 0 ¢ 323 1« 404 2 ¢ 489 I ¢ SE5 4 ¢ g48
o < 727 & < B03 T < 3888 8 < 959 D = 1ed + » 1el

Figure 7.11: Kinetic Data (Reduced) Displayed as Ranged
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Gray Scale

The Gray Scale option presents the raw data in eight shades of gray, changing
from light (for values less than or equal to the low limit) to dark (for values
greater than or equal to the high limit). Figure 7.12 shows reduced Endpoint
data displayed as Gray Scale.

- Plate®1 |aSetup| |ETemplate| |ZReduction| |EDisplag| IEI
Plate*1
1 2 K] 4 5 = 7 =] El 10 11 12
o o o | 72
s I I I I I I I I I Jjwm s
cfl || || I I Il Il || || || I I qgult%mi:crﬂuff
allbrate . Unce
3 | | v v o
E l:l Flate Last Read:
F,_”_”_”_| 9:1? AM TA1EF99
I O [ I
] I [ | I
“w'avelength Combination: ILm1
[rata Mode : Absorbance
|:|< o1 |:|< 0z |:|< 05 |:|< o7
.<E|.8 .<1.c| .<=1.2 .> 12
Figure 7.12: Endpoint Data (Reduced) Displayed as Gray Scale
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Graphing Wells

You can enlarge the display of the wells shown with Kinetic, Spectrum,
or well scan modes to get a close-up view of the data. This is done by either
double-clicking the particular well or cuvette in the data display or by select-
ing the well or cuvette and then clicking the Well Graph button in the Plate
section or CuvetteSet section tool bar.

Kinetic and Spectrum Well Graphs

Well Graphs plot the data for the individual wells in a microplate or for indi-
vidual cuvettes and show the well ID and reduction information, including
the goodness of fit (R"2 value), if appropriate. The default display for the
X-axis shows time for Kinetic plots and wavelength for Spectrum plots; OD or
%T is displayed on the Y-axis for both plots.

Positioning the cursor within a Well Graph shows X and Y values for the cur-
sor location, allowing you to determine more precisely the location of data
points.

Well Graph Options

Along the bottom of each Well Graph dialog box are eight buttons (five when
using well scan mode) that perform the following functions:

.
Opens the Print dialog box.

.
Opens the Reduction dialog box.

By default, the ranges on the enlarged plot are set to the limits defined in
the Reduction dialog box, and the information included near the bottom of
the window is based on the reduction settings currently in use. You may
change these settings (wavelength combination and type of reduction used,
minimum and maximum OD limits, lag time and end time, and number of
Vmax Points; for a cuvette, whether or not to use a template blank, absolute
values, or to show the data as absorbance or percent transmittance). More
information about the reduction options can be found later in this chapter.

Changes to the reduction settings made within well graphs will be
applied to all wells or cuvettes in the Plate or CuvetteSet section.
When viewing Raw data, you can scale the graph to see data outside
the reduction limits [line(s) are included on the graph indicating the
limits and the area outside of them will be shaded slightly]. This view
should assist you in determining the best limits for the reduced data.

® [ ShowRaw | [ShowReduced] Show Raw /Show Reduced button

This button toggles the Well Graph between views of raw and reduced
data. When the Well Graph is opened, the initial view depends on the Dis-
play settings for the Plate section. If raw data is being displayed in the Plate,
the initial view in the Well Graph will be raw data and the button will be set
to “Show Reduced.” If reduced data is being displayed in the Plate section,
the initial view in the Well Graph will be reduced data and the button will
be set to “Show Raw.”
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[ScsleTobata| [ScaeTolimits] Scale to Data/Scale to Limits button

This button toggles between a view of the data within the reduction limits
and a view of the entire data set. Switching between these views helps to
visualize how the limit settings affect data reduction. If raw data is being
viewed in the Plate section, the display in the Well Graph is set initially to
show the plot scaled to the reduction limits. If reduced data is being viewed
in the Plate section, the Well Graph display is set initially to show the plot
scaled to the data.

(O34 If you are viewing raw data and click the Scale to Limits or

Scale to Data button, only the display of raw data in the Well Graph
will be affected (the button will not affect the view of reduced data).
The same is true if you click this button while viewing reduced data.
To produce comparable scaling of both raw and reduced displays,
this button must be set to either Scale to Limits or Scale to Data for
both raw and reduced views of the Well Graph.

Graph Options button
Opens the Well Graph Options dialog box which allows you enable or dis-
able connected points or plotted symbols the graph.

Graph Options

[ Connect Points

B4 Plot Symbols

Cancel I

Figure 7.13: Graph Options Dialog

X-Axis Settings button
Y-Axis Settings button

Opens the Well Graph Axis Settings dialog box for the particular axis,
allowing you to set Auto Range parameters, choose the minimum and max-
imum values for the selected axis, cause the axis to be auto-ranged, add or
remove gridlines, and add or remove axis tick marks. When a Well Graph is
opened, the default settings are to show the reduction limits for that axis
with Auto Ranging off and gridlines and tick marks selected. Only the Well
Graph being viewed is affected by changes in these dialog boxes.

Closes the Well Graph dialog box.
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Figure 7.14: Well Graph for a Single Kinetic Microplate Well (Raw Data)
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Figure 7.15: Well Graph for a Single Kinetic Cuvette (Reduced Data)

Multiple wells from the same Plate section or cuvettes from the same Cuvette-
Set section can be graphed together in one enlarged window. Select the
well(s) or cuvette(s) in the data display (hold the Shift key if you are selecting
non-contiguous wells or cuvettes; you can drag across contiguous wells) and

then click the Graph button or double-click in one of the selected wells or

cuvettes.
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Figure 7.16: Well Graph for Three Kinetic Wells of a Microplate (Raw Data)

The choices you make for viewing the data in the Plate or CuvetteSet section
also affect the way the Well Graph appears. Figures 7.14 and 7.16 show Well
Graphs for raw data displays. If you display one of the reduced options
(reduced number, Threshold, Ranged, or Gray Scale), the Well Graph will
show the plot with an indicator of the reduced value and will include the
word “Reduced” in the window title (see Figure 7.15 which shows the Well
Graph for a single Kinetic cuvette viewed in a reduced plots format).

Zoom Box

You can enlarge the Well Graph even further by clicking the zoom box in the
upper right-hand corner of the window (the center box of three in the upper
right corner in Windows). Clicking the zoom box once will cause the window
to fill the total display on your monitor; clicking the zoom box again will
return the window to its previous size.

Size Box

Clicking and dragging the size box located in the lower-right corner
(Macintosh) or clicking and dragging the lower right corner of the window
(Windows) allows you to make the Well Graph any size desired.

Printing the Well Graph

You can print the Well Graph window, if desired, by clicking the
button at the bottom left corner of the dialog box.

If you enlarge the Well Graph to greater than 12 inches, the graph
will not fit on an 8.5- by 11-inch page and the printout will be trun-
cated.
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Masking Wells or Cuvettes

If you find data in certain wells or cuvettes (outliers) that should be excluded
from the calculations to be performed by data reduction, you can mask these
wells or cuvettes. Select the well(s) or cuvette(s) to be masked and then click
the Mask button in the Plate section or CuvetteSet section tool bar or choose
Mask... from the Plate or CuvetteSet menu. Masked wells/cuvettes are
shown with an overlay of diagonal lines.

The masking function can be used as a “what if?” tool. For example, you
could suppress or enable certain functional groups within the experiment.
Suppose you have included a group blank in the template and want to see the
data with and without the blank. Masking the group blank wells would sup-
press the blanking function; unmasking them would enable it again.

o Flate®1 |ESetup| |ETemplate| |2Reduct1’on| |E Disp]aul IEI
Plate*1
1 z 3 4 5 3 7 g el 10 11 1z
&|-0.0%0(-0.020{-0005 0005 {0019 (0035 0052 0071 0092 0ii6 0142 0.170 |[Endpeint
B|-00028(0.005 |0.01% 0035 0052 0071 0092 (0116 0142 {0170 0202 0237 ([Lm1 430
C| 0019|0035 (0052 0071 {0092 0116 0142 0170 0202 0237 0275 0318 | Automizx: OFF
Calibrate: On
) 0022 0116{0142 (0170 0202 0237 0275 0318 03265 0417
E 0142 0170 0202 0237 0275 0313 0365 0417 0475 05zg |Plate Last Read:
952 A T/16499
F 0275 (0318 (0385 0417 0475 0538 oo 0o0s
o
G 0365 (0417 (0475 0538 0 6G5—n 2 7 Masked
o
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Figure 7.17: Masked Wells in a Plate Section and a CuvetteSet Section

To remove masking from one or more wells, highlight the masked well(s) and
click the Mask button in the Plate section tool bar (toggles masking on and
off) or choose Mask... from the Plate or CuvetteSet menu again. The diagonal
lines covering those wells (and masking function) will be removed.
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Data Reduction

Raw data received from the MDC Microplate System instrument can be dis-
played in an analyzed (or reduced) form. The reduction process within Soft-
Max Pro is based on formulas that reduce the raw data to show a single
number for each well or cuvette. Further analysis of this reduced number
then takes place in the Group and Graph sections.

SoftMax Pro performs calculations hierarchically when reducing the optical
density information collected from the instrument. Calculations in the Plate
section or CuvetteSet section are performed in the order shown below. If an
option has either not been selected in the Instrument Settings dialog box, is
not available for the instrument you are using, or has not been defined in the
template and/or Reduction dialog box, SoftMax Pro starts/ continues with
the next listed calculation.

Plate Section

1)
2)

3)

4)
5)
6)
7)

Convert OD to %T (and vice versa)

Pre-read plate blank or plate background constant subtraction (or division for
%T)

PathCheck pathlength correction (different equations for OD and %T)—available
with SpectraMax Plus, Plus384, 190, and 340PC only

Plate blank subtraction
Wavelength reduction
Kinetic or Spectrum reduction

Group blank subtraction

CuvetteSet Section

1)
2)

3)
4)
5)
6)

Convert OD to %T (and vice versa)

Reference is subtracted from the reading (optical density mode) or the read data is
divided by the reference (%T mode—see Caution below)

Template blank subtraction
Wavelength reduction
Kinetic or Spectrum reduction

Group blank subtraction
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A\ XN Separate mathematical calculations are used for handling
OD and %T calculations for Pre-read plate blanking, PathCheck, and
Reference because OD calculations are performed on a linear scale,
whereas %T calculations are performed on a logarithmic scale. Other
calculations, however, are not calculated differently by SoftMax Pro
for absorbance and %T modes. Because of this, Molecular Devices rec-
ommends that %T be used only for raw OD, raw OD with Pre-read plate
blank subtraction, or PathCheck-corrected raw OD readings. Use caution
when using %T on reduced numbers or any readings that apply other
calculations since the data may not accurately reflect proper calcula-
tions.

You can access the Reduction dialog box in several ways: by clicking the
button in the tool bar of the active plate/cuvette section, by
choosing Reduction from the Plate/CuvetteSet menu, or by clicking the
button in the Well Graph display. The appearance of the Reduc-
tion dialog box will be different depending on the type of read mode you
have chosen, and the options you have chosen in the Instrument Settings dia-
log box. Figures 7.18 and 7.19 show the Reduction dialog boxes for a Plate sec-
tion and a CuvetteSet section, respectively, in Endpoint, Kinetic, and
Spectrum modes, along with the default reductions for each of those modes.
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Figure 7.18: Reduction Dialog Boxes for Endpoint, Kinetic, and Spectrum Modes

(Plate Section).
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Figure 7.19: Reduction Dialog Boxes for Endpoint, Kinetic, and Spectrum Modes
(CuvetteSet Section)
The PathCheck (for those instruments that support this function) and pre-
read plate reduction parameter checkboxes will not be displayed in the Plate
section Reduction dialog box unless they have been selected in the Instru-
ment Settings dialog box. Figure 7.20 shows how the Reduction dialog box
looks with the “Use plate blank,” “Use pre-read plate,” “Switch normal and
pre-read,” and “Apply PathCheck” options available.
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Endpoint

Reduction
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----- Lrata Mode
B Usze plate blank
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G #pply PathCheck

(Cancen)

Figure 7.20: Example Reduction Dialog Box Showing PathCheck, Pre-Read and Plate
Blank Options

All of the read modes offer one or more predefined choices for reduction. The
predefined reductions are described below under the appropriate read mode
heading. In addition, with any read mode, you can create a custom reduction
formula to better suit your needs. Since all custom reduction formulas are
defined the same way, regardless of read mode, they are described together
after the individual read mode sections.

Wavelength Combination

The default reductions for Endpoint readings are !Lm1, !Pathlength,! and
Custom for all MDC Microplate System instruments when you read at a sin-
gle wavelength or if you choose “1-Ref” (for all instruments except Spectra-
Max and VersaMax). The !Pathlength reduction reports the pathlength in each
well. With all SpectraMax instruments, additional wavelength combinations
become available depending on the number of wavelengths chosen. For any
MDC Microplate System instrument, you can choose Custom and create dif-
ferent reduction formulas. The wavelength combinations available in the
drop-down menu show the correct format of the formulas that produce these
reductions.

PathCheck (SpectraMax Plus, Plus®%, 190, 190PC, 340PC, and
340PC3% only)

Pathlength correction allows microplate data in Endpoint mode (for those
instruments that support PathCheck) to be normalized to a 1 cm pathlength.
When PathCheck is turned on in the Instrument Settings dialog box for the
plate, “Apply PathCheck” appears in the associated Reduction dialog box.

1 The IPathlength option is only applicable to Plate or CuvetteSet sections

when using the SpectraMax 190, 190PC, 340PC, 340PC%, Plus, or Plus3%4;
however, the wavelength reduction display is not instrument-dependent in Soft-
Max Pro, so this choice is always shown, regardless of which instrument

is connected or chosen in the Preferences. Choosing !Pathlength with any other
instrument or for CuvetteSet sections in the SpectraMax Plus or Plus®3* will cause
an error. The Plate section will not display a reduced number and, consequently,
no values will be reported in the Group section table.
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Kinetic

Wavelength Combination

The default wavelength combination for Kinetic readings is !Lm1 and is the
only choice (besides Custom) for all MDC Microplate System instruments
except the SpectraMax and VersaMax. For the SpectraMax, the choices
depend on the number of wavelengths chosen (for example, if you will read
at two wavelengths, choices default to ILm1 and !Lm?2, along with Custom).
With the VersaMax, choices depend on whether you are reading the plate at
either one or two wavelengths. For any MDC Microplate System instrument,
if you do not wish to use the default reduction, you can choose Custom and
create a different reduction formula.

Kinetic Limits
The Limits settings for the display of Kinetic data are MaxOD, MinOD, Lag
Time, and End Time.

The display of OD values is shown relative to the first point mea-
sured for each well. Negative Kinetic values decrease with time, and
limits should be set accordingly (below 0) to view negative Kinetic
data.

Limits define the data that will be viewed and included in data reduction,
but do not affect data collection. If you alter a limit to show less data,
you can always display the “hidden” data again by changing the
limit.

MaxOD

The limit for the maximum value you wish to report. Any values from the
reading that are above this limit will not be shown and will be excluded from
data reduction. The default for MaxOD is 1.0.

The MaxOD reduction parameter can be used to exclude the non-linear por-
tion of the reaction from data analysis. This type of data reduction is most
useful in reactions where the initial portion of the data is linear. You might
also adjust the End Time setting to remove a non-linear portion after a certain
time point in the reaction. Using MaxOD allows the use of the maximum
number of linear points to calculate the slope of the line and, thus, to deter-
mine the rate for each well.
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Figure 7.21: Different Reductions of the Same Data Using Different MaxOD Points

Both of the Well Graphs shown above display different reductions of the same
data (these examples use optical density readings). In the figure on the top,
the MaxOD is set to 2.0 for the display of wells B4, C6, and D8. In the figure
on the bottom, the MaxOD has been reset to 0.5.Alternatively, you could leave
the Maximum OD and decrease the number of Vmax Points used to deter-

mine the slope of the line.
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MinOD

The limit for the minimum value you wish to report. Any values from the
reading that are under this limit will not be shown and will be excluded from
data reduction. The default is 0 OD. To display negative Kinetics, the value
should be set below 0 (zero).

Lag Time

Specifies how many initial data points are excluded from the calculation of
Vmax Rate. Lag Time truncates the data used in the calculation. It does not
prevent data from being collected. The Kinetic plots will not display the data
collected prior to the set Lag Time. The value for Lag Time can be changed
after the plate is read. The default is 0.
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Figure 7.22: Different Lag Time Settings

In the figure on the top left, well C5 has a lag time: the data is not linear until
approximately 80 seconds after the start of data collection. Thus, the linear
curve fit is not good and the slope of the line does not reflect the maximal rate.
In the figure on the bottom right, a lag time of 80 seconds has been set and the
linear curve fit for both wells is good, allowing the slope of the lines to reflect
the maximal rate in each well. Alternatively, you could leave the Lag Time
and decrease the number of Vmax Points used to determine the slope of the
line.
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End Time

This setting specifies the time at which you wish to stop showing data in the
display. Any values occurring after this limit will not be reported in the dis-
play. The default setting is the total assay time. The value for end time may
not be greater than the total assay time.

Absolute Values

This setting causes the plots shown in the data display to be drawn at their
absolute OD as opposed to the default (with the box unchecked) which offsets
the first point to the (0,0) coordinate. Enabling Absolute Values may cause
some data points that do not fall within the default limits for the plots to “dis-

appear” (see Figure 7.23).
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Figure 7.23: Kinetic Reduction with Absolute Values Enabled

Note that the limits in this example (MinOD=0, MaxOD=0.5) do not allow all of the

data to be visible.

To see more data, yet still display absolute values, increase the limits for
MinOD and /or MaxOD found in the Reduction dialog box (Figure 7.24).
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OD Limits \

Figure 7.24: Limits in Reduction Dialog Box
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If you increase the MaxOD setting to be at least as large as the largest absor-
bance value expected, most or all of the data plots should appear in the data
display. In the example shown in Figure 7.23, if the MaxOD value is increased
from 0.5 to 2.0, the plots then appear as shown in Figure 7.25.
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Figure 7.25: Kinetic Reduction with Absolute Values Enabled and MaxOD Value
Increased
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Kinetic Reduction

Kinetic reductions are applied to the list of numbers (the value at each time-
point) after the wavelength combination formula is applied. Vmax per min
and Vmax per sec reductions are available for all instruments that are capable
of Kinetics; the default Kinetic reduction is Vmax. Other reductions available
from the pop-up menu are Time to Vmax, Onset Time, Time at Minimum,
Time at Maximum, Time at 1/2 Maximum, Slope, Area Under Curve, or you
can choose Custom and then create a different reduction formula.

Vmax

The maximum slope of the Kinetic display of optical density versus time. The
default value displayed is in milli-optical density units per minute
(mOD/min). The rate is calculated with the use of Vmax Points (see below)
which determines the number of contiguous points over which Vmax is cal-
culated. The number of Vmax Points defaults to the maximum taken during
the reading; you can change this number in the Reduction dialog box if
desired.

Vmax = Vmax/sec ® 60,000

A linear regression is performed to determine the slope of the line using the
equation:

y=m*X+B
where m is the slope of the line.

The reaction rate is reported in milliOD /min (color change in milliOD per
minute of reaction time).

Vmax Points

This setting defines the maximum size of the line segment used to determine
the slope of the line used in calculating the rate of the reaction. The default is
the total number of points taken in the reading, with the data normalized to a
starting point of 0,0 (as opposed to starting from the optical density of the first
time point). The first slope is calculated for a line drawn beginning at the first
reading as defined by Lag Time (described below) and ending at a total num-
ber of readings equal to the Vmax Points setting. The second and any subse-
quent slopes are calculated beginning at the second time point and ending at
a total number of readings equal to Vmax Points. The steepest slope is
reported as Vmax Rate. If the data plot displays fewer time points (data
points) than the number of time points chosen for Vmax Points, then all of the
time points will be used to determine the slope of the data.
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Table 7.1: Using Vmax Points (Example)

Well 1 Well 2 Well 3

Time points visible in 25 10 2
the well (data plot)

Number of Points Used for Data Analysis:

Vmax Points set to 25/25 25 10 2
(default)
Vmax Points set to 5/25 | Overlapping | Overlapping 2
5-point line 5-point line
segments” segments™

* SoftMax Pro will perform a linear regression on as many overlapping
5-point line segments as possible in the analysis window. The slope will be
determined for each line segment and then the steepest slope will be reported
as the reaction rate. Thus, in well 2 of the example in Table 7.1, above, the
slope will be determined for line segments consisting of time points 1 to 5,
2t06,3t07,4t08,5t09, and 6 to 10, and then the slope of the line segment
with the steepest slope will be reported as the Vmax Rate.

The progressive slope calculations are repeated until the last included data
point is reached (as defined by the End Time or MaxOD — see below). The
maximum positive or negative slope is reported as Vmax (mOD/min). Vmax
Points can be set from 2 to the total number of points in the curve. The num-
ber of Vmax Points can be set before the plate is read and can be changed after
the plate is read. The data display will update automatically each time. The
Vmax Points setting does not affect data collection.

The height of the Y axis in the raw data plots or plate display is con-

trolled using MinOD and MaxOD. The default settings are:

MinOD =0

MaxOD =1.0
The width of the X-axis in the raw data plots or plate display is con-
trolled using Lag Time and End Time. If either the MaxOD or End
Time setting excludes points such that a total number of readings
equal to Vmax Points cannot be used, then the maximum included
points will be used.

Time to Vmax

This is an alternative method for analyzing non-linear Kinetic reactions which
reports the elapsed time until the maximum reaction rate is reached, rather
than reporting the maximum rate itself. Used in conjunction with Vmax
Points, Time to Vmax is the time to the midpoint of the line defined by Vmax
Points and used to calculate Vmax. This elapsed time data is useful for appli-
cations including coagulation chemistry where the changing concentration of
the reagents does not change Vmax, but rather will change the time at which
the reaction reaches the maximum rate.
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Onset Time

This is another method for analyzing non-linear Kinetic reactions. Onset Time
reports the time required for a Kinetic reaction to change by a specified opti-
cal density (onset OD above the initial OD reading for the well). This elapsed
time data is useful for cascade reactions including clot formation (endotoxin
testing, for example) and clot lysis applications where the change in reagent
concentration does not affect the maximum optical density change but
changes the time required for the reaction to reach completion.

Time at Minimum

This setting reports the time at the minimum OD or %T that falls within the
reduction limits.

Time at Maximum

This setting reports the time at the maximum OD or %T that falls within the
reduction limits.

Time at 1/2 Maximum

This setting reports the time at the half of the maximum OD or %T that falls
within the reduction limits. To calculate this reduction, SoftMax Pro first
determines the Kinetic point (within the reduction limits) that has the maxi-
mum signal level (OD or %T). It then scans the Kinetic plot from left to right
until it finds two points having signals that bracket half of that value. A linear
interpolation between these two points is used to estimate the Time at 1/2
Maximum.

Slope

This setting determines the slope of the combined plot (i.e., the slope of the
line using linear regression after the wavelength combination reduction). This
setting uses all visible timepoints in the reduction window. Slope is the same
as Vmax Rate when Vmax Rate is set to the same number of points as the run
(i.e., the default). Slope is not the same as Vmax Rate if you have modified the
Vmax Points.

Area Under Curve

This reduction estimates the area under the curve as defined by the data
plots in wells and cuvettes (within the reduction limits). The data plots are
treated as a series of trapezoids with vertices at successive data points and at
the X-axis coordinates of the data points. The areas defined by each of the
trapezoids are then computed and summed.
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Spectrum (SpectraMax Instruments Only)

Spectrum Limits

The Limits settings for the display of Spectrum data are MaxOD, MinOD,
Starting Wavelength in nm, and Ending Wavelength in nm.

The display of values is shown relative to the first point measured
for each well. Limits define the data that will be viewed and included in
data reduction, but do not affect data collection. If you alter a limit to
show less data, you can always display the “hidden” data again by
changing the limit.

MinOD

The limit for the minimum value you wish to report. Any values from the
reading that are under this limit will not be shown and will be excluded from
data reduction. The default is 0 OD.

MaxOD

The limit for the maximum value you wish to report. Any values from the
reading that are above this limit will not be shown and will be excluded from
data reduction. The default is 1.0 OD.

Start (Wavelength) nm

Specifies the limit for the minimum wavelength setting you wish to report.
Any values from the reading that are under this limit will not be shown and
will be excluded from data reduction.

End (Wavelength) nm

Specifies the limit for the maximum wavelength setting you wish to report.
Any values from the reading that are above this limit will not be shown and
will be excluded from data reduction.

INOJIWH The settings for the Start and End wavelength settings cannot be
below the lowest wavelength or above the highest wavelength
entered in the Instrument Settings for the Spectrum reading.

Spectrum Reduction

The Spectrum reduction formula is applied to the list of numbers in each well
(values at each wavelength) after the wavelength combination formula is
applied. The default reduction for Spectrum readings is Lambda at Maxi-
mum. You can choose Lambda at Minimum, Maximum, Minimum, or Area
Under Curve instead from the pop-up menu, or you can choose Custom and
create a different reduction formula.

Maximum

Reports the maximum absorbance (optical density) or percent transmittance
(%T) (within the reduction parameters of MinOD and MaxOD.

Minimum
Reports the minimum absorbance (optical density) or percent transmittance
(%T) (within the reduction parameters of MinOD and MaxOD).
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Lambda at Maximum

Reports the wavelength at which maximum absorbance (optical density) or
percent transmittance (%T) (within the reduction parameters of MinOD and
MaxOD).

Lambda at Minimum

Reports the wavelength of minimum absorbance (optical density) or percent
transmittance (%7T) (within the reduction parameters of MinOD and MaxOD).

Area Under Curve

This reduction estimates the area under the curve as defined by the data
plots in wells and cuvettes (within the reduction limits). The data plots are
treated as a series of trapezoids with vertices at successive data points and at
the X-axis coordinates of the data points. The areas defined by each of the
trapezoids are then computed and summed.

Data Mode (% Transmittance/Absorbance)

For all read modes, you can choose whether to view data as %Transmittance
or Absorbance (OD). As with all reduction or display options, these choices
do not affect the raw data acquired from the instrument but rather only how it
is shown in SoftMax Pro. If %T is chosen, all values including raw data are
displayed in %T.

A [JXEIN When the data mode is switched from %T to Absorbance or
vice versa, SoftMax Pro recalculates all of the values based upon the
new data mode. Separate mathematical calculations are used for han-
dling OD and %T calculations for Pre-read plate blanking, and Path-
Check because OD calculations are performed on a linear scale,
whereas %T calculations are performed on a logarithmic scale. How-
ever, other calculations are not calculated differently by SoftMax Pro
for absorbance and %T modes. Therefore, switching from %T to Absor-
bance or vice versa is not recommended. Additionally, Molecular Devices
recommends that % T be used only for raw OD, raw OD with Pre-read plate
blank subtraction, or PathCheck-corrected raw OD readings. Use caution
when using %T on reduced numbers or any readings that apply other
calculations since the data may not accurately reflect proper calcula-
tions.

If you switch from one mode to the other, note that settings for the
two modes are not “linked”—settings chosen for one mode are not
reflected if you switch to the other mode. For example, if data from a
Spectrum scan is displayed with a MinOD of 0 and a MaxOD of 1
(absorbance), and you then switch to % Transmittance and change the
limits to 0 and 50%, respectively, switching back to absorbance will
not change the limits set previously (the Min- and MaxOD limits will
stillbe 0 and 1).
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5

Custom Reduction Formulas

If the predefined reduction formulas do not meet your needs, you can create
one or more different reduction formulas for any or all read modes (Endpoint,
Kinetic, Spectrum, or well scan). Choosing “Custom” from any of the menus
or dialog boxes causes a Formula button to appear (an example of this button
in an Endpoint Reduction dialog box is shown in Figure 7.26). Custom reduc-
tion formulas may contain other operators and terms in addition to wave-

Reduction

lengths.
----- W avelength Cornbination

..... T
@ Absorbance

() ®Transmittance

B Uze plate blank

(]

[ ———Formula

Button

Figure 7.26: “Custom” Selected Showing Formula Button (Endpoint)

Clicking the Formula button opens the Calculation dialog box in which you
can name and define a new reduction formula.

Calculation

Formula: |!Lm1

[Accept] [ Cam:el] H 0K ]l

Figure 7.27: Wavelength Calculation Dialog Box (Endpoint)

Examples of some formulas that might be used when combining multiple
wavelengths in the Calculation dialog box are given in Table 7.2.
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Table 7.2: Wavelength Reduction Formula Examples

21 31 4Ato6 A
ILm1 + !Lm?2 ILm1 + !Lm2 + 'Lm3 ILm1 + !'Lm2 + ... + [Lmn
'Lm1 - !Lm?2 ('Lm1 - 'Lm3) / (ILm2 - ('Lm1 - 'Lm6) /(!ILm2 - ILm5) /
'Lm3) ('Lm3 - ILm4)
'Lml / 'Lm2 ILm1 / 'Lm3 'Lml / 'Lmn
'Lm1 * ILm2 'Lm1 * 'Lm3 ILm1 * ILmn
Log10('Lm1/!Lm?2) Log10('Lm1/!Lm3) Log10('Lm1/!Lmn)
!Pathlength 'Pathlength 'Pathlength
'Lmx/ constant For example, Lm1/1.44 for quantitating a polyclonal antibody b
measuring the absorbance at A280 in a SpectraMax Plus or Plus®>4
with PathCheck on.
Average(lallvalues) This formula will average together the optical densities for

multiple readings at the same wavelength (for example, if you
read the well six times at 280 nm).

Min(!allvalues) This formula will report the minimum OD recorded for
multiple wavelength readings in each well.

Max('allvalues) This formula will report the maximum OD recorded for
multiple wavelength readings in each well.

If('Lmz<A, makeerr(118),(if('L This formula will report “low” for any well with an OD less than A,
mx>B,makeerr(117),!Lm1))) “high” for any OD greater than B, and the OD of any well that
lies between A and B.

For Emax, Vmax, UVmax, or ThermoMax instruments, the choice
available for reading at two wavelengths is designated “1-Ref.” While
the instrument performs a reading at the two wavelengths you desig-
nate (one for the measurement and one for the reference), data
regarding these individual wavelength readings is automatically
reduced to a single value in the data display: the value obtained from
the reading at the reference wavelength is subtracted from the read-
ing at the measurement wavelength and only the resulting value is
displayed. When you choose 1-Ref, you cannot view the data associ-
ated with the readings at the individual measurement or reference
wavelengths.
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Custom reduction formulas utilizing mathematical operators or terms can be
used to obtain specific types of data. Table 7.3 provides some examples of
such formulas for Kinetic and Spectrum readings.

Table 7.3: Kinetic and Spectrum Reduction Formula Examples

Kinetic

Vmaxcorr(!combinedplot,
'vmaxpoints,!readinterval)

Reports Vmax correlation coefficient for plots in all 96 wells.

Vmax(Delta(!combinedplot),
lvmaxpoints,!readinterval)

Will report the Vmax Rate of the delta between each time point.

Spectrum or Kinetic

Nthitem(!'Lm1,X)

Will report the optical density at item X in the list of readings.

For example, if you have a Kinetic run with 20 time points and
Xis 10, it will report the OD of the 10th time point. Similarly, if
you have a Spectrum scan with 20 measurements and X is 10,
it will report the OD of the 10th wavelength measured.

For a full discussion of custom formulas, see the Formula Reference Guide.

When you finish your entry in the Calculation dialog box and click [ OK], the
formula you have entered then appears to the right of the word “Custom”
and becomes the default selection for the Custom option. You may subse-
quently edit this formula or enter a new one by clicking the Formula button
again.

Recalculation Options

By default, SoftMax Pro performs continuous recalculation of the data when
you read plates, create or change formulas, and so on. At certain times, it
would be useful to disable the recalculation feature so that you can make
alterations to the experiment without waiting for individual recalculations to
be completed. Two commands are available in the Edit menu that allow you
to modify the way in which SoftMax Pro performs recalculation:

Suspend Recalculation and Recalculate Now (38 =; CTRL+=).

Choosing Suspend Recalculation disables the automatic recalculation feature
of the program and places a checkmark to the left of the command in the
menu to indicate that it has been selected. While this function is enabled, no
recalculation will occur, regardless of what you may change, add, or delete
from the experiment. This is especially useful when creating or changing col-
umn formulas within Group sections, for example, as it can speed up the pro-
cess greatly.

When recalculation has been suspended, you may wish to see the results of
the changes you have made but may still not wish to enable continuous recal-
culation. Choosing Recalculate Now (38 =; CTRL+=) from the Edit menu will
cause SoftMax Pro to examine all elements of the experiment and perform
complete recalculation of the data. Choosing this command does not enable
continuous recalculation but simply causes the program to perform recalcula-
tion once.
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To return to continuous recalculation, choose Suspend Recalculation again.
The checkmark next to the command will disappear, indicating that the
function is no longer in use.

INOJ¥H Recalculate Now (88 =; CTRL+=) can be used to see intermediate
results during long Kinetic readings. At any time, you can choose
Suspend Recalculation to delay calculations until a later time.

Displaying Data in Group, Graph, and Notes Sections

Group Sections

The manner in which data is displayed in a Group section depends on the
type of reading that was performed (Endpoint, Kinetic, Spectrum, or well
scan), but can be customized by choices made in the data display, reduction
settings, and the Edit menu.

* Resizing/hiding columns

¢ Adding/deleting columns

¢ Showing/editing column formulas
. Adding/ editing summaries

¢ Changing text style

Default displays for Group sections are shown automatically unless you
choose a different display option.

The particular font to be used in a Group section table, as well as its size and
style, can be changed by first selecting one or more columns in the Group sec-
tion table and then choosing the Text command from the Edit menu and mak-
ing the desired choices from the dialog box that appears.

Settings from the Plate/CuvetteSet Section Affect Data Display in
Group Section Tables

Reduction options in the Plate / CuvetteSet section allow you to display the
raw data received from the MDC Microplate System instrument in a reduced
(analyzed) form. Which reduction options are available depend on the read
mode used and reduction settings chosen. Reduced number from the

Plate / CuvetteSet section is displayed in the Values column of the Group sec-
tion tables by default.

Reduction settings do not affect the raw data but simply cause it to be dis-
played differently. You can change reduction settings without affecting the
raw data from the plate or cuvette reading in any way.

Custom reduction formulas require the use of accessors and operators that
are understood by SoftMax Pro. A list of these accessors and operators is
given at the end of this chapter.
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Resizing and Hiding Columns

Divider being
dragged to the
left

The columns in a Group section can be resized in several ways. One of the
simplest methods is to drag the line dividing the columns to another position
(moving it horizontally). When you point to a line between columns, the cur-
sor changes to a double arrow with a vertical line through it, showing that it is
ready to move left or right (see Figure 7.28).

o Dﬂ Standards

ndards {pg/ml) Double-headed
Sample | Concentrafion dlues | PMeanValue | Std.Dev. | CWE arrow cursor

Sta0l 1.8Q0 | 4%
Ad
Sta02 0.500 B3
B
Stal3 0.250 |C3
4
Sta04 0125 b2
b
Sta03 0.063 [E3
E4

Srmallest standard walue:
Largest standard walue:

Figure 7.28: Cursor Positioned on a Line between Columns

Reducing Column Size and Hiding Columns

You can reduce a column to a size smaller than the width of its title, in which
case the title will not be completely visible. You can also hide a column by
reducing its size completely (drag one edge of the column on top of the other)
or by selecting that column and choosing Hide from the Group menu.

If you hide a column in this way and then wish to view it again, use
the Show All command in the Group menu. All columns that were
hidden will again be visible. There is no way to show only one hidden
column.

Enlarging Column Size

You can enlarge the width of columns to any size. Increasing the size of col-
umns may make the width of the Group section increase beyond the page
width boundary. If this occurs, the columns will “disappear” off the edge of
the screen but are really still there. To bring these columns back into view,
reduce the width of the columns that are still visible until the others reappear.

Standards (pgsml)
Sample I:-:-ncentr'atid-n 'w'-ellls Yalues | MeanValge | Std.Dep.
Stat— 070 .ﬁ.ﬂ
&
Sta02 050 E:3|
B4
Stal3 0.250 |::3|
r 4
Ol o d o dbe el

Figure 7.29: Dragging a Column Divider Line
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If the width of a section extends beyond the page width boundary,
the portion that is not visible will not be printed.

To size two or more columns to the same width, highlight those columns and
then drag one of the dividing lines to the desired width. The width of all high-
lighted columns will be sized the same as the column to the left of the divid-
ing line you are moving.

Columns can also be resized to the minimum amount of space required by
choosing Autosize from the Group menu. By highlighting the entire table or
individual columns and then choosing Autosize, the amount of space each
column requires will be reduced to the minimum size required by the largest
piece of text in that column.

Double-clicking the line dividing two columns causes the single column to
the left of the divider to be sized according to the largest amount of text in
that column.

Showing and Editing Existing Column Formulas

When group sections are first created, the formulas used to calculate the data
are not displayed.

These formulas can be shown (until you choose to hide them again) by mak-
ing a Group section active and then choosing Show Formulas from the Group
menu. (Note that the command in the menu changes to Hide Formulas after
they are shown.)

Create Column
Create Summary

Edit Column
Edit Summary

Autosize
Hide 3H
Hide Replicates
Show All
Show Formulas-e—— Show Formulas Command

Group Settings...
Mew Window

Figure 7.30: The ”Show Formulas” Command in the Group Menu

Choosing this option causes an additional row to appear (beneath the head-
ing for each column) which shows the formula used to calculate the data in
each column. To see formulas briefly, hold down the shift and control (Ctrl)
keys.
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s Djj Standards IEI EI
Standards {mg/ml)
Sample | Concentration [Wells | Values | Meanalue | Std.Dev. | CV%S
Formulas —>PHisample| IConcentration | Mwellll] rellVall AveragelYalul Stdevi¥al Cwiial
Stad1 0.ao0 |B1 01zz 0.233 o104 | 41.2
BZ 01325
C1 0149
cz 0165
[eh] 0182
bz 0.z
E1 0.223
EZ 02465
Fi 0272
F2 0.za0
G1 0.3z2
G2 0367
H1 04065
HZ 0.448
Smallest standard walue: Min(feanYalue] : 0.253
Largest standard value : Max(Mean\alue) | 0.253

Figure 7.31: Formulas Shown in Group Columns

Modifying Column Formulas

To modify the formula for an existing column, double-click the column or
click the column once and then click the formula button in the section tool bar.
The dialog box associated with the column formula will open, allowing you
to edit the formula (and the name) associated with the column.

Create Summary Button
Formula Button

oo Dﬂ Standards EI Mean¥alue : Averagel¥alues)

Standards {mg/ml}

Create Column Button

Sample | Concentration |Wwells | Values | MeanWalue | Std.Dev. | CW%S
1ISample| [Concentration | Mwellll MellYall dveragelhalud Stdev(hal] CviYal
Stali 0000 (Bl 0122 0.253 o104 | 41.2

B2 0135

c1 0.149

cz 0165

i3] 0.1&z2

oz 0.2

E1l 0.223

EZ2 0.245

F1 0272

F2 0.300

Gi 0332

G2 0367

H1 0408

Hz2 0445

Srnallest standard waloe: Min(Meantaluel 0253
Largest standard value : Max(MeanYalue) : 0253

Figure 7.32: Formula Button Activated and Column Formulas Shown

For a complete discussion, see the accompanying Formula Reference Guide.
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Adding Columns

You can add a new column to a Group section by clicking the Create Column
button in the Group tool bar or by choosing Create Column from the Group
menu which will open the Column Formula dialog box.

Calculation

Name:[EorF6 |

Formula: |

Decimal Places: E|

[Hccept] [Eancel][[ 0K ]]

Figure 7.33: Column Formula Dialog Box

In the Column Formula dialog box, you can change the name of the new col-
umn (from the default which simply lists the column by number) to reflect the
data that it will contain.

If no existing column is selected when you click the Create Column button,
the new column will be created to the right of all existing ones. If you select
(highlight) a column and then add a new column, it will be positioned to the
right of the one you selected. If the table is currently as wide as the sheet of
paper specified in Page Setup when a new column is added, the columns will
“disappear” off the right side of the window but are still there. To bring these
columns back into view, resize visible columns smaller.

New columns can contain references to other columns, both in the current
section or in a different one within the same experiment. For example, if you
wanted to subtract the mean values in one group from those in another, you
could create a new column (in either group) to do this. If the two groups were
named “Group 1” and “Group 2,” for example, and both groups contained a
column entitled “Mean,” you could create a column within “Group 1” that
would subtract the mean values in “Group 2” from those in “Group 1.”

The column formula needed to do this would be:

Mean-Mean@Group?2

Numerous possibilities exist for creating and editing column formulas to dis-
play the data you desire. For a complete discussion of formulas and opera-
tors, see the accompanying Formula Reference Guide.

To delete a column, highlight it and press the Delete key or choose
Cut from the Edit menu.

SoftMax Pro User’s Manual 7-45



Chapter 7: Displaying and Analyzing Data Using Absorbance Instruments @

Adding or Editing a Summary in a Group Section

To add a summary at the bottom of a Group section, click the Create Sum-
mary button in the tool bar or choose Create Summary from the Group menu.
The Calculation dialog box will appear, allowing you to change the name of
the summary or hide the name, if desired, as well as to enter a description of
the summary and to create a formula for it (including the number of decimal
places for the result, if appropriate). Double-clicking an existing summary
causes the same dialog box to appear, allowing you to modify summary infor-
mation.

Calculation

Name:[Summary#1 ][] Hide Name

I]escriptiun:| |

Formula:||

Decimal Places: E

(Accept] [cancel || ok ]

Figure 7.34: Calculation Dialog Box

Information entered in this dialog box will be placed at the bottom of the
Group section as follows:

Name = Description = Formula Result

You can click the checkbox next to Hide Name which will change the way the
summary appears to show:

Description Formula Result

The name assigned to a summary is important since you can refer-
ence the summary by name in other formulas (building one upon
another). The summary name can be referenced even if it is hidden.

If you wish to see the formulas associated with summaries without opening

the Calculation dialog box for each one, you can choose Show Formulas from

the Group menu. To see these formulas only briefly, hold down the shift and
control (Ctrl) keys while that Group section is active. The summaries will

“expand” to show the complete formula along with the title. They will

resume their previous appearance when you release the option key.

Summaries in Group sections can be moved horizontally, if desired, by drag-
ging them left or right. When you position the pointer over a Group sum-
mary, the cursor changes to show a double-headed horizontal arrow. Clicking
once highlights the summary; dragging and then releasing the summary
leaves it in the position where the mouse button was released.

To have summaries line up with particular columns in the Group, hold down
the control (Ctrl) key while dragging the summary. When you release the con-
trol (Ctrl) key, the summary will “snap back” so that it begins flush to the left
side of the column under which it was released. Each summary can be posi-
tioned in a different place in the Group section, if desired.
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IN[OJ¥H To delete a summary, highlight it and press the Delete key or choose
Cut from the Edit menu. A summary can also be copied or cut and
then pasted in a different location.

You can also change the format of the text in Group section columns and /or
summaries. By selecting the column or summary and then choosing Edit and
then Text Style (Ctrl+T), you can change the font, size, and/or style of the
text.

Notes Sections

The Notes section allows you to enter text describing the experiment and one
or more summary lines that contain formulas. To create a summary, click the
Create Summary button in the tool bar or choose Create Summary... from the
Notes menu.

The Calculation dialog box that appears (see Figure 7.34) allows you to enter
a description of the summary, accept the default title for the summary, change
it or hide it, and enter a formula (including the number of decimal places the
reduction should show; if appropriate). Detailed information regarding oper-
ators and accessors can be found in the Formula Reference Guide.

If you wish to see the formulas associated with the summaries without calling
up the Calculation dialog box for each one, you can choose Show Formulas
from the Notes menu. To see these formulas only briefly, hold down the shift
and control (Ctrl) keys while that Notes section is active. The summaries will
“expand” to show the complete formula along with the other summary infor-
mation. They will resume their previous appearance when you release the
option key.

Graph Section

The Plot#X Dialog Box

Whenever you create a new Graph section or add a plot to an existing graph,
the Plot#X dialog box opens automatically (“X” starts with “1” and incre-
ments each time a new plot is added to a Graph section). In this dialog box,
you can rename the plot, assign specific information to be plotted on the X-
and Y- axes, and choose which icon and color will be used. If you rename the
plot, the title of the dialog box will change to show the new plot name.

All groups that have been created or assigned within the file are listed on the
left side of the “Source:” field in the Plot#X dialog box. The first group in the
file is automatically selected. Other groups can be selected by highlighting
them. When a group is selected, the pull-down menus in the X-axis and Y-axis
subfields change to show the group columns that are available for graphing.
Group columns can be assigned for both the values to be plotted and any
error bars to be included for both axes.

Summaries and user-defined formulas can also be graphed. Pushing the
button for either the X-axis or Y-axis opens a dialog box which allows you to
enter formulas. To plot a summary, enter the summary name in this dialog
box. Formulas can be plotted for comparison with other data. For example, if
the data is assumed to follow a specific model, the model formula can be
entered as a plot and then the data can be chosen for another plot within the
same graph. You can also use this feature to plot Kinetic or Spectrum data in
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Graph sections. For example, to plot Kinetic data from well A1 in a Graph sec-
tion, you can enter the formula !A1Lm1 for the Y-Axis and the !TimeRun
accessor for the X-axis. The entered formulas are also shown in the “Source:”
field of this dialog box.

The size, color, and style of the icon used for a plot can be selected on the right
side of this dialog box. Four sizes, nine colors, and nine styles are available
from drop-down menus.

The Graph Options Dialog Box

The Graph Options dialog box allows you to change the name of the Graph
section, change the height of a graph, select the type of graph to be displayed,
change the fonts used on the title, legend, and axes, access the Plot#X dialog
box for editing plots, entering new plots, and/or to delete plots. This dialog
box is opened after pressing in the Plot#X dialog box when a new
Graph section is being created. This dialog can also be accessed by pressing
the Graph Options button [G#] on the Graph section toolbar or by choosing
Graph Options from the Graph menu.

Scatter plots, cluster bar charts and stack bar charts can be created. Error bars
can be used with all graph types. You can also choose whether to connect the
points and/or plot the symbols in the graph.

Each of the plots that have been created for the Graph section are listed.
Choosing any of these plots shows the data that will be used for the X- and Y-
axis data points and whether or not error bars will be used. Plots can be
deleted by highlighting the plot name and clicking the button.
Clicking the button opens the Plot#X dialog box, allowing you to cre-
ate a new plot for the graph. Existing plots can be edited by highlighting the
plot name and clicking the button which opens the Plot#X dialog box
containing all the information for the selected plot.

When creating a new Graph section, the Graph Options dialog box opens
after choosing either [ OK] or [ Cancel | in the Plot#X dialog. The new Graph
section is not created, however, until you click in the Graph Options
dialog box.
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Name of the plot
(you can change this)

Chart options box

Delete... [plot] button—
New... [plot] button ——
Edit... [plot] button—

Plot name and symbol /

Graph Options

itle: |Standard Curve

ype:

o~ @ Scatter
b O} Cluster bar
I.IJ. o Stack bar

D Connect points
Flot symbols

P
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Title:

Sample Text Set.
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|_Fonts options
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Pl Edit.. "] | Mew.. | | Delete / labels
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H-Errors: Mo Erro‘ XandY
error bar
|| v-Errors: Mo Erro description

() o)

Figure 7.35: Graph Options Dialog Box

Creating Multiple Plots

SoftMax Pro makes it possible to create multiple plots within a graph. Each
plot will represent data from a group that has been created in the Template
Editor or data from a summary or custom formula. You may plot data from
any group or from several groups on a graph, even if the groups are in sepa-
rate experiments. It is possible, for example, to plot multiple dilution series of
an unknown, to graph together a series of patient samples, or to plot several
controls that have been run over time.

Following is a summary of the steps required to create multiple plots within a
single graph, after which is an example that provides more detail.

Multiple Plots Step Summary

e Create all required groups in the Template Editor.
* Read the microplate or cuvette to obtain data.

e Create a graph section.

¢ Add plots to the graph and choose the group and the X and Y values to be
shown for each plot.

Example of Creating Multiple Plots

This example shows how three groups, all of which are Standards, were plot-
ted on the same graph.

1) Groups are created in the Template Editor. For this example, four groups are cre-
ated: three for standards (Standard1, Standard?2, and Standard3) and one for
Unknowns (Unknown1).
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Experiment#1: Plate#1

Group:

1 Z z 4 =] -] ¥ o] El 10 11 12

Standard1
Al Sta0i | Sta02 | Sta03Z | Sta0d | Sta0S | Sta0d

Standard2
C| Stal]  StaD2 | StaD2 | Stald | Stans | Stale

Standard3
Fl StaDl  StaD2  StaD= | Stald | Stans | Stale

Unknownl
G k01 | Unk02 | UnkO | Link0d | Lnk0S | Lnk0g

HiUnkil UnkD2  UnkD3 | UnkDd | Unk0DS | Unkos

[Cancel][ 0K ]

Figure 7.36: Standards and Unknowns Groups Created

2) The associated Group sections are created using the Standards column format
which, by default, generates columns for concentration and optical density val-
ues. The example below shows the Group section for Standard?.

o Djj Standardz EI EI

Standard2 {pg/sml)

Sample | Concentration [Wellz | Malues | MeanMalue | Std.Dew. | CVE
Sta01 1.000 |C1 420.000 420.000 0.000 0.0
Stalz 0.500 [C2  [410.000 410.000 0.000 0.0
Sta0s 0.230 |C3  [410.000 410.000 0.000 0.0
Sta04 0125 [C4  [410.000 410.000 0.000 0.0
Sta0D 0.063 [C5 [410.000 410.000 0.000 0.0
Stals 0.0Z1 |06  [410.000 410.000 0.000 0.0

Srnallest standard walue: 410.000
Largest standard walue: 420,000

Figure 7.37: Standard2 Group Section

3) Anew Graph section is created by selecting New Graph from the Experiment
menu. This causes the Plots dialog box to open automatically. The default name
for the first plot, “Plot#1,” is then changed (by typing a new name over it) to
“Standard#1.” Clicking [OK] opens the Graph Options dialog box which allows
you to choose the graph type, modify the fonts used for the graph, and so on.
Choices should be made as follows: Standard1 for the group to be plotted, the
concentration of Standard1 for the X-axis, and values of Standard1 for the Y-axis.
No error bars are added.
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Graph Options

Title: [Graph® | Height:%
—Type: onts:
Sample Text
2 @ seatter Title: ’
ik O Cluster bar
Sarnple Text
Il b Stack bar Legend :
D Connect points fces: Samnple Text et
B Plot symbals

Plots:  [Edit | [Mew..| [Delete |

#
O Standard®™ 1= #: Concentration@Standardil
¥ Malues@Standardi
H-Errors: Mo Error

YW-Errors: Mo Error

1]

[cancer] |[_ok_]

Figure 7.38: Graph Options Dialog Box with Plot Name Changed to “Standard#1”

4) Asecond plot is added to this graph by clicking the button in the Graph
Options dialog box. After clicking [ New ], a dialog labeled Plot #2 is opened. The
second plot name defaults to “Plot#1,” which now shows beneath the first plot.
Change this second plot name to “Standard#2,” choose Standard? for the group,
and change the X- and Y-axes to show concentration and values, respectively, for

Standard?2.
Graph Options
Title: [Grapn®! | Height:[100_|%
Type: onts:
Sample Text
22 @ soatter Title: 4
b O Cluster bar
Sample Text
Il () Stack bar Legend :
O connect points dces Sample Text Set...
B Plot symbals

Plots: Edit... I MNew ... Deletel

»®
O Standard®1 | =1 %: Concentration@Standardz
O Standard*2

Yo Malues@Standard2

W-Errors: Mo Error

Y-Errors: Mo Error

[l

=J
Figure 7.39: Graph Options Dialog Box with Second Plot Added for Standard# 2

5) This process is repeated for a third plot, labeled “Standard#3.”
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6) Now that all plots information is complete, clicking in the Graph Option
dialog box will close it, and the resulting graph will show the three plots created.

= [#] Graph#2 Fit: | Log-Logt W EI
Graph#2
093 =
T O
0.83 -
-
o
073
m}

063 ,_
o ARy W) -
S  o0s3 o

i Iy h
e
043 - P 2. =
033 ] e - B 1 T s MR
Tl A_Hq_h I
023 i TR
. Srao i
N ;_‘-—-1 ———
013 2
0001 0.0 0.1 1 10 100 1000
Concentration
y=(A-DOC+CCYERD: A B C D B2

& Plot# (Standards1: Concentration vz Mean'alue) 0416 0.434 0663 0133 0.973
A Plot#s (Standardss: Concentration vs Meanalue) 062 0434 0663 0.208 097s
O Plota2 (Standards?; Concerntration vs MeanYalue) 0925 0434 0662 0308 097s

Figure 7.40: Graph Displaying Three Standards Plots

You can add as many plots to a graph as you wish, and these can be of the
same or different types of groups. If you create a graph and later wish to add
one or more plots to it, simply click the[ Graph Options | button on the
Graph section tool bar and then click the button. This will reopen the
Plots dialog box, allowing you to add or modify the plot information.
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Error Bars

When data is displayed as a scatter or bar graph, you can choose to display
error bars for the plot of the data for the X- and/or Y-axis. Error bars are lines
that extend beyond a plotted value in either or both directions and graphi-
cally represent some amount of error in plotted data.

< [Z] Graph#s Fit: [ Log-Logt ] Q E @
Graph#2
083 =
—
083 s
073 2
' i o Error Bars
063 —
RN B e
& oss — =N —
=] : fe ¥ ‘,—-gj:
iy 0
043 o 1
T X Pl e 1
033 —U—R“‘Ck 4
-
- 5 yin S
iy CNT h
TR—— s
013
oom oo o1 1 10 100 1000
Concertration
YD+ (A B D & =1 o D B2
© Plot# (Standards1: Concentrstion vs Mean'slue) 0418 0.434 0663 0135 0475
A Plot#3 (Standards3: Concentration ve Mean'alue) 0g2 0.434 0663 0.206 0475
O Plot#2 (Standards2: Concentrstion vs Mean'slue) 0425 0.434 0662 0.305 0475

Figure 7.41: Plot Showing Error Bars

Choices for displaying error bars relative to a particular axis are the same as
those available for displaying data on that axis: any column from that group
that contains numerical information (not columns with text). To display error
bars, click and hold the box next to “Error Bars” in the Plot#X dialog and drag
to select one of the choices in the menu. To disable error bars, choose “No
Error” for the X- and/or Y-axis.

Error bars show both positive and negative error. Depending on the range set-
tings for the graph, portions of the error bars may not be visible.

Curve Fitting

When you first create a graph of the data, it does not have a fit associated with
it. The graph might appear something like this:

< [ Grapha? Fit: [_Ma Fit hd | B
Graph#7
0.3 e
[+]
/ A e
No Fit selected o
o
= 0.z
[+]
01s
[+]
0.1
o 20 40 B0 g0 100 120
concentration
O Plot# (Groupd#t: concertration vs Mean'alue)

Figure 7.42: Graph with No Fit
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You can fit any plot to one of nine curve-fitting algorithms: Linear, Semi-Log,
Log-Log, Quadratic, 4-Parameter (logistic), Log-Logit, Point-to-Point, Expo-
nential, and Cubic Spline. These selections are shown in the Fits pop-up menu
in the Graph section toolbar (click on the box next to “Fit”).

Typically, a standard curve refers to the curve fitted to the plot of concentra-
tion versus mean value for the Standard group.

Once you have selected a Fit type, SoftMax Pro determines the parameter val-
ues that best fit the data. The function with these parameters is then drawn on
the graph. Ideally, the type of fit used should be determined by the underly-
ing chemistry of the assay and could be set before data is read.

A good discussion of curve fitting appears in “Data Analysis and
Quality Control of Assays: A Practical Primer” by R. P. Channing
Rogers in Practical Immuno Assay, edited by Wilfrid R. Butt (published
by Marcel Dekker, Inc., New York, 1984).

When a fit is chosen, the Graph section is updated to show the coefficients
describing the fit when applicable. These values are displayed in the legend at
the bottom of the graph. Figures 7.43 through 7.50 show the same graph with
the different fit algorithms applied. Note that the legend information changes
(along with the formula for the fit) at the bottom of each Graph section for
each different fit.

All plots on a graph must have the same type of fit.

When a curve fit is chosen, the values for the coefficients of the equation (A, B,
C, etc.) will be shown as will the square of the correlation coefficient (R"2).
The correlation coefficient describes how well a change in x values correlates
with a change in the y values. Please see “Judging a Good Curve Fit” on page
7-64 for more information. The R”2 value should only be used for curve fits
having linear axes.
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Linear
The linear function fits the best straight line to the data. The equation for this
fit has the form of:

Y=A+B*X)
where A is the y-intercept of the line and B is the slope. A linear fit should be
used whenever the values appear to lie on or scattered around a straight line.
This equation is shown on the screen as:

y=A+Bx

A linear fit should be used whenever the standard values appear to lie on or
are scattered around a straight line. Figure Figure 7.43 shows an example of a

linear fit.
= [#] Standard Curve |'-' P'Ic-tsl Fit: [_Linear hd IEI
Standard Curve
1
oz
L 08
]
=
=
-
b
0.4
0.z
i TFTTT]T T—T—T—TTT—T—TT7] T
u} 10 20 0 40 S0 &0
Concentration
Y= A+Ex A E B2
o 5td (Standards : Concentration ws Mean'talue) 0.0se 0015 0,926

Figure 7.43: Graph with Linear Fit
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Semi-Log
The semi-log function fits the best straight line to a set of data for log(X) plot-
ted against Y. The resulting curve displayed will be a straight line with the X-
axis drawn in logarithmic scale. The equation for a semi-log fit is:

Y=A+ [B * loglO(X)]
and is shown on the screen as:

y =A+B *log(x)

where A is the y-intercept of the line and B is the slope (note: log in this equa-
tion is the common or base-10 logarithm).

- @ Standard Curve |1‘ PW(SI Fit: [ Semi-Lag | EI
Standard Curve
12
1
(-]
08
a
=2
g
= 0e
-
@
=
0.4
0z
o]
0.1 1 10 100
Concentration
y=A+B % Loglx): F B RZ
o Std (Standards: Concentration vz MeanValue) 0.254 0363 0988

Figure 7.44: Graph with Semi-Log Fit
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Log-Log

The log-log function fits the best straight line to the set of data which consists
of the logarithm of the readings on the Y-axis (the response) and the logarithm
of the dose on the X-axis. The resulting display will be a straight line with
both axes drawn in logarithmic scale. The equation for the log-log fit is:

loglO(Y) =A+ [B * loglO(X)]
and is shown on the screen as:
log(y) = A + B * log(x)

where A is the logoY-intercept of the line for log;o(X) = 0 and B is the slope
(note: log in this equation is the common or base-10 logarithm).

— [#] standardourve (2 Plots]|  Fit:[_Logleg  ¥)
StandardCurve
1
e
_s"-\.
E) \
m
=
=
E a\-"“'m.._x
e"'-\
\-\E\"R
""-\.\_\_‘LH‘
-\-H-"\-\_
a1
01 1 10 100
Concentration
Loglyl = & + B ¥ Log(x): b E RZ
o 5T (Standard: Concentration vs Mean¥aloe) -0.401 -0.28%9 1

Figure 7.45: Graph with Log-Log Fit
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5

Quadratic
The quadratic function fits the best parabola to the data. The parabola is a
curved line based on the equation:

y=A+(B*x)+(C*x2)

which is shown on the screen as:

y=A+B*+ C**x"2

where A is the intercept, B is the slope of the curve at the intercept, and C is
the measure of the curvature of the parabola.

The quadratic fit is most appropriate when the standard curve has a tendency
to curve up or down. An example of a quadratic fit is shown in Figure 7.46.

—T T
a =1

T T
13

Concentration

y= A+ Bx 4 Cx2:

o STD (Standards : Concentration s MeanYalue)

A
0.0zz

= [#] Graph*1 kS P1015| Fit: | Quadratic hd | IEI
Graph*1

05

04 /
g 0z
= /
=
b
= oz o

N /

u}

T
20

E
0.005

T T T
23 0

=
I

[
ERE-S

Figure 7.46: Graph with Quadratic Fit
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4-Parameter Logistic and Log-Logit

If the standard curve has a sigmoidal shape when plotted on the semi-log
axes, it may be appropriate to use either the log-logit or 4-parameter fit. Both
fits are based on the equation:

A-D

where D is the Y-value corresponding to the asymptote (i.e., the flat part of the
curve) at high values of the X-axis and A is the Y-value corresponding to the
asymptote at low values of the X-axis. The coefficient C is the X-value corre-
sponding to the midpoint between A and D. The coefficient B describes how
rapidly the curve makes its transition from the asymptotes in the center of the
curve. A large value of B describes a sharper transition. Typically, B has a
magnitude of about 1.

Both the log-logit and 4-parameter equations are shown on the screen as:
y=(A-D)/(1+(x/C)~B)+D

- Graph#2 Fit: [ 4-Parameter | @
Graph#2
03 ST
4
9/

023

Vd

oD

1
01s .
01
1 10 100 1000
concentration
y=(CA-DNOL+(CP B +00 A B C o iy
O Plot#1 (Group#t: concentration v= Mean'alue) 0.064 0779 11.314 0.341 1

Figure 7.47: Graph with 4-Parameter Fit
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= [#] Graphai Fit: | Log-Logt vI IEI
Graph#1
0.3 2 e
=l
0.25 6/
o /
] 0.z
.
015
04
1 10 100 1000
concentration
y=(ADM+0CPBD: A B c 5] B2
& Plot#1 (Group#!: concertration vs Mean'alue) o041 1.247 11.262 0.303 -0.936

Figure 7.48: Graph with Log-Logit Fit

Some publications show the log-logit equation in another form:

log, 1—{;} = bx-blog ¢
where
y = l%:——% x = log ,x
A different algebraic expression of these is:
- 40 _.p
1-(x/C)

The difference between the log-logit fit and the 4-parameter fit are in the way
the coefficients A and D are calculated. For the log-logit method, the standard
values for the lowest and highest values of x are used. The corresponding y
values are assigned to A and D, respectively. Based on these fixed values for A
and D, the algorithm then computes values for B and C. This technique works
well if there are standard points along the upper and lower asymptotes. If this
is not true, the log-logit fit should be avoided in favor of the 4-parameter
logistic.

In SoftMax Pro 2.x, the 4-parameter logistic curve fit uses 2000 iterations. If
the fit does not converge in this number of iterations, the program will report
a fit error.

The curve-fitting algorithm for the 4-parameter equation was based
on the Levenberg-Marquardt Method. Discussion of this method can
be found in Numerical Recipes in C: The Art of Scientific Computing by
William H. Press, Brian P. Flannery, Saul A Teukolski, and William T.
Vetterling, published by Cambridge University Press, New York,
1988.
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Point-to-Point

A linear equation is fit to each pair of data points. Fit parameters are not
given. The point-to-point curve fit is a linear fit composed of pieces that
assume a linear relationship between each pair of data points. The line seg-
ment defined by each pair is used to interpolate data between those points.
Since there are multiple line segments, fit parameters are not shown on the

graph.
- Graph#t3 Fit: [ Pairit-To-point w | 2]
Graph#3
—
0.43
033 G
=]
[s]
0.23
L B R e e e e L o e e e e LS S B S e s ey s e s S
o 20 40 B0 a0 100 120
Concentration
& Plot# (Group#2: Concentration vs Values)

Figure 7.49: Graph with Point-to-Point Fit
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Cubic Spline
This curve fit generates a fit to a cubic equation between each pair of data
points. The general form of a cubic equation is:

y=A+Bx + O+ Dx’

The equations are computed with the requirement that the first and second
derivatives of the equations are continuous throughout the range of the data.
As multiple curve fits are performed with this routine, fit parameters are not

shown with the graph.
- [F] Graph#d Fit: [ Cubicspline W] EI
Graph#4
0.43 .
f———hhﬂ—e___—_/—/-“/
033 "‘/
o
=]
40 B0 g0 100 120
concentration
& Plot#! (Group#2: Concentration vs Mean'alue)

Figure 7.50: Graph with Cubic Spline Fit
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Exponential

The exponential function used to generate this curve fit is:

y=A+B*(1-exp-x/ C))

= [#] Graphits Fit: [ Exponertial v

Graph#5

03

025

/

—

oD

02
/
015 /v

[+]

01

yo= &+ B -exp -0
& Plot#1 (Groupd!: concentration vs Mean'alue)

=] g0

concentration

A B

0129 0175

100

C

25994

120

iy
0.963

Figure 7.51: Graph with Exponential Fit

SoftMax Pro does not plot samples with descriptor values of zero
(0) on a log axis. Curve fits affected by this are the semi-log, log-log,

log-logit, and 4-parameter curve fits.
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Minimum Number of Standards

The number of standards used in a standard curve depends on the particular
curve fit selected and on the judgment of the operator. The table below gives
the minimum number of standards required mathematically by each of the
curve fitting algorithms.

Table 7.4: Minimum Number of Standards Required for Curve Fits

Curve Minimum Number of Standards

Linear

Quadratic

Semi-Log

Log-Log

Log-Logit

4-Parameter

Point-to-Point

Exponential

B Q| N B BN

Cubic Spline

For optimal results, you should always exceed the minimum number of stan-
dards required for any given fit.

There are other requirements on the standards for the log-logit and 4-parame-
ter logistic curves. The fits for the 4-parameter logistic curve are based on the
assumption that the curve has a high and a low asymptote and a certain
“steepness” for the linear portion around the inflection point between the
asymptotes. If a sufficient number of points do not define the inflection point
and the asymptotes, you will receive a “no fit” error message or an inappro-
priate fit. For best results, make sure that the 4-parameter fit is appropriate for
your assay and that the entire range of the assay is represented in your stan-
dards.

If your standards do not clearly define both a high and low asymptote, the
spline fit may be more appropriate for your assay.

Judging a Good Curve Fit

The correlation coefficient is also known as the goodness of fit value because
it shows how good a fit exists between the computer curve and the standard
data points. It measures the degree to which the points fall on the computer
curve and may give an indication as to what residuals are to be expected. The
correlation coefficient is popularly known as R and is between -1 and 1, inclu-
sive. When the data points lie on a perfectly straight line with negative slope,
then R = -1. If the correlation coefficient is not suitably close to 1 or -1 (a per-
fect fit), you can simply apply one of the other types of curves without having
to reread the plate or cuvette.

For nonlinear curve fits, SoftMax Pro performs transformations that cause the
curve to become more linear. The correlation coefficients are derived from
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that transformed data. Because of this, you should be cautious about using
correlation coefficients as an indicator of goodness of fit. Do not let this single
value for goodness of fit sway your intuition about which fit is best. Some
curve fits may seemingly give a good fit (e.g., fit values close to 1) but, when
inspected by eye, show a poor fit along a major portion of the plot.

Graph Options

Graphs can be customized further through the Graph Options dialog box
which is accessed by choosing Graph Type... from the Graph menu or by click-
ing the Graph button ( )in the section tool bar.

Graph Options

Title: [Graph® | Height:[100 | %
Type: onts:
Sample Text
o ) Soatter Title: P
ik ) Cluster bar
Sample Text -
il 3 stack bar Legend: (set..]
[ cConnect points foces Samnple Text Set...
B Plot symbolz

Flots: | Edit... I | Mew .. I | Lelete I
© Plot® 1] 5. 5td Dev.@Standards
O Plot®2

Yoo Walues@Standards

H-Errors: Mo Error

Y-Ertars:  MoError

al

Cancel I

Figure 7.52: Graph Options Dialog Box

The default options are shown in Figure 7.52, but you can alter these as
desired: you may change the font and type size used for the title, legend,
and/or axes of the graph, and you can choose the color and type of symbol
used on a scatter graph to show the plot. The graphs shown in preceding Fig-
ures reflect the default graph options. Connecting the points of a scatter graph
can be useful in determining the closeness of the fit. Figure 7.53, below, shows
a scatter graph with points connected compared to a linear fit.

IN\[OJ¥# The Connect Points option connects the points in order of appear-
ance by sample name—not the appearance of points from left to right
on the graph.
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Graph Options Button
X-and
- [Z] Graphie Fit: [ Linear | EI Y-Axis
Buttons
Graph#6
03 ]
/F
0.25 "G’/’
o /e/
015 {
a 20 40 &0 & 100 120
cancentration
y=A+Bx A B B2
O Plot#! (Group#!: concentration vs Mean'value) 0157 .00 0.697

Figure 7.53: Scatter Graph with Points Connected (Linear Fit Applied)

Other options in this dialog box allow you to plot the data as a bar graph with
data shown in clusters or stacked. Figure 7.54 shows both of these bar graph
options.

< [Z] Graphit Fit. [ Mo Fit hd| =] E1]

Graph#1

oD

Fit: [ Fit -] EE] (3]

Graph#2

Sample Humber

Il Plot#1 (Group#: Sampled vs Meanvaluz)
] Plot#2 (Groun#2: Sampled vs Meanvaluz)
B Platt3 (Groun#3: Sampled vs Meanvaluz)

Cluster Bar Graph

Stack Bar Graph

Sample Number

[ Ficte (Group#t: Sampleg vs MeanvValug)
] Ploti2 (Group#2: Sampled ve Meanvalue)
B Piote3 (Group#3: Sample# vs Meanvalus)

Figure 7.54: Bar Graphs— Cluster and Stack

INOJWH Bar graph options for multiple plot graphs are only available when
each plot contains the same number of data points and has matching
X-axis coordinates.

INOJ¥H When choosing the Connect Points option, the order in which points
are connected is sample name dependent.
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Axes Options

Double-clicking either graph axis, clicking the X-axis or Y-axis button in the
Graph section toolbar, or selecting either X-axis... or Y-axis... from the Graph
menu opens a dialog box concerning the configuration of that axis. Figure
7.55 shows the dialog box for the X-axis.

X Axis Settings

A0S

b4 Auto-range Scale

Min:D @ Linear
v o

B4 Gridlines [ Tick Marks

~Label Cancel |
|Cun|:entratiun |

Figure 7.55: X-Axis Dialog Box

The default settings are shown in the Figure above. You can change these as
desired for either or both axes.

Axis Settings

Enabling the Auto-range option causes the graph to be drawn such that all
data points are shown (by automatically adjusting the minimum and maxi-
mum range settings to encompass the data). You can disable the Auto-range
function by clicking the checkbox or by changing either or both values for the
Min and /or Max settings.

Formulas in SoftMax Pro

You can enter custom calculations in several places within SoftMax Pro to
provide the information you desire:

e In Plate and CuvetteSet sections, you can specify formulas to be used for
wavelength reduction and Kinetic/Spectrum reductions.

e In the Group table sections, you can view and edit the formulas associated
with the various columns or create new columns containing new formulas.
The data shown in columns from one group can relate to or contain infor-
mation derived from columns in another group. You can also create sum-
maries which consist of formulas and text.

* Notes sections allow you to enter summaries which consist of formulas and
related text.

Use of formulas in SoftMax Pro is described in a separate manual,
The SoftMax Pro Formula Guide.
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Introduction

Initial display and reduction of the data received from the FlexStation instru-
ment is performed in the Plate section in which the data has been collected.

Display and reduction parameters can be set up either prior to or after collect-
ing data. The display and reduction parameters may be modified at any time.

Data analysis and the display of analyzed data is also performed in the Group
sections (created when wells are assigned to groups in the Template Editor)
and the Graph section(s).

Notes sections may be used in conjunction with any other section to provide
text commentary and /or a summation of data through the use of summaries.
Notes sections are used most commonly to provide an introduction to or sum-
mary of results for a data file.

All data files have a minimum of one Plate section with data in it. Multiple
Plate sections may be present. Most files will have a template and Group,
Graph, and Notes sections. However, depending upon the particular assay
and how you wish to report the data, only some of these sections may be (or
need to be) present in every file. For example, some simple assays allow you
to calculate concentration in the Plate sections. In such cases, Group and
Graph sections are necessary only if you wish to display the data graphically.

The following diagram shows the relationship between the different sections
in SoftMax Pro:

Standard
Group Table

Reduced Number
from Plate
Reported Here

Plate with!] Graph Section
Template

Plots Created with
Initial Data from o Information from
Microplate < o Standards
Reader Czop Lol Group Table

Reduced Number
from Plate
Reported Here

Interpolated Values
(Results)
Reported from
Graph Section

Figure 8.1: Relationship of Sections

This chapter discusses the initial display and reduction of data in the Plate
section first, followed by display and data analysis in the Group, Graph, and
Notes sections.
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Initial Data Display and Reduction

The manner in which data is displayed in a Plate section depends on the type
of reading that was performed (Endpoint, Kinetic, Spectrum, Well Scan, or
FLEX), but can be customized by choices made in the data display and reduc-
tion settings. Depending on the type of reading performed, display options
include:

* Number or plot displays for raw RFU (relative fluorescence units) or
RLU (relative luminescence units), depending on which was chosen as a
read type, with or without reduced number. With the SpectraMax Gemini
and Gemini XS, you also have the option to view raw data in 1000s
(e.g., “20,000” would be shown as “20” to make numbers in wells more eas-
ily visible).
The number format (use of commas or periods in numeric notation)
chosen for the computer operating system in general is reflected in
the way that SoftMax Pro displays data.

* Number, Plot, Threshold, Ranged, or Grayscale (with or without reduced
number)

e If you have chosen 384-well plates from the Instrument Settings, you can
display the wells in different ways: Normal, Vertical, Rotated, Large, or
Interleaved.

e When FLEX mode is selected, the Reduction dialog box will show all of the
settings included for Kinetic mode but with the minimum kinetic interval
of less than one second and have the settings for the fluidic (pipetting)
events. With FLEX mode, the Reduction dialog box also includes a section
titled Display Options which includes settings for “Absolute,” “Zero Base-
line,” and “Percent Increase.” These options are discussed in detail later in
this chapter.

Default displays are shown automatically unless you choose a different dis-
play option.

Reduction options allow you to display the raw data received from f;uores-
cence instruments in a reduced (analyzed) form. Which reduction options are
available depend on the read mode and read type used; custom settings,
using formulas you create, are available for all read modes and read types.

Reduction settings do not affect the raw data but simply cause it to be dis-
played differently, so you may change reduction settings without affecting
the raw data in any way.

Custom reduction formulas require the use of accessors and operators that
are understood by SoftMax Pro. A list of such accessors and operators can be
found in The Formula Reference Guide.
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The Data Display

After a plate has been read, the information sent from the fluorescence instru-
ment is shown in the data display in the active Plate section. The default dis-
play for data from Endpoint readings raw RFU/RLU numeric values. Data
from Kinetic, Spectrum, Well Scan, or FLEX readings is displayed in plots for-
mat (raw RFU/RLU values with respect to time or wavelength) and the dis-
play updates dynamically to show the data collected so far. If the instrument
is reading more than one wavelength, plots for the different wavelengths are
overlaid in each well.

All choices except those defined in the Instrument Settings affect only the
manner in which the data is displayed—the raw data is not changed—permit-
ting you to optimize the display after data is collected.

Data reduction changes the way in which data is displayed and also
affects the values used in calculations within SoftMax Pro. While the
raw values remain unchanged, calculations will use reduced values,
if any, and are, therefore, affected by settings chosen in the Reduction
dialog box. For more information, see “Data Reduction” on page 8-19.

Data comes from the instrument to SoftMax Pro with four digits to
the right of the decimal point. Only three of the four digits are dis-
played in the Plate section for Endpoint data, however: the fourth
digit is rounded up or down (0.0045 rounds up to 0.005; 0.0044
rounds down to 0.004, for example). You can view all four digits of
data, if desired, by displaying the raw values in a Group section table
and increasing the number of decimal places showing.
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The Display Dialog Box

Before or after a plate has been read, you can click the button to
open the Display dialog box which allows you to change the way the data is
presented. Choices available in this dialog box depend on whether a Plate sec-
tion is currently active and which read mode you have chosen (for example,
the choice for “Plots” is not shown if Endpoint mode is selected). Figure 8.2
shows the default Display dialog boxes for the different read modes.

The Display dialog box is divided into two parts (left and right): the default
display, “Raw RFU” or “Raw RLU,” is shown to the left of a dividing line; the
choices for reduced data displays are shown to the right of the dividing line.
Note: data reduction itself is performed separately; settings here simply
determine how the reduced data will be displayed in the Plate section.

The dialog boxes below show the default display choices for the three modes:
¢ Raw fluorescence or luminescence values (numbers) for Endpoint;
® The change in raw RFU/RLU values over time for Kinetic;

e Raw RFU/RLU values for the range of wavelengths, displayed as a plot, for
Spectrum;

e Raw RFU/RLU values as shades of gray for Well Scan;
e The change in raw RFU/RLU values over time for FlexStation.

Other choices available in this dialog box include displaying the data as a sin-
gle reduced value (number), in threshold, ranged, or gray scale formats, or
any combination of display choices with the reduced number (the reduced
number display choice cannot be used with the reduced number checkbox).

8-6
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Kinetic

Spectrum

Well Scan

FLEX

Figure 8.2: Plate Section: Endpoint, Kinetic, Spectrum, Well Scan, and FlexStation Display Dialog Boxes.
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Data in the Plate section is displayed in a grid array (microplate format). With
all plates other than 384-well plates, the display is always shown as a stan-
dard microplate, with well Al in the top left corner. If you are reading 384-
well plates, additional display options can be chosen (see Figure 8.3) to make
the display of data more clear:

* Normal: shows the data in standard left-to-right format, with well A1 in the
upper left corner. Columns 1 through 24 are along the top and rows A
through P are shown from top to bottom. The wells are smaller and data is
shown with fewer digits (les precision).

e Vertical: the plate is shown in the same orientation as Normal except that
columns 1 through 12 (all rows) are shown above columns 13 through 24
(all rows).

* Rotated: Same as the Normal view except that it is rotated 90 degrees clock-
wise (well Al is in the upper right corner).

e Large: Same as the Normal view except larger. This display can be seen in
its entirety only if you have the page size set for legal paper (8.5 x 14 inches)
in landscape orientation (set this in Page Setup or Preferences under the File
menu). In the example in Figure 8.3, the display is shown as it appears if
you do not change the page size from letter-size to legal.

Interleaved: In this display, the wells are shown in a format that “skips”
every other well as follows: all odd columns and rows begin in the upper
left corner of the plate display and are followed by all even columns and
rows. So well Al is still in the upper left corner, but it is followed horizon-
tally by well A3, A5, ... A23, A2, A4, etc., and vertically by well C1, E1, ... O1,
B1, D1, etc. This display is most useful when the 384-well plate is composed
of 4 daughter plates of 96 wells each.

Figure 8.4 shows the default displays for Endpoint, Kinetic, and Spectrum
modes. The default display for Endpoint mode is the raw fluorescence /lumi-
nescence. For Kinetic, Spectrum, and FLEX modes, the default display is raw
RFU/RLU shown in plot format: RFU/RLU vs. time for Kinetic and fluidics,
and RFU/RLU vs. wavelength for Spectrum scans. Well scan data defaults to
a display as shades of gray.

Reduced Number

The reduced number is based on the settings defined in the Reduction dialog
box. It is a combination of plate blank subtraction in the Plate section, wave-
length reduction, and either a Spectrum or Well scan, or a Kinetic or FLEX
reduction. The information acquired from the instrument is reduced to a sin-
gle number or value. The reduced number will be reported in the Group sec-
tion when a template has been defined.

To view by reduced number alone, select the Number option (the first choice
to the right of the default, just after the dividing line); to see a reduced num-
ber as well as another type of display, click the box next to the option that says
“With reduced number” in the lower left of the dialog box to enable it. Chang-
ing the reduction parameters after choosing a reduced data display mode will
cause the display to update accordingly. More information about reduction
formulas and how to customize them follows later in this chapter.
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1 2 kS 4 5 & 7 3 9 01112 13 14 45 18
11488 121.9|99 76|81 76 6696|5486 | 45.06 3686|3026 |24 86 |20 36|16 76| 123.76 1136|9355 7655
A 1.405 | 1.505 | 1.605 | 1.705 1805|2005 (2205 2405|2605 2805|3105 | 3405|3705 | 4005 | 4.405 | 480
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[ 2007|1604 | 130 61103 |50.56 | 72,96 | 60,66 | 4578 |40 76 | 55,46 | 27 42 | 22,66 | 15 46 | 15,12 |12 46| 10,2 C|1.805 |2.005 | 2.205 | 2405 | 2.605 | 2.805 |3.105 | 3405 |3.705 | 4.005 | 4405 |4.805 | 5305 |5.805 |6.405 | 7.00
0| 2205|2405 | 2605|2805 3105|3405 (3705 4005|4405 4805|5305 5805|6405 | 7005 | 7.705 850
Endpaint Lrnd Autorniz: OFf Last Read:
Fluorescence Bz =9 || Ellrdo:n F14/93 E| 2605 |2.805 | 2105 |3.405 | 3.705 |4.005 | 4.405 | 4.805 [5305 | 5.805 | £.405 | 7.005 | 7.705 | 2505 | 9.405 [10.30)
Em €12 | FMT: Auto 759 AM
Cuteff* 610 | pougs fwellie F| 2.105 | 5.405 | £.705 | 4.005 | 4.405 |4.805 | 5.305 | 5.805 |6.405 | 7.005 | 7.705 | 8.505 | 5405 [10.305(11.40512.50
-*Aulo E;;off G| 3705 | 4.005 | 4405 | 4805 5305|5805 |6405 7005|7705 8505|9405 [10.305|11 405|12 50513 80515 20|
' length Combinat LA
e e H| 4.405 |4.805 | 5305 | 5505 | £.405 | 7.005 | 7.705 | .505 | 5.405 |10.305(11.405|12.505|13.805 15.205|1 6.805 18.50)
1| 5,305 | 5.805 | 6.405 | 7.005 | 7.705 | £.505 | 9,405 |10.305/11 4051 2.505| 15,8051 5.205|16.905 |1 8.505 20.405 |22.50)
= [ Plate® &3 Setup | [E Template | [ £ Reduotion|  [ER isplay \EI J| £.405 | 7.005 | 7.705 | 8.505 | 9.405 |10.305(11.405 12 50513 805 15.205(16.805|18.505 (20 405|22 505 24.905 27 50|
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113 11)3 71/441]5 3116 417 7119 41/ 11.4]13 81 16,8120 4)2 81133 41]4.11|4 815.81)7 01)8.51)10.3/12.5]15 2|18 5|22 5 0|16 805|18.505|20 40522 505 24 205|27 505(20.205 33 505(36 905 40.805|45 10549 805|54 905 |60.705/67.005 T4 00|
4.41(5.31]6.41|7 71[9.41| 11.4[ 3.8 16.8[20.4]24.0[30 3[4 01[4.81|5.81|7.01[5.51[10.3] 125 ] 152 18.5[22.5 |27 5555
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9.41|11.4]13.8]16.8(20.4|24.0]30.336.9|45.1|54.0[67.0[2 51| 10.3] 12.5|15.2 | 18.5[22.5 |27 5|33.5|40.8 408|607 | 740 Endpaint L1 | Automix:OFf | Last Read:
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20.4|24.9/20.3(36.945.1/54.9(67.0(51.8/99.8] 122 | 149 [18.5|22.5|27.5|32.5|40.3 |49.8|60.7|74.0 | 90.4 110 [ 135 | 164 Cutoff® 435 [ s
refzaifzeianfanfeafsafearafsainaiszmfzalzeafzalanfas]sa a5 03125 R
z261(z.11[zn 415z oar[1na] et efzar[ze1 |20 am ez 52170 |es 103125 15.2] 185 o L
M avelength Combination: ILm1
271]4.01]5.31[6.41[7.71]0.01[11.9)12.2]16.8]20.4[24.0[3 a1[4.01 |21 [5.81[7.01[2.51]10.3]12.5[15.2 185 |2z 5 |ev 5
5.31)6.41[7.71[9.41[11.9]12.8[16.8[20.4[24.0]30.2[z6.0[4 21[5.21]7.m1 251 [10.3)12.5 | 15.2] 10 522 5 [27.5 |22 5 0 8
7.71]0.41] 1.4 12.8] 16.8]20.4]24.9[30.2[36.9]45.1[54.9[7 01[2.51] 10.3] 12.5[ 15.2 12.5|22.5]27 5[ 33.5[40.8]4v.8] 607 Large DlSplay (Paper SiZe set to letter)
11.4[13.8(16.2[20.4]24.0[30.3[36.9[a5.1|54.0]67.0[51.8] 10.3] 12.5[ 5.2 18.5[22.5|27 5[ 33.5[40.5 [ 40.8]60.7]74.0[ 204
16.8[20.424.9[30.3]36.0[45.1[54.0(67.0]21.6[00.8[ 122 [15.2] 15.5[22.5[27 5335|400 40.8[60.7[74.0]w0.a 110 [ 135
24.0]30.3]36.045.1[54.0)67.0[51.8[00.8] 122 | 149 [ 182 [22.5[27.5]33.5]40.8[40.8[60.7]74.0[0.4 110 [ 135 | 164 [201
dpoint Lmi | Autornix:Off | LastRead:
. Ex 405 | Calibrate:On THESD
Em 450 | FMT: Aute 744 AM
Cuteff® 435 [ peadsiwell: 6
*huto Cutoff :
“avelength Combination: LLm1 Interleaved Dlsplay

Figure 8.3: Choices for a 384-Well Plate Display: Normal, Vertical, Rotated, Large,
and Interleaved

SoftMax Pro User’s Manual

8-9



Chapter 8: Displaying and Analyzing Data Using Fluorescence or Luminescence Instruments

- Plate®] B setup | [ETemplate | [= Reduetion|  [ERIDispay | @
Plate*1
. 1 z z 4 s 3 i s El 0 11 1z
Endpoint —_—
. 4|1405.4(1505 41505 41705 4|1505.4(2005 4 2205 4 2405 4 2605 4 2805 4[3105 4 |2405.4|| Endpoin
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5|2705 4 /4005 4 /4405 4 4505 4|5305 4[5905 4|6405 4|7005 47705 43505 49405 4| 10305 || P17 Aute
14405 4 |4505 4 5305 4 5805 46405 4|7005 4| 7705 4|as05 4 |9405 4] 10305 | 1 1905] 1 2505 || Readswell:
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Platel @ setup | [ Template | [ 5 Reduction]  [EADEplay] |- @
Average Plate#1
1 2 3 1 s 3 ki 8 9 10 1112
& wiell Scan
5 Pattern: Fill
Density: 3
c Spacing: 1.13mm
o Total Points: 9
E Fluorescence
F Ex Em Cltofft
Well Scan |¢ Lm1 485 538 530
. l H THBLto Culoft
Display
Wigvelencgth Combinstion: ILm1 Automi
< 3 Platett &P setup| [E Template | [T Reduction| [E@Display E'
Winax (units per sec.) Plate#1
1 2 3 T M 12
A ,_/ _/ _// L Aquarius
8 Time: o0
Interval: [udu:)
c Resds: 34
b Fluarescence
E Bottom read
F
G
H

FLEX
Display

Ex Em Cutoff*

Lm1 485 538 530

Wavelenoth Combination: ILm1
Trans1: (H=100p R=1=100p,&10)
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Calibrate: On
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Readz el 6
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255 PM 172252001

Figure 8.4: Default Displays for a Plate Section
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@ Chapter 8: Displaying and Analyzing Data Using Fluorescence or Luminescence Instruments

Threshold, Ranged, and Gray Scale

To display Threshold, Ranged, or Gray Scale data, high and low values must
be entered. When you choose one of these display options, SoftMax Pro pro-
vides default values for the high and low limits by means of an autoranging
function (encompassing all the data from lowest to highest value). You can
change the high and low limits by highlighting the existing value and enter-
ing a new value. An example of the Display dialog box for a Kinetic reading
(Plate section) with the Threshold display option chosen is shown in Figure
8.5.

|z

Eavr Faduced

“max (units per sec.) Lmi
Btz L RIS

High: 12600 | .
Lo [FET & High/Low

Limit Boxes

Show
[ with reduced number

Cancel | ar. I

Figure 8.5: Display Dialog Box for Kinetic Threshold Display

Threshold

The Threshold display shows the raw data as a plus (+) for values above the
high limit, an asterisk (*) for values within the limits, and a minus (-) for val-
ues below the low limit. Figure 8.6 shows an Endpoint reading displayed
using the Threshold option along with the reduced number.
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- Platesd | ) | Setupl |E Ternplate I | = Reduct'ic-nl |E Dizplay I \E’
Wiman: [units per sec.) Plate#1
1 2 3 4 5 i 7 5] ] 10 11 12
- * * * * * +* * * * * * Klne‘tlc
& Time: 5:00
8696 | 9632 10635111 77312967 |14 2671571917 372[19.255(21 376|253 602|26.192 Int . :
+ * * + + * * + * * + + erval. 023
Reads: 14
Bl10.635011.773112.067 14 267 15719117 57219.255|21 576 |23 602 |26 192 |28 992|532 .097
- - - - - - - - - - - - Fluorescence
Bottom read

Cl12.967 1426715719117 .57219.255|21 57623 .602|26.192/28.992 |32 097 |35 442[30 207
* * * * * * * * * = * * Ex Em Cutoff*

Lm1 485 538 3530

D115 71817.372119.255 21 376 (23 B02[26 192(28 992 32 097 [35.442 |39 207 [43 267 [45 222
* * * * * * * * * * * * *Au‘to Cu‘toff

El19.255/2 376(23 602 |26 102|28 092|32 007 |35 442 (30, 207 |43 267 |45 222|147 233|490 407 || Automix: Off

* * * * * * * * * * * * Calibrate: On
F PMIT: Medium
23.602/26.192|28.992 32,097 [35.442|39 207 |43 287 |45.222 |47 233 49.407 |51 621)53.913
* * * * * * * * * * * * Readsm\ell, B
|28 992[32 007 |35 442 |39 207 |43 267 [45 200|47 233|49 407 |51 621 |53.913|56.366 /59161 Lang Time: 0:00
* * * * * * * * * * * + End Titme: 5:00
RFU him: 0

H|35 442|530 207 |43 257|145 222 |47 233 |48 407 |51 621 |55.91 5315636659 161 |51 563/65.217
Wavelength Combinstion: ILm1

RFU Mz 20000
Smax Pts: 1414

Plate Last Read:
4:23 PM 20672001

_ o= 87 * 8.7to65 + = B3

Figure 8.6: Kinetic Data Displayed as Threshold with Reduced Number

Ranged

When the Ranged display is chosen, raw data that falls between the high and
low limits is assigned proportionally to integer values from 0 through 9. Val-
ues above the high limit are displayed as a plus (+) and values below the low
limit are displayed as a minus (-). Figure 8.7 shows reduced Kinetic data dis-
played in Ranged format.
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g Plate#1 | =) Setupl |E Ternplate I | = Reductionl |E Drizplay I IEI
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-
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+
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Figure 8.7: Kinetic Data (Reduced) Displayed as Ranged
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Gray Scale

The Gray Scale option presents the raw data in eight shades of gray, changing
from light (for values less than or equal to the low limit) to dark (for values
greater than or equal to the high limit). Figure 8.8 shows reduced Endpoint
data displayed as Gray Scale.

ol Plates? | =] Setupl |E Ternplate I | > Reductionl |E Lrisplay I @

Plates2
1 2 3 4 a2 5] 7 g 9 10 11 12

Endpaint

Battom read

L]
| | Fluorescence
L]
L]

Ex Em Cutoff*
Lim1 485 538 530

*Auto Cutoff

Automix: Off
Calibrate: On
PRIT: Auto

I % m m T om I

Wavelength Combination: ILm1

Readsavel 6

Plate Last Read:
4:34 PM 205/2001

|:|< 183 |:|< 3e3 |:|< 983 |:|< Ted
W= W= N1 B =

Figure 8.8: Endpoint Data (Reduced) Displayed as Gray Scale

Graphing Wells

You can enlarge the display of the wells shown with Kinetic, Spectrum,
Well Scan, or FLEX modes to get a close-up view of the data. This is done by
either double-clicking the particular well in the data display or by selecting the
well and then clicking the Well Graph button in the Plate section tool bar.

Kinetic, Spectrum, and FLEX Well Graphs

Well Graphs plot the data for the individual wells in a microplate and show
the well ID and reduction information, including the goodness of fit (R"2
value), if appropriate. The default display for the X-axis shows time for
Kinetic and FLEX plots and wavelength for Spectrum plots.

Positioning the cursor within a Well Graph shows X and Y values for the cur-
sor location, allowing you to determine more precisely the location of data
points.

Well Scan Well Graphs

Well Graphs in Well Scan mode default to displaying raw data in a grayscale
plot. The manner in which the data is displayed in a Well Graph for a Well
Scan depends on the reduction options that have been chosen, the display
options (raw or reduced, for example), the number of points read, and
whether the Well Graph is scaled to the data or to the limits of the entire plate.
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Well Graph Options

Along the bottom of each Well Graph dialog box are eight buttons (five when
using Well Scan mode) that perform the following functions:

.
Opens the Print dialog box.

.
Opens the Reduction dialog box.

By default, the ranges on the enlarged plot are set to the limits defined in
the Reduction dialog box, and the information included near the bottom of
the window is based on the reduction settings currently in use. You may
change these settings (wavelength combination and type of reduction used,
minimum and maximum value limits, lag time and end time, and number
of Vmax Points). More information about the reduction options can be
found later in this chapter.

INOJ¥H Changes to the reduction settings made within well graphs will be

applied to all wells in the Plate section. When viewing Raw data, you
can scale the graph to see data outside the reduction limits [line(s) are
included on the graph indicating the limits and the area outside of
them will be shaded slightly]. This view should assist you in deter-
mining the best limits for the reduced data.

® [ ShowRaw | [ShowReduced] Show Raw /Show Reduced button

This button toggles the Well Graph between views of raw and reduced
data. When the Well Graph is opened, the initial view depends on the Dis-
play settings for the Plate section. If raw data is being displayed in the Plate,
the initial view in the Well Graph will be raw data and the button will be set
to “Show Reduced.” If reduced data is being displayed in the Plate section,
the initial view in the Well Graph will be reduced data and the button will
be set to “Show Raw.”

o [ScaleToData| [SealeTobimits] Scale to Data/Scale to Limits button

This button toggles between a view of the data within the reduction limits
and a view of the entire data set. Switching between these views helps to
visualize how the limit settings affect data reduction. If raw data is being
viewed in the Plate section, the display in the Well Graph is set initially to
show the plot scaled to the reduction limits. If reduced data is being viewed
in the Plate section, the Well Graph display is set initially to show the plot
scaled to the data.

INOJYH] If you are viewing raw data and click the or the

button, only the display of raw data in the Well Graph will
be affected (the button will not affect the view of reduced data). The
same is true if you click this button while viewing reduced data. To
produce comparable scaling of both raw and reduced displays, this
button must be set to either Scale to Limits or Scale to Data for both
raw and reduced views of the Well Graph.
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Chapter 8: Displaying and Analyzing Data Using Fluorescence or Luminescence Instruments @

o Graph Options button (not found in Well Scan mode)
Opens the Well Graph Options dialog box which allows you enable or dis-
able connected points or plotted symbols the graph.

Graph Options

[ Connect Points

B4 Plot Symbols

Cancel I

Figure 8.9: Graph Options Dialog

. X-Axis Settings button (not found in Well Scan mode)
o Y-Axis Settings button (not found in Well Scan mode)

Opens the Well Graph Axis Settings dialog box for the particular axis,
allowing you to set Auto Range parameters, choose the minimum and max-
imum values for the selected axis, cause the axis to be auto-ranged, add or
remove gridlines, and add or remove axis tick marks. When a Well Graph is
opened, the default settings are to show the reduction limits for that axis
with Auto Ranging off and gridlines and tick marks selected. Only the Well
Graph being viewed is affected by changes in these dialog boxes.

.
Closes the Well Graph dialog box.

I&Piate#1 well Graph-Reduced S|

G500

GO0

5500 /

5000 /
4500
E /
=
4000 /
3500
3000 /
2500 —
2000
0 0 a0 &0 a0 100 120 140 180 120 200 220 240 280 280 300
Time (secs)
Wmax Points = 14
el o B4
“max Per Second 14,267
R2 087
[= Redustion | [_ShowRaw_| [SeaeToLimits] El El

Figure 8.10: Well Graph for a Single Kinetic Microplate Well (Raw Data)

Multiple wells from the same Plate section can be graphed together in one
enlarged window. Select the well(s) in the data display (hold the Shift key if
you are selecting non-contiguous wells; you can drag across contiguous
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wells) and then click the Graph button or double-click in one of the selected
wells.

BilPlate#1 well Graph-Reduced loix]

19000

16000
T LTI Rt SRy | ST SE

15000

14000
ABODD A

12000 4

11000 -

ILm1

9000

T T T T
140 180 130 200 220 300

Time (secs)
max Points = 14
el o B4 o o8 & FB
Winas Per Second 14.267 26182 45222
na70 0.967 0974

|ZReducmn” ShowRaw | [EealeTolimits] EE
Figure 8.11: Well Graph for Three Kinetic Wells of a Microplate (Raw Data)

The choices you make for viewing the data in the Plate section also affect the
way the Well Graph appears. Figures 8.10 and 8.11 show Well Graphs for raw
data displays. If you display one of the reduced options (reduced number,
Threshold, Ranged, or Gray Scale), the Well Graph will show the plot with an
indicator of the reduced value and will include the word “Reduced” in the
window title.

Zoom Box
You can enlarge the Well Graph even further by clicking the zoom box in the
upper right-hand corner of the window (the center box of three in the upper
right corner in Windows). Clicking the zoom box once will cause the window
to fill the total display on your monitor; clicking the zoom box again will
return the window to its previous size.

Size Box

Clicking and dragging the size box located in the lower-right corner
(Macintosh) or clicking and dragging the lower right corner of the window
(Windows) allows you to make the Well Graph any size desired.

Printing the Well Graph
You can print the Well Graph window,, if desired, by clicking the
button at the bottom left corner of the dialog box.

If you enlarge the Well Graph to greater than 12 inches, the graph
will not fit on an 8.5- by 11-inch page and the printout will be trun-
cated.
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Masking Wells

If you find data in certain wells (outliers) that should be excluded from the
calculations to be performed by data reduction, you can mask these wells.
Select the well(s) to be masked and then click the Mask button in the Plate
section tool bar or choose Mask... from the Plate menu. Masked wells are
shown with an overlay of diagonal lines.

The masking function can be used as a “what if?” tool. For example, you
could suppress or enable certain functional groups within the experiment.
Suppose you have included a group blank in the template and want to see the
data with and without the blank. Masking the group blank wells would sup-
press the blanking function; unmasking them would enable it again.
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Figure 8.12: Masked Wells in a Plate Section

To remove masking from one or more wells, highlight the masked well(s) and
click the Mask button in the Plate section tool bar (toggles masking on and
off) or choose Mask... from the Plate menu again. The diagonal lines covering
those wells (and masking function) will be removed.
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Data Reduction

Raw data received from the fluorescence instruments can be displayed in an
analyzed (or reduced) form. The reduction process within SoftMax Pro is
based on formulas that reduce the raw data to show a single number for each
well. Further analysis of this reduced number then takes place in the Group
and Graph sections.

SoftMax Pro performs calculations hierarchically when reducing the informa-
tion collected from the instrument. Calculations in the Plate section are per-
formed in the order shown below. If an option has either not been selected in
the Instrument Settings dialog box, is not available for the instrument you are
using, or has not been defined in the template and /or Reduction dialog box,
SoftMax Pro starts / continues with the next listed calculation.

1) Wavelength reduction

2) Kinetic or Spectrum reduction

3) Group blank subtraction

You can access the Reduction dialog box in several ways: by clicking the
button in the tool bar of the active plate section, by choosing
Reduction from the Plate menu, or by clicking the button in the
Well Graph display. The appearance of the Reduction dialog box will be dif-
ferent depending on the type of read mode you have chosen, and the options
you have chosen in the Instrument Settings dialog box. Figure 8.13 shows the
Reduction dialog boxes for a Plate section in Endpoint, Kinetic, Spectrum,
Well Scan, and FLEX modes, along with the default reductions for each of
those modes.
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Figure 8.13: Reduction Dialog Boxes for All Modes.

SoftMax Pro User’s Manual
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Endpoint

All of the read modes offer one or more predefined choices for reduction. The
predefined reductions are described below under the appropriate read mode
heading. In addition, with any read mode, you can create a custom reduction
formula to better suit your needs. Since all custom reduction formulas are
defined the same way, regardless of read mode, they are described together
after the individual read mode sections.

Wavelength Combination

Kinetic

The default reductions for Endpoint readings are !'Lm1 and Custom for all
fluorescence instruments when you read at a single wavelength. Additional
wavelength combinations become available depending on the number of
wavelengths chosen. You can choose Custom and create different reduction
formulas. The wavelength combinations available in the drop-down menu
show the correct format of the formulas that produce these reductions.

Wavelength Combination

The default wavelength combination for Kinetic readings is !Lm1. Other
selections depend on the number of wavelengths chosen (for example, if you
will read at two wavelengths, choices default to !Lm1 and !Lm?2, along with
Custom). If you do not wish to use the default reduction, you can choose Cus-
tom and create a different reduction formula.

Kinetic Limits

The Limits settings for the display of Kinetic data are MaxRFU/RLU, Min-
RFU/RLU, Lag Time, and End Time.

The display of RFU/RLU values is shown relative to the first point
measured for each well. Negative Kinetic values decrease with time,
and limits should be set accordingly (below 0) to view negative
Kinetic data.

Limits define the data that will be viewed and included in data reduction,
but do not affect data collection. If you alter a limit to show less data,
you can always display the “hidden” data again by changing the
limit.

MaxRFU/MaxRLU

The limit for the maximum value you wish to report. Any values from the
reading that are above this limit will not be shown and will be excluded from
data reduction. The default is 20,000 for RFU/RLU.

The MaxRFU /RLU reduction parameter can be used to exclude the non-lin-
ear portion of the reaction from data analysis. This type of data reduction is
most useful in reactions where the initial portion of the data is linear. You
might also adjust the End Time setting to remove a non-linear portion after a
certain time point in the reaction. Using MaxRFU /RLU allows the use of the
maximum number of linear points to calculate the slope of the line and, thus,
to determine the rate for each well.
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Figure 8.14: Different Reductions of the Same Data Using Different MaxRFU Points

Both of the Well Graphs shown above display different reductions of the same
Kinetic data. In the figure on the top, the MaxRFU is set to 20,000 for the dis-
play of wells C4, D6, and E6. In the figure on the bottom, the MaxRFU has
been reset to 10,000.Alternatively, you could leave the Maximum RFU and
change the number of Vmax Points used to determine the slope of the line.

MinRFU/MinRLU

The limit for the minimum value you wish to report. Any values from the
reading that are under this limit will not be shown and will be excluded from
data reduction. The default is 0 RFU/RLU. To display negative Kinetics, the
value should be set below 0 (zero).
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Lag Time

Specifies how many initial data points are excluded from the calculation of
Vmax Rate. Lag Time truncates the data used in the calculation. It does not
prevent data from being collected. The Kinetic plots will not display the data
collected prior to the set Lag Time. The value for Lag Time can be changed
after the plate is read. The default is 0.
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Figure 8.15: Different Lag Time Settings

In the figure on the top left, well C5 has a lag time: the data is not linear until
approximately 80 seconds after the start of data collection. Thus, the linear
curve fit is not good and the slope of the line does not reflect the maximal rate.
In the figure on the bottom right, a lag time of 80 seconds has been set and the
linear curve fit for both wells is good, allowing the slope of the lines to reflect
the maximal rate in each well. Alternatively, you could leave the Lag Time
and decrease the number of Vmax Points used to determine the slope of the
line.

End Time

This setting specifies the time at which you wish to stop showing data in the
display. Any values occurring after this limit will not be reported in the dis-
play. The default setting is the total assay time. The value for end time may
not be greater than the total assay time.
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Absolute Values

This setting causes the plots shown in the data display to be drawn at their
absolute RFU/RLU as opposed to the default (with the box unchecked)
which offsets the first point to the (0,0) coordinate. Enabling Absolute Values
may cause some data points that do not fall within the default limits for the
plots to “disappear” (see Figure 8.16).
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Figure 8.16: Kinetic Reduction with Absolute Values Enabled
Note that the limits in this example (MinRFU=0, MaxRFU=10,000) do not allow all
of the data to be visible.

To see more data, yet still display absolute values, enlarge the limits for
MinRFU/RLU and/or MaxRFU/RLU found in the Reduction dialog box
(Figure 8.17).
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Figure 8.17: Limits in Reduction Dialog Box (RFU shown)

If you increase the MaxRFU/RLU setting to be at least as large as the largest
fluorescence /luminescence value expected, most or all of the data plots
should appear in the data display. In the example shown in Figure 8.16, if the
MaxRLU value is increased from 10,000 to 20,000, the plots then appear as

shown in Figure 8.18.
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Figure 8.18: Kinetic Reduction with Absolute Values Enabled and MaxRFU Value

Increased
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Kinetic Reduction

Kinetic reductions are applied to the list of numbers (the value at each time-
point) after the wavelength combination formula is applied. Vmax per min
and Vmax per sec reductions are available for all instruments that are capable
of Kinetics; the default Kinetic reduction is Vmax (units per sec). Other reduc-
tions available from the pop-up menu are Time to Vmax, Onset Time, Time at
Minimum, Time at Maximum, Time at 1/2 Maximum, Slope, Area Under
Curve, or you can choose Custom and then create a different reduction for-
mula.

Vmax

The maximum slope of the Kinetic plot of relative fluorescence /luminescence
units versus time. The default value displayed is in relative fluorescence units
(RFU) per second or relative luminescence units (RLU) per second. The rate is
calculated with the use of Vmax Points (see below) which determines the
number of contiguous points over which Vmax is calculated. The number of
Vmax Points defaults to the maximum taken during the reading for all instru-
ments except the FlexStation which defaults to 5 points. You can change this
number in the Reduction dialog box.

Vmax = Vmax/sec ® 60,000

A linear regression is performed to determine the slope of the line using the
equation:

y=m*X+B
where m is the slope of the line.

The reaction rate is reported in RFU/RLU units/ sec.

Vmax Points

This setting defines the maximum size of the line segment used to determine
the slope of the line used in calculating the rate of the reaction. The default is
the total number of points taken in the reading, with the data normalized to a
starting point of 0,0 (as opposed to starting with the first time point). The first
slope is calculated for a line drawn beginning at the first reading as defined
by Lag Time (described below) and ending at a total number of readings
equal to the Vmax Points setting. The second and any subsequent slopes are
calculated beginning at the second time point and ending at a total number of
readings equal to Vmax Points. The steepest slope is reported as Vmax Rate.
If the data plot displays fewer time points (data points) than the number of
time points chosen for Vmax Points, then all of the time points will be used to
determine the slope of the data.
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Table 8.1: Using Vmax Points (Example)

Well 1 Well 2 Well 3

Time points visible in 25 10 2
the well (data plot)

Number of Points Used for Data Analysis:

Vmax Points set to 25/25 25 10 2
(default)
Vmax Points set to 5/25 | Overlapping | Overlapping 2
5-point line 5-point line
segments” segments™

* SoftMax Pro will perform a linear regression on as many overlapping
5-point line segments as possible in the analysis window. The slope will be
determined for each line segment and then the steepest slope will be reported
as the reaction rate. Thus, in well 2 of the example in Table 8.1, above, the
slope will be determined for line segments consisting of time points 1 to 5,
2t06,3t07,4t08,5t09, and 6 to 10, and then the slope of the line segment
with the steepest slope will be reported as the Vmax Rate.

The progressive slope calculations are repeated until the last included data
point is reached (as defined by the End Time or MaxRFU /MaxRLU — see
below). The maximum positive or negative slope is reported as Vmax
(RFU/sec or RLU/sec). Vmax Points can be set from 2 to the total number of
points in the curve. The number of Vmax Points can be set before the plate is
read and can be changed after the plate is read. The data display will update
automatically each time. The Vmax Points setting does not affect data collec-
tion.

The height of the Y axis in the raw data plots or plate display is con-
trolled using MinRFU /RLU and MaxRFU/RLU. The default settings
are:

MinRFU/RLU = 0

MaxRFU/RLU = 20,000

The width of the X-axis in the raw data plots or plate display is con-
trolled using Lag Time and End Time. If either the MaxRFU/RLU or
End Time setting excludes points such that a total number of readings
equal to Vmax Points cannot be used, then the maximum included
points will be used.

Time to Vmax

This is an alternative method for analyzing non-linear Kinetic readings that
reports the elapsed time until the maximum reaction rate is reached, rather
than reporting the maximum rate itself. Used in conjunction with Vmax
Points, Time to Vmax is the time to the midpoint of the line defined by Vmax
Points and used to calculate Vmax. This elapsed time data is useful for appli-
cations including coagulation chemistry where the changing concentration of
the reagents does not change Vmax, but rather will change the time at which
the reaction reaches the maximum rate.
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Onset Time

This is another method for analyzing non-linear Kinetic readings. Onset Time
reports the time required for a Kinetic reaction to change by a specified
amount (onset RFU/RLU above the initial RFU/RLU reading for the well).
This elapsed time data is useful for cascade reactions including clot formation
(endotoxin testing, for example) or clot lysis applications where the change in
reagent concentration does not affect the maximum optical density change
but changes the time required for the reaction to reach completion.

Time at Minimum

This setting reports the time at the minimum RFU or RLU that falls within the
reduction limits.

Time at Maximum

This setting reports the time at the maximum RFU or RLU that falls within the
reduction limits.

Time at 1/2 Maximum

This setting reports the time at the half of the maximum RFU or RLU that falls
within the reduction limits. To calculate this reduction, SoftMax Pro first
determines the point (within the reduction limits) that has the maximum sig-
nal level (RFU or RLU). It then scans the plot from left to right until it finds
two points having signals that bracket half of that value. A linear interpola-
tion between these two points is used to estimate the Time at 1/2 Maximum.

Slope

This setting determines the slope of the combined plot (i.e., the slope of the
line using linear regression after the wavelength combination reduction). This
setting uses all visible timepoints in the reduction window. Slope is the same
as Vmax Rate when Vmax Rate is set to the same number of points as the run
(i.e., the default). Slope is not the same as Vmax Rate if you have modified the
Vmax Points.

Area Under Curve

This reduction estimates the area under the curve as defined by the data plots
in wells (within the reduction limits). The data plots are treated as a series of
trapezoids with vertices at successive data points and at the X-axis coordi-
nates of the data points. The areas defined by each of the trapezoids are then
computed and summed.

Absolute Values

Choosing this option shows the raw data without any smoothing or other
changes in the way it is graphed.
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Spectrum

Spectrum Limits

The Limits settings for the display of Spectrum data are MaxRFU/RLU, Min-
RFU/RLU, Starting Wavelength in RFU/RLU, and Ending Wavelength in
RFU/RLU.

The display of values is shown relative to the first point measured
for each well. Limits define the data that will be viewed and included in
data reduction, but do not affect data collection. If you alter a limit to
show less data, you can always display the “hidden” data again by
changing the limit.

MinRFU/MinRLU

The limit for the minimum value you wish to report. Any values from the
reading that are under this limit will not be shown and will be excluded from
data reduction. The default is 0 RFU/RLU.

Max RFU/MaxRLU

The limit for the maximum value you wish to report. Any values from the
reading that are above this limit will not be shown and will be excluded from
data reduction. The default is 20,000 RFU/RLU.

Start (Wavelength) nm

Specifies the limit for the minimum wavelength setting you wish to report.
Any values from the reading that are under this limit will not be shown and
will be excluded from data reduction.

End (Wavelength) nm

Specifies the limit for the maximum wavelength setting you wish to report.
Any values from the reading that are above this limit will not be shown and
will be excluded from data reduction.

INOJIWH The settings for the Start and End wavelength settings cannot be
below the lowest wavelength or above the highest wavelength
entered in the Instrument Settings for the Spectrum reading.

Spectrum Reduction

The Spectrum reduction formula is applied to the list of numbers in each well
(values at each wavelength) after the wavelength combination formula is
applied. The default reduction for Spectrum readings is Lambda at Maxi-
mum. You can choose Lambda at Minimum, Maximum, Minimum, or Area
Under Curve instead from the pop-up menu, or you can choose Custom and
create a different reduction formula.

Maximum

Reports the maximum relative fluorescence or relative luminescence (within
reduction parameters of MinRFU/RLU and MaxRFU/RLU).

Minimum
Reports the minimum relative fluorescence or relative luminescence (within
reduction parameters of MinRFU/RLU and MaxRFU/RLU).
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Well Scan

Lambda at Maximum

Reports the wavelength at which maximum relative fluorescence or lumines-
cence is achieved (within reduction parameters of MinRFU /RLU and
MaxRFU/RLU).

Lambda at Minimum

Reports the wavelength of minimum relative fluorescence or luminescence is
achieved (within reduction parameters of MinRFU /RLU and
MaxRFU/RLU).

Area Under Curve

This reduction estimates the area under the curve as defined by the data plots
in wells (within the reduction limits). The data plots are treated as a series of
trapezoids with vertices at successive data points and at the X-axis coordi-
nates of the data points. The areas defined by each of the trapezoids are then
computed and summed.

Wavelength Combination

The default wavelength combination for Well Scan readings is !Lm1 and is the
only choice besides Custom which can be used to create a different reduction
formula.

Well Scan Reduction

Choices are Maximum, Minimum, Average (default), and Custom. Average
provides the average value for all points in the Well Scan.
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EH

FLEX

Vmax

The maximum slope of the FLEX plot of relative fluorescenceunits versus
time. The default value displayed is in relative fluorescence units (RFU) per
second. The rate is calculated with the use of Vmax Points (see below) which
determines the number of contiguous points over which Vmax is calculated.
The number of Vmax Points defaults to the maximum taken during the read-
ing for all instruments except the FlexStation which defaults to 5 points. You
can change this number in the Reduction dialog box.

Vmax = Vmax/sec ¢ 60,000

A linear regression is performed to determine the slope of the line using the
equation:

y=m*X+B
where m is the slope of the line.

The reaction rate is reported in RFU/sec.

Vmax Points

This setting defines the maximum size of the line segment used to determine
the slope of the line used in calculating the rate of the reaction. The default is
the total number of points taken in the reading, with the data normalized to a
starting point of 0,0 (as opposed to starting from the optical density of the first
time point). The first slope is calculated for a line drawn beginning at the first
reading as defined by Lag Time (described below) and ending at a total num-
ber of readings equal to the Vmax Points setting. The second and any subse-
quent slopes are calculated beginning at the second time point and ending at
a total number of readings equal to Vmax Points. The steepest slope is
reported as Vmax Rate. If the data plot displays fewer time points (data
points) than the number of time points chosen for Vmax Points, then all of the
time points will be used to determine the slope of the data.

Table 8.2: Using Vmax Points (Example)

Well 1 Well 2 Well 3
Time points visible in 25 10 2
the well (data plot)

Number of Points Used for Data Analysis:

Vmax Points set to 25/25 25 10 2

(default)

Vmax Points set to 5/25 | Overlapping | Overlapping 2
5-point line 5-point line
segments” segments™

* SoftMax Pro will perform a linear regression on as many overlapping
5-point line segments as possible in the analysis window. The slope will be
determined for each line segment and then the steepest slope will be reported
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as the reaction rate. Thus, in well 2 of the example in Table 8.1, above, the
slope will be determined for line segments consisting of time points 1 to 5,
2t06,3t07,4t08,5t09, and 6 to 10, and then the slope of the line segment
with the steepest slope will be reported as the Vmax Rate.

The progressive slope calculations are repeated until the last included data
point is reached (as defined by the End Time or MaxRFU — see below). The
maximum positive or negative slope is reported as Vmax (RFU/sec). Vmax
Points can be set from 2 to the total number of points in the curve. The num-
ber of Vmax Points can be set before the plate is read and can be changed after
the plate is read. The data display will update automatically each time. The
Vmax Points setting does not affect data collection.

The height of the Y axis in the raw data plots or plate display is con-
trolled using MinRFU and MaxRFU. The default settings are:
MinRFU =0
MaxRFU = 20,000
The width of the X-axis in the raw data plots or plate display is con-
trolled using Lag Time and End Time. If either the MaxRFU or End
Time setting excludes points such that a total number of readings
equal to Vmax Points cannot be used, then the maximum included
points will be used.

Time to Vmax

This is an alternative method for analyzing non-linear FLEX readings that
reports the elapsed time until the maximum reaction rate is reached, rather
than reporting the maximum rate itself. Used in conjunction with Vmax
Points, Time to Vmax is the time to the midpoint of the line defined by Vmax
Points and used to calculate Vmax. This elapsed time data is useful for appli-
cations including coagulation chemistry where the changing concentration of
the reagents does not change Vmax, but rather will change the time at which
the reaction reaches the maximum rate.

Onset Time

This is another method for analyzing non-linear FLEX readings. Onset Time
reports the time required for a FLEX reading to change by a specified amount
(onset RFU above the initial RFU reading for the well).

Time at Minimum

This setting reports the time at the minimum RFU that falls within the reduc-
tion limits.

Time at Maximum

This setting reports the time at the maximum RFU that falls within the reduc-
tion limits.

Time at 1/2 Maximum

This setting reports the time at the half of the maximum RFU that falls within
the reduction limits. To calculate this reduction, SoftMax Pro first determines
the point (within the reduction limits) that has the maximum signal level
(RFU). It then scans the plot from left to right until it finds two points having
signals that bracket half of that value. A linear interpolation between these
two points is used to estimate the Time at 1/2 Maximum.
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Peak

This setting reports the maximum RFU value. It will be adjusted for different
smoothing options.

Max - Min

This setting represents the difference between the maximum and minimum
RFU values. If the minimum RFU value is below zero, it will be adjusted so
that the minimum is always zero.

Slope

This setting determines the slope of the combined plot (i.e., the slope of the
line using linear regression after the wavelength combination reduction). This
setting uses all visible timepoints in the reduction window. Slope is the same
as Vmax Rate when Vmax Rate is set to the same number of points as the run
(i.e., the default). Slope is not the same as Vmax Rate if you have modified the
Vmax Points.

Area Under Curve

This reduction estimates the area under the curve as defined by the data plots
in wells (within the reduction limits). The data plots are treated as a series of
trapezoids with vertices at successive data points and at the X-axis coordi-
nates of the data points. The areas defined by each of the trapezoids are then
computed and summed.

Mean
This setting takes the average of all data points and returns that value.

Smoothing
- Stnocthing
: Moving Average (# Points):

Figure 8.19: FLEX Mode Reduction Dialog Box — Smoothing Setting

Smoothing is used to reduce noise in FLEX readings. This setting takes the
moving average of the raw data and displays the FLEX plot using these aver-
aged values.

The default is no smoothing (setting of 1 “averaged” point). A setting of “3”
provides the least amount of smoothing: the value of the center point is added
to the values of the points on either side; the sum of these points is then
divided by three and the resulting value is substituted for the center point. A
setting of “9” would average the center point with the four points on each
side.

When multiple wavelengths are read, it is important to note that smoothing is
performed before performing wavelength combination calculations such as
ratios or multiplication. For example, if you read at two wavelengths and
choose to take a ratio of those wavelengths, smoothing would be performed
on each individual wavelength and the wavelength ratio would be calculated
using smoothed data.
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Reduction Baseline Options

Three choices that are available within this section of the Reduction dialog

box affect the way that the data is graphed:

¢ Absolute: Shows the raw data without any change in the way it is graphed.
Raw data is used in subsequent reduction calculations.

e Zero Baseline: This option reduces this interference by offsetting the graph
slightly.

----- Bazeline Options:

' Abzolgte

f" fero Baseline Point=
+ 4 Baszeline Muttiplier

Figure 8.20: FLEX Display Options showing % Baseline option.

If you enter “5” for the number of points, for example, the average of the
first 5 points will be used as the baseline value and all raw data will be sub-
tracted from this value. It is important to note that the bseline subtraction is
applied only to the reduced data—raw data plots do not change. if you
wish to view the plot with baseline subtraction, you must choose the
button in the Display dialog box or click the [ Show
Reduced ] button in a zoomed well graph window. If two or more wave-
lengths are present in a reading and you choose to combine these wave-
lengths while Zero Baseline is selected, the zero baseline will only apply
after the wavelength combination.

* % Baseline with Multiplier: This option has been added to make FLEX data
look more like FLIPR data. FLIPR data can be imported into SoftMax Pro
and this option modifies the plot and reduction calculations to make FLEX
data comparable to the FLIPR data.

This method averages the first number of points you specify (the upper
box), divides the raw data by this average value, and then multiplies by 100
(%). The “Multiplier” section allows you to enter a number from 0.0001 to
9999 which is then used to multiply the % Baseline value.

This calculation also is performed only on the reduced data and only after
any wavelength combinations are calculated. To see the modified plot, you

must choose the[Reduced Plot | button in the Display dialog box or click
the [ Show Reduced] button in a zoomed well graph window.

Interpolate Raw Data Checkbox

I Interpalate Raww Data

Figure 8.21: FLEX Mode Reduction Dialog Box — Interpolate Raw Data Checkbox

Each individual raw data point has a corresponding read time associated
with it. In FLEX mode, each data value is logged with its own individual read
time which can make it difficult to perform wavelength combination calcula-
tions correctly. For example, if you desired to take a ratio of two different
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wavelengths in a single well, it would be necessary to take a ratio (Lm1/Lm?2)
of values that have been read at two different points in time. To solve this
problem, you may select the “Interpoate Raw Data” checkbox in the Reduc-
tion dialog box. [Note that this checkbox is shown only when two or more
wavelengths are present in the reading.]

Enabling this checkbox causes SoftMax Pro to use quadratic interpolation to
calculate the interpolated values. This results in the loss of one point at each
end of the plot. Prior to beginning the calculation, SoftMax Pro determines
the starting point by averaging the initial data points of the separate wave-
lengths. For example, if the first data points of the two wavelengths have time
values of 0.3 and 0.5 seconds, SoftMax Pro will average these and use 0.4 sec-
onds as its initial point for interpolation.
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Figure 8.22: Top: Raw Data without Interpolation; Bottom: Interpolated Data.

Custom Reduction Formulas

If the predefined reduction formulas do not meet your needs, you can create
one or more different reduction formulas for any or all read modes (Endpoint,
Kinetic, Spectrum, Well Scan, or FLEX). Choosing “Custom” from any of the
menus or dialog boxes causes a Formula button to appear (an example of this
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5

button in an Endpoint Reduction dialog box is shown in Figure 8.23). Custom

reduction formulas may contain other operators and terms in addition to
wavelengths.

w4 Reduction x|
- Wavelength Combinations

Custam v|

----- Kinetic Reduction

Wiz Poirts: 34 ~\ Formula

[ wmas (units per sec) ]

Button

i RFLL D Lag Time: ICI I7 Ahzolute Values

Max RFU:  [2o0000 | End Time:
Coc |

Figure 8.23: “Custom” Selected Showing Formula Button (Endpoint)

Clicking the Formula button opens the Calculation dialog box in which you
can name and define a new reduction formula.

Calculation

Formula: |!ILm1

[Accept] [ Cam:el] H 0K ]|

Figure 8.24: Wavelength Calculation Dialog Box (Endpoint)

Examples of some formulas that might be used when combining multiple
wavelengths in the Calculation dialog box are given in Table 8.3.

Table 8.3: Wavelength Reduction Formula Examples

21 31 4Ato6 A

ILm1 + 'Lm2 'ILml + 'Lm2 + !Lm3 'Lml+!'Lm2 + ...+ 'Lmn

'Lm1 - 'Lm2 ('Lm1 - !'Lm3) / ('Lm2 - ('Lm1 - 'Lm6) /(ILm2 - 'Lm>5) /
'Lm3) ('Lm3 - 'Lm4)

ILml / 'Lm2 ILm1 / 'Lm3 'ILml / 'Lmn

'Lm1 * 'Lm2 'Lm1 * 'Lm3 'Lm1 * 'Lmn

Logl0('Lm1/!Lm?2)

Log10('Lm1/!Lm3)

Logl0('Lm1/!Lmn)

'Lmx/ constant For example, Lm1/1.44

Average(lallvalues) This formula will average together the relative fluorescence /lumines-

cence units for multiple readings at the same wavelength (for exam-
ple, if you read the well six times at a single wavelength).
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Table 8.3: Wavelength Reduction Formula Examples

21

31 4Ato6 A

Min(!allvalues)

This formula will report the minimum RFU/RLU recorded for
multiple wavelength readings in each well.

Max('allvalues)

This formula will report the maximum RFU/RLU recorded for
multiple wavelength readings in each well.

If('Lmz<A, makeerr(118),(if('L This formula will report “low” for any well with an RFU/RLU less
mx>B,makeerr(117),!Lm1))) | than A, “high” for any RFU/RLU greater than B, and the RFU/RLU of

any well that lies between A and B.

Custom reduction formulas utilizing mathematical operators or terms can be
used to obtain specific types of data. Table 8.4 provides some examples of
such formulas for Kinetic and Spectrum readings.

Table 8.4: Kinetic and Spectrum Reduction Formula Examples

Kinetic
Vmaxcorr(!combinedplot, Reports Vmax correlation coefficient for plots in all 96 wells.
'vmaxpoints,!readinterval)
Vmax(Delta(lcombinedplot), Will report the Vmax Rate of the delta between each time point.

lvmaxpoints,!readinterval)

Spectrum or Kinetic

Nthitem(!'Lm1,X)

Will report the RFU/RLU at item X in the list of readings. For
example, if you have a Kinetic run with 20 time points and X is
10, it will report the RFU/RLU of the 10th time point. Similarly, if
you have a Spectrum scan with 20 measurements and X is 10,
it will report the RFU/RLU of the 10th wavelength measured.

Alist of accessors and operators that may be used in custom reduction formu-
las can be found in the Formula Reference Guide.

When you finish your entry in the Calculation dialog box and click [ OK ], the
formula you have entered then appears to the right of the word “Custom”
and becomes the default selection for the Custom option. You may subse-
quently edit this formula or enter a new one by clicking the Formula button
again.

Recalculation Options

By default, SoftMax Pro performs continuous recalculation of the data when
you read plates, create or change formulas, and so on. At certain times, it
would be useful to disable the recalculation feature so that you can make
alterations to the experiment without waiting for individual recalculations to
be completed. Two commands are available in the Edit menu that allow you
to modify the way in which SoftMax Pro performs recalculation:

Suspend Recalculation and Recalculate Now (88 =; CTRL+=).
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Choosing Suspend Recalculation disables the automatic recalculation feature
of the program and places a checkmark to the left of the command in the
menu to indicate that it has been selected. While this function is enabled, no
recalculation will occur, regardless of what you may change, add, or delete
from the experiment. This is especially useful when creating or changing col-
umn formulas within Group sections, for example, as it can speed up the pro-
cess greatly.

When recalculation has been suspended, you may wish to see the results of
the changes you have made but may still not wish to enable continuous recal-
culation. Choosing Recalculate Now (38 =; CTRL+=) from the Edit menu will
cause SoftMax Pro to examine all elements of the experiment and perform
complete recalculation of the data. Choosing this command does not enable
continuous recalculation but simply causes the program to perform recalcula-
tion once.

To return to continuous recalculation, choose Suspend Recalculation again.
The checkmark next to the command will disappear, indicating that the
function is no longer in use.

IN[OJNH Recalculate Now (38 =; CTRL+=) can be used to see intermediate
results during long Kinetic readings. At any time, you can choose
Suspend Recalculation to delay calculations until a later time.

Displaying Data in Group, Graph, and Notes Sections

Group Sections

The manner in which data is displayed in a Group section depends on the
type of reading that was performed (Endpoint, Kinetic, Spectrum, Well Scan,
or FLEX), but can be customized by choices made in the data display, reduc-
tion settings, and the Edit menu.

¢ Resizing/hiding columns

¢ Adding/deleting columns

* Showing/editing column formulas
¢ Adding/editing summaries

¢ Changing text style

Default displays for Group sections are shown automatically unless you
choose a different display option.

The particular font to be used in a Group section table, as well as its size and
style, can be changed by first selecting one or more columns in the Group sec-
tion table and then choosing the Text command from the Edit menu and mak-
ing the desired choices from the dialog box that appears.

Settings from the Plate Section Affect Data Display in Group Sec-
tion Tables

Reduction options in the Plate section allow you to display the raw data
received from the FlexStation instrument in a reduced (analyzed) form.
Which reduction options are available depend on the read mode used and
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reduction settings chosen. Reduced number from the Plate section is dis-
played in the Values column of the Group section tables by default.

Reduction settings do not affect the raw data but simply cause it to be dis-
played differently. You can change reduction settings without affecting the
raw data from the plate reading in any way.

Custom reduction formulas require the use of accessors and operators that
are understood by SoftMax Pro. A list of these accessors and operators is
given at the end of this chapter.

Resizing and Hiding Columns

The columns in a Group section can be resized in several ways. One of the
simplest is to drag the line dividing the columns to another position (moving
it horizontally). When you point to a line between columns, the cursor
changes to a double arrow with a vertical line through it, showing that it is
ready to move left or right (see Figure 8.25).

- Djj Standards

ndards (ag/mi) Double-headed
Sample Concentra(ion alues | MeanMalue | Std.Dev. | CVE arrow cursor

Sta0l 1.8q0 | a7
fud
Sta02 0.500 B2
B
Sta03 0.250 |C3
c4
Sta0d 0125 D%
D4
Sta05 0.063 [E3
E4

Smallest standard value :
Largest standard walue:

Figure 8.25: Cursor Positioned on a Line between Columns

Reducing Column Size and Hiding Columns

You can reduce a column to a size smaller than the width of its title, in which
case the title will not be completely visible. You can also hide a column by
reducing its size completely (drag one edge of the column on top of the other)
or by selecting that column and choosing Hide from the Group menu.

If you hide a column in this way and then wish to view it again, use
the Show All command in the Group menu. All columns that were
hidden will again be visible. There is no way to show only one hidden
column.

Enlarging Column Size

You can enlarge the width of columns to any size. Increasing the size of col-
umns may make the width of the Group section increase beyond the page
width boundary. If this occurs, the columns will “disappear” off the edge of
the screen but are really still there. To bring these columns back into view,
reduce the width of the columns that are still visible until the others reappear.
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Standards (pgsml)

Sample I:-:-ncentr'atid-n 'w'-ellls Yalues | MeanValge | Std.Dep.
Divider being Chai— 0a0 | A
dragged to the A
left Sta02 0500 B3
E4
Stal3 0.250 |C3
E c4
Fut S o) | o B ] — o

Figure 8.26: Dragging a Column Divider Line

N[O [f the width of a section extends beyond the page width boundary,
y pag y
the portion that is not visible will not be printed.

To size two or more columns to the same width, highlight those columns and
then drag one of the dividing lines to the desired width. The width of all high-
lighted columns will be sized the same as the column to the left of the divid-
ing line you are moving.

Columns can also be resized to the minimum amount of space required by
choosing Autosize from the Group menu. By highlighting the entire table or
individual columns and then choosing Autosize, the amount of space each
column requires will be reduced to the minimum size required by the largest
piece of text in that column.

Double-clicking the line dividing two columns causes the single column to
the left of the divider to be sized according to the largest amount of text in
that column.

Showing and Editing Existing Column Formulas

When group sections are first created, the formulas used to calculate the data
are not displayed.

These formulas can be shown (until you choose to hide them again) by mak-
ing a Group section active and then choosing Show Formulas from the Group
menu. (Note that the command in the menu changes to Hide Formulas after
they are shown.)

Create Column
Create Summary

Edit Column
Edit Summary

Autosize
Hide #H
Hide Replicates
Show All
Show Formulas<e— Show Formulas Command

Group Settings...
New Window

Figure 8.27: The “Show Formulas” Command in the Group Menu
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Choosing this option causes an additional row to appear (beneath the head-
ing for each column) which shows the formula used to calculate the data in
each column. To see formulas briefly, hold down the shift and control (Ctrl)

keys.

== Djj Standards

BB

Formulas —]

Standards {mg/ml)

Sample | Concentration [Wells | Values | Meanalue | Std.Dev. | CV%S
P15 ample| Concentration | Pwelll] ellvall Averagelvalul Stdewiiall CwiYal
Stad1 0.ao0 |B1 01zz 0.233 o104 | 41.2

EZ 0135

c1 0.149

cz 0165

[e3] 0182

bz 0.z

E1l 0223

EZ 02465

F1 0.272

Fz 0.Z00

G1 0.3z2

G2 0367

H1 04065

HzZ 0.443

Srnallest standard walue : MinfHeanaloe) : 0.253
Largest standard value : Max(Mean\alue) | 0.253

Modifying Column Formulas

Figure 8.28: Formulas Shown in Group Columns

To modify the formula for an existing column, double-click the column or
click the column once and then click the formula button in the section tool bar.
The dialog box associated with the column formula will open, allowing you

to edit the formula (and the name) associated with the column.
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Create Column Button

Create Summary Button
Formula Button

= Dﬂ Standards Meandalue . AveragelYalues)

Standards {mg/ml}

Sample | Concentration '1‘."9]15|'v'a1u95 Mean'falue | Std.Dev. | CW%
1ISample| Concentration | PwelllD M ellYall dver agelhalud Stdew(Wal CviYal
Stali 0.0a0 (B 0.122 0.25% o104 | 412

B2 0135

Ci 0.149

cz 0165

i3] 0.1gz2

Lz 020

E1 0.223

EZ 0.24&

Fi 0272

F2 0.300

G1 0332

G2 03ET

H1 0.408

Hz2 0445

Smallest standard value : Min(Meanyalue) ; 0.253
Largest standard value : Max(MeanYalue) : 0253

Figure 8.29: Formula Button Activated and Column Formulas Shown

For a complete discussion, see the accompanying Formula Reference Guide.

Adding Columns

You can add a new column to a Group section by clicking the Create Column
button in the Group tool bar or by choosing Create Column from the Group
menu which will open the Column Formula dialog box.

Nme:[EoiF6 ]

Formula: |

Decimal Places: El

[Hccept] [[:ancel] [T]

Figure 8.30: Column Formula Dialog Box

In the Column Formula dialog box, you can change the name of the new col-
umn (from the default which simply lists the column by number) to reflect the
data that it will contain.

If no existing column is selected when you click the Create Column button,
the new column will be created to the right of all existing ones. If you select
(highlight) a column and then add a new column, it will be positioned to the
right of the one you selected. If the table is currently as wide as the sheet of
paper specified in Page Setup when a new column is added, the columns will
“disappear” off the right side of the window but are still there. To bring these
columns back into view, resize visible columns smaller.
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New columns can contain references to other columns, both in the current
section or in a different one within the same experiment. For example, if you
wanted to subtract the mean values in one group from those in another, you
could create a new column (in either group) to do this. If the two groups were
named “Group 1” and “Group 2,” for example, and both groups contained a
column entitled “Mean,” you could create a column within “Group 1” that
would subtract the mean values in “Group 2” from those in “Group 1.”

The column formula needed to do this would be:

Mean-Mean@Group2

Numerous possibilities exist for creating and editing column formulas to dis-
play the data you desire. For a complete discussion of formulas and opera-
tors, see the accompanying Formula Reference Guide.

INOJWNH To delete a column, highlight it and press the Delete key or choose
Cut from the Edit menu.
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Adding or Editing a Summary in a Group Section

To add a summary at the bottom of a Group section, click the Create Sum-
mary button in the tool bar or choose Create Summary from the Group menu.
The Calculation dialog box will appear, allowing you to change the name of
the summary or hide the name, if desired, as well as to enter a description of
the summary and to create a formula for it (including the number of decimal
places for the result, if appropriate). Double-clicking an existing summary
causes the same dialog box to appear, allowing you to modify summary infor-
mation.

Calculation

Name:[Summary#1 ][] Hide Name

I]escriptiun:| |

Formula:||

Decimal Places: E

(Accept] [cancel || ok ]

Figure 8.31: Calculation Dialog Box

Information entered in this dialog box will be placed at the bottom of the
Group section as follows:

Name = Description = Formula Result

You can click the checkbox next to Hide Name which will change the way the
summary appears to show:

Description Formula Result

The name assigned to a summary is important since you can refer-
ence the summary by name in other formulas (building one upon
another). The summary name can be referenced even if it is hidden.

If you wish to see the formulas associated with summaries without opening

the Calculation dialog box for each one, you can choose Show Formulas from

the Group menu. To see these formulas only briefly, hold down the shift and
control (Ctrl) keys while that Group section is active. The summaries will

“expand” to show the complete formula along with the title. They will

resume their previous appearance when you release the option key.

Summaries in Group sections can be moved horizontally, if desired, by drag-
ging them left or right. When you position the pointer over a Group sum-
mary, the cursor changes to show a double-headed horizontal arrow. Clicking
once highlights the summary; dragging and then releasing the summary
leaves it in the position where the mouse button was released.

To have summaries line up with particular columns in the Group, hold down
the control (Ctrl) key while dragging the summary. When you release the con-
trol (Ctrl) key, the summary will “snap back” so that it begins flush to the left
side of the column under which it was released. Each summary can be posi-
tioned in a different place in the Group section, if desired.
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To delete a summary, highlight it and press the Delete key or choose
Cut from the Edit menu. A summary can also be copied or cut and
then pasted in a different location.

You can also change the format of the text in Group section columns and /or

summaries. By selecting the column or summary and then choosing Edit and

then Text Style (Ctrl+T), you can change the font, size, and/or style of the
text.

Notes Sections

The Notes section allows you to enter text describing the experiment and one
or more summary lines that contain formulas. To create a summary, click the
Create Summary button in the tool bar or choose Create Summary... from the
Notes menu.

The Calculation dialog box that appears (see Figure 8.31) allows you to enter
a description of the summary, accept the default title for the summary, change
it or hide it, and enter a formula (including the number of decimal places the
reduction should show; if appropriate). Detailed information regarding oper-
ators and accessors can be found in the Formula Reference Guide.

If you wish to see the formulas associated with the summaries without calling
up the Calculation dialog box for each one, you can choose Show Formulas
from the Notes menu. To see these formulas only briefly, hold down the shift
and control (Ctrl) keys while that Notes section is active. The summaries will
“expand” to show the complete formula along with the other summary infor-
mation. They will resume their previous appearance when you release the
option key.

Graph Section

The Plot#X Dialog Box

Whenever you create a new Graph section or add a plot to an existing graph,
the Plot#X dialog box opens automatically (“X” starts with “1” and incre-
ments each time a new plot is added to a Graph section). In this dialog box,
you can rename the plot, assign specific information to be plotted on the X-
and Y- axes, and choose which icon and color will be used. If you rename the
plot, the title of the dialog box will change to show the new plot name.

All groups that have been created or assigned within the file are listed on the
left side of the “Source:” field in the Plot#X dialog box. The first group in the
file is automatically selected. Other groups can be selected by highlighting
them. When a group is selected, the pull-down menus in the X-axis and Y-axis
subfields change to show the group columns that are available for graphing.
Group columns can be assigned for both the values to be plotted and any
error bars to be included for both axes.

Summaries and user-defined formulas can also be graphed. Pushing the
button for either the X-axis or Y-axis opens a dialog box which allows you to
enter formulas. To plot a summary, enter the summary name in this dialog
box. Formulas can be plotted for comparison with other data. For example, if
the data is assumed to follow a specific model, the model formula can be
entered as a plot and then the data can be chosen for another plot within the
same graph. You can also use this feature to plot Kinetic or Spectrum data in
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Graph sections. For example, to plot Kinetic data from well A1 in a Graph sec-
tion, you can enter the formula !A1Lm1 for the Y-Axis and the !TimeRun
accessor for the X-axis. The entered formulas are also shown in the “Source:”
field of this dialog box.

The size, color, and style of the icon used for a plot can be selected on the right
side of this dialog box. Four sizes, nine colors, and nine styles are available
from drop-down menus.

The Graph Options Dialog Box

The Graph Options dialog box allows you to change the name of the Graph
section, change the height of a graph, select the type of graph to be displayed,
change the fonts used on the title, legend, and axes, access the Plot#X dialog
box for editing plots, entering new plots, and/or to delete plots. This dialog
box is opened after pressing in the Plot#X dialog box when a new
Graph section is being created. This dialog can also be accessed by pressing
the Graph Options button [G#] on the Graph section toolbar or by choosing
Graph Options from the Graph menu.

Scatter plots, cluster bar charts and stack bar charts can be created. Error bars
can be used with all graph types. You can also choose whether to connect the
points and/or plot the symbols in the graph.

Each of the plots that have been created for this Graph section are listed in the
“Plots:” field of this dialog box. Choosing any of these plots provides an indi-
cation of the data to be used for the X- and Y- axis data points and error bars
on the right side of this field. Plots can be deleted by highlighting the plot
name and clicking the button. Clicking the button opens the
Plot#X dialog box, allowing you to create a new plot for the graph. Existing
plots can be edited by highlighting the plot name and clicking the but-
ton which opens the Plot#X dialog box containing all the information for the
selected plot.

When creating a new Graph section, the Graph Options dialog box opens
after choosing either [ OK] or [ Cancel | in the Plot#X dialog. The new Graph
section is not created, however, until you click in the Graph Options
dialog box.
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Graph Options
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itle: |Standard Curve

ype:

o~ @ Scatter
b O} Cluster bar
I.IJ. o Stack bar

D Connect points
Flot symbols

P
onts

Title:

Sample Text Set.

Legend :

Sample Text St

Aes:

Sample Text St

|_Fonts options
0X

L X and Y axis

Pl Edit.. "] | Mew.. | | Delete / labels
O Plot®] =1 Concentration@StandV
Y Mean'aloe@Standard
H-Errors: Mo Erro‘ XandY
error bar
|| v-Errors: Mo Erro description

() o)

Figure 8.32: Graph Options Dialog Box

Creating Multiple Plots

SoftMax Pro makes it possible to create multiple plots within a graph. Each
plot will represent data from a group that has been created in the Template
Editor or data from a summary or custom formula. You may plot data from
any group or from several groups on a graph, even if the groups are in sepa-
rate experiments. It is possible, for example, to plot multiple dilution series of
an unknown, to graph together a series of patient samples, or to plot several
controls that have been run over time.

Following is a summary of the steps required to create multiple plots within a
single graph, after which is an example that provides more detail.

Multiple Plots Step Summary

e Create all required groups in the Template Editor.
¢ Read the microplate to obtain data.

e Create a graph section.

¢ Add plots to the graph and choose the group and the X and Y values to be
shown for each plot.

Example of Creating Multiple Plots

This example shows how three groups, all of which are Standards, were plot-
ted on the same graph.

1) Groups are created in the Template Editor. For this example, four groups are cre-
ated: three for standards (Standard1, Standard?2, and Standard3) and one for
Unknowns (Unknown1).
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Experiment#1: Plate#1

Group:

1

2

=

A Sta0i

StadZ

Stand
Sta03

Stalé

C| Stany

Stafz

Stand
Stals

Stals

Stale

Fl stany

Stafz

Stand
Stals

ard3
Stand

Stals

Stale

G| Linko1

Unko2

Unkn
UnkoZ

wnl
Unko4

UnkoS

Linkig

H| Unkioy

Unk02

LinkE

Linkiid

UnkoS

Lpkids

[Cancel][ 0K ]

Figure 8.33: Standards and Unknowns Groups Created

2) The associated Group sections are created using the Standards column format
which, by default, generates columns for concentration and optical density val-
ues. The example below shows the Group section for Standard?.

o Djj Standardz

R

Standard2 {pg/sml)

Sample | Concentration [Wellz | Malues | MeanMalue | Std.Dew. | CVE
Sta01 1.000 |C1 420.000 420.000 0.000 0.0
Stalz 0.500 [C2  [410.000 410.000 0.000 0.0
Sta0s 0.230 |C3  [410.000 410.000 0.000 0.0
Sta04 0125 [C4  [410.000 410.000 0.000 0.0
Sta0D 0.063 [C5 [410.000 410.000 0.000 0.0
Stals 0.0Z1 |06  [410.000 410.000 0.000 0.0

Srnallest standard walue: 410.000
Largest standard walue: 420,000

Figure 8.34: Standard2 Group Section

3) Anew Graph section is created by selecting New Graph from the Experiment
menu. This causes the Plots dialog box to open automatically. The default name
for the first plot, “Plot#1,” is then changed (by typing a new name over it) to
“Standard#1.” Clicking [OK] opens the Graph Options dialog box which allows
you to choose the graph type, modify the fonts used for the graph, and so on.
Choices should be made as follows: Standard1 for the group to be plotted, the
concentration of Standard1 for the X-axis, and values of Standard1 for the Y-axis.
No error bars are added.
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Graph Options

Title: [Graph® | Height:%
—Type: onts:
Sample Text
2 @ seatter Title: ’
ik O Cluster bar
Sarnple Text
Il b Stack bar Legend :
D Connect points fces: Samnple Text et
B Plot symbals

Plots:  [Edit | [Mew..| [Delete |

#
O Standard®™ 1= #: Concentration@Standardil
¥ Malues@Standardi
H-Errors: Mo Error

YW-Errors: Mo Error

1]

[cancer] |[_ok_]

Figure 8.35: Graph Options Dialog Box with Plot Name Changed to “Standard#1”

4) Asecond plot is added to this graph by clicking the button in the Graph
Options dialog box. After clicking [ New ], a dialog labeled Plot #2 is opened. The
second plot name defaults to “Plot#1,” which now shows beneath the first plot.
Change this second plot name to “Standard#2,” choose Standard? for the group,
and change the X- and Y-axes to show concentration and values, respectively, for

Standard?2.
Graph Options
Title: [Grapn®! | Height:[100_|%
Type: onts:
Sample Text
22 @ soatter Title: 4
b O Cluster bar
Sample Text
Il () Stack bar Legend :
O connect points dces Sample Text Set...
B Plot symbals

Plots: Edit... I MNew ... Deletel

»®
O Standard®1 | =1 %: Concentration@Standardz
O Standard*2

Yo Malues@Standard2

W-Errors: Mo Error

Y-Errors: Mo Error

[l

=J
Figure 8.36: Graph Options Dialog Box with Second Plot Added for Standard# 2

5) This process is repeated for a third plot, labeled “Standard#3.”
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6) Now that all plots information is complete, clicking in the Graph Option
dialog box will close it, and the resulting graph will show the three plots created.

= [#] Graph#2 Fit: | Log-Logt W EI
Graph#2
093 =
T O
0.83 -
-
o
073
m}

063 ,_
o ARy W) -
S  o0s3 o

i Iy h
e
043 - P 2. =
033 ] e - B 1 T s MR
Tl A_Hq_h I
023 i TR
. Srao i
N ;_‘-—-1 ———
013 2
0001 0.0 0.1 1 10 100 1000
Concentration
y=(A-DOC+CCYERD: A B C D B2

& Plot# (Standards1: Concentration vz Mean'alue) 0416 0.434 0663 0133 0.973
A Plot#s (Standardss: Concentration vs Meanalue) 062 0434 0663 0.208 097s
O Plota2 (Standards?; Concerntration vs MeanYalue) 0925 0434 0662 0308 097s

Figure 8.37: Graph Displaying Three Standards Plots

You can add as many plots to a graph as you wish, and these can be of the
same or different types of groups. If you create a graph and later wish to add
one or more plots to it, simply click the[ Graph Options | button on the
Graph section tool bar and then click the button. This will reopen the
Plots dialog box, allowing you to add or modify the plot information.
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Error Bars

When data is displayed as a scatter or bar graph, you can choose to display
error bars for the plot of the data for the X- and/or Y-axis. Error bars are lines
that extend beyond a plotted value in either or both directions and graphi-
cally represent some amount of error in plotted data.

< [Z] Graph#s Fit: [ Log-Logt ] Q E @
Graph#2
083 =
—
083 s
073 2
' i o Error Bars
063 —
RN B U
& oss — =N —
=] : fe ¥ ‘,—-gj:
iy 0
043 o 1
T X Pl e 1
033 —U—R“‘Ck 4
-
- 5 yin S
iy CNT h
TR—— s
013
oom oo o1 1 10 100 1000
Concertration
YD+ (A B D & =1 o D B2
© Plot# (Standards1: Concentrstion vs Mean'slue) 0418 0.434 0663 0135 0475
A Plot#3 (Standards3: Concentration ve Mean'alue) 0g2 0.434 0663 0.206 0475
O Plot#2 (Standards2: Concentrstion vs Mean'slue) 0425 0.434 0662 0.305 0475

Figure 8.38: Plot Showing Error Bars

Choices for displaying error bars relative to a particular axis are the same as
those available for displaying data on that axis: any column from that group
that contains numerical information (not columns with text). To display error
bars, click and hold the box next to “Error Bars” in the Plot#X dialog and drag
to select one of the choices in the menu. To disable error bars, choose “No
Error” for the X- and/or Y-axis.

Error bars show both positive and negative error. Depending on the range set-
tings for the graph, portions of the error bars may not be visible.

Curve Fitting

< [ Grapha? Fit: [_Ma Fit hd | B
Graph#7
0.3 e
[+]
/ A e
No Fit selected o
o
= 0.z
[+]
01s
[+]
0.1
o 20 40 B0 g0 100 120
concentration
O Plot# (Groupd#t: concertration vs Mean'alue)

When you first create a graph of the data, it does not have a fit associated with
it. The graph might appear something like this:

Figure 8.39: Graph with No Fit
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You can fit any plot to one of nine curve-fitting algorithms: Linear, Semi-Log,
Log-Log, Quadratic, 4-Parameter (logistic), Log-Logit, Point-to-Point, Expo-
nential, and Cubic Spline. These selections are shown in the Fits pop-up menu
in the Graph section toolbar (click on the box next to “Fit”).

Typically, a standard curve refers to the curve fitted to the plot of concentra-
tion versus mean value for the Standard group.

Once you have selected a Fit type, SoftMax Pro determines the parameter val-
ues that best fit the data. The function with these parameters is then drawn on
the graph. Ideally, the type of fit used should be determined by the underly-
ing chemistry of the assay and could be set before data is read.

A good discussion of curve fitting appears in “Data Analysis and
Quality Control of Assays: A Practical Primer” by R. P. Channing
Rogers in Practical Immuno Assay, edited by Wilfrid R. Butt (published
by Marcel Dekker, Inc., New York, 1984).

When a fit is chosen, the Graph section is updated to show the coefficients
describing the fit when applicable. These values are displayed in the legend at
the bottom of the graph. Figures 8.40 through 8.47 show the same graph with
the different fit algorithms applied. Note that the legend information changes
(along with the formula for the fit) at the bottom of each Graph section for
each different fit.

All plots on a graph must have the same type of fit.

When a curve fit is chosen, the values for the coefficients of the equation (A, B,
C, etc.) will be shown as will the square of the correlation coefficient (R"2).
The correlation coefficient describes how well a change in x values correlates
with a change in the y values. Please see “Judging a Good Curve Fit” on page
8-61 for more information. The R"2 value should only be used for curve fits
having linear axes.
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Linear
The linear function fits the best straight line to the data. The equation for this
fit has the form of:

Y=A+B*X)

where A is the y-intercept of the line and B is the slope. A linear fit should be
used whenever the values appear to lie on or scattered around a straight line.

This equation is shown on the screen as:
y=A+Bx

A linear fit should be used whenever the standard values appear to lie on or
are scattered around a straight line. Figure Figure 8.40 shows an example of a

linear fit.
= [#] Standard Curve |'-' P'Ic-tsl Fit: [_Linear hd IEI
Standard Curve
1
oz
L 08
]
=
=
-
b
0.4
0.z
i TFTTT]T T—T—T—TTT—T—TT7] T
u} 10 20 0 40 S0 &0
Concentration
Y= A+Ex A E B2
o 5td (Standards : Concentration ws Mean'talue) 0.0se 0015 0,926

Figure 8.40: Graph with Linear Fit
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Semi-Log
The semi-log function fits the best straight line to a set of data for log(X) plot-
ted against Y. The resulting curve displayed will be a straight line with the X-
axis drawn in logarithmic scale. The equation for a semi-log fit is:

Y=A+ [B * loglO(X)]
and is shown on the screen as:

y =A+B *log(x)

where A is the y-intercept of the line and B is the slope (note: log in this equa-
tion is the common or base-10 logarithm).

- @ Standard Curve |1‘ PW(SI Fit: [ Semi-Lag | EI
Standard Curve
12
1
(-]
08
a
=2
g
= 0e
-
@
=
0.4
0z
o]
0.1 1 10 100
Concentration
y=A+B % Loglx): F B RZ
o Std (Standards: Concentration vz MeanValue) 0.254 0363 0988

Figure 8.41: Graph with Semi-Log Fit
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Log-Log

The log-log function fits the best straight line to the set of data which consists
of the logarithm of the readings on the Y-axis (the response) and the logarithm
of the dose on the X-axis. The resulting display will be a straight line with
both axes drawn in logarithmic scale. The equation for the log-log fit is:

loglO(Y) =A+ [B * loglO(X)]
and is shown on the screen as:
log(y) = A + B * log(x)

where A is the logoY-intercept of the line for log;o(X) = 0 and B is the slope
(note: log in this equation is the common or base-10 logarithm).

— [#] standardourve (2 Plots]|  Fit:[_Logleg  ¥)
StandardCurve
1
e
_s"-\.
E) \
m
=
=
E a\-"“'m.._x
e"'-\
\-\E\"R
""-\.\_\_‘LH‘
-\-H-"\-\_
a1
01 1 10 100
Concentration
Loglyl = & + B ¥ Log(x): b E RZ
o 5T (Standard: Concentration vs Mean¥aloe) -0.401 -0.28%9 1

Figure 8.42: Graph with Log-Log Fit
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Quadratic
The quadratic function fits the best parabola to the data. The parabola is a
curved line based on the equation:

y=A+ (B*x) + (C*x?)
which is shown on the screen as:

y=A+ B+ Cx%"2

where A is the intercept, B is the slope of the curve at the intercept, and C is
the measure of the curvature of the parabola.

The quadratic fit is most appropriate when the standard curve has a tendency
to curve up or down. An example of a quadratic fit is shown in Figure 8.43.

= [#] Graph*1 kS P1015| Fit: | Quadratic hd | IEI
Graph*1

05

0z /‘{

/

MeanVal ue

N

— T T T T T T T T T T T T T T T T T T T T T T
a =1 10 13 20 23 0

0

Concentration
y= A+ EBx+Ox2: A ] [ R2
o STD (Standards : Concentration s MeanYalue) 0.0zz2 0.0035 3.18e-4 1

Figure 8.43: Graph with Quadratic Fit
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4-Parameter Logistic and Log-Logit

If the standard curve has a sigmoidal shape when plotted on the semi-log
axes, it may be appropriate to use either the log-logit or 4-parameter fit. Both
fits are based on the equation:

A-D
=277 D

where D is the Y-value corresponding to the asymptote (i.e., the flat part of the
curve) at high values of the X-axis and A is the Y-value corresponding to the
asymptote at low values of the X-axis. The coefficient C is the X-value corre-
sponding to the midpoint between A and D. The coefficient B describes how
rapidly the curve makes its transition from the asymptotes in the center of the
curve. A large value of B describes a sharper transition. Typically, B has a
magnitude of about 1.

Both the log-logit and 4-parameter equations are shown on the screen as:
y=(A-D)/(1+(x/C)~B)+D

- Graph#2 Fit: [ 4-Parameter | @
Graph#2
03 ST
4
9/

023

/

oD

o0z

1
01s .
01
1 10 100 1000
concentration
y=(CA-DNOL+(CP B +00 A B C o iy
O Plot#1 (Group#t: concentration v= Mean'alue) 0.064 0779 11.314 0.341 1

Figure 8.44: Graph with 4-Parameter Fit
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= [#] Graphai Fit: | Log-Logt vI IEI
Graph#1
0.3 2 e
=l
0.25 6/
o /
] 0.z
.
015
04
1 10 100 1000
concentration
y=(ADM+0CPBD: A B c 5] B2
& Plot#1 (Group#!: concertration vs Mean'alue) o041 1.247 11.262 0.303 -0.936

Figure 8.45: Graph with Log-Logit Fit

Some publications show the log-logit equation in another form:

log, 1—{;} = bx-blog ¢
where
y = l%:——% x = log ,x
A different algebraic expression of these is:
- 40 _.p
1-(x/C)

The difference between the log-logit fit and the 4-parameter fit are in the way
the coefficients A and D are calculated. For the log-logit method, the standard
values for the lowest and highest values of x are used. The corresponding y
values are assigned to A and D, respectively. Based on these fixed values for A
and D, the algorithm then computes values for B and C. This technique works
well if there are standard points along the upper and lower asymptotes. If this
is not true, the log-logit fit should be avoided in favor of the 4-parameter
logistic.

In SoftMax Pro 2.x, the 4-parameter logistic curve fit uses 2000 iterations. If
the fit does not converge in this number of iterations, the program will report
a fit error.

The curve-fitting algorithm for the 4-parameter equation was based
on the Levenberg-Marquardt Method. Discussion of this method can
be found in Numerical Recipes in C: The Art of Scientific Computing by
William H. Press, Brian P. Flannery, Saul A Teukolski, and William T.
Vetterling, published by Cambridge University Press, New York,
1988.
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Point-to-Point

A linear equation is fit to each pair of data points. Fit parameters are not
given. The point-to-point curve fit is a linear fit composed of pieces that
assume a linear relationship between each pair of data points. The line seg-
ment defined by each pair is used to interpolate data between those points.
Since there are multiple line segments, fit parameters are not shown on the

graph.

- Graphi3 Fit: | Point-To-poirt w | IEI
Graph#3
——’/M
043
033 G
fa
=]
023
013 — T T T T T T [ T T T T [ T T T T [ T T T
i} 20 40 &0 an 100 120

Concentration

& Plot#1 (Groupdz: Concentration vs Values)

Figure 8.46: Graph with Point-to-Point Fit

Cubic Spline
This curve fit generates a fit to a cubic equation between each pair of data
points. The general form of a cubic equation is:

y:A+Bx+Cx2-i-Dx3

The equations are computed with the requirement that the first and second
derivatives of the equations are continuous throughout the range of the data.
As multiple curve fits are performed with this routine, fit parameters are not
shown with the graph.

- [F] Graph#d Fit: | Cubicspline  w] @

Graph#4

043

e

033

oD

023

L e e e e L e e e e B IS s s e s s s sy s
o 20 40 B0 g0 100 120

concentration

O Plot# (Group#2: Concertration va Mean'alue)

Figure 8.47: Graph with Cubic Spline Fit
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Exponential
The exponential function used to generate this curve fit is:

y=A+B*(1-exp-x/ C))

= [#] Graph#s Fit: [ Expanertial__ v ] IEI
Graph#5
[+
0.3 ’od__.f‘_#
0.25 9
[+]
o
< oz
/
015 /u
[+]
[ e e e e L B po e e e o e L e o e e e NS S s
o 20 40 [=in] g0 100 120
concentration
¥ = A+ B (e (-iC)) & B c iy
& Plot#1 (Groupd!: concentration vs Mean'alue) 0129 0175 25994 0963

Figure 8.48: Graph with Exponential Fit

SoftMax Pro does not plot samples with descriptor values of zero
(0) on a log axis. Curve fits affected by this are the semi-log, log-log,
log-logit, and 4-parameter curve fits.
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Minimum Number of Standards

The number of standards used in a standard curve depends on the particular
curve fit selected and on the judgment of the operator. The table below gives
the minimum number of standards required mathematically by each of the
curve fitting algorithms.

Table 8.5: Minimum Number of Standards Required for Curve Fits

Curve Minimum Number of Standards

Linear

Quadratic

Semi-Log

Log-Log

Log-Logit

4-Parameter

Point-to-Point

Exponential

B Q| N B BN

Cubic Spline

For optimal results, you should always exceed the minimum number of stan-
dards required for any given fit.

There are other requirements on the standards for the log-logit and 4-parame-
ter logistic curves. The fits for the 4-parameter logistic curve are based on the
assumption that the curve has a high and a low asymptote and a certain
“steepness” for the linear portion around the inflection point between the
asymptotes. If a sufficient number of points do not define the inflection point
and the asymptotes, you will receive a “no fit” error message or an inappro-
priate fit. For best results, make sure that the 4-parameter fit is appropriate for
your assay and that the entire range of the assay is represented in your stan-
dards.

If your standards do not clearly define both a high and low asymptote, the
spline fit may be more appropriate for your assay.

Judging a Good Curve Fit

The correlation coefficient is also known as the goodness of fit value because
it shows how good a fit exists between the computer curve and the standard
data points. It measures the degree to which the points fall on the computer
curve and may give an indication as to what residuals are to be expected. The
correlation coefficient is popularly known as R and is between -1 and 1, inclu-
sive. When the data points lie on a perfectly straight line with negative slope,
then R = -1. If the correlation coefficient is not suitably close to 1 or -1 (a per-
fect fit), you can simply apply one of the other types of curves without having
to reread the plate.

For nonlinear curve fits, SoftMax Pro performs transformations that cause the
curve to become more linear. The correlation coefficients are derived from
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that transformed data. Because of this, you should be cautious about using
correlation coefficients as an indicator of goodness of fit. Do not let this single
value for goodness of fit sway your intuition about which fit is best. Some
curve fits may seemingly give a good fit (e.g., fit values close to 1) but, when
inspected by eye, show a poor fit along a major portion of the plot.

Graph Options
Graphs can be customized further through the Graph Options dialog box
which is accessed by choosing Graph Type... from the Graph menu or by click-
ing the Graph button ( )in the section tool bar.

Graph Options

Title: [Graph® | Height:[100 | %
—Type: onts:
Sample Text
Ll El Scatter Title: p
ik ) Cluster bar
Sample Text -
Il O stack bar Legend: s
Connect points 5 le Text
O Axes: ARl Tes Set...
B Plot symbolz

Flots: | Edit... I | Mew .. I | Lelete I
© Plot® 1] 5. 5td Dev.@Standards
O Plot®2

Yoo Walues@Standards

H-Errors: Mo Error

Y-Ertars:  MoError

al

Cancel I

Figure 8.49: Graph Options Dialog Box

The default options are shown in Figure 8.49, but you can alter these as
desired: you may change the font and type size used for the title, legend,
and/or axes of the graph, and you can choose the color and type of symbol
used on a scatter graph to show the plot. The graphs shown in preceding Fig-
ures reflect the default graph options. Connecting the points of a scatter graph
can be useful in determining the closeness of the fit. Figure 8.50, below, shows
a scatter graph with points connected compared to a linear fit.

IN\[OJ¥# The Connect Points option connects the points in order of appear-
ance by sample name—not the appearance of points from left to right
on the graph.
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Graph Options Button jl
= [#] Graph#B Fit: [ Linear | [] [#] \EI
Granhss ~ X-and
rapl .
o Y-Axis
: Buttons
/,Qdf
0.25 "G’/’
o /e/
o 0.2
015
a 20 40 &0 & 100 120
cancentration
y=A+Bx A B B2
O Plot#! (Group#!: concentration vs Mean'value) 0157 .00 0.697

Figure 8.50: Scatter Graph with Points Connected (Linear Fit Applied)

Other options in this dialog box allow you to plot the data as a bar graph with
data shown in clusters or stacked. Figure 8.51 shows both of these bar graph

options.

< [Z] Graphit Fit. [ Mo Fit hd| =] E1]

Graph#1

oD

Fit: [ Fit -] EE] (3]

Graph#2

Sample Humber

Il Plot#1 (Group#: Sampled vs Meanvaluz)
] Plot#2 (Groun#2: Sampled vs Meanvaluz)
B Platt3 (Groun#3: Sampled vs Meanvaluz)

Cluster Bar Graph

Stack Bar Graph

Sample Number

[ Ficte (Group#t: Sampleg vs MeanvValug)
] Ploti2 (Group#2: Sampled ve Meanvalue)
B Piote3 (Group#3: Sample# vs Meanvalus)

Figure 8.51: Bar Graphs— Cluster and Stack

INOJWH Bar graph options for multiple plot graphs are only available when
each plot contains the same number of data points and has matching
X-axis coordinates.

INOJ¥H When choosing the Connect Points option, the order in which points
are connected is sample name dependent.
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Axes Options

Double-clicking either graph axis, clicking the X-axis or Y-axis button in the
Graph section toolbar, or selecting either X-axis... or Y-axis... from the Graph
menu opens a dialog box concerning the configuration of that axis. Figure
8.52 shows the dialog box for the X-axis.

X Axis Settings

A0S

b4 Auto-range Scale

Min:D @ Linear
v o

B4 Gridlines [ Tick Marks

~Label Cancel |
|Cun|:entratiun |

Figure 8.52: X-Axis Dialog Box

The default settings are shown in the Figure above. You can change these as
desired for either or both axes.

Axis Settings

Enabling the Auto-range option causes the graph to be drawn such that all
data points are shown (by automatically adjusting the minimum and maxi-
mum range settings to encompass the data). You can disable the Auto-range
function by clicking the checkbox or by changing either or both values for the
Min and /or Max settings.

Formulas in SoftMax Pro

You can enter custom calculations in several places within SoftMax Pro to
provide the information you desire:

¢ In Plate sections, you can specify formulas to be used for wavelength reduc-
tion and Kinetic/ Spectrum reduction.

e In the Group table sections, you can view and edit the formulas associated
with the various columns or create new columns containing new formulas.
The data shown in columns from one group can relate to or contain infor-
mation derived from columns in another group. You can also create sum-
maries which consist of formulas and text.

* Notes sections allow you to enter summaries which consist of formulas and
related text.

Use of formulas in SoftMax Pro is described in a separate manual,
The SoftMax Pro Formula Guide.
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File Creation and Management

During routine use of SoftMax Pro, you will create, open, and save numerous
files. You may wish to create file folders that will make it easy to locate partic-
ular files. It is also important to understand the way in which SoftMax Pro
finds and uses protocol files to enable certain assay options automatically.

Default Protocol

When you install SoftMax Pro, certain files and folders/ directories are created
on your computer’s hard disk. One of these files is known as the “Default
Protocol” (so named on the Macintosh; called “DEFAULT.PPR” in Windows).
The Default Protocol file is automatically used as a “template” for new files
you create. You can, however, create one or more different “template” proto-
col files.

When first installed, SoftMax Pro looks for the Default Protocol file in

the same folder or subdirectory as the SoftMax Pro program file. You can
instruct SoftMax Pro to look in a different location, however, through the
Assays menu. Suppose, for example, that you create a folder/subdirectory
called “MYASSAYS” and that you create a new protocol file (called “Default
Protocol” for Macintosh or “Default Protocol.ppr” for Windows) within this
folder. The Assays menu shows two sections: at the top, a command entitled
Set Folder..., which allows you to choose the folder within which SoftMax
Pro will look to find the Default Protocol file when creating a new experi-
ment. At the bottom of this menu, beneath the dividing line, is a list of all pro-
tocol files contained in the currently chosen folder.

5et Folder...

protocol 1

Figure 9.1: The Assays Menu

To have SoftMax Pro look in a different folder for the Default Protocol file,
choose Set Folder-.... A dialog box will open, allowing you to locate and set a
different default folder. Figure Figure 9.2 shows the dialog box that appears
for the Macintosh and Figure Figure 9.3 shows the dialog box that appears for
the Windows environment.

[ C3 SOFTmax® PRO i] = Avalon
[} Assays = Eject

Desktop

Cancel

-

i

[ Select “Assays” ]

Figure 9.2: Set Folder Dialog Box —Macintosh
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5
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]

Select the folder you wish to use and then click the large button at the bottom
of the dialog box to set this folder as the default. The name shown in this but-
ton will change to reflect the name of the selected folder.

INOJ¥H Molecular Devices recommends that you have only one default

protocol.

Select Directory x|

Directony:

c:haoftmax pra

£ Assavs

Diriwes:

ot oo ]

Cancel

IEC:C

=

Figure 9.3: Select Folder Dialog Box —Windows

Locate and highlight the folder you wish to use and then click the
button at the right of the dialog box to set this folder as the default.

The Assays menu will also include sub-menus for all subdirectories
in the default directory that contain protocols. Subdirectories are only
shown one level deep. A subdirectory that contains other subdirecto-
ries will not be translated into a cascade of sub-menus. Only the first
subdirectory name will appear in the Assays menu.

Opening Other Protocol Files

The bottom half of the Assays menu provides a “shortcut” for opening other
protocol files contained in the set folder. These usually consist of protocols
you or others create for repeated use. To choose a different protocol file, click
the protocol file you wish to use. An untitled copy of that protocol file will

open in a new window.

9-4
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Locating Protocol and Data Files

You may find it useful to create separate folders / subdirectories to store the
data files that SoftMax Pro creates. In addition, you may want to create and
save various protocol files for use as “templates” for later readings. In a multi-
user environment, it might be helpful to create a folder/subdirectory for each
SoftMax Pro user or to create separate folders/subdirectories for different
types of experiments. We recommend that you consider the way in which you
will organize your files before creating too many of them—otherwise you
may find that locating a particular file among the many that fill your hard
disk difficult and/or time consuming.

Creating New Files

Selecting New (3N; CTRL+N) from the File menu causes a new, untitled file to
open, creating a new window on the screen. The initial contents of this win-
dow are based on the default protocol file chosen in the Preferences dialog
box.

You can create and / or open more than one SoftMax Pro file at a
time. Subsequently opened files will appear in separate windows in a
cascading, diagonal order.

New files can be saved as protocol files at any time, either before or after data

is acquired. To create a new protocol file, enter all the instrument settings for

the reading and then choose Save or Save as... from the File menu. The dialog

box that appears presents the option of saving a file as either a protocol or a

data file (the default). On the Macintosh, choose “SoftMax Pro Protocol” from

the choices in the drop-down menu next to “Format:” and enter a name for
the file in the text box (type over “Untitled”). In Windows, choose the appro-
priate format from the list in the box under the heading, “Save File as Type:.”

Also remember to choose the folder or subdirectory in which to save this file.

When you have entered all the information, click or[ OK].

SoftMax Pro limits the number of characters that can be used in a
file name. On the Macintosh, file names are limited to 31 characters;
on the PC, the limit is 59-characters for the actual name of the file
(plus a period and 3-letter extension for a total of 63 characters).
Using a PC, it is possible to make a file name longer than this by man-
ually changing it in a directory listing or by using the Save As com-
mand in the software. A file with a name longer than this limit will no
longer be able to be read by SoftMax Pro and will return an error
when you attempt to open it. File names that are made too long using
the Save As command will show corrupted characters (such as “y,”
“11,” etc.) for any letters that fall after the 63rd.

INOJNH f you are creating a protocol file from a file containing data, first
save the file as a data file (if you wish to save the data) and then per-

form a second save as a protocol file. Data is not saved with a proto-
col file.
Protocol files are stationery pad files—when you choose to open a protocol

file, you are actually presented with a copy of the file, which appears as an
untitled file.

SoftMax Pro User’s Manual
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= fave=—F————— | Choose the
location for the
(5§ s0FTmax PRO = | i .
E new file here
Date Modified |[=
Ei Assays Today -l

|_— Enter a name

//
for the new
|| Protocol file here
Name: |Untitled = | [(hew( ]
Format: [v SoftMAX PRODocument N
SoftMAX PRO Protocol File type
ancel ] [[_save ] drop-down menu
7
Figure 9.4: Save as... Dialog Box —Macintosh
Save this document as EHE
. Choose the
Save jn: | ) SOFTmax PRO =] @| =3 S location for the

[ Fassays new file here

-Enter a name
for the new
Protocol file here

File name: ILIntitIed Flle type ChOlCGS
Save as ype: IPro Drata Files [+ pda) - Cancel |

Figure 9.5: Save as... Dialog Box —Windows

Opening Files

You can open a SoftMax Pro file by selecting Open... (30; CTRL+0) from the
File menu within SoftMax Pro or by double-clicking on the file name or icon
when you are in the Finder (Macintosh) or in the File Manager (Windows).
Note that you can open SoftMax Pro files using either platform regardless of
whether they were created using Macintosh or Windows (see “Cross-Platform
Files,” below, for more information).

Opening SoftMax/SoftMax Pro Files (Earlier Versions)

SoftMax Pro allows you to open files from previous versions of SoftMax Pro
as well as from SoftMax. From within SoftMax Pro, select the Open (380;
CTRL+0) command from the File menu. The file will open and will function in
the same way as a SoftMax Pro file. If you wish, you can save the file in Soft-
Max Pro format by selecting Save As... from the File menu. If you do not
change the name of the file and save it to the same location, a message box
will appear, asking whether or not you want to replace the existing SoftMax
file with the new SoftMax Pro version. If you do not, you can either choose a
different location or rename the file.

9-6
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While SoftMax files can be opened using SoftMax Pro, two items do
not translate completely across the programs: sample blanks and auto
range limits (in graph sections). The data for sample blanks obtained
using SoftMax will be available when these files are opened in Soft-
Max Pro, but no calculations are performed automatically using this
data. Auto range limits are not available when SoftMax files are
opened using SoftMax Pro, so limits for the display of information in
graphs must be entered manually.

Cross-Platform Files

If you have SoftMax or SoftMax Pro files that were created on a platform
other than the one you are currently using, you can transfer these files to your
computer and use them, provided you have the required software and/or
hardware to do so.

Transferring Macintosh Files to the PC

Third-party software is available for the Windows-compatible PC that allows

the insertion and reading of Macintosh 3-1/2-inch diskettes (if your Macin-
tosh is equipped with a floppy disk drive). If you need to transfer files
between Macintosh and PC platforms and do not have such software for the
Windows-compatible PC, you can use PC floppy disks, Zip disks, or other
storage media for both platforms since the Macintosh will be able to read
them.

Macintosh computers are equipped with software that allows you to “read”
and transfer files from PC disks. Make sure that File Exchange is available in
the Control Panels. The process of using File Exchange is described below.

1) If you have not yet enabled File Exchange on your Macintosh, select Control Pan-
els from the Apple (&) menu. From within the Control Panels, choose the Exten-
sions Manager and turn File Exchange on by placing a checkmark next to it.
Restart your computer—File Exchange will now be enabled.

2) Rename the Macintosh files you want to transfer to PC disks so that their names
conform to the DOS file naming conventions: no more than eight characters, no
spaces, and a three-letter extension preceded by a period. Table 9.1, below,
describes the three-letter extensions that are associated with data and protocol
files from SoftMax and SoftMax Pro.

Table 9.1: PC File Name Extensions and Macintosh Document Types

Type of File ES-Lettfer Macintosh
xtension Document Type
SoftMax Pro Protocol File .PPR sPFd
SoftMax Pro Data File .PDA SPFd
SoftMax Protocol File .Pro sPFd
SoftMax Data File .DAT SPFd

3) Insert a PC-formatted disk into the Macintosh floppy drive. It will appear as an
icon on the Macintosh desktop.
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4) Drag the renamed files onto the PC disk icon to copy the files to the disk. Drag the
disk to the trash to eject it.

Certain special characters will not translate accurately across plat-
forms. Characters that are created on the Macintosh using the option
key, such as ®, ©, °C, ™, or e , for example, will be shown on the PC
as other letters or characters. Also, if you align items using spaces,
these may or may not align when viewed on a different platform
since fonts on the different platforms have different character widths.

Transferring PC Files to a Macintosh

Third-party software is available for the Windows-compatible PC that

allows the insertion and reading of Macintosh 3-1/2-inch diskettes (if your
Macintosh is equipped with a floppy disk drive). If you need to transfer files
between Macintosh and PC platforms and do not have such software for the
Windows-compatible PC, you can use PC diskettes or Zip disks for both plat-
forms since the Macintosh will be able to read them.

Macintosh computers are equipped with software that allows you to “read”
and transfer files from PC disks. PC files can be opened directly within Soft-
Max Pro as follows:

1) Choose Open from the File menu. The dialog box that appears has a drop-down
menu to select the file type. The last item on this menu, “All Documents,”
allows you to see all text documents with standard SoftMax Pro for Windows
extensions. When selected, the file is first given a MacOS look and feel, and is
then opened in SoftMax Pro.

2) Repeat steps 3 through 5 for other PC file name extensions with which you will be
working.

Saving Files Manually

SoftMax Pro provides several ways to save files manually. If the current file
has not been saved (is “Untitled”), it can be saved under any name. If you
have opened and modified an existing file, you can save it under the same
name (overwriting the old information) or under a different name. You can
also save the file in the same or in a different location on your hard disk (in a
different folder or subdirectory).

Saving Files under the Same Name

If you have made changes to a file and want to save these changes, thereby
updating the same file, select Save (35; CTRL+5) or Save As... from the File
menu. If you select Save (38S; CTRL+S), the current version of the file will
replace the old one (without notification). If you select Save As..., an alert box
will appear, asking if you want to replace the previous file by that name. If
you are intentionally replacing the file, click [Replace] or[ Yes |. The new
information will be written over the old information under the same file
name.

Saving Files under a Different Name or in a Different Folder
If you have made changes to a file and want to save these changes as a new
file, or if you wish to save the file to a different location, select Save As... from
the File menu. A dialog box will open allowing you to enter a new name
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Autosave

and/or a new location for the file. To choose a different location for the file,

use the pull-down menu at the top of the dialog box to select a different

folder. To change the name, overtype the existing file name. Click when
you have entered all the necessary information and you are ready to save the
file.

SoftMax Pro limits the number of characters that can be used in a
file name. On the Macintosh, file names are limited to 31 characters;
on the PC, the limit is 59-characters for the actual name of the file
(plus a period and 3-letter extension for a total of 63 characters).
Using a PC, it is possible to make a file name longer than this by man-
ually changing it in a directory listing or by using the Save As com-
mand in the software. A file with a name longer than this limit will no
longer be able to be read by SoftMax Pro and will return an error
when you attempt to open it. File names that are made too long using
the Save As command will show corrupted characters (such as “y,”
“11,” etc.) for any letters that fall after the 63rd.

SoftMax Pro can be configured to save a copy of your data file automatically
(Autosave) after a reading. This function is enabled in the Preferences dialog
box (choose Preferences... from the Edit menu).

Preferences
Serial Port: Serial Comm Speed:
- Autosave File
Export Format = OFTme FFD 4.8
2 Time ;
) [ Append Date
[ Include Labels File Prefix: ] Append Time
LlTime Interpolate @ SOFTmax PROFile (3 Text File
[ Add Filename and Date
Reader: | FLEXstation vI Filters...

[ Autoprint

Cancel ] ” oK ]I

Figure 9.6: Preferences Dialog Box

When you enable the Autosave function (by clicking its checkbox in the Pref-
erences dialog box), the textbox below it becomes active, allowing you to
accept or change the defaults for saving data files. The default location is the
folder containing the SoftMax Pro program. You may accept or change the
default file prefix and file type, and you may choose to append the date
and/or time after the prefix as part of the saved file name.

The prefix for an Autosaved file can be a maximum of 15 characters. This lim-
itation is imposed in order to ensure that the addition of either or both time
and date do not extend the length of the file name beyond 31 characters (stan-
dardized at this number because it is the maximum allowable length for the

SoftMax Pro User’s Manual
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Macintosh; for more information regarding the maximum length of file names
on the PC, see the NOTE on page 9-9).

The file type for Autosaved files can be either SoftMax Pro file or ASCII text
file. If you select the Text file option, you can then choose either the “Create a
new file” or “Append to file” option.

You may choose to append the date and/or time to the autosaved file name.
Appending the date will include the date after the prefix (e.g., “Data 8-14-01).
Choosing to include the time after the prefix will append the time that the file
was saved, in hhmmss format, to the file prefix (e.g., “Data 042136”). Includ-
ing both date and time will create a file name that looks something like “Data
8-14-01 042136.” If you do not append the time and perform multiple runs,
either on the same day or with just a file prefix enabled, SoftMax Pro will
append an index to the file name, starting with “1” and increasing by 1 with
each successive reading.

Including the date and time ensure that the file will not be overwritten acci-
dentally by another autosaved data file. Additionally, appending the time
may shorten the time required for Autosaving since the software will not
have to search for the next number in the index series. The recommended set-
ting for Autosaving files is to use both the date and time if all files are being
saved to the same folder; alternatively, saving files to a separate folder for
each day’s runs may be useful.

INOJ¥H When Autosave is enabled in SoftMax Pro file mode for files con-
taining multiple experiment sections, each experiment section will be
autosaved to a separate file.

If you are using SoftMax Pro with ROBOmax, you must deselect the
Autosave and Autoprint functions. ROBOmax software automati-
cally saves the SoftMax Pro data file after the plate is read.

9-10
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Printing

Five printing options are available for an experiment:

1) You can print a report at any time by choosing Print... (3 F; CTRL+F)
from the File menu. You can determine which sections (or whether all
sections) will be printed in this report (see “The Printed Report,” below).

2) A copy of the template can be printed while you are in the Template Ed-
itor by clicking the button in the bottom left corner.

3) A report can be printed automatically at the end of a reading. To enable
this function, choose Preferences... from the Edit menu and select “Au-
toprint.”

4) You can print the active section or selection. This option is available
within the File menu. If only one section is selected, the name shown in
the menu will reflect the name of the active section. For example, if the
active section is named “Plate #1,” the topmost print command in the
File menu would be Print ‘Plate #1°.... If more than one section is select-
ed, the menu will show Print Selection. You can select multiple sections
to be printed by holding down the Shift key and clicking on the section
tool bars to make them active.

5) Enlarged displays (well graphs) of Kinetic, Spectrum, or FLEX data can
be printed by clicking the button in the Well Graph window.
The size of the printout is dependent on the size of the well graph.

If you enlarge the well graph to greater than 12 inches, the printout
will be truncated.

Regardless of which print option you select, make sure the printer is con-

nected properly to the computer and that it is turned on prior to sending the

print request.

If Autoprint is enabled, make sure the printer is connected and that it is
turned on prior to starting a reading.

If you are using a Macintosh, you can check the Chooser for the currently
selected (connected) printer.

If you are using Windows, you can select a printer by choosing Print Setup
from the File menu. In the Print Setup dialog box, choose the default printer
or select from any other printers have been configured for use with Windows.
See your Windows documentation for further information.
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The Printed Report

You can create customized reports by including or excluding experiments and
individual sections, changing the order in which sections will print, and add-
ing text describing each experiment in Notes sections. You can also create
summaries (consisting of reduction formulas and associated text) in Notes
and Group sections. The size and content of Group sections can also be
changed.

Including or Excluding Sections

When sections are created, they default to being included in the printed
report. You can exclude sections from printing by clicking the print setting
button on the tool bar of that section (it is a toggle, so it will change from
enabled [3] to disabled &] or vice versa).

Changing the print setting option for the experiment will change the state of
all sections within that experiment. Changing the print setting option for one
or more sections within an experiment will cause the print setting button for
the experiment to change to reflect an “undecided” status with regard to the
sections within it ( &) ). Toggling the experiment’s print setting button will
override any changes made to individual sections and set all of them to print-

ing.
When Print is chosen from the File menu, selecting Print All will override the
print settings made to sections or experiments.

Customizing the Report

In addition to choosing which sections will print in the report by toggling
their print status, you can choose to print all items in a file or to print only the
report from the Print dialog box that appears when you choose Print from the
File menu.

=]

Printer: |Printer 1 = Destination:
- [ General ij

Copies: D ] Collated

Pages: @ All
) Frum:l | Tn:l |

Paper Source: & All pages from: [Autu Select

Ak

() First page from: | Cassette (250 sheets)

4k

Remaining from: [ Cassette (230 sheets)

4k

[ save Settings | cancel |

Figure 9.7: Print Dialog Box

Other options regarding the appearance of the printed report can be chosen in
this dialog box: you can add text to be included in the header on every page

9-12
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of the report (maximum of 100 characters in a single row), and you can
include or exclude the experiment title (the name of the experiment in the file)
as well as the name(s) of sections, and you can include the date and time of
printing, as well as add page numbers to the report which are printed at the
bottom right corner of each page. These are all enabled, by default, until you
disable them by clicking in the box with the checkmark next to each option
(which will deselect that option).

If a Notes section is longer than can be printed on one page, a line
may be cut off (not printed) at the bottom of the first page. To fix this
problem, insert a carriage return in the appropriate place (above the
page break) in the Notes section and print again.

Changing the Section Order

Click in the

tool bar of the
active section
and drag upward

When sections are created (either automatically by SoftMax Pro or by you),
their order may not be optimal for either viewing or printing. The order of
sections in the window determines how they will print in the report, and you
may find that changing the order of sections makes it easier to view the data.

When you create a new section, it is positioned directly after the currently
active section. To change the order of a section, first make it active by clicking
on it, then click in its tool bar and drag it to a new position (on top of the sec-
tion you want it to precede). Sections may be open or closed during this pro-
cedure.

- m Standardsi IEI IEI IEI

Standards1 Cunits/ml)

Sample [Wells [Sample® [ VYalues | Meanalue
Stali Al 1| 0400 0.100
Stadz  |Bd 2| Diz2 0.1z22
XN [k | ﬁ_l AD ﬂ_1 AL
Stadd |01 4| 0182 0.182
Stals El 5| 0223 0.223 ‘
Stads  |F1 & D272 0.272
Stald7 |61 7| 0332 0332 1
1
- EE CuvetteSet®1 =] Setupl |E Temp]atel | = Reductionl IEDisp]ag I IEI
CuvetteSet*1
Al Endpaint

Lrn1 450

Frgha s Flo Cigk
Bt —TheDaty

Ref: MNo Reference

W avelength Combination: Ll
[rata Mode: Absorbance

Figure 9.8: Moving a Section Upward
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5

Changing the Text Format

The text in Notes and Group sections can be formatted to change its appear-
ance. The Format Text dialog box, accessible by choosing Text Style... (3£T;
CTRL+T) from the Edit menu, provides a number of different options (see

Figure 9.9).
=  fhrmatText="————————
Font:| Geneva w] rStyle s
O Bold -
sies [ ) 0 e
[ Underline
ABCDEabcde 0 outline Apply
1234567890 O] Shadow
[J Condensed
[ Extended

Figure 9.9: Format Text Dialog Box (Macintosh)

First highlight the text you wish to format. Then choose Text Style...

(38T; CTRL+T) and select the options you wish to apply to the selected text. You
can click on the button to see the result of the selections you have
made, allowing you to select more or different options before finally setting

the options by clicking on[ OK .

The Print Dialog Box

Choosing any of the Print... commands brings up a dialog box. The contents
of this box will vary depending upon the type of printer you have selected or
the particular printing option you have chosen, but the basic elements are the
same. The dialog boxes shown below represent those displayed when you
choose the Print... command from the Macintosh and from Windows.

26

Destination:

Printer: |Printer1 ¥
r [ General i]
Copies: D O Collated
Pages: @ All
2 From: |

|Tu:| |

Paper Source: @ All pages from:
) First page from: [ Cassette (250 sheets)

Remaining from: [ Cassette (250 sheets)

[Autu Select

1)

Ak || 4+

Save Settings

[ cancel | [[ print ||

Figure 9.10: Print Dialog Box for the Macintosh

You can choose to print all of the sections, regardless of whether they are
included in the report, by clicking the option button next to “Print all” at the
bottom left of the Print dialog box.
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Print

— Printer

MHame: tlus 800 ESCAR 2

Status: Ready
Epzon Styluz 800 ESC/P 2

LPT1:

Type:
Where:

Comment:

Properties |

[ Print ko file

— Print range

Al 9999 pages

" Pages from; |1 ta: |1 2

Copies

Mumber of copies;

— Dptions
¥ Experiment Title [+ Date and Time
¥ Filz Mame W Page Mumberz
 Print Al i+ Print Report
Header Text: I
] | Cancel |

Figure 9.11: Print Dialog Box for Windows (Epson Stylus 800 Shown)

If more than one printer is available to your computer, make sure
you select the desired printer prior to selecting one of the Print
options in the File menu. If you start to print and discover the wrong
printer is selected, choose to exit from the Print dialog box.
Select the correct printer (using the Chooser for the Macintosh or the
Print Setup dialog box for Windows) and then repeat the print pro-

cess.

Additional information regarding the general print functions available in
these dialog boxes can be found in the documentation that accompanies your

computer and /or printer.
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Exporting/Importing Information

Exporting Data

The Export... command (a sub-menu of Import/Export located in the File
menu) creates a file of data from one or more Plate sections, CuvetteSet sec-
tions, and / or Group table sections within a SoftMax Pro file. The type of data
that is exported depends upon three things:

1) Selections made in the Preferences dialog box regarding the export format.
Choose Preferences from the Edit menu.

Export
Format—®! |S=|" Time |==""& Plate
Selection - :

Export Format

v Include Labels
[ Interpolate ‘wWells
[ AddFilename and Date

Figure 9.12: Choosing an Export Format from the Preferences Dialog Box

Note that the dialog box above shows preferences available for a FlexStation
instrument —with other instruments, the “Interpolate Wells” function is dimmed
(not auailable).

2) Within the Preferences dialog box that appears, choose the settings for the data
export that you prefer:

For Plate sections, you can choose either time-based format, which pro-
duces a linear format for the data, or plate-based format, which exports
data in a matrix format corresponding to a microplate grid. CuvetteSet
sections are automatically exported as time-based data.

Including labels will affect all data exported, but is most noticeable with
Group section data since the column headings in the Group table will be
shown, as will any other calculated data in summaries, etc. Labels includ-
ed with Plate and CuvetteSet sections show “1-12” headers for 96-well
Plate section data represented as an 8 x 12 matrix; 384-well plate data will
show “1-24” headers; CuvetteSet section labels show “A1,” “A2,” etc., rep-
resenting the same number of cuvettes shown in the CuvetteSet section.

The checkbox for Interpolate Wells is available only for the FlexStation in-
strument. This interpolation is different from the interpolation found in
the reduction dialog box (see “Interpolate Raw Data Checkbox” on page
8-34). This checkbox is used to “normalize” the kinetic read times of other
wells against the read time of the first well in each column. Because injec-
tion occurs at the same time in all wells of a column but the wells are read
sequentially, the reaction advances in the other wells while the first is be-
ing read. Consequently, the data in the other wells must be interpolated
against the amount of time that has elapsed between injection and reading
in order to fairly compare data from one well to another (and also to com-
pare data from one run to another). Note that well-interpolated data cannot be
reimported into SoftMax Pro.

¢ Add Filename and Date will include this information with the exported

data.

9-16

SoftMax Pro User’s Manual



@ Chapter 9: File Management and Printing

3) Click to close the dialog box.

INOJWH The preference settings chosen for Export Format also affect how
data is copied, pasted, and Autosaved to ASCII text.

4) Display options chosen for the Plate section or CuvetteSet section.
Whether raw or reduced data will be exported depends upon the display options. If
raw data is displayed, raw data will be exported; if reduced data is displayed, this
reduced data will be exported.
Open the Plate section or CuvetteSet section from which you will be exporting
data. Click the button in the tool bar of the Plate section or CuvetteSet
section to access the Display dialog box. Choose the elements of the display set-
tings that match the data you would like to export: raw or reduced data, with or
without number, and so on. When finished selecting display preferences, click

to close the dialog box.

mi Display
=
Eawr Eaduced

“ma (units per sec.) ILm1
Options

bisoiay [Trrerog High: [12600
S Tocho ~ I

Show
™ with reduced number

Cancel | Ok I
Figure 9.13: Display Dialog Box

When exporting data as tab-delimited ASCII text, all reduced dis-
plays will be exported as numbers, regardless of how the data is
shown in SoftMax Pro. Choosing Grayscale, Ranged, or Threshold
will export the same information as the reduced number display.
Choosing “with number” will also not affect the exported data, since
only the raw number is exported when raw numbers are displayed
and only the reduced number will be exported when reduced data is
displayed.

5) Choices made in the Export dialog box.
After choosing Export... from the File menu, a dialog box will appear, asking you
to choose which sections you wish to export. You can choose to export Plate
and/or CuvetteSet sections (all or selected) and / or Group sections (all or
selected). After choosing a name for the exported data file, click to save the
exported data.

SoftMax Pro User’s Manual 9-17



Chapter 9: File Management and Printing @

Export Data to 2 x|
Save in: |@ SOFTmax PRO j gl lg [ & $0FTmax PRO L] = Avalon
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.................. B ndditions3.00C =
il Assays
B Changes to Chapter 6.D0C m*-
| Export Data to:
File name: Untitled k=t Save I -
. | Untitled - Text | []
Save as bype: IText Files [*.tat) j Cancel | .
V| Plates and Cuvettes Group Sections B Plates and Cuvettes [ Group Sections
] & Al Al
= Selected (") Selected !:' selected D selected

Figure 9.14: Export Dialog Box —Windows and Macintosh

Exported tab-delimited ASCII data files have a minimum of five lines and, in
most cases, will be considerably longer. An example of an exported tab-delim-
ited file containing Endpoint data collected from a SpectraMax 250 follows.
The reading was done at a single wavelength, displayed as raw data in a
microplate format with labels:

##BLOCKS= 1
Plate: Plate#1 1 PlateFormat Endpoint Absorbance Raw FALSE 1 300 9 350 750 10 1 405 1 12 96

20.80
0.12214
0.14918
0.18221
0.22255
0.27183
0.33201
0.40552
~End

0.1 0.11052 0.12214 0.13499 0.14918 0.16487 0.18221 0.20138 0.22255 0.24596 0.27183 0.30042
0.13499 0.14918 0.16487 0.18221 0.20138 0.22255 0.24596 0.27183 0.30042 0.33201 0.36693
0.16487 0.18221 0.20138 0.22255 0.24596 0.27183 0.30042 0.33201 0.36693 0.40552 0.44817
0.20138 0.22255 0.24596 0.27183 0.30042 0.33201 0.36693 0.40552 0.44817 0.4953 0.54739
0.24596 0.27183 0.30042 0.33201 0.36693 0.40552 0.44817 0.4953 0.54739 0.60496 0.66859
0.30042 0.33201 0.36693 0.40552 0.44817 0.4953 0.54739 0.60496 0.66859 0.73891 0.81662
0.36693 0.40552 0.44817 0.4953 0.54739 0.60496 0.66859 0.73891 0.81662 0.9025 0.99742
0.44817 0.4953 0.54739 0.60496 0.66859 0.73891 0.81662 0.9025 0.99742 1.10232 1.21825
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An example of an exported file containing Group table data is shown below:

HEBLOCKS= 1
Group: Unknowns
Sample Wells
Uni A

A2
Un@2 B1

B2
Un@3 cA

c2
UnBay D1

D2
Un@s E1

E2
Un @b F1

F2
Un@7 G

G2
Un@s HA

H2
~End

1
S5ample#t Ualues
1 g.188
8.111
2 g.122
8.135
3 8.149
B.165
L 8.182
8.2
5 8.223
8.246
] 8.272
8.308
7 8.332
8.367
8 8.4086
8.448

HeanUalue
a.18:

a.129

a.157

a_192

a.234

8.286

8.349

a.427

The first line of an exported ASCII data file includes one field indicating the
number of data sets in the file. This single field includes the text
"##BLOCKS="followed by a number that equals the number of data sets.

The second line of a file for a Plate or CuvetteSet section includes 19 fields
that provide all of the information needed to determine the type of test that
was run to measure the first data set. The following table describes each of

these fields.
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Table 9.2: ASCII Data File Fields and Descriptors

Field Field Entry Description
1 Section kind Either Plate: or Cuvette:
2 Section name Defined in Section dialog
3 Export version Always 1 in SoftMax Pro 2.x (2 if there are headers)
4 Export format PlateFormat or TimeFormat, set in Preferences
5 Read mode Endpoint, Kinetic, Spectrum, Well Scan, or FLEX
6 Data mode For absorbance plates: Absorbance or %Transmittance
For others: Fluorescence, Luminescence, or Time-Resolved Fluorescence
7 Data type Raw or Reduced
8 Pre-read included TRUE or FALSE; always FALSE for Cuvettes
9 Kinetic points Reduced plates and Endpoint plates = 1
Kinetic/Spectrum plates: number of reads
10 Kineticor FLEX read | Kinetic/FLEX read time in seconds or Well Scan read pattern (horizon-
time; Well Scan read | tal, vertical, X, or fill); otherwise blank field
pattern
11 Kinetic or FLEX Kinetic or FLEX read interval in seconds or Well Scan density; otherwise
interval; Well Scan blank field
density
12 Start wavelength Spectrum start wavelength; otherwise blank field
13 End wavelength Spectrum end wavelength; otherwise blank field
14 Wavelength step Spectrum wavelength step; otherwise blank field
15 # of wavelengths # of wavelengths in Endpoint, Kinetic, Well Scan, FLEX reads; for Spec-
trum: blank field
16 Read wavelengths | For absorbance /luminescence: wavelengths read, separated by a space;
for Spectrum: blank field; for fluorescence: emission wavelengths; for
Ex/Em sweep: blank field
17 First column read First column read (1 to max), always 1 for cuvettes
18 Number of columns | Last column read (1 to max), always 12 for cuvettes
19 Number of wells or | Number of wells in a plate (24, 96, 384, etc.) or number of cuvettes read

cuvettes

for a CuvetteSet

After Field 19, the format splits, depending on the read type. Fields 20-28 are not present for absorbance
or transmittance but are included for fluorescence and /or luminescence.

20 Excitation wave- Excitation wavelengths, separated by spaces

lengths For luminescence or sweeps, this is a blank field (the emSweep excita-
tion wavelength is in field 16)

21 Cutoff option Manual or Automatic

22 Cutoff filters Cutoff filter wavelength values, separated by spaces

23 Sweep wave option | EmSweep or ExSweep or blank field

24 Sweep fixed wave The value for the fixed (em or ex) wavelength

25 Reads per well Number of times a well is read for a single reading

26 PMT setting Automatic, High, Medium, or Low

27 Start integration Time to start integration for time-resolved fluorescence; otherwise, blank
time field
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Table 9.2: ASCII Data File Fields and Descriptors

Field Field Entry Description

28 End integration time | Time to end integration for time-resolved fluorescence; otherwise, blank
field

29 First row read First row read (1 to max), always 1 for cuvettes

30 Number of rows Last row read (1 to max), always 8 for cuvettes

31 Time tags flag Indicate whether the exported data has read time tags

The information for the first plate or cuvette section is provided in the lines fol-
lowing the descriptors. The number of lines of data depend on the export format
and the type of test that was run. A minimum of one line of data is exported
when the Time format is used with a single wavelength Endpoint read.

If the instrument you are using has a temperature associated with
the data (all MDC Microplate System instruments except Emax,
Vmax, and UVmax), the temperature at the time of the reading will
appear before the first data point in the reading.

The second line of a file for a Group table section includes fields that corre-

spond to the number and types of columns found in that section (they are

labeled as the table is labeled and look very much like the table itself.

Following the data, a blank line is included and then a line with a single ter-
mination field: ~End.

Each subsequent data set in the file includes the lines described above, a
blank line, and a line with the termination field.

Importing Data from Analyst, Acquest, ScreenStation, and FLIPR

Import...
Export...

Import Criterion...
Import FLIPR...

SoftMax Pro imports data in tab-delimited ASCII text format, allowing you to
import data collected by the Analyst, Acquest, ScreenStation, or FLIPR instru-
ments into SoftMax Pro. Note that only data that can be displayed in Plate
and/or CuvetteSet sections can be imported.

Three choices are available for importing information into SoftMax Pro 4.1

e Import... allows you to bring data from a run that was saved previously
using a MDC Microplate System instrument.

* Import Analyst... allows you to import verbose reports generated using Cri-
terion Host or SCREENPLAY for all instrument modes.

¢ Import FLIPR... allows you to import “FPD” files exported from FLIPR software.

The Tutorial folder contains examples of exported data from these instru-
ments and the Assays menu lists protocols that are specific to these instru-
ments.

Import...

Selecting Import... from the Import/Export menu under File causes the
Import dialog box to appear.
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[ G Data Files % | = Avalon

[ ] Plate/Cuvette Sections -
[ ] Raw Data w/settings
[} Spectrums/multiple

Desktop

Cancel

L

Figure 9.15: Import Dialog Box

Choose the file you wish to import and click the button. Note that data
to be imported must contain the appropriate header information. A new experiment is
created in the open SoftMax Pro file for the imported data. New Plate sections
and/or CuvetteSet sections are created for each data set within the file. Plate
pre-read and CuvetteSet reference data can also be imported, but data for path-
length correction cannot. Note that the time/date stamp for a section contain-
ing imported data shows “imported data” rather than a date or time.

Import Analyst...

Choosing Import Analyst... allows you to import data files generated by Ana-
lyst System instruments (including Analyst, AD /HT, Acquest, and ScreenSta-
tion). Files for import must be generated as “verbose” reports using Criterion
Host 2.0 or SCREENPLAY 2.5 for all modes (ABS, FI, FP, Epi ABS, Lum, and
the dual method) saved as text (*.txt).

When importing 1536-well data from the Analyst System instrument only, the
first quadrant of 1536-well plate data (the top-left section of 24 by 16 wells)
can be imported. This data will be displayed in the standard 384-well plate
format.

Instrument parameters for each plate in the text file will be imported into a
Notes section (as text) and the raw data will be imported into a Plate section.
The plate ID from the text file will be used to name both the Plate and the
Notes sections and the file name will be used to name the Experiment.

More than one text file can be imported into the same SoftMax Pro file by cre-
ating or copying another experiment into an existing file.

Analyst System files can be imported into a predefined protocol/ template in
the Drug Discovery folder under Assays in SoftMax Pro. All analysis features
of SoftMax Pro can be used to analyze the file.

Import FLIPR...

Selecting Import FLIPR... allows you to import *.FPD files that have been gen-
erated using FLIPR instrument control software (version 2.0 and above).

Files are exported from the FLIPR software using the Plug Ins > Import/Export
> FLIPR import menu selection. In order to import FLIPR files, they must be
exported by the FLIPR software into the specific *.FPD format. Standard FLIPR
files of the *.FID and *.FWD formats cannot be imported into SoftMax Pro. Files
can be imported into a predefined protocol / template in the Drug Discovery
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folder under Assays in SoftMax Pro. All analysis features of SoftMax Pro can
be used to analyze the file.
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Importing and Exporting Templates

Template information, saved as a tab-delimited ASCII text file, can be
imported to or exported from Plate and / or CuvetteSet sections. A template
file consists of seven columns of data separated by tabs. Each line of the file
provides information for one well in a plate or one cuvette.

When template information is exported, the information for well/ cuvette Al
is written into the first line of the file, information for well / cuvette A2 is writ-
ten to the second line of the file, and so on, until a line has been created in the
export file for each well in a plate or all cuvettes. If no template information
exists for a well in a plate or for a cuvette, that line is left blank. The ASCII file
terminates with the string “~End”.

The order for importing template information must match the export order.
Similarly, blank lines in the file are assigned to a well or cuvette, providing a
well/ cuvette with no template setting.

Table 9.3 describes the information that is included in each column of the
ASCII template file.

Table 9.3: ASCII Template File Columns and Descriptions

Column | Column Entry Description

1 Group name Assigned in the Group Settings dialog box. If this field is missing, the rest
of the line is ignored. Any text string can be entered in this field.

2 Column for- Assigned in the Group Settings dialog box. Five text strings are supported

mat in SoftMax Pro 4.1: Empty, Basic, Standards, Unknowns, and Unknowns[Dilu-
tion]. Blank groups have an Empty column format. If this field is empty,
the Basic column format is assigned.

3 Sample name The sample name is set in the “Sample:” field of the Template Editor dia-
log box. If this field is left blank, no sample name will be assigned to the
well, although the sample name will be included in the group.

4 Number of O for Empty and Unknown column formats; 1 for other column formats.

descriptors

5 Descriptor Assigned in the Group Settings dialog box. Supported strings are unit/ml,

units ma/ml, yg/ml, ng/ml, mg, ng, and ml. If this column is left blank, unit/ml is
assigned.

6 Sample Assigned in the Group Settings dialog box. Any text string can be entered

descriptor in this field or it may be left blank.

7 Descriptor Assigned in the Series dialog box. Can be set to any number or left blank.

value

The tab-delimited ASCII files are compatible with spreadsheet programs,
such as Microsoft Excel, which makes it possible export a template from Soft-
Max Pro, import it into a spreadsheet, change the template, and then import it
into SoftMax Pro (into the same or a different file).
Preparing a template file outside of SoftMax Pro for use with the program is
not difficult if you use the parameters given above and if you also take into
account the manner in which you wish the plate to be arranged. For example,
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Exporting Graphs

Graphs from Graph sections and Well Graphs can be exported in PICT format
(Macintosh) and EMF format (Enhanced MetaFile in Windows). Graph sec-
tions can be exported by choosing Export Graph from the Graph menu. Well
Graphs can be exported by choosing Export Graph from the Plots menu that
appears when a Well Graph is opened.

Copying and Pasting

Parts of an experiment can be copied within a SoftMax Pro file, to or from
another SoftMax Pro file, or to or from another program using the Copy and
Paste commands. Plate section and CuvetteSet section data, and text and
summaries in Notes sections can be copied and pasted to other sections
within the same or a different experiment within SoftMax Pro or to other pro-
grams. Virtually any ASCII-formatted text can be copied and pasted into a
Notes section. A graph can be copied and the resulting picture pasted into
another application. Template information can be copied and pasted from one
part of a template to another (within the same or to different templates and
from one experiment to another).

Plate Section and CuvetteSet Section Data and Templates

Copying and Pasting
within SoftMax Pro

Data can be copied from one Plate section to another or from one CuvetteSet
section to another within SoftMax Pro. Make the source section active by
clicking on it and then choose Copy (88C; CTRL+C) from the Edit menu. Create a
new section, if necessary, and make the destination section active. Choose
Paste (38V; CTRL+V) from the Edit menu to paste the data into this section.

When copying Plate sections, all well data is copied. It is not possi-
ble to copy and paste the data from only certain wells. Even if you
select only one well prior to choosing the Copy (3C; CTRL+C) com-
mand, all plate data will be copied and pasting will replace all data in
the destination plate (PathCheck data is not copied). It is possible,
however, to copy individual cuvettes or groups of cuvettes and paste
these into other CuvetteSet sections.

If the Instrument Settings of the target section do not match the settings from
the section being copied, the Instrument Settings for the target section will be
updated appropriately to match.

Templates can also be copied from one Plate section to another or from one
CuvetteSet section to another within SoftMax Pro. However, the effects of this
action depend on whether you are pasting the template to another section in
the same experiment from which it was copied or to a section in a different
experiment. Pasting a template to a section in the same experiment from
which it was copied is useful for cross-plate analyses since corresponding
wells in each plate will be assigned to the same group and sample.

Pasting a template to a section in a different experiment will create new
groups in that experiment if those groups have not previously been created in
that experiment. If you are pasting templates between experiments, and
groups from the source template do not exist in the destination experiment,
pasting a template will create them. Existing groups of the same name will
not be changed by the pasting process. For example, if the template being
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Copying from Other
Programs

copied contains the groups “Standard” and “Unknown,” and the group
“Standard” already exists in the destination experiment, the group
“Unknown” will be created but all information regarding the group “Stan-
dard” in the destination experiment will remain unchanged.

Experiments define a naming scope for the sections within them, which is
especially important for Group sections: it allows you to have identical
groups (name and column format) within two or more different experiments
in the same file. Having multiple experiments in the same file also provides
you with quick access to different types of information without having to
open or refer to multiple files.

If you are copying cuvette data and the target CuvetteSet section does not
contain the appropriate cuvettes for the data that is to be pasted, new cuvettes
will be created automatically. Please note that pasting cuvette data for only
some cuvettes will clear the existing data from all other cuvettes in that sec-
tion. For example, if cuvettes A2, A4, and A6 are copied from CuvetteSet#1
and you attempt to paste this data into CuvetteSet#2 which contains cuvettes
Al through A12, the data in all twelve cuvettes will be cleared and then
cuvettes A2, A4, and A6 will receive the pasted data. An alert box will ask
whether or not you wish to replace all the data before proceeding.

Plate section data, CuvetteSet section data, and Notes section text can be copied
from programs other than SoftMax Pro and pasted into a Plate section, Cuvette-
Set section, or Notes section. For Plate section data, the format of the copied
information must match the Instrument Settings of the target Plate section and
the settings chosen in the Export Format in the Preferences. Pre-read data cannot
be pasted into a Plate section. If there is a mismatch between the data to be
pasted and the target section, SoftMax Pro will attempt to paste the data, but if it
cannot do so, an error message will result (an example of such an error message
for a Plate section is shown in Figure 9.16). After data is pasted into a Plate sec-
tion, the information to the right of the display will show “imported data.”

0 Fasted Text doesn't
match plate settings.

Figure 9.16: Error Message Generated When Pasting Mismatched Data

If you have created a template for a Plate section prior to pasting
data, numbers will be shown only in the group(s) you have created in
the template. Data in other wells will not be reported (but will be
available if you alter the template). Clearing the template or assign-
ing groups to all wells in the plate will show the complete data set.
Templates for CuvetteSet sections do not change the way the data is
shown in the display (all cuvettes will show data, regardless of whether
or not the template has only certain cuvettes assigned to groups.
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Copying to
Other Programs

Plate section, CuvetteSet section, Group table section, and Notes section data
can be copied from SoftMax Pro and pasted into another program that will
accept the data (such as a spreadsheet or word processing program). No copy
or paste features are available for Graph sections or Well Graphs, but these
graphs can be exported as either PICT or EMF files (see “Exporting Graphs”
on page 9-25 for more information).

Group Columns

You can copy a Group column and paste it within another Group in the same
experiment or into a Group of another experiment. The data included in the
pasted columns will be appropriate for the target group.

Highlight the column, select Copy (38C; CTRL+C) from the Edit menu; then acti-
vate the section into which you want to paste the column and select Paste
(38V; CTRL+V) from the Edit menu. If you highlight a column in the destination
section, the column you are pasting will appear to the right of the highlighted
column. Otherwise it will be appended to the right of all existing columns.

Columns and summaries in Group sections can also be copied and pasted to
other programs. Data from other programs cannot be pasted into Group sec-
tions within SoftMax Pro, however.

Copying Formulas and Summaries

Formulas are used in Group columns, custom reductions, and summaries.
Sometimes it is useful to copy an existing formula, column, or summary from
one area of the program to another, or from one experiment to another, rather
than taking time to recreate it. Summaries can also be copied and pasted within
SoftMax Pro. After pasting, both formulas and summaries can be edited.

Contiguous column formulas may be copied and pasted together.
Summaries must be copied and pasted individually.
To copy a formula or summary, highlight it and then select Copy (36C; CTRL+C)
from the Edit menu. Activate the area or section in which you would like to
paste it; if necessary, with a formula, access the particular dialog box into which
it will be pasted. After placing the cursor in the correct location and highlighting
any existing information to overwrite it, select Paste (38V; CTRL+V) from the Edit
menu. The pasted formula or summary will appear in the new location.

Formulas and summaries can be deleted by highlighting them and pressing
the Delete key or choosing Cut from the Edit menu.

Duplicate and New

Duplicate

All sections and even complete experiments can be duplicated by making the
section or experiment active and then selecting Duplicate from the Edit menu.
All of the information in the section or experiment (including data) is copied to
the newly created section or experiment. The name of the new section or experi-
ment is the same as that of the original with the addition of the word “Copy”
(e.g., “OldName Copy”). Duplicated sections are created at the end of the exper-
iment. Duplicated experiments are created beneath the other experiments.

Duplicating a CuvetteSet section creates a copy of the previous CuvetteSet
section, including the last reference that was read.
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New

Group section tables can also be duplicated. When a Group table is dupli-
cated, its name is added to the Template Editor’s list of group names (but the
group is not assigned to any wells).

Graph sections that are duplicated include all settings for plots, fit, etc.
Notes sections are duplicated exactly, including any summaries and all text.

New sections and new experiments can be created by selecting New from the
Section or Experiment menu. If an existing section or experiment is active
when this command is chosen, all of the information in the section or experi-
ment (except data) is copied to the newly created section or experiment. The
name of the new section or experiment is the same as that of the original with
the addition of an incrementing number (e.g., “OldName#2”). A new section
is created immediately below the active section. A new experiment is created
immediately below the active experiment.

Creating a new CuvetteSet section creates a copy of the previous CuvetteSet
section, including the template, if any, but this section contains no data.

New Group section tables can also be created but are devoid of any data.
New Graph sections include all settings for plots, fit, etc., but contain no data.

New Notes sections are exact copies of the active Notes section, including any

summaries and all text (same as duplicated Notes sections except for the

name).

Table 9.4: New vs. Duplicate within an Experiment

New Duplicate
Notes Empty Notes section. Replicates text and summaries from source
Section Notes section.
Plate Replicates Instrument Setup, Reduction, Replicates Instrument Setup, Reduction, and
Section | and Display parameters from last Plate Display parameters from last Plate section cre-
section created (if no Plate section exists, ated.
default values are used).
Cuvette- | Replicates Instrument Setup, Reduction, Replicates Instrument Setup, Reduction, and
Set Sec- | and Display parameters from last Cuvette- | Display parameters from last CuvetteSet sec-
tion Set section created (if no CuvetteSet sec- tion created. Also copies the last reference that
tion exists, default values are used). was read and the number of cuvettes defined
from the source CuvetteSet section.
Graph Creates a new Graph section with default Replicates all Graph settings, including any
Section settings and asks for plot information. plots that were defined in the source Graph
section.
Group Not available Creates a replicate of the source Group section
Section table. The new group will be in the template
Group drop-down menu but no wells will be
assigned to this group.
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File Protection

Individual protocol and data files can be protected from changes. Two types
of protection are available:

* Password Protection avoids changes being made to a protocol or data file

by persons who do not know the password and provides an electronic sig-
nature with the file;

e Shielding a File preserves the integrity of data in a file by prohibiting any
changes to the file (with the exception of adding or changing text or sum-

maries in a Notes section). Additionally, shielding requires both an author’s
and user’s name.

Password Protection

When a protocol file is password protected, you may read data into the file but
may not change it in any other way without entering a password. When a data
file is password protected, you may view the file but are unable to make
changes without entering a password. Password protecting a file requires that
you enter an author’s name and password. Table 9.5 shows the actions that
are protected when a password is assigned to a SoftMax Pro file.

SoftMax Pro User’s Manual 9-29



Chapter 9: File Management and Printing

Table 9.5: Actions Protected by Password

Tool Bar

Menus Buttons Dialog Boxes Others
File>Page Setup Read* Summary Moving a formula in a Notes section
File>Import Ref.* Instrument Setup Resizing columns in a Group
File>Save Template Editor Moving sections and experiments
File>Save As... Reduction Typing in sections (Notes, Plate, and Cuvette-
Set)
Edit>Undo Display
Edit>Cut Mask Well
Edit>Paste New Column
Edit>Clear Edit Formula
Edit>Delete Section Plots
Edit>Duplicate Section Graph Options
Edit>New Experiment X-Axis/Y-Axis
Edit>New Section All Section Set-
tings
Edit>Text Style
Control>Instrument
Setup

Notes (all items)

Plate (all items)

Group (all items)

Graph (all items)

Cuvette (all items)

* Only if data exists in the section.
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Setting and Changing a Password

Choosing Set Password... from the File menu causes the Password dialog to
appear. If the active document is already password protected, the menu com-
mand changes to Change Password... . Passwords can be from 1 to 8 charac-
ters long and can include all characters available from the keyboard. You
must also enter an Author Name that will be saved and printed with the data.

S5et Password/Shielding=—c0———— =—————— Set Password/Shielding
- Author Name and - Author Name and
Author Mame: |Author Author Mame: |Author
Old Password: |[***
New Password: |*VFrve New Password: |* '
Retype New Password: [YY e Retype New Password: |** vy
[ Remove Password
-] Shield Protocol File -] Shield Protocol File
Protocol Password: l:l Protocol Password: I:I
letype Protocol Password: l:l letype Protocol Password: I:I
= =

Figure 9.17: Set Password/Sheilding Dialog Box
Left, no password set previously; right, with previously set password.

This dialog box appears differently depending upon whether or not you are
setting a password for the first time or if you are changing/removing a pass-
word. If you have not previously set a password, the dialog box will appear
like that on the left of Figure 9.17. To set a password, type it in both boxes
(first to set it and then to confirm it). After an Author’s name has been
entered, this name will appear at the lower left of the Plate or CuvetteSet sec-
tion. When a file has been password protected, an icon showing a lock will
also appear at the top right of the title bar of the SoftMax Pro program (g)).

When changing or removing a password, the dialog box will appear as shown
on the right of Figure 9.17. Before you can change or remove the password, you
are required to enter the old password in the top text box. After entering the old
password, checking the box next to “Remove Password” and typing nothing in
the rest of the boxes will clear the password from the file when you click [ OK].
Otherwise, entering a new password and confirming it with a second entry will
update the password protection.

Be sure to choose a password that you will be able to remember since the file
will be locked to changes of nearly any kind should you forget it. If you try to
perform an unauthorized action on a password-protected file, a dialog box
will appear asking you to enter the password.

N\ [N SoftMax Pro provides no means of overriding password
protection. If you are concerned that you might forget your pass-
word, write it down and store it in a safe place for future reference.
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5

m m 7 0O m F

r @

- Plate®{ | =l Setup | |E Template | | % Reduction | |E Display | @

1 2 E) L)

Plate* 1

1485 515385.5|1685.5[1725
1685.5/1785.5|1885.5(2085
1885.5|2025.5|2285 5(2485
228552485 .5/2655 52885
2680.3/2880.5|3183.5|2483
3185.5|2485.5|3785.54085
3780.3/4083.534485.53 4853
4425 54885 5|5285.5|3885

“w'awelength Combination: ILm
Author Mame : duthor

This file is password protected. You must enter
the correct password before you can save
modifications.

[J suspend Password

Figure 9.18: Password Required Dialog Box

When this dialog box appears, you must enter the password in order to con-
tinue with the action you have chosen. Note the Author’s name shown in the
lower-left corner of the Plate section. This Author’s name and the password
are tied together in an electronic signature. Once an Author’s name has been
entered for a file, it can not be changed unless password protection is

removed.

If you do not remove password protection prior to trying to change the file,
every attempt to change the file will cause this dialog box to appear. Enabling
the Suspend Password option (click the box to check it) will stop this repeat

prompting.
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Introduction

The “hands-on” written tutorials included in this chapter are designed to take
you through the basic features of the SoftMax Pro program. If you are new to
SoftMax Pro, we suggest that you read and follow the steps in one of the
tutorials before using SoftMax Pro for the first time since it will help you learn
to use the basic features of SoftMax Pro quickly. To learn more about SoftMax
Pro, you will want to look through Chapter 3, “SoftMax Pro Overview,” and
either Chapter 4 or 5 which describes how to set up for and perform a reading
(choose the chapter that is appropriate for the instrument you are using). We
also suggest that you read the introduction to the Formula Reference Guide.

If you have not yet installed SoftMax Pro, refer to Chapter 2, “Instal-
lation,” and follow the steps listed there to install the software before
proceeding with the tutorial.
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Tutorial 1: Quantitative Endpoint Assay Tutorial

This tutorial section will lead you through the steps required to create and
run a quantitative assay utilizing a standard curve. This tutorial is designed
to be used by both absorbance and fluorescence instruments. (To learn more
about using FLEX mode with the FlexStation instrument, go to Tutorial 2 on
page 10-35.)

Hard and Soft Parameters

The only settings that must be defined before reading a microplate are the
instrument settings (found in the Instrument Setup dialog box). These set-
tings tell the instrument what conditions should be in place in order to collect
data. They include the read mode (Endpoint, Kinetic, Spectrum, or Well
Scan), the number of wavelengths, specific wavelength settings, and so on.
These settings, called “hard” parameters, define the conditions under which
the data is obtained. Once a microplate has been read, the instrument settings
cannot be changed without deleting the data.

“Soft” parameters include the template definition and data reduction settings.
These parameters can be defined prior to reading a microplate, but they are
applied only after the plate is read and can be changed at any time.

In this tutorial, you will build a complete protocol (based on the settings
found in the Default Protocol file!) which will include both hard and soft
parameters. You will save the completed protocol file prior to collecting data
(this file could then be used to generate future data files).

You should ensure that the instrument that is connected to the com-
puter is chosen in the Preferences before proceeding: in the Edit
menu, choose Preferences. In the dialog box that appears, choose
your instrument (if it is not already chosen) and then close the dialog
box.

A synopsis of the steps you will take during this tutorial is given below.

—_

Create a new file

Instrument setup

Template setup

Set reduction parameters

Set display parameters

Save the protocol

Read the plate (start the simulator and then open the Tutorial file)
Analyze data—Standard Curve

Analyze data—Standard section

Print the report

CORXNT RN

—_

L When you install SoftMax Pro, you are asked to choose between absorbance,
fluorescence, or FlexStation installation. The choice made at that time will deter-
mine the type of default protocol file that is installed. Tutorial 1 pertains to users
of either absorbance or fluorescence instruments; Tutorial 2, later in this chapter,
deals with the FlexStation instrument.
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Description of the Assay Example

Following are the details about the quantitative assay settings we will use to
create a protocol file using SoftMax Pro.

Read Mode:
Standards in ug/ml:

Standard Curve Fit:
Blanks:
Auto Mix:

Autocalibrate:

Endpoint

0,0.1,0.25,0.5,0.75,1.0, and 1.4
(each standard run in duplicate)

Linear

Plate blank run in duplicate
On

On

Instrument Settings Specific to Absorbance Instruments:

Wavelengths:
Strips:

One—405 nm

Read entire plate

Instrument Settings Specific to Fluorescence Instruments:

Wavelengths:
Sensitivity:

Assay Plate Type:
Wells to Read:
AutoRead:

One—Excitation: 485; Emission: 538; Auto Cutoff
6 readings; Auto PMT

96 Well Standard

Read entire plate

Off

SoftMax Pro User’s Manual
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Define the Protocol

The following steps will guide you through the process of creating a protocol
file for a quantitative assay. Reading an actual plate will not be required—you
will use a simulator to “read a plate” and generate data.

Step 1: Start SoftMax Pro (Create a New File)

Double-click the SoftMax Pro icon to start the program. If SoftMax Pro is
already running, choose New... from the File menu. You should see a new file
labeled “Untitled.” The figure below shows an example of both the absor-
bance (bottom left) and fluorescence (upper right) Default Protocol file.
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Fluorescence
Tutorial 1/Default Protocol

Absorbance
Tutorial 1/Default Protocol

sl fault Protocol Tutorial

[ =
- Eﬁ Irtrocuction |E|
v & netestt El

1

If o are nevwr to SCOF Trnax PRO, follow this tutorial (Tutorial 1) as ontlined in Chapter 10 of the SOFTmax PRO
User 5 Manual This protocol contains this Introduction and one Experiment section.

You can also read Chapier 5, "Reading Iicroplates Using Fluorescence Instruments," and Chapter 8,

"Displaying and Analyzing Data Using Fluorescence Instruments," and refer to the Formula Reference Gunde to
utilize the full potential of S3OF Troax PRO.

Experiment #1:
Cluantitative Endpoint assay with Standards and Unknoens (with and without dilation factor). The nmnknowns are
interpolated fror a standard curve

If You Are Familiar with S OFTmax PRO, Customize This Default Protocol:
1. Delete any sections wou do not want (through the Edit mer).
2. Mlake any changes you wish to the Instrument Settings by pressing [Setup] (it is assurned you have an

Buntitled

- Eﬁ Introduction
< & notesm 4] [
Default ProtocolTutorial 1

If you are new to SOF Traax PRO, follow this titorial (Tutorial 1) as outlined i
User s Menual This protocol contains this Introduction and one Experiment se

instrurnent connected).

3. Click the [Teraplate] button and assign any default or new groups as necessary (3ou can also select replicates
there).

4. Select the desired Reduction and Display (Faw vs. Reduced) parameters.

5. Savve this default protocol with the name Default Protocol in the same folder as the SOFTmmax PRO application
(o will be asked if o wish to replace the existing default protocol - choose ¥es). This modified protocol will
nowr launch each titne you open SOFTmax PRO. & copy of the onginal default protocol canbe found in the
Tutorial folder if needed.

You can also read Chapier 4, "Feading Wicroplates Using Absorbance Instruy ¥ ¥ Experiment#t |%|
and A nalyzing Data Using Sheohance [nstrmeents,” and refer to the Formula - Plate#1 | &= setup | |2 Template | | 5 Reduction | =
potential of SOF Tmax PRO.
Plate#1
eriment #1: 1 2 3 4 3 5] 7 5] 9 10 ikl 12
T = : ; ; 2 Enclpoint
Cuantitative Endpoint assay with Standards and Unknowns (with and without
interpolated from a standard eurve. g Fluorescence
C Bottom read
If You Are Familiar with § OFTmax PRO, Cusiomize This Default Protoy & Ex Em Cutoft
1. Delete any sections yon do not want (for example, select the CimetteSet#l &) £ Lm1470 525 485
2. Ilake any changes you wish to the Instrument Settings by pressing [Setup] | ¢ Avtomiz: Off
instrureent connected). o Calibrate: Once
3. Click the [Termplate] button and assign any defanlt or new groups as necess g NS
there). — — Readsiel: 6
4. Select the desired Reduction and Display (Ravvs. Reduced) parameters. Wavelength Combination: ILm1 S [
5. Save this defanlt protocol with the name Default Protocol in the same fiolde: Mo Data )
(yon willbe ashked if you wish to replace the exsting default protocol -- choose
nowr launch each tire you open SOF Troax FRO. A copy of the original defalt =
Tutorisl folder if needed. p [ stanciaras 5]
Eﬁ [ DII Controls Ei
- Experiment: _ b [ Urknowns  [H] [24] [A0] 2]
3 | (=B Setup | |[E Template | | & Reduction | Disp - =
v Bt | I I | | b 7] Granit ~] =
Plate#1
1 2 3 4 5 g 7 g 310 K 1]
A Encipairit
B Lml 585
Lot s
Autamizx: Off
o Calibrate: On
E
Plate Last Read:
£ Mo Data
G
H
Wigvelength Combination: 1Lm1
Data Mode: Absorbance
[ Djj Standards I'i_ 4| | 12

b [ cortrols Lt )| |E|
13 Djj Unknowns ""_E| |§'_:I |E| |E|
b [ Graphi Fit: [ Linear ] @

b [ cuvetteSetst

| &P Setup | |E Template | | 3 Reduction |  |[E Display | ||Z| |-/Z|

=

Xz

K

Figure 10.1: Default Protocol/Tutorial 1 Notes and Plate#1 Sections Open
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If you are using an absorbance instrument, CuvetteSet#1 (shown in the absor-
bance file above, bottom left) can be deleted since the use of a cuvette is not
covered in this tutorial. To delete this section:

1) Click in the title bar of the CuveteSet#1 section (it will turn gray and the title will
become bold). From the Edit menu, choose Delete CuvetteSet#1. A small dialog
box will appear, asking you to confirm deletion of this section. Click the Delete
button and the section will be deleted.

2) The experiment should now have a Plate section (“Plate#1”), a Graph section
(“Graph#1”), and two other group sections (“Controls” and “Unknowns”) that
will be used in this tutorial.
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Step 2: Define the Instrument Settings

Click the Plate#1 section to make it active (its tool bar will become gray) and
then click the button in the tool bar to open the Instrument Settings

dialog box. At the top of the dialog box, “Endpoint” is selected by default as
the read mode; no change is required.

Clicking the setting name (bold heading) on the left side of the Instrument
Settings dialog box shows the choices available for that setting in the right
pane, allowing you to make changes. The table below shows the settings that
should be chosen for this tutorial example for both absorbance and fluores-

cence instruments. Following the table are instructions regarding how to
choose those specific settings.

Table 10.1: Instrument Settings for Absorbance and Fluorescence Instruments

For Absorbance Instruments For Fluorescence Instruments

@Y Instrument Settings x|

ﬂ
I & | @ oy~ K- |

Endpoint Kinetic Spectrum Endpoint Kinetic Spectrum ‘Well Scan
Options: Options:
[wavetongtns B | i j| | wavstengthe

PathCheck - Humber of Wavelenaths: 1w |- Viavelengths O SRR i

Al Egs Esrgsmsnc-agmmon Excitation:  Emission ¥ muo Cuttort -
Automix & Blanking ensitiv i - | 7 -] i

e 0 e sRea:m;t:G tmt: fias J>] fs3e ][] [s30_~]

Pre-Read Plate: Off PMT: Auto

AutoCalibrate Autamb:

on Before; Off
Strips AutoCalibrate

Read entire plate on
AutoRead Assay Plate Type

Off 96 Well Standard

‘Wells To Read
= ] Read entire plate = &I
Read Type: Fluorescence is the default and is
correct for this tutorial example.
Wavelengths: 1 — 450 nm (default) Wavelengths: 1 —Excitation: 485
Emission: 538
Auto Cutoff enabled
Pathcheck: Off (default) (this setting only avail- Sensitivity: Readings: 6 (default)
able with certain instruments) PMT: Auto (default)

Automix and Blanking;: Automix: Automix Before: Off (default)
Automix Before: Off (default)

Pre-Read Plate: Off (default)

AutoCalibrate: On (default)

Assay Plate Type: 96 Well Standard (default)
Strips: Read entire plate (default) Wells to Read: Read entire plate (default)

AutoRead: Off (default) AutoRead: Off (default)
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5

Read Type (Fluorescence instruments only)

Choices are fluorescence, luminescence, or time-resolved fluorescence. The
default setting, fluorescence, is used in this tutorial so no change is necessary.

Wavelengths

Click the word “Wavelengths” on the left side of the Instrument Settings dia-
log box to make it the active tab. A black bar will appear over the word and
the right side of this dialog box will then show the specific settings for the
wavelengths selection. If the settings are not correct as shown, click the arrow
next to the number of wavelengths and choose “1” from the drop-down list;
then click the arrow next to the wavelength shown and choose the appropri-
ate value(s) for your instrument (see Table 10.1 on page 10-9). The figure
below shows what the Instrument Settings dialog box might look like at this
point (depending upon which instrument is connected to your PC).

Wi Instrument Settings x|
Endpoint Kinetic Spectrurn
Options:
Wavelengths [ ] | E ":“m
450 =
PathCheck = Mumber of Wavelengths:
Automix & Blanking ; @ | | @ ‘ ‘ ‘
: Lim: j450 - L
Before: Off lz' Endpoint Kinetic Spestrum el Soan
Pre-Read Plate: Off
AutoCalibrate
Options:
on e
SHips Fluorescence
Read entire plate Wavelengths ~Mumber of Wavelengths
AutoRead Ex Em Auto Cutoff On
off 485 538 530 : Excitation:  Emizsion: IV Auto Cuttoft
Sensitivity iumt: es [w] [as |>] [5:0 =
Readings: 6
lI Cancel PMT: Auta
Automix
Betfare: Off
AutoCalibrate
on
Assay Plate Type
96 Wiell Standard
Wells To Read
Read ertire plate = Tl

Figure 10.2: Instrument Settings Dialog Box Showing Wavelengths Settings
Top left: absorbance instrument; bottom right: fluorescence instrument.

Sensitivity (Fluorescence instruments only)

Now check the settings for Sensitivity by clicking that heading on the left side
of the dialog box: the defaults shown on the right side (6 Readings, Automatic
PMT Sensitivity) are fine and do not need to be changed for this tutorial.

Automix or Automix and Blanking

Now check the settings for Automix (fluorescence) or Automix & Blanking
(absorbance) by clicking the heading on the left side of the dialog box: on the
right, Automix “Before” should be set to “Off”; “Pre-Read Plate” should be
set to “Off.” If not, click the appropriate checkbox to turn the setting on or off.
When you are finished, the dialog box should look similar to the one shown
in Figure 10.3.

10-10
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®& Instrument Settings

Endpoint

Kinetic

O |

Spectrum

Wavelengths
405

Before: Off
Pre-Read Plate: On

AutoCalibrate
on

Strips
Read entire plate

.i‘.! | Automix & Blanking

Automix & Blanking

=

e tOrmi
I Before First Read Is SECE

i Blanking
™ Pre-Resd Plate

@i Instrument Settings

@ &L (e @]

Endpoint Kinetic: Spectrum el Scan

Options:

Read Type

Fluorescence

ﬂ | Automnix

Wavelengths

Ex Em Auto Cutoff On
455 538 530

Sensitivity

i [ Before First Read

e BUOTID, e

3 | secs

Readings: 6
PRT. Auto

o ——
Before: Off
AutoCalibrate:
on
Aszsay Plate Type
96 Yvell Standard
wells To Read
Read ertire plate

E|

Cancel

Figure 10.3: Instrument Settings Dialog Box Showing Automix & Blanking

(Absorbance) or Automix (Fluorescence)

The Instrument Settings dialog box for some instruments may show
additional choices: PathCheck, AutoCalibrate, Assay Plate Type,
Wells To Read, Strips, AutoRead, etc. The online Help index can be
used to learn more about these features. For example, to learn about

“AutoCalibrate” shown in this dialog box, choose

Index from the

Help menu. Then type “autocalibrate” in the first field and double-
click the result showing “Autocalibrate” in the second field. A
description of AutoCalibrate should now be displayed.

Instrument settings are now complete. Click to accept the settings and

close the dialog box.

SoftMax Pro User’s Manual

10-11



Chapter 10: Tutorials @

Step 3: Define the Template

A) Click the button in the Plate section tool bar. This will open the
Template Editor, showing all wells empty. Drag the mouse (or shift-click) to
select the first two wells, A1 and A2. Click the Group pull-down menu on the
Template Editor to see the group selections. Choose Blank. The two selected
wells in the template will now be defined as the plate blank.

mi Experimentiil: Plated B
Group Group; S Sample: IEI |
Pull-down Clear
Menu 1 2 3 4 a2 5] 7 g 9 10 11 12
Blank

q o |

B

(o

D

E

F

G

H

Frint | Cancel 0k

Figure 10.4: Template with Plate Blank Wells Assigned

B) Now select the two wells B1 and B2. Select “Standards” from the Group
menu. The selected wells will now show the default first sample name for the
Standards group, “St01.” The area in the top center of the Template Editor
will become active, showing the default values for concentration and units.

m Expenimentil: Platelil

m Sample: |=to1 IE' : :
Group: [Ect. ] : |Serles Ni=s
: Concentration |0 ol
1 2 3 4 5 G 7 5 9 10 11 12
Blank
Al BL BL
Stanclards
Bl sto1 St
(o
D
E
F
(&
H
Print | Cancel (]

Figure 10.5: Template with First Standards Entered
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O

D)

In this tutorial, the concentration for the first Standard should be set to

0 ug/ml. If a value other than “0” is shown, highlight the existing value and
enter O in this box. Click the key or press either the Tab or Return
key on the keyboard to assign this concentration to the selected wells in the
template. You can quickly check the concentrations you have assigned to the
template by pressing and holding the CTRL+Shift keys (Macintosh or Win-
dows). This causes the display to show only group names and values
assigned to specific wells.

B Experiment#1: Plate#1 _ x|
i S L =7
] ug
& 9 10 11

| Concentration
3 4 5 5] T

| Clear |

12

H

Frint | Eancell OF. |

Figure 10.6: Template showing First Standards Concentrations

Now select wells C1 and C2. “Standards” is still showing as the default group
name, but a new sample descriptor is created automatically (5t02), so all you
need to do is assign a concentration value of 0.1 ug/ml to these wells. After
entering the value, click the box (or press the Tab or Return key) to
assign this value to the selected wells.

A total of seven standards will be assigned in duplicate in this template. You
can use the Series function to assign the next four standards. Select wells
D1/D2 through G1/G2. Click the button. In the dialog box that
appears, leave the default values for the sample descriptor (S5td03), starting
from the top, and the concentration in pg/ml. Enter 0.25 for the starting
value, choose the “Step by” function “+” and enter 0.25 for the increment of
the series. These choices will cause the series of wells you have selected to be
assigned concentrations of 0.25, 0.5, 0.75, and 1.0 ug/ml, respectively. The
choices you have made should look like this:

SoftMax Pro User’s Manual
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E)

mi Sernies |
Thart Ferre First Sample: |S‘tEIS |
g &+ Top «I¥ Sample Descriptor
ﬁ ™ Battarm iConcentration Units: ||_|g.l'ml |1|
B O Left Starting walue:
53 O Right Stepby: [ + w| |05 |
gedleses Cancel | F

Figure 10.7: Series Dialog Box

Click the button to close the dialog box and return to the Template Edi-
tor. The four sets of wells you selected should now be assigned the values
entered for the series. You can check the concentrations assigned to these
wells by pressing and holding the CTRL+Shift keys.

mi Ezperimentiil: Platettl E3
Edit... Sample: [Stos IEI - -
Group: |
Clear | |Concertration [0.25 Pl - -
1 2 3 4 5 <] 7 5 9 10 11 12
Blank
Standlards
0 0

I & m m 9 o m I

Prirt | Cancel (]

Figure 10.8: Template with CTRL+Shift Keys Depressed

The last standards need to be entered manually. Select wells H1 and H2. A
new sample descriptor is created automatically (St07), so all you need to do is
assign a concentration value of 1.4 ug/ml to these wells. After entering the
value, click the box (or press the Tab or Return key) to assign this
value to the selected wells.

The template should look like the one in Figure 10.9 when you are finished
entering the Standards.

10-14
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my Experimentil: Plate#l

Group: ot 4
Clear

| o) ()

Sample: =07
Caoncentration [1.4 posiml

1 2 3 4 5 E 7 =] o] 10 11 12
Blank
BL BL
Stanclards
S St

SOz - Sto2

St03 - Stos

S04 - St04

St05 - St05

Stoe - Sto6

I % M m 9 o m ¥

Print | Cancel (1]

Figure 10.9: Template Filled with Blanks and Standards

F) This tutorial example uses seven separate unknown samples, with each
unknown being placed in four wells. The unknown samples should be
entered on the template as follows:

¢ Sa01—wells A5 through D5 * Sa05—wells E7 through H7
e Sa02—wells A6 through D6 * Sa06—wells A8 through D8
¢ Sa03—wells E6 through H6 * Sa07—wells E8 through H8

¢ Sa04—wells A7 through D7

Start by highlighting wells A5 through D5. Select “Samples” from the Group
menu. The selected wells will now show the default first ssample name for the
Samples group, “Sa01.” The template should look like the one below.

my Experimentil: Plate#l

m Sample: IEI = 5
e o - Em
1 2 3 4 5 G 7 ] 9 10 11 12
Blank Samples
Al BL BL Sall
Standlards
Bl =to1 = Stod Sal
C| stoz @ Stoz Sal
D| =to3 @ sto3 Sal
E| stoa @ St04
F| stos @ st0s
G| tE @ Stos
H| =to7  stor
Print | Cancel 0k

Figure 10.10: First Samples Added to the Template
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G)

Continue highlighting the wells as described above, assigning new unknown
sample descriptors to each subsequent group. When all seven unknown
samples have been added to the template, it should look like this:

m: Experimentiil: Plate#l
S if“‘ o ST 1 ==
Ear
1 2 3 4 5 5] 7 g 9 10 11 12
Blank Samples
Al BL BL Sall  Sa02  Sabd  Sa06
Stanclards
Bl stod - St Sall Sa02  Sald4  =a08
C| stoz | st0z Sall Sa02 | Sald | Ss08
D| 5to3 = 5t03 Sall  Sa02  Sald  Sa0lb
E| Sto4 | =tod Sal3  Sa0s  Sa07f
Fl stos @ stos Sa03  Sa0s  Sa07
G| StOE - Stoe Sals3 | Sals | 5s07
StoF | SO Sald  Sabs  Sadf
Frint | Cancel ]

Figure 10.11: Samples Added

This tutorial example uses two controls, with each control being placed in
three wells. The controls should be entered on the template as follows:

* Co01l—wells A9 through C9 e Co02—wells D9 through F9

Start by highlighting wells A9 through C95. Select “Controls” from the Group
menu. The selected wells will now show the default first sample name for the
Controls group, “Co01.” Do the same for wells D9 through F9, assigning the
default second sample name, “Co02” to these wells. The template should look
like the one below.

mi Experimentii1: Platedil E3

sample:fconz ] [ i
oraup: B - | =)
1 2 3 L] 5 E 7 5] g 10 11 12
Blahk Samples ontrols
Al BL BL Sall  Sa02  Sa0d4  Sa0f | Coll
Stanclards
Bl sto1 @ St Zall  Sal2 | Sald | SalE Col
Cl =02 | Sto? Salt  Sa02 | Sald | SalE Col
D| =03 = =to3 Zalt  Sa02 | Sald | SalE Col2
E| stod4  =to4 Sal3 | Sals | Saly  Col2
Fl| stos @ =tos Sal3 | Sals | Sal7  Col2
G| S0 | Stog Sa03 | Sals | Sa07
H| =tor = =toy Sa03  Sabs Saly
Frint | Cancel (] 8

Figure 10.12: Controls Added
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H) The last items to be added to the template are samples with dilution. To do

this, you will need to create a new group. First choose the wells of the tem-
plate that will contain these samples: A1l through G12. Click the Group pull-
down menu and choose “New...” from the bottom of the list. This causes a
dialog box to appear, allowing you to choose the attributes for the new group.
Name the group “Sam w/dil” and choose “Unknowns (dilution)” for the Col-
umn Format. This causes a checkmark to appear in the Sample Descriptor box
and puts “Dilution Factor” into the text box automatically. To the right of this
text box, define the units by clicking the arrow next to the drop-down menu
and choose “ug/ml.” The dialog box should look like the one below.

my Group Settings |

Mame—fSam i |

oI Sample Descriptar

units: uginl ]

yColumn Formst

| IInknosaeniz{Dilution |

Cancel | k.

Figure 10.13: Samples with Dilution Added

When you click the button to close the dialog box, the template should
look similar to the one below.

m# Experimentiil: Platetil Ed
Edit_. : : .

Graup: [ Sam widi w sample: a0t =] ‘
Dilution Factor [10 g

1 2 3 4 = g 7

Blank Samples ontrols

Al BL BL SalM | Sal2 Za04 Salt | Cold
Stanclards

Bl sto1 @ St Sall  Sal? Sal4  Sals | CoOl
Cl st | St Sal | Sal2  Za04 Sals | ColM
D} sto3  Si03 Sall | Zal2 Za0d4 Salb | ColZ
E| Stod | stod Za03 | 5a05 =807 CoOZ
F| =tos | stos Zal3 | Ss05  Zalf  ColZ
G| S0 @ St0s Zal3 | Sa05  =a07
H| stoy  stor? Sal3 | Sa0s  Sal?

Print | Cancel (1] 8

Figure 10.14: Samples with Dilution Added

The samples with dilution need to be changed to be part of a series, however,
since we really want to include six different samples with replicates.

Highlight wells A11 through G12 again and click the button.
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Leave the default direction from the top down and leave the default operator
of divided by 1. Enter “10” for the starting dilution. The Series dialog box

should look like this:
R
“tart Ferme First Zample:
g " Top r’SampIe Descriptar
ﬁ £ Bottom Diution Factor | Units: MIEI
870 O Left Starting wvalue:
2283 Right . stepby [ w] [i |
REpIICEItESZ Cancel | QK I

Figure 10.15: Series Dialog Box for Samples with Dilution
Clicking in the Series dialog box causes the template to look like this:

m: Expenmentii1: Plateffl E4

G soef 7] | ) (v
Grou: [Gear |
1 2 3 4 5 g 7 g g 10 11 12
Blank Samples ontrols
Al BL BL Sal | Sal2  Za04 Sals | Col
Stanclards
Bl =01 sl Sall | Zal2 Za0d  Salb | Col
C| sto2 @ sto2 SZal | Zal2  2s04 Za06 | ColM
D} sto3  Si03 Sall | Zal2 Za0d4 Salb | ColZ
E| Stod | stod Za03 | 5a05 =807 CoOZ
F| =tos | stos Zal3 | Ss05  Zalf  ColZ
G| S0 @ St0s Zal3 | Sa05  =a07
H| stoy  stor? Sal3 | Sa0s  Sal?

Print | Cancel (1] 8

Figure 10.16: Samples with Dilution Made into a Series

I) The template is now complete. Click the button to accept the entries and
close the Template Editor. The outlines of the groups you have defined in the
Template Editor will now be shown in the Plate section.

10-18 SoftMax Pro User’s Manual



Chapter 10: Tutorials

— Plate# | = Setupl |E Template I |Z Reductionl |E Drisplay I IEI
Plate#1
1 2 3 4 B 5] 7 g 9 10 11 12
Endpaint
A
Ll 405
B Autamis: Off
Calibrate: On
C
Plate Lazt Resd:
D Mo Data
Pre-Read Used
Mo Data
E
F
G
H

Wigvelength Combination: ILm
Diata Mode: Absarbance

Figure 10.17: The Plate Section Showing Group Boundaries

Step 4: Set the Reduction Parameters

Click the button in the Plate section tool bar to open the Reduc-

tion dialog box.

mi' Beduction |
----- Wavelength Combination Absorbance
-
~Diata Mocde '
=& plate blan
T Use plate biank
v Ahzorbance [ Use pre-read plate Fluorescence
L Transmitance [T Switch normal and pre-read
@ Reduction ﬂ
oo Wiavelenogth Cumbinatian"y
[ Lm1 Vl

Cancel | Ok, I

Figure 10.18: Reduction Dialog Box (Single-Wavelength Endpoint)

The default reduction settings for a single measurement wavelength, “!Lm1,”
are acceptable and no changes are required. For absorbance instruments,
make sure the radio button next to “Absorbance” is chosen and that the

checkboxes next to next to the options for using a plate blank, etc., are not
checked. Click to close the dialog box.
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Step 5: Set the Display Parameters
Click the button to open the Display dialog box.
| p)
Raw | Redud =

Ry OD 3 '
Absorbance —;me I : | =

Ty Faducad
0367 Raw RFLI
0.330 Example
0367
0390
Show
™ with reduced number
Show

[~ with reduced number
™ Raw Data in 1000's

/
Fluorescence Cancel | 0K, I

Figure 10.19: Display Dialog Box

The default display for Endpoint readings is raw OD for absorbance instru-
ments and raw RFU for fluorescence instruments. It is not necessary for the
purposes of this tutorial to show a reduced number, so make sure the check-
boxes next to the options under “Show” are not checked. If you decided later
that you would like to view the reduced data, you can change the display
options after the reading since this does not affect the actual data—only how
it appears on the screen and printout.

Click to close the dialog box.
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Step 6: Save the File

Choose Save from the File menu. Because the file has not been saved before
and is not named, the Save As... dialog box will open.

= save -

[EjTuturial i] E

Date Modified

'

Name: |Untitled | [ Newl§ |
Format: [v SoftMAX PRO Document N
SoftMAX PRO Protocol

Figure 10.20: Save As... Dialog Box —Macintosh

Save thiz document as EE

Save jn: IE Protocols j ﬁl

File name: ITutu:uriaI.ppr Save

5 ave as ype: IF'n:u Protocol Files (<. ppr] j Cancel |

Figure 10.21: Save As... Dialog Box —Windows

On the Macintosh, click the option button next to “Protocol File.” In Win-
dows, click in the box under “Save File as Type:” and choose “Pro Protocol
Files (*.ppr).” Type the name you are giving to the file in the text box (high-
lighted over “Untitled”). In this example, type Tutorial. When you have fin-
ished entering information in this dialog box, click to save a copy of
the protocol file to the hard disk.

The title bar of the window will still show “Untitled,” rather than
“Tutorial” after saving. This does not mean the protocol has not been
saved. When you create a protocol file, SoftMax Pro saves a copy of the
current file under that file name but does not display the name on the
screen. Protocol files are saved as template files (on the Macintosh,
these are known as stationery files). When you open a protocol file, an
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5

“Untitled” window appears, containing all the protocol information
saved previously, so that you can collect data and save the resulting
data file under a different name.

Congratulations! You have just created a SoftMax Pro protocol file. Now
would be the time to read the plate and then save the data file. In this tutorial
example, however, you will not perform an actual plate reading but will use a
simulator program built into SoftMax Pro to generate “data” that you will
manipulate as if it had been obtained from an actual reading. The same data is
also contained in a file provided with the original software from Molecular
Devices called “Endtut.pda.” The data in this file was generated using the
parameters you have just created in this protocol file.

Step 7: Read the Plate

If you were reading an actual microplate at this time, you would prepare the
microplate as it is defined in the Template Editor. (Before an actual reading,
you might find it helpful to print a copy of the template to assist in properly
filling the plate.) You would then place the filled microplate in the drawer of
the MDC Microplate System instrument. Since we are using a simulator, you
don’t need to load anything in the instrument. To enable the simulator, hold
down the Ctrl and Shift keys and then choose Enable Simulator from the
extended menu choices that appear in the Control menu (see the figure
below).

| Contral

Instrurment Setup...

Read CErl+HR
Read Errat Log

Ref

Zpen Drawer

Incubakor, ..

Calibration,. .

Enable Sirmulatar
Clear Errat Log

Figure 10.22: Extended Choices in the Control Menu

Now that the simulator is active, click the button in the SoftMax Pro
status bar at the top of the screen to initiate the simulated reading.

Values will appear in the data display in the Plate section as if they were
being read by the MDC Microplate System instrument (faster than in real
time). (Note that these same values are contained in a file called Endtut.pda in
the Tutorial folder within the SoftMax Pro folder on your hard drive. If you
wish, you can open and use the data in that file instead from this point for-
ward.)

The plate section of either file should look similar to the figure below.
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e Plated |a Setupl |E Templatel |2 Reductionl |E Disp'lagl @
Plate#1
1 2 4 5 6 7 8 9 m_ 1N 12
&l 0100 (0111 0413510149 10165 0182 | 0201 0246 0202 Endjairit
Blo122 0135 0465 01682 0200 0223 0246 0200 0332 Lmi 405
clod49 0165 0201|0223 0246 10272 0300 0067 0406 A —
0| o182 io2m 0246 | 0272 0300 0332 0367 0448 0495 Calibrate: On
E| 0223 0246 0332 D367 0406 0448 0547 0E0S
Plate Last Read:
Flo272 0300 0406 0448 0495 0547 0669 0739 1211 PM 2740
G 0332 0367 0495 0547 0E05 0817 0903 Pre-Read Used
Mo Data
H| 0406 0448 0605 D669 0,739

Wavelength Combination: ILmi
Diata Maode: Absorbance

Figure 10.23: Plate Section with Simulated Data (Absorbance instrument example)

The display for each well that is defined by a group boundary shows a raw
value. The reduction formula is shown at the bottom of the display: “Wave-
length Combination: [Lm1”.

A) Click the [Display | button in the Plate section tool bar. The Display dialog
box will open.
m¥ Display
| s
Raw Feduced my' Display I %]
Raw OD | ¥
Absorbance —Jp I
T Raw T
¢ [ oger Rawr RFU
= [fwample
0.367
0.330
Show
™ with reduced number

Fluorescence

Show
[~ with reduced number
[T Rew Datain 1000's

o]

Cancel |

Figure 10.24: Display Dialog Box

The current display selection is shown as a depressed button (raw values
without a reduced number).
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Click the button. The following options will appear:

mi Display E2
| =
Bawr Faduced

Feduction: ILm1
BTl oy AIEDE

v Mumber
Threshald
Fanhged

Cancel | 0K I

Figure 10.25: Display Options for Reduced Displays (Absorbance shown)

Choose “Grayscale” from the drop-down menu that appears when you click the Dis-
play options menu. The dialog box will update to show the low and high limits for
grayscale display values (which are automatically set to the minimum and maximum
data values).

m# Display E2

o[

Bawr FEedured

Feduction: ILm1
Example . Options

@ B High: |0.9015 | <@—+— Low and High

Low: |0.101 Limit Settings

Show
™ wiith reduced number

Cancel | 0K I

Figure 10.26: Display Dialog Box Updated with Low and High Limit Settings
(Absorbance shown)
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Click [ OK]. The dialog box will close, and the data display in the Plate section
will update to show the data represented by shades of gray as shown in Fig-
ure 10.27.

v Platei | [=) Setupl |E Ternplate I | = Reductionl |E Crizplay I @
Plate#1
1 2 3 4 12

all_ 1] | Endpairt

il Il | | Lt 405

e | ” | | Avtamix Off

ol JL_1 | Calibrate: On

gll_J[_| -
Plate Last Read:

FIL_JL_] 1211 PW 264000

e Pre-Read Used

Mo Data
R ]

Wigvelength Combination: ILmd
Drata Mode: Ahsaorbance

[]= 04 []=02 []=04 []=0s
-0t [0 [l=02 |- oo

Figure 10.27: Plate Display with Data Displayed as Gray Scale (Absorbance shown)

Step 8: Data Analysis—Group Sections

Group sections are created automatically by SoftMax Pro when you define
groups in the Template Editor. In this tutorial, some groups were already cre-
ated when you started the new file and a new one was added when you cre-
ated the new group, Sam w/dil. The content of Group sections changes
depending on the wells that are assigned to these groups in the Template Edi-
tor. Before a plate is read, these sections show no data for the wells. After a
reading, Group sections contain information about the values for the wells
contained within the groups.

Scroll down until the Standards Group is visible. It should look similar to this:

= Ijjj Standards EI IEI

Standards {pg/ml)

Figure 10.28: The Group Section for Standards (Absorbance shown)
The columns in this group are set up as follows, from left to right:
e Sample: the seven sample names assigned for the Standards group

¢ Concentration: the concentrations assigned to each sample in the template
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A)

B)

¢ BackCalcConc: Returns the curve fit associated with the plot of Standards
from the Standard Curve against the Values column.

® Values: raw OD values obtained for each sample

* MeanValue: the mean of data from the Value column for each sample
e StdDev: standard deviation for each sample value

® CV%: coefficient variation percent for each sample value

In the following part of this tutorial, you will view formulas associated with
columns and summaries, resize individual columns, autosize all the columns,
add a column, and hide replicates.

Viewing Formulas. To view the formulas associated with all columns in the
Standards Group section, hold down the CTRL+Shift keys while this group is
active. A second row will appear beneath the column titles, showing the for-
mulas for each column. Depending on the size of the column, all or only part
of the formula may be shown.

Standards {pg/mil)

Figure 10.29: A Portion of the Standard Group Section with Formulas Shown

(by Pressing the CTRL+Shift Keys)

If column formulas are long, as in this tutorial example, they may not be seen
in their entirety in the default column size. To see the complete formula for a
particular column, click once on a column to highlight it. The formula for that

column will be shown in the tool bar.

= Ijjj Standards @I@ BackConcCalc: InterpRiStdi@@craph#l values)

Standards (pg/ml

Sto1 0 Bl : O.lEw | 00U 7.1
B -
S L. 1LE) 1 L b’ EREHN] -1

Figure 10.30: Standards Group Section with Formula Shown for Highlighted
Column (BackCalcConc)
Click the button to modify or change a formula.

Resize and then Autosize a Column. Position the pointer on the line dividing
the columns named “Concentration” and “BackCalcConc.” The pointer will
change to a double-headed arrow. Click and drag the line dividing these col-
umns to the right. Figure 10.31 shows these actions and the resulting wider
Concentration column.
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Double-
¥ < [0 stencaras [ [E4 Cancertration: IConcertr stion
- ﬂjj Stancards @ ConcentratigeICon) Headed
Standards (g}
gudards (pgiml AI'.I'OW :
Pointer o
Dividing-1T" i
Line
Dragging
Right

s mj Standarcs @ Concentration: IConcentration

Standards {pg/ml)

— Resulting
Column is
Wider

Figure 10.31: Sizing the Standard Value Column Wider

To shrink this column to the minimum size needed to display the complete

title, click once in the Concentration column to highlight it. Then choose
Autosize from the Group menu. The column will be reduced in width as

shown in Figure 10.32.

INOJWNH Several columns can be Autosized at one time by highlighting

(dragging across) multiple columns in the Group and then choosing

Autosize.
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)

== njj Standards E’ \E’

Standards (pg/ml)

;;:- :: : :: e v :;:;.'_: 29 Before

= Djj Standards EI IEI

Standards (pginl)

After

Figure 10.32: Columns Before and After Autosize

Add a Column. The columns that are created by default with various Group
sections may not always meet all the needs of a particular experiment. You
can add a column to any Group section and define the purpose of this column
in your data analysis. By default, new columns are added to the right of any
selected (highlighted) column or, if no columns are selected, after the last col-
umn in the Group.

To add a new column to the right side of the Standards Group, make sure this
section is active. Then deselect any highlighted columns by clicking outside
the column area. Click the Create Column button (@I) or choose Create
Column from the Group menu. A dialog box will open, asking you to enter
information for the new column.

@ Calculation |
hlamea: ol
Farmula:

Decimal Places:
Bonent Cancel | (1] 4 I

Figure 10.33: Calculation Dialog Box
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In this tutorial example, the new column will show the maximum value
obtained for each sample. Type over the default column name, entering
MaxValue in the box next to “Name.” Now enter Max(Values) in the box next
to “Formula” and click [ OK]. (Be sure to enter the formula exactly as shown.)
The dialog box will close and a new column will be shown at the right of the
previous columns, showing the maximum value obtained for each sample.

Figure 10.34: New MaxValue Column Appended to Group Section

D) View an “If” Statement in a Column Formula. The Samples section contains
a column called “Outliers.” This column is made up of an “If” statement that
calls upon data from another Group section to report when data points lie
outside the range of the minimum and maximum Standard values.

An “If” statement in a formula defines a condition that, if found to be true,
causes a certain result and, if not true, causes a different result. The basic
structure of an If statement is:

If (condition,result],result?)

Let’s take a closer look at the individual elements that make up the Outliers
formula:

If(Values>=MinStd@Standards and Values<=MaxStd@Standards,””,” Outlier”)

This statement says that, if the data shown in the Values column is greater
than or equal to the calculation of “MinStd” found in the Standards group
section and less than or equal to the calculation of “MaxStd” found in the
Standards Group section, then show nothing (signified by two quotation
marks with nothing between them); otherwise show the word “Outlier.”

Looking at the Standards section, you will not immediately see the MinStd or
MaxStd calculations used by this If statement. They are there, but their names
are hidden. Look at the bottom of the Standards section and you will see two
summaries as shown in the following figure.
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= Djj Standards @l El El

Standards {pg/inl)

Figure 10.35: Summaries in the Standards Section

Double-click the first summary, “Smallest standard value:”. A Calculation
dialog box will appear:

m Calculation

hlame: |MinStd ||7 Hide Mame

Description: |Smalles’[ standard value: |

Farmula: Min[MeanValuej

Decimal Places:
Sezept | Cancel | Ok I

Figure 10.36: Calculation Dialog Box from Summary in Standards Section

This dialog box contains a checkbox for “Hide Name” which is currently
enabled. Unchecking the box will allow you to view the name of the sum-
mary to the left of its text in the Standards section.

The formulas for MinStd and MaxStd are:
Min(MeanValue) Max(MeanValue)

The MeanValue column is derived from the average of the well values found
in the Values column (the Standard replicates). The minimum and maximum
values from the MeanValue column in the Standards Group are used to create
the summaries which is what the Outliers column formula uses to name its
“Outliers.” Such a formula might be useful in finding points that might be
better masked (not used in the calculations), for example.

Basic information regarding formulas and the information they can contain
can be found in Chapters 7 or 8 (choose the chapter that is appropriate for the
instrument you are using). For a complete discussion of writing formulas in
SoftMax Pro, as well as detailed examples of formulas and customized proto-
cols, refer to the Formula Reference Guide.
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E) Hide Replicates. While the Standards section is active, choose Hide Repli-
cates from the Group menu. The display before and after hiding replicates is
shown in Figure 10.37.

Standards
Section
Showing
Replicates
(Default)

After
Hiding
Replicates

< [ stancerss [ (34 (2]
Standards {pg/iml)
Barnple| Concentratiol BackCale C|Welli Values| MeanValus Std. Dev| CV%
Stall 1.400 1.362(B1 | 0.738 0.739| 0002 0.3
. 1.368 (B2 |0.741
Stal? 1.000 100921 | 0548 0.5500 0.003] 0.5
1.017 |22 | 0.552
=tal3 0.750 0.801|D1 | 0.436 0.434| 0003 0.7
0.784 D3 | 0.432
Stal4 0.500 0.504 | E1 | 0.276 0.27a| 0001 0.3
0.506|E2 | 0.277
Stals 0.200 0.192|F1 |0.108 0,109 0001 1.3
0.195/F2 |0.110
Stalf 0.100 0.087|G1 | 0.052 0.054| 0004 a5
0.097|G2 | 0.057
Stal7? 0.000 0.017/H1 |-0.005  -0.004| 0.001) 17.7
0.015/H2 |-0.004
Srmallest standard walue: -0.004
Largest standard walue: 0.739
= mj Standards EI EI
Standards (jg/ml)
Sarnple| Concentrat bdeanWVatue Std Dew| CWV% MMaxValue
Stall 1.400 0.739| 0.002 0.3 0.741
Stal2 1.000 0.550| 0.003] 0.5 0.552
Stal3 0.750 0.434| 0.003] 0.7 0.436
Stald 0.500 0.276| 0.001) 0.3 0.277
Stals 0.200 0.109| o0.001) 1.3 0.110
Stald 0.100 0.054| 0.004) &5 0.057
stal? 0.000 0.004| 0.001) 17.7 0.004
Stoallest standard vatue: -0.004
Largest standard value: 0.739

Figure 10.37: Standard Section Before and After Hide Replicates

More information about modifying group sections can be found in Chapters 7
or 8 (choose the chapter that is appropriate for the instrument you are using).

Step 9: Data Analysis—Standard Curve

The Default Protocol used to create this tutorial example file contains the pre-
defined groups Standards, Samples, and Controls; during the course of this
tutorial, you also created a new group called Sam w/dil (with dilution). In
addition, it contains a Graph section which has been created to display a stan-
dard curve.

Scroll down within the SoftMax Pro window until you see the section tool bar
for “Graph #1.” This section is closed; click the indicator on the left side of the
tool bar to open it. This graph contains a single plot as shown in Figure 10.38.
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< [ oraphrd =
Graph#1
0.42
032
s
= o
7
i}
=
[+]
022
[+]
[+]
o122 +4—r—m—>r-—r-—"r-—r—r——r—ir-r-——rTr—r—rj 1T T
o 0z 0.4 0g 0.3 1 1.2 1.4

Concentration

O Std (Standards: Concentration vs Mean'Yalug)

Figure 10.38: Standard Curve Graph Section —No Fit Applied

This graph is set to show concentration on the X-axis and mean value on the
Y-axis. If you are continuing with simulated data, no fit will have been applied;
the Endtut.pdf file has a linear fit applied. With simulated data, apply a linear
fit by clicking in the menu next to “Fit:” and choosing Linear. Releasing the
mouse button causes SoftMax Pro to redraw the graph based on its evaluation
of the fit of the data to the new curve choice. The figures below show a linear fit

followed by a 4-parameter fit.

< [Z] Grapha1 Fit: [ Linzar | =] 2]

Graph#1

0.4

/

Meanialue

P

o
/ < [#] Grapha Fit: [ 4-Parameter_w] (=] =
o Standard Curve
0 02 04 08 08 04 T v
Concertration
y=A+Bx &
© Std (Standards: Concentration vs Meanvalue) 0133 (
03
z
3 4
-
5
H]
=
02,
o
04
041 1 10
Cancertration
¥ = (A - DT + (0iC)8 ) ) + D & = c =) R
© St (Standards: Concentration v Meanalie) 0132 0893 1187 23269 0988

Figure 10.39: Standard Curve Graph Section with Linear and 4-Parameter Fits
Applied
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You can also display the data in a bar-graph or another format by clicking the
graph options button which opens a dialog box like that shown in the fol-
lowing figure.

m¥ Graph Options |
fitle: Height: %
—Type: —Fonts:
i ¥  Scatter Thie: Sample Text
= Cluster bar
Sample Text
il ¢ stack bar Legend: P
Connect paints
L ¢ Fprs Sample Text
v Plot symbals

Plots: [Edt.. | [nMew..|[Delete]

= M Concentration@@Standards
Y, Meanvalue@Standards
W-Errors: Mo Errar

Ll %-Errors:

o Errar

Cancel |

Figure 10.40: Graph Options Dialog Box

This dialog box allows you to choose rename the graph, choose the type of
graph that will be shown, and to format the text used in the graph. You can add
or remove plots (click the [ New ] or[Delete | buttons) and you can also edit
existing plots. Chapters 7 or 8 (choose the chapter that is appropriate for the
instrument you are using) provide more information regarding the graphing
options that are available.
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Step 10: Print a Report

SoftMax Pro allows you to print several types of information. In addition to
printing a copy of the template, you can print the active section, the sections
that have been designated to be included in the report, or all sections.

The default setting in SoftMax Pro is for all sections to be included in the
report. You can exclude sections from printing as described in Chapter 9, “File
Management and Printing.” Otherwise, choosing Print... from the File menu
and choosing “Print report” will print all of the sections that are designated to
be included in the report, regardless of whether or not they are open.

A standard Print dialog box will appear (the appearance of this box depends
upon the type of computer and printer you are using). Select the appropriate
settings for your printer and then click or[ OK].

531 ml
Pages: @ All ) From: To:

Printer: “General”

Copies: EI

~Paper Source

@ All O Firstfrom: |_AutoSelect  w
Help I

Header Text: | |

IZExperimentTitke b4 Date and Time

B4 File Name
2 Print All

[ Page Numbers
@ Print Report

Figure 10.41: Print Dialog Box for Macintosh

Print 2] ]
— Printer
Mame: Epzon Stylus SO0 ESC/P 2 Properties |
Statuz: Fieady
Type: Epszon Stylus 800 ESC/P 2
Wwherer  LPT1:
Comment: ™ Print ta file
— Print range: Copie:

€ Al 9999 pages

' Pages  from: I‘I to: |1 2

Murnber of copies: |1 3:

Iﬁl ™ Caollate

— Optian:
V' Experiment Title
¥ File Mame

£ Print Al

¥ Diate and Time
V' Page Numbers

& Print Repart

Header Text: I

ok | Cancel |

Figure 10.42: Print Dialog Box for Windows

You have completed this tutorial!—but SoftMax Pro has many other features that
you will find useful. The next chapter describes in detail items only briefly
discussed up to this point and will provide information regarding customiz-
ing and using the rest of the features of SoftMax Pro.
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Tutorial 2: EC 50 Assay Tutorial (FLEX mode only)

This tutorial section will lead you through the steps required to create and
run an EC50 assay utilizing a graph of concentration vs. RFU. This tutorial is
designed to be used with a FlexStation instrument to learn more about using
FLEX mode.

Hard and Soft Parameters

The only settings that must be defined before reading a microplate are the
instrument settings (found in the Instrument Setup dialog box). These set-
tings tell the instrument what conditions should be in place in order to collect
data. They include the read mode (Endpoint, Kinetic, Spectrum, Well Scan, or
FLEX), the number of wavelengths, specific wavelength settings, and so on.
These settings, called “hard” parameters, define the conditions under which
the data is obtained. Once a microplate has been read, the instrument settings
cannot be changed without deleting the data.

“Soft” parameters include the template definition and data reduction settings.
These parameters can be defined prior to reading a microplate, but they are
applied only after the plate is read and can be changed at any time.

In this tutorial, you will build a complete protocol (based on the settings
found in the Default Protocol file?) which will include both hard and soft
parameters. You will save the completed protocol file prior to collecting data
(this protocol file could then be used to generate future data files).

You should ensure that the instrument that is connected to the com-
puter is chosen in the Preferences before proceeding: in the Edit
menu, choose Preferences. In the dialog box that appears, choose
your instrument (if it is not already chosen) and then close the dialog
box.

A synopsis of the steps you will take during this tutorial is given below.

—_

Create a new file

Instrument setup

Template setup

Set reduction parameters

Set display parameters

Save the protocol

Read the plate (you won't actually do this—instead, open a saved file)
Analyze data—graph of concentration vs. RFU

Print the report

COXNTE PN

—_

2 When you install SoftMax Pro, you are asked to choose between absorbance,
fluorescence, or FlexStation installation. The choice made at that time will deter-
mine the type of default protocol file that is installed. Tutorial 1, found at the start
of this chapter, pertains to users of either absorbance or fluorescence instruments;
this tutorial (Tutorial 2) deals with the FlexStation instrument only and FLEX
mode in particular.

SoftMax Pro User’s Manual
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Description of the Assay Example

Following are the details about the EC50 assay settings we will use to create a

Samples in units/ml:

Curve Fit:

Instrument Settings:

protocol file using SoftMax Pro.

0,0.01,0.05,0.5,1, 5, 10, and 100
(each standard run in duplicate)

4-Parameter

Read Mode: FLEX
Wavelengths: One—Excitation: 485 nm; Emission: 525 nm
Auto Cutoff: Enabled at 515
Sensitivity: 3 readings; PMT set to High
Timing: Time: 200 seconds; Interval: 2 seconds
Total number of readings: 101
Minimum interval: 1.28 seconds
Automix: Off
AutoCalibrate: Once
Assay Plate Type: 96 Well Standard clrbtm
Wells to Read: A1-H10
Compound Source: Beckman 96 2.3 mL
Compound Transfer: None (initial volume 0 uL)
Triturate: Not Used
Pipette Tips Layout: Full Rack

Compound & Tip Columns:None
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Define the Protocol

The following steps will guide you through the process of creating a protocol
file for an EC50 assay using FLEX mode. Reading an actual plate will not be
required—you will run a simulator program to “create data” and also open a
saved data file to compare your file setup and results.

Step 1: Start SoftMax Pro (Create a New File)

Double-click the SoftMax Pro icon to start the program. If SoftMax Pro is
already running, choose New... from the File menu. You should see a new file
labeled “Untitled.” The figure below shows an example of the Default Proto-

col file.
- L_.E Experimenti o
- & notes# 2] [-Fe =]
Default ProtocolTutorial 2

If o are new to SOFTmax PRO, follow this tutorial (Tuterial 2) as outlined in Chapter 10 of the SOFTmax PRO
Ulzer s Manual Youcan also read Chapter 6, "Feading IWicroplates Using the FLEX station Instroment,” and
Chapier 8, "Displaying and &nalyzing Data Using Fluorescence Instroments,"” and refer to the Formula Rafarence
Guide to utilize the full potential of SOF T PRO.

Directions on how to roport &nalystff equest{Criterion) and FLIPE. files for analysis in SOFTmax PRO car be found
it Chapter @ of the [lser s Manual
Protocols for drug discorveryy analysis can be lannched from the &ssays mer i the Dimg Discosvery folder.

If ¥ou Are Familiar with SOFTImax PRO, Customize This Default Protocel:

1. Delete any sections wou do not want.

2, Click the [Template] button and assign any default or new groups as necessary (wou can also select replicates there).
3. Select the desired Reduction and Display (Raw ws. Beduced) parameters.

4, Sawve this defanlt protocol with the narme Default Protocol in the sarme folder as the SOFTinax PRO application
(7o will be asked if wou wish to replace the exsting defanlt protocol -- choose Yes). This modified protocal will novr
lannch each time wou open SOFTmax PRO. & copy of the original defanlt protocol can be found in the Tutorial folder
if nieeded.

Tuiorial 2 ase refer to Chapier 10 in the SOFTmax PRO User Manual):
Deterraning the EC 50 using the Iolecular Desices no wash Caleinra & ssay Kit(eg. FLEX station or FLIPR).
(&n associated data file naroed Tutoriald pda can be found in the Tutorial folder of SCFTmex PREA

D Product Nureher: R-2033
Froduct Marne: FLIPR. Caleinn &Aszay Eit

Initial wolire: 100pl of Cells

Spiked with 100p of Agonist

Concentrations that need to be assigned in the Termplate (increasing concentration frorn left to rght):

Coluranl, Jubd; Column2, 0.01ul; Columnd, 0.05uk; Caolumnd, 0.050; Columng, 0.8ub; Columng,
1.0uhd;

Column7, 5.0ul; Columng, 10ub; Columng, 10ub; Calumn10, 1000

The calculated ECA0 from the Data section:

EC50%=
[> Plate#1 | =t Setup | |E Template | | ¥ Reduction | ||:| Di=play | | IEI
b [ pat= | 4] [=Aw a

b A orapr#t  [i0] Pt =
Figure 10.43: Default Protocol with Notes Section Open
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The experiment should have a Notes section (“Notes #1”), followed by a Plate
section (“Plate#1”), one group section (“Data”), and a Graph section
(“Graph#1”) that will be used in this tutorial. For this tutorial, you will recre-
ate the settings in this file. To start with a “clean slate,” you must first delete
some of the existing sections. Scroll down so that you can see the rest of the
sections in the experiment. Hold down the Shift key and click on the
“Platett1,” “Controls,” and “Data” sections. From the Edit menu, choose
Delete Selection. A message box will appear, asking you to confirm that you
wish to delete these sections. Choose “Delete” and the sections will be
removed from the experiment.

Now you must create a new Plate section. Choose New Plate from the Experi-
ment menu. A new section, named “Plate#1,” will be created.

Step 2: Define the Instrument Settings

Scroll down and click the Plate#1 section to make it active (its tool bar will
become gray). Then click the button in the tool bar to open the
Instrument Settings dialog box. “Endpoint” is selected by default. This tuto-
rial uses FLEX mode so you must click the FLEX icon button to select that
mode.

Clicking the setting name (bold heading) on the left side of the Instrument
Settings dialog box shows the choices available for that setting in the right
pane, allowing you to make changes. The table below shows the settings that
should be chosen for this tutorial example for the FlexStation. Following the
table are instructions regarding how to choose those specific settings.
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Table 10.2: Instrument Settings for FLEX Mode

x
o] (& e | [
Endpoint Kinetic Spectrum Well Scan FLE®
Options:
Wavelengths ! | h
Ex Em Auto Cutoff On
485 525 515 “Mumber of Wavelenogths
Sensitivity
Readings: 3 Excitation:  Emission ¥ auto Cutoft
PMT: High Lmt: 45| fzs_|x] [515 =] .
Timing

Time: 200 secs

Interval: 2 secs

Reads: 101

Minimum Interval: 1.28 secs

Automix

Before: Off
Between: Off

AutoCalibrate
Once
Aszay Plate Type
96 Well Standard clrbtm
Wells To Read
Read area A1 - H10

Compound Source

Beckman 95 2.3mL L‘ Cancel I

Wavelengths: 1 —Excitation: 485
Emission: 525
Auto Cutoff enabled (515)

Sensitivity: Readings: 3
PMT: High (default)

Automix: Automix Before: Off (default); Between: Off (default)
AutoCalibrate: Once (default)
Assay Plate Type: 96 Well Standard clrbtm (default)
Wells to Read: A1-H10

Compound Source: Beckman 96 2.3 mL (default)
Compound Transfer: None

Triturate: Not Used (default)
Pipette Tips Layout: Full rack (default)

Compound and Tip Columns:None
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Wavelengths

Click the word “Wavelengths” on the left side of the Instrument Settings dia-
log box to make it the active tab. A black bar will appear over the word and
the right side of this dialog box will then show the specific settings for the
wavelengths selection. If the settings are not correct as shown, click the arrow
next to the number of wavelengths and choose “1” from the drop-down list;
then click the arrow next to the wavelength shown and choose the appropri-
ate value(s) for the FlexStation (see Table 10.2 on page 10-39). The figure
below shows how the Instrument Settings dialog box should appear at this

point.
mi' Instrument Settings ! |
O & 1S (@] [ve
Endpuoint Kinetic Spectrum ‘w'ell Scan FLE®
Options:
Wavelengths ! | Tk
Ex Em Auto Cutoff On
485 525 515 ;--NumberofWave\engths
Sensitivity
Readings: 3 Excitation:  Etnission: W it Cutoft :
PRT: High Lnt: fies_|>] 2z ][] [515 =]
Timing

Time: 200 zecs

Interval: 2 secs

Reads: 101

Minimum Interval: 1.28 secs

Automix

Before: Off
Between: Off

AutoCalibrate

Once
Assay Plate Type

96 vWiell Standard clrbtm
Wells To Read

Read area A1 - H10
Compound Source

Beckman 95 2.3mL L‘ Cancel |

Figure 10.44: Instrument Settings Dialog Box Showing Wavelengths Settings.
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Sensitivity

Now check the settings for Sensitivity by clicking that heading on the left side
of the dialog box: you need to change the default shown on the right side for
the number of readings from the default of 6 to our setting of 3. The default
setting of High for PMT Sensitivity is fine and does not need to be changed.

x|
o] (@] o] (@ [
Endpuoint Kinetic Spectrum ‘w'ell Scan FLE®
Options:
Wavelengths ﬂ | Sensitivity
Ex Em Auto Cutoff On
485 525 515 —— ;
Fast Mormal  Precize :
Readings: 3 [ T
PMT: High :
Timing il PMT Sensitivity
Time: 200 secs
Interval: 2 secs
Reads: 101
Minimum Interval: 1.28 secs
Automix
Before: Off

Figure 10.45: Instrument Settings Dialog Box Showing Sensitivity Settings.

Timing

Check the settings for Timing by clicking the heading on the left side of the
dialog box. Enter the following data into the text boxes on the right pane:

o Run Time (secs): 200
¢ Interval (secs): 2

The last two items will change to show the “Number of Reads:” as 101 and
the “Minimum Interval:” as 1.28 secs. When you are finished, the dialog box
should look like the one shown in Figure 10.47.

SoftMax Pro User’s Manual
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®: Instrument Settings |

O] & |

S |

@[ [ve

Endpoint Kinetic

Spectrum

“well Scan FLEX

Options:

Wavelengths ﬂ
Ex Em Auto Cutoff On
485 525 515
Sensitivity
Readings: 3
PMT: High

Time: 200 zecs

Interval: 2 secs

Reads: 101

Minimum Interval: 1.28 secs

Automix

Before: Off
Between: Off

AutoCalibrate
Once
Aszzay Plate Type
96 Wil Standard clrbtm
Wells To Read
Read area A1 - H10
Compound Source
Beckman 96 2.3mL x|

| Timing

Run Time (zecs)
Interval (zecs):

Mumber of Reads: 101

Minimum Interval:  1.258 secs

Cancel |

Figure 10.46: Instrument Settings Dialog Box Showing Timing

Automix

Check the settings for Automix by clicking the heading on the left side of the
dialog box: on the right, Automix “Before” should be set to “Off”; “Between
Reads” should also be “Off.” If not, click the appropriate checkbox to turn the
setting on or off. When you are finished, the dialog box should look like the
one shown in Figure 10.47.

®: Instrument Settings |

O & e (@ [¥e

Endpoint Kinetic Spectrum Well Scan FLE®

Options:
Wavelengths

Ex Em Auto Cutoff On
485 525 515

Sensitivity
Readings: 3
PMT: High

Timing

=l

¢ Altami
" Before First Read |5 :
[T Between Resds

Time: 200 secs

Interval: 2 secs

Reads: 101

Minimum Interval: 1.28 secs

Before: Off
Between: Off

AutoCalibrate
Once
Assay Plate Type
96 vWiell Standard clrbtm
Wells To Read
Read area A1 - H10
Compound Source
Beckman 96 2.3mL |

Cancel |

Figure 10.47: Instrument Settings Dialog Box Showing Automix
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AutoCalibrate

Check the setting for AutoCalibrate: the default (“Once”) is fine and does not
need to be changed.

Assay Plate Type

The default setting for Assay Plate Type (“96 Well Standard clrbtm”) is fine
and does not need to be changed.

Wells To Read

In this Tutorial, we will not be reading all the wells in the plate. Click on the
“Wells To Read” heading on the left pane to show the grid of wells on the
right. Click in well A1 and drag the mouse cursor diagonally to well H10. Col-
umns 1 through 10 should now be highlighted (shown in blue), indicating
that these wells will be read by the FlexStation. When you are finished high-
lighting wells, the dialog box should appear as shown below.

mi' Instrument Settings B |

o |al e & [

Endpoint Kinetic Spectrum well Scan

Options:

Wavelengths ﬂ | Wells To Read
Ex Em Auto Cutoff On

485 525 515
Sensitivity

Readings: 3

PMT: High

Timing

(]

4

e

{
.'\_H_/

Time: 200 secs

Interval: 2 secs

Reads: 101

Minimum Interval: 1.28 secs

Automix

Before: Off
Between: Off

AutoCalibrate
Once

OOC

e

{
SR

Assay Plate Type
96 Wiell Standard clritm

Wells To Read

Read area &1 - H10

{

C

Compound Source

Beckman 96 2.3mL LI Cancel |

Figure 10.48: Instrument Settings Dialog Box Showing Wells To Read

Compound Source

This setting is used to describe the type of source plate that is used for com-
pound transfers. For this tutorial, choose “Beckman 96-Well 2.3 mL.” When
you are finished, the dialog box should appear as shown below.
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@ Instrument Settings B |
o & el & [ve
Endpoint Kinetic Spectrum “ell Scan FLEX
Options:
485 525 515 L‘ | Compound Source
Sensitivity
Readings: 3 Select a compound plate type:
ATEAE 12 Column Plates -
Timing _I
Time: 200 secs Costar 96 opacue 3mL
Interval: 2 secs Costar 96 Uktm clear 3mL
Reacts: 101 Costar 96 Whtm 3mL
Minimum Interval: 1.28 secs Greiner 96 Vhtm SmL
Automix Mume 96 Yhitm clear SmL
Before: Off Palyfitronics 96 2mL
Between: Off 4 Twin Troughs
AutoCalibrate Beckman 20mL Trough
Bhice 24 Column Plates
Greiner hikiclrbtm
Assay Plate Type Creiner Clear ]
96 el Standard clrbtm
Wells To Read
Read area A1 - H10
Compound Source
Beckman 96 2 3mL
Compound Transfer

Figure 10.49: Instrument Settings Dialog Box Showing Compound Source
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Compound Transfer

The Compound Transfer settings are used to describe the fluid transfers that
will occur during the assay. The settings in this portion of the dialog box work
in conjunction with those in the Compound Source and Compound & Tip
Columns settings.

This tutorial does not make use of compound transfers. Leave this set to
“None.”

Triturate

Trituration is a “mixing” step that can be set individually for fluids in the
compound source plate and the assay plate. Trituration is achieved by aspi-
rating and dispensing fluid out of and back into the same well of a plate. You
can set the volume of fluid to be aspirated, the number of times to perform
this cycle, and also the height of the pipette tip above the bottom of the well of
the assay plate.

It is not necessary to perform trituration during the Tutorial assay, however,
so ensure that neither box (for Compound Source or Assay Plate) is checked
and proceed to the next item.

Pipette Tips Layout

AT Molecular Devices recommends that you use a full rack of
tips each time you perform a transfer of fluid in FLEX mode since this
prevents potentially serious errors from occurring when partial tip
racks are used. For example, if you should mistakenly enable a pipet-
ting function from a tip that is not present, or if you enable more or
fewer tips than are actually available, the instrument can malfunc-
tion, potentially causing serious damage. While it is possible to use a
partial rack of tips and to choose which tips are available in the
Pipette Tips Layout setting, do so with caution, ensuring that the lay-
out described in the software matches the actual tips inserted in the
tip drawer.

This setting allows you to set the location of the pipette tips that will be used
for the assay. For this tutorial, a full set of tips will be used (the default), so no
change in settings is required.

SoftMax Pro User’s Manual

10-45



Chapter 10: Tutorials @

m Instrument Settings |

O &I e (@] [¥e

Endpoint Kinetic Spectrum el Scan FLE®

Options:

Befare: Off ;I | Pipette Tips Layout
Between: Off

AutoCalibrate
Once

Assay Plate Type

96 Wiell Standard clrbtm
Wells To Read

Read area A1 - H10
Compound Source

Beckman 96 2 3mL
Compound Transfer

T4: 100,1,30@17
Triturate

T1: Mot uzed
Tipy Ares: A1 -H12
Compound & Tip Columns

T M, 202025303,
4:4i4,5:515; 6:5/6;

FTITE808;9:909;
10:10M0) -

Cancel |

Figure 10.50: Instrument Settings Dialog Box Pipette Tips Layout (Full Rack
Chosen)

Compound & Tip Columns

These settings allow you to define the tips that will be used for the transfer of
compounds that are also chosen here. However, this tutorial is not making
any compound transfers so this setting is not used.

Final Check of Instrument Settings

Instrument settings are now complete. Verify that your settings agree with
those shown below:
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®:' Instrument Settings ﬂ

o lal e | ®

Endpaint Einetic Spectrum w'ell Scan

Options:

Wavelengths ! |Wauelengths
Ex Em Auto Cutatff On

435 525 515 humber of Wavelengths [ 1w frrmmss,
Sensitivity
Readings: 3 Excitation:  Emission: ¥ auto cutott

PMT: High Lmt: [sas|w] [525_][>] [515_ w]

Timing

Tirme: 200 secs

Interval: 2 zecs

Reads: 101

Minimutm Interyal: 1.28 secs

Automix

Before: Off
Between: Off

AutoCalibrate

once
As=zay Plate Type

96 Vel Standard clribtm
Wells To Read

Read area &1 - H10
Compound Source

Beckman 96 2.3mL Cancel | (] 4 I

Compound Transfer

Mione
Triturate
nia
Pipette Tips Layout
Tip Area: &1 -H12
Compound & Tip Columns j

Mone

Figure 10.51: Instrument Settings Completed

Click to accept the settings and close the dialog box.
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Step 3: Define the Template

A) Click the button in the Plate section tool bar. This will open the
Template Editor, showing all wells empty. Drag the mouse (or shift-click) to
select the first column of wells, A1 through H1. The Group pull-down menu
on the Template Editor shows “Blank” as a default and the only other choice
is “New... .” Choose “New...” to create a new group. In the dialog box that
appears, enter “Data” in the highlighted text box to name the new group.
Then click the drop-down menu in the “Column Format” section and choose
“Unknowns(dilution)” from the list. Doing this will cause a checkmark to
appear in the box next to Sample Descriptor and automatically enter the word

“Dilution Factor” in the text box below that. The dialog box should appear as
shown in Figure 10.52.

@ Group Settings ' x|

17 Sample Descriptor
. [Diution Factor | Unts:| [>]

{Calumn Format

| Original: Unknowns Vl

Cahcel | 0k I

Figure 10.52: Group Settings Dialog Box for “Data” Group

Click to close the dialog box. The template should now look like the
illustration below.

By Experiment#1: Plate#1 x|
Edlit... ; - -
Gk {0 T L2
Clear | |Dilution Factor [0
g 3 10

2 3 4 5 B 7

11 12

Print | Cancel (] 4

Figure 10.53: Template with First Samples Entered
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B)

©)

The selected wells should now show the default first sample name for the
Data group, “Data01.” The area in the top center of the Template Editor will
become active, showing the default values for Sample name and Dilution Fac-
tor.

In this tutorial, the dilution factor for the first column of samples in the Data
group should be set to 0.0 ug/mL (the default value of 0 is correct). Click the
key or press the Return key on the keyboard to ensure that this con-
centration is assigned to the selected wells in the template. You can check the
concentrations you have assigned to the template by pressing and holding the
CTRL+Shift keys (on either Macintosh or Windows). This causes the display
to show only group names and values assigned to specific wells.

Now select wells A2 through H2. “Data” is still showing as the default group
name, but a new sample descriptor is created automatically (Data02), so all
you need to do is assign a dilution factor of 0.01 ug/mL to these wells. After
entering the value, click the box (or press the Return key) to assign
this value to the selected wells. The dialog box should now look like the illus-
tration below.

mi Experiment#1: Plate#1 x|
Edit.. ; - -
G s == 2 ;7
et /
g g 10 11 12

Dilution Factor

4 5 = 7

i

HiDatad

Print | Cancel OF.

Figure 10.54: Template showing First Samples (“Data”) Concentrations

A total of eight samples will be assigned to columns in this template. Con-
tinue to highlight subsequent columns of wells and enter the following dilu-
tion factors:

Column A3 through H4:0.05
Column A5 through H5:0.5
Column A6 through H6:1
Column A7 through H7:5
Column A8 through H9:10
Column A10 through H10:100

The template should look like the one in Figure 10.55 when you are finished
entering the samples.
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mi Experiment#1: Plate#1 x|

e — P e | S
G ;| Dat b : R Saeties =ign
roup |2 ilution Factar [100

8 9 10 11

1 2 & 4 3 G i

12

Print | Cancel Ok

Figure 10.55: Template Filled with Samples

D) The template is now complete. Click the button to accept the entries and
close the Template Editor. The outlines of the groups you have defined in the
Template Editor will now be shown in the Plate section.

- Plated1 |ﬁ Setupl |E Temnplate I | > Reductionl |E Drisplay I '

(5]

Whiax (units per sec.) Plate#1
5]

1 2 3 4 B} 7 8 9 10

FLEX

Time: 200 zecs
Interval: 2 zecs
Reads: 1M

Fluorescence
Bottom read

Ex Em Cutaff*
Lm1 485 525 315

=huto Cutaff

I W m m T & m

Wiavelength Combination: ILim Autamix Off
Calibrate: On
PMT: High

Readsavel: 3

Lag Time: 0

End Time: 200
RFL Min: 0

RFU Max: 20000
Wmas Pta: 1014 01

Plate Last Read:
Mo Data

Figure 10.56: The Plate Section Showing Group Boundaries
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Step 4: Set the Reduction Parameters

Click the button in the Plate section tool bar to open the Reduc-
tion dialog box. The default reduction setting for a single measurement wave-
length at the top of the dialog box, “!/Lm1,” is acceptable. Beneath this is a
choice for Kinetic Reduction. Here, the default choice should be changed.
Click in the drop-down menu and choose “Max - Min” as shown in the illus-

tration below.

Wi Reduction

- Wavelength Combinatior:

]

----- Kinetic Reduction

v WMax (units per sec.)

Mk Poirts: 101

Slope
Area under Curve

Cahcel |

Time ko YMax Bassling Onti
Onset Time aseline Option:
; o Time: D % shzolte
Time ak Minirnurm
Tirne &k Maimum Time: 200 " Zero Baseline Pnirrts
Time: at 1/2 Masdimum O % Baseine  [1_ | Muttiplier
Peak :
:
Maz - Min

o]

Mean

Custom

Figure 10.57: Reduction Dialog Box

The other values in this dialog box should be set as follows (see Figure 10.58):

e Limits:
- Min RFU:
- Max RFU:
- Lag Time:
- End Time:
¢ Display Options:
- Zero Baseline:

* Smoothing;:

50000

200

3 Pts.

Moving Average 1 point (no smoothing)
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@i Reduction X|

----- Wavelength Combinstion

- Kinetic Reduction

| tdaz - Min

>]

- Limit=

ffir RFLL
hdas RFLL

Lag Time:
End Time:

b ] O absolte
(¥ Zero Bazeline F‘Dirrts

5-----Elaseline Cption:

- Smocthing

" % Baseline Multiplier

Moving Sverage (¥ Points):

Cancel | Ok I

Figure 10.58: Reduction Dialog Box Showing All Values

Click to close the dialog box.

Step 5: Set the Display Parameters

Click the button to open the Display dialog box.

@y Display |

Faur

=

Beduced

Mlax-hin 1L rmd
Example

Show

Options

IV with reduced number

Disiay o

Higgh:

I

[

Cancel | Ok I

Figure 10.59: Display Dialog Box

The default display for FLEX readings is raw RFU. This tutorial example
shows a reduced number, so make sure the checkbox under “Show” is
checked. If you decided later that you would like to view reduced data, you
can change the display options after the reading since this does not affect the
actual data—only how it appears on the screen and printout.

Click to close the dialog box.
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Step 6: Save the File

Choose Save from the File menu.

=—— Save=————————

[Ej,Tuturial i] EE

Date Modified

'

Name: |Untitled | [ Newl§ |

Format: [v SoftMAX PRO Document
SoftMAX PRO Protocol

2)

Figure 10.60: Save As... Dialog Box —Macintosh

2|
S ave i I’a Frotocaolz j da I:jg T

File name: | Tutorial. ppr Save I
Save as hype: IF'ru Pratocal Filez [*.ppr) j Cancel |

Figure 10.61: Save As... Dialog Box —Windows

On the Macintosh, choose “SoftMax Pro Protocol” from the drop-down menu
next to “Format:.” In Windows, click in the box under “Save File as Type:”
and choose “Pro Protocol Files (*.ppr).” Enter the name for the file in the text
box (highlighted over “Untitled”): in this example, type My Tutorial. Then click
to save a copy of the protocol file on the hard disk.

The title bar of the window will still show “Untitled,” rather than
“My Tutorial” after saving. This does not mean the protocol has not
been saved. When you create a protocol file, SoftMax Pro saves a copy
of the current file under that file name but does not display the name
on the screen. Protocol files are saved as template files (on the Macin-
tosh, these are known as stationery files). When you open a protocol
file, an “Untitled” window appears, containing all the protocol infor-
mation saved previously, so that you can collect data and save the
resulting data file under a different name.
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5

Congratulations! You have just created a SoftMax Pro protocol file. Now
would be the time to read the plate and then save the data file. In this tutorial
example, however, you will not perform an actual plate reading but will open
a saved file to generate “data” that you will manipulate as if it had been
obtained from an actual reading.

Step 7: Read the Plate

A)

If you were reading an actual microplate at this time, you would prepare the
microplate as it is defined in the Template Editor. (Before an actual reading,
you might find it helpful to print a copy of the template to assist in properly
filling the plate.) You would then place that microplate, along with the appro-
priate compound transfer plate, in the appropriate drawers of the FlexStation.
A new set of tips would also be loaded in the tip drawer. Since we are using a
saved file, it is not necessary to load anything in the actual instrument.

Instead, choose Open from the File menu and navigate to the Tutorial folder.
Open the file named “Tutorial2.pda.” The data in this file was generated
using the parameters you have just created in this protocol file.

After clicking the button, values would begin to appear in the data
display in the Plate section as they were read by the instrument.

The plate section of the Tutorial2.pda file should look like the figure below.

- Plated1 |a Setupl |ETemp1ate| |2 Reductionl |E Disp'lagl IEI

Mifersc-hlin Plate#1
1 2 3 4 g g 7 g g 10 11 12

- FLEX

Al 48400 48300 45200 4510045000 47800 4760047400 47200 47000 J_:t”;fval 2”2 2222
Reads: 101
B| 45200 45100 45000 47500 47600 47400 47200 47000 45700 46400
Fluorescence
Bottom read

©| 48000 47600 47600 4740047200 47000 4670046400 46100 45000

Ex Em Cutoff*
Lm1 485 525 315

*huto Cutoff

D | 47600 47400 47200 47000 46700 46400 | 46100 | 45600 45400 45000

Automiz: Off
Calibrate: On
PMT: High

Bl 47000 47000 46700 45400 46100 45500 45400 | 45000 44500 44000

Fl45700 46400 46100 45800 45400 45000 44500 | 44000 43400 42600

Readsivel: 3

| 4610045800 | 45400 45000 44500 44000 43400 | 42600 42100 41300 Lag Time: 0
End Time: 200
RFU birc 0

RFU sz 50000

H| 45400 45000 | 44500 44000 | 43400 | 42800 [ 42400 {41300 | 40400 | 39500
Wavelength Combinstion: 1Lm1
Checksum: Failed

Plate Last Read:
311 P 120 202001

Figure 10.62: Plate Section with Data from Saved File

The display for each well that is defined by a group boundary shows a raw
value with a reduced number. The wavelength reduction formula is shown at
the bottom of the display: “Wavelength Combination: 'Lm1”; the kinetic
reduction formula is shown at the top of the Plate section: “Max - Min.”

Click the button in the Plate section tool bar. The Display dialog
box will open.
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Display

e

Ezwr Eaduced

Faw RFU

Show
E with reduced number

Cancel I

Figure 10.63: Display Dialog Box

The current display selection is shown as a depressed button (raw values with

a reduced number).

Click the button. The following options will appear:

Display

o] B

Eawr Eadurad
Max-Min ILrnd
Example Options

Threshold
Ranged
Grayscale

Cancel I

Figure 10.64: Display Options for Reduced Displays

Choose “Grayscale” from the drop-down menu that appears when you click
the Display options menu. The dialog box will update to show the low and
high limits for grayscale display values (which are automatically set to the

minimum and maximum data values).
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m:' Display |

| | s
Faw Feduced
Max-hin ILmd
Example Options
: High: |4.5454 i
Display - Low and High
Lo |3 95ed .. .
Limit Settings

Show
W nitth reduced number

Cancel | Ok I

Figure 10.65: Display Dialog Box Updated with Low and High Limit Settings

Click [ OK]. The dialog box will close, and the data display in the Plate section
will update to show the data represented by shades of gray as shown in Fig-

ure 10.66.
- Plated = Setupl ETemp]ateI E Reductionl lEDisp]agI EI
Motz -Min Plate#1
1 2 3 4 5 5] 7 g g 10 11 12
FLEX
o Time: 200 zecs
Interval: 2 secs
Reads: 101
B
Fluorescence
Bottom read
i
Ex Em Cutoff*
o Lin1 485 525 515
Ao Cutoff
E 44500 | 44000 Automix: Off
| | | | Calibrate: 0n
F PMT: High
44000 { 434001 42800
L Readsmell 3
G| 4610045600 | 45400 45000 | 44500 44000 | 43400 42800 42100{41300 Lag Time: 0
] End Time: 200
H| 45400 45000 | 44500 44000 | 43400 42800 42100 | 41300 4040039500 RADRTE ©

RFL bz 50000

‘Wizvelength Combinstion; 1Lm1
Checksum: Failed

Plate Last Read:
311 PM 120 24200

D: 4ed D: ded |:|< ded |:|< ded
=5+ W= MNP B =

Figure 10.66: Plate Display with Data Displayed as Gray Scale
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Step 8: Data Analysis—Group Sections

A)

Group sections are created automatically by SoftMax Pro when you define
groups in the Template Editor. In this tutorial, new group sections were
added when you created the new groups “Data” and “Control.” The content
of Group sections changes depending on the wells that are assigned to these
groups in the Template Editor. Before a plate is read, these sections show no
data for the wells. After a reading, Group sections contain information about
the values for the wells contained within the groups.

Scroll down and click the small triangle on the tool bar of the Data Group (it
opens and is active). It should look similar to this:

- [T pate [ B4 EY
Data
Sample |Wells|Concentration | Walues | MeanWalue & Activation T
Datal1 |41 0.000 |42400.0 47 200,000 100.000 23
B1 42200.0
c1 42000.0
b1 FE00.0
E1 47 200.0
F1 4E700.0
31 4E100.0
H1 454000
Datadz |AZ 0.010 |42300.0 45975.000 099,523 5
Bz 45100.0
[ 7 E00.0
Dz 7000
Ez 70000
Fz 54000
G2 458000
Hz 4501000
Datads |43 0.050 |45200.0 46575000 A5 6T 29
At 45100.0
B3 430000
B4 SFE00.0
3 SFE00.0
o 74000
[Exc] 472000
[ES 470000
E3 457000
E4 454001
F32 454000
F4 45800
53 45400 .0

Figure 10.67: The Group Section for Data
The columns in this group are set up as follows, from left to right:
e Sample: the nine sample names assigned for the Data group

* Wells: the wells that are assigned to the individual sample names (these
correspond to the individual columns in the template)

* Concentration: the concentration assigned to each sample in the template
e Values: raw RFU values obtained for each sample

* MeanValue: the mean of data from the Value column for each sample

* % Activation: sample activation relative to selected control group

* CV%: coefficient variation percent for each sample value

Viewing Formulas. To view the formulas associated with all columns in the
Data Group section, hold down the CTRL+Shift keys while this group is
active. A second row will appear beneath the column titles, showing the for-

SoftMax Pro User’s Manual

10-57



Chapter 10: Tutorials @

mulas for each column. Depending on the size of the column, all or only part
of the formula may be shown.

< Mow=  BJE &
Data
Sample [Wells| Concentration | Values | MeanWValue & Aoctivation T
ISamplelWelll 'Concentration| 'WellVal Average™f alue: Mean alue Sumn G al
Datadz Az 0.010 | 224,460 2740732 6.392 | 129
Bz 677 .540
cz 1005.27
bz 238.478
E2 207768
F2 277.000
G2 0532.45
Hz 1002.0
Datadz |AZ 0.050 | 1917 .40 1939854 58575 o3
B2 2111.08
L T a0

Figure 10.68: A Portion of the Data Group Section with Formulas Shown
(by Pressing the CTRL+Shift Keys)

If column formulas are long, as in this tutorial example, they may not be seen
in their entirety in the default column size. To see the complete formula for a
particular column, click once on a column to highlight it. The formula for that

column will be shown in the tool bar.

< [ pata = % Activation: MeanvalusSummary#1 @Contra)*1 00 =
Data
Sample [Wells|Concentration | Values | Meanalue
[ratadz |Az 0.040 |24 450 274073
Bz G677 540
cz 100587
Dz 838475
Ez 207 755

il

Figure 10.69: Data Group Section with Formula Shown for Highlighted Column
(% Activation)
Click the button to modify or change a formula.

Let’s look more closely at the formula for “% Activation” to see how it works.

Double-click the % Activation column. A dialog box called “Calculation” will
appear showing the formula used to derive the data for this column:

MeanValue / (Summary#1)*100

This formula divides the numbers from the “MeanValue” column by the
value of Summary#1, and then multiplies the result by 100 to achieve a per-
centage. Close this dialog box by clicking either [ OK] or[ Cancel | and return
to the Data section to continue with the Tutorial.

B) Resize and then Autosize a Column. Position the pointer on the line dividing
the columns named “Concentration” and “Values.” The pointer will change
to a double-headed arrow. Click and drag the line dividing these columns to
the right. Figure 10.31 shows these actions and the resulting wider Concentra-
tion column.
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< [ pata 4 % At Ptz = % Activation: Mearival
| Double-
Headed Data
Sample [Wells|Cancentration Wells|Concentration | Walues eantfalige % Potival
Datalz |Az 0. Ar.row Az 0.010 |824.450 ERENGE] 1
B2 Pointer B2 877540 1,
c2 N c2 100
b2 Dz =P
EZ f;// 207 7E5
Fz CNEES OO & 877.000
a2 DlVldlng G2 053 .45
Hz Line ||H2 1008.0
Datadz A2 0050 . A 0.050 (1917 .4 1938 854 ]
B3 Draggmg B3 2411.04
c2 B c3 2067 .10
o nght D3 1928.74
Ez E3 1628 52
~ [T pata PRIE| % Activation: Mearalusi(Summary#1 @Control)*100
Data
Sample |W'ells Cancentration Yalues | MeanValue % Activation Cue .
Datadz |42 0.010 |224.95(] 274073 26303 120 Resultmg
BZ 677540 .
p 005 63 Column is
el B38 471 Wider
E2 207 764
Fz 577.000
G2 053.46
HZ 1008.0
Datal3 |43 0.050 191740 1020 264 58675 0.3
B2 2111.08
c3 2067 .10
D3 1988.72

Figure 10.70: Sizing the Data Group’s Concentration Column Wider

To shrink this column to the minimum size needed to display the complete
title, click once in the Concentration column to highlight it. Then choose
Autosize from the Group menu. The column will be reduced in width as

shown in Figure 10.32.

Several columns can be Autosized at one time by highlighting
(dragging across) multiple columns in the Group and then choosing

Autosize.
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< [ Data 24 [:fea] = activation: Meanvaluei Summary#1 @Control*100 =
Data

Sample |\WMiallz Concentration Walues | Mean'falue & Potivation £

[atanz (A2 0.010 (324450 874073 26383 1249
B2 G77.540
cz 1005.27
bz 838.475
Ez 207.764
Fz 877.000
G2 953245
Hz 10028.0

[ata0z (A3 0.050 (19417 .40 1939 854 684674 a3
B3 2111.08
cz 2057.10
D3 198072 Before
E A5 a2

= Djj Data @l EI Concentration: ICancertration @

Data

Sample Mean'falue % Activation Cu

[ataDz 874.073 G393 120

[atadz 1930.854 53.675 9.3

After

Figure 10.71: Columns Before and After Autosize

C) Add a Column. The columns that are created by default with various Group
sections may not always meet all the needs of a particular experiment. You
can add a column to any Group section and define the purpose of this column
in your data analysis. By default, new columns are added to the right of any
selected (highlighted) column or, if no columns are selected, after the last col-
umn in the Group.

To add a new column to the right side of the Standards Group, make sure this
section is active. Then deselect any highlighted columns by clicking outside
the column area. Click the Create Column button (@I) or choose Create
Column from the Group menu. A dialog box will open, asking you to enter
information for the new column.

= (llnlhilinn=""————

Name: | Col#8

Formula: ||

Decimal Places: E

| Accept | | cancel |

Figure 10.72: Calculation Dialog Box
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D)

In this tutorial example, the new column will show the maximum value
obtained for each sample. Type over the default column name, entering
MaxValue in the box next to “Name.” Now enter Max(Values) in the box next
to “Formula” and click [ OK]. (Be sure to enter the formula exactly as shown.)
The dialog box will close and a new column will be shown at the right of the
previous columns, showing the maximum value obtained for each sample.

Concentration | Values Feanhalue % Activation CNVE Maxha

0.010 |826.231 275.854 26433 | 12810097
ET9.321
1007 .68
240257
209 547
BT8.78%
955 .24%
1009.75
0.030 (191918 1941 636 58.597 29321124
211286
206588
1991.50
1630.30
205765

Figure 10.73: New MaxValue Column Appended to Group Section

View an “If” Statement in a Column Formula.

No conditional statements are used in the FLEX mode tutorial for
the EC 50 analysis. To view and learn about writing an “if” statement,
you will be asked to open a different data file. If you do not wish to
do this, please skip this section and go on to “Data Analysis—Graph”
on page 10-64.

Open the file named “Endtut.pda” located in the Tutorial folder.

The Samples section of this file contains a columns called “Outliers.” This col-
umn is made up of an “If” statement that calls upon data from another Group
section to report when data points lie outside the range of the minimum and
maximum Standard values.

An “If” statement in a formula defines a condition that, if found to be true,
causes a certain result and, if not true, causes a different result. The basic
structure of an If statement is:

If (condition,resultl,result2)

Let’s take a closer look at the individual elements that make up the Outliers
formula:

If(Values>=MinStd@Standards and Values<=MaxStd@Standards,””,” Outlier”)

This statement says that, if the data shown in the Values column is greater
than or equal to the calculation of “MinStd” found in the Standards group
section and less than or equal to the calculation of “MaxStd” found in the
Standards Group section, then show nothing (signified by two quotation
marks with nothing between them); otherwise show the word “Outlier.”

Looking at the Standards section, you will not immediately see the MinStd or
MaxStd calculations used by this If statement. They are there, but their names
are hidden. Look at the bottom of the Standards section and you will see two
summaries as shown in the following figure.
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= Djj Standards El @ EI

Standards {pginl)

Figure 10.74: Summaries in the Standards Section

Double-click the first summary, “Smallest standard value:”. A Calculation
dialog box will appear:

m Calculation B

hiame:  fufinStd |V Hide Name

De=cription: |Smallest standard value: |

Farmula: Min[MeanValuej

Decimal Places:
SEREND | Canicel | k. I

Figure 10.75: Calculation Dialog Box from Summary in Standards Section

This dialog box contains a checkbox for “Hide Name” which is currently
enabled. Unchecking the box will allow you to view the name of the sum-
mary to the left of its text in the Standards section.

The formulas for MinStd and MaxStd are:
Min(MeanValue) Max(MeanValue)

The MeanValue column is derived from the average of the well values found
in the Values column (the Standard replicates). The minimum and maximum
values from the MeanValue column in the Standards Group are used to create
the summaries which is what the Outliers column formula uses to name its
“Outliers.” Such a formula might be useful in finding points that might be
better masked (not used in the calculations), for example.

Basic information regarding formulas and the information they can contain
can be found in Chapters 7 or 8 (choose the chapter that is appropriate for the
instrument you are using). For a complete discussion of writing formulas in
SoftMax Pro, as well as detailed examples of formulas and customized proto-
cols, refer to the Formula Reference Guide.
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E) Hide Replicates.

Standards
Section
Showing
Replicates
(Default)

After
Hiding
Replicates

No replicates are used in the FLEX mode tutorial for the EC 50 anal-
ysis. To view and learn about showing and hiding replicates, you will
be asked to open a different data file. If you do not wish to do this,
please skip this section and go on to “Data Analysis—Graph” on
page 10-64.

Open the file named “Endtut.pda” located in the Tutorial folder.

Click in the Standards section to make it active. Choose Hide Replicates from
the Group menu. The display before and after hiding replicates is shown in

Figure 10.37.
= ﬁjj Standards @ EI
Standards (pg/iml)
Batnple| Concentratiol BackCale C|Welli Values| MeanValus Std. Dev| CV%
Stall 1.400 1.362(B1 | 0.738 0.739| 0002 0.3
v 1.368 (B2 | 0.741
Stal? 1.000 100921 | 0548 0.5500 0.003] 0.5
1.017 |22 | 0.552
Sta03 0.750 0.801|D1 | 0.436 0.434| 0003 0.7
0.794 D3 | 0.432
Stald 0.500 0.504 E1 | 0.276 0.274| 0001 0.3
0.506|E2 | 0.277
Stals 0.200 0.192|F1 |0.108 0.109) 0001 1.3
0.195/F2 |0.110
Stalf 0.100 0.087|G1 | 0.052 0.054| 0.004| 45
0.097|G2 | 0.057
=tal? 0.000 0.017|H1 |-0.005 -0.004| 0.001) 17.7
0.015/H2 |-0.004
Strallest standard walue: -0.004
Largest standard walue: 0.739
- mj Standlards EI EI
Standards (pg/ml)
Sample| Concentrat veanValue Std Dev| CWV9 MastValue
Stall 1.400 0.739| 0.002 0.3 0.741
Stal2 1.000 0.550| 0.003] 0.5 0.552
Stal3 0.750 0.434| 0.003] 0.7 0.436
Stald 0.500 0.274| 0.001) 0.3 0.277
Stals 0.200 0.109| 0001 1.3 0.110
Stald 0.100 0.054| 0.004) 65 0.057
Stal? 0.000 0.004| 0.001) 17.7 0.004
Srmallest standard value: -0.004
Largest standard value: 0.739

Figure 10.76: Standard Section Before and After Hide Replicates

More information about modifying group sections can be found in Chapters 7
or 8 (choose the chapter that is appropriate for the instrument you are using).

Close the Endtut.pda file and return to the FLEX tutorial data file you opened

earlier.
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Step 9: Data Analysis—Graph

Scroll down within the SoftMax Pro window until you see the section tool bar
for “Graph #1.” If this section is closed, click the triangle indicator on the left
side of the tool bar to open it. This graph contains a single plot as shown in
Figure 10.77.

< 7 sram®i =

Graph#1

95
)

a6

76

66

RFU

56 b

45

36

26
0.01 a1l 1 10 100

Concentration

y=((A-DW(T+ (xCB))+D0 A B c D B2
O Plot#1 (Data: Concentration ve % Activati.. -64.926 0533 Q007 102161 0595

Figure 10.77: Graph Section —4-Paramter Fit Applied

This graph is set to show concentration on the X-axis and % Activation on the
Y-axis. A 4-Parameter curve fit has been applied. You can apply other fits by
selecting one in the menu next to “Fit:.” Releasing the mouse button causes
SoftMax Pro to redraw the graph based on its evaluation of the fit of the data to
the new curve choice.

You can also display the data in a bar-graph or another format by clicking the
graph options button which opens a dialog box like that shown in the fol-
lowing figure.

Graph Options

Title: [Graph®i | Height:[100_ |%
—Type: onts :
20 @ Seatter Title: Sample Text
ik O Cluster bar
Sarmple Text
l_|]_ O Stack bar Legend: i
O connect points dsces: Sarmple Text ot
B Plot symbols '

Plots:  [[Edit. | [Mew.. | [elete |

#
O Plot® - H: Concentration@Data

Y & Activation@Data

H-Errorz: Mo Error

Y-Errors:  MoError

l

Cancel][ 0K ]l

Figure 10.78: Graph Options Dialog Box
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This dialog box allows you to choose rename the graph, choose the type of
graph that will be shown, and to format the text used in the graph. You can add
or remove plots (click the [ New ] or[Delete ] buttons) and you can also edit
existing plots. Chapters 7 or 8 (choose the chapter that is appropriate for the
instrument you are using) provide more information regarding the graphing
options that are available.

In this example, choose the option for “Cluster bar” and then click [ OK]. The
resulting graph should look similar to the one below:

> [ e &

Graph#1

=4l

o S A ——— N B .

i T LTINS WU S — - — oo B ...

[l EEEEEE ————— B Wm0 B @00 BR 00 B .

RFU

oE . N D DN D D ..

46 . N D DN D D ..

a5 . N D DN D D ..

26 T————r—
0.01 0.05 0.1 0.5 1

Concentration

y= 0 0A-DWT + AT+ D A B c i] B2

. Hot#1 (Data: Concentration ve % Activati.. -G4.926 0533 Q007 102161 0995

Figure 10.79: Cluster Bar Graph Displayed

Step 10: Data Analysis—Summary Formula

Scroll down to the bottom of the “Data” Group section. Shown there in large
format type is a summary that states: “Summary #1 = EC 50% 0.03101.” Click
this summary to highlight it. If you look up in the gray tool bar at the top of
the window, you will see the formula used to create this summary is shown
there: “Summary #1 : InterpX(Plot# 1@Graph#1,50).” Let’s examine this for-
mula further to understand how it was derived.

Formulas can be simple or quite complex and are composed of elements that
perform mathematical operations, statistical analysis functions, and/or refer
to other elements contained within SoftMax Pro. Complete information about
the possible choices for creating formulas can be found in the Formula Refer-
ence Guide.

The formula from the Summary in the Data section of this Tutorial file uses a
function, “InterpX,” which interpolates data from the curve fit in the
Graph section. The InterpX function returns the X values of the speci-
fied plot interpolated using the Y values and curve fit. The complete
formula is written in this manner: InterpX(Plot@Graph, Yvalues). In this
particular summary formula, “Plot#1@Graph#1” describes the plot from
which the data is derived. Yvalues in this example is “50” which
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5

describes the number to be interpolated. So, looking at the graph, the

Y-value at 50% activation appears at an approximate concentration of
0.031.

('Clé Q/

ity

RFU

S5

45

364

264
0.0 2 1

Concentr ation

Figure 10.80: Detail from Graph Section Showing 50% Location on Plot

A summary formula is created by either clicking the summary button in the
tool bar or choosing Create Summary from the Group menu. A Calculation
dialog box opens, allowing you to enter the formula for the summary and to
set the options for how the summary is displayed.

The same Calculation dialog box appears when you edit an existing
formula. Double-click the summary at the bottom of the Data section
(just above the Graph section). The Calculation dialog box that
appears should look like the one below:

Calculation

Name:|5ummaw#l |[:| Hide Name
Descriptiun:|EC 0%

Formula: | InterpX(Plot#1@Graph#1,50)

Decimal Places: E

[Accept] [Cancel] [ 0K ]|

Figure 10.81: Calculation Dialog Box for EC 50 Summary Formula

If you wanted to interpolate a value at a different percentage, you could enter
a different number at the end of the formula in place of the “50” there. You
could also reverse the formula to show the percent activation that is interpo-
lated for a certain concentration (“0.1” in this example) by writing the for-
mula this way:

InterpY(Plot#1@Graph#1,0.1)

The result would be: 69.494 (to three decimal places). The summary can be
shown with different accuracy (up to nine decimal places, if desired) by
changing the number in the box next to “Decimal Places:” at the bottom of the
box.
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Step 11: Print a Report

SoftMax Pro allows you to print several types of information. In addition to
printing a copy of the template, you can print the active section, the sections
that have been designated to be included in the report, or all sections.

The default setting in SoftMax Pro is for all sections to be included in the
report. You can exclude sections from printing as described in Chapter 9, “File
Management and Printing.” Otherwise, choosing Print... from the File menu
and choosing “Print report” will print all of the sections that are designated to
be included in the report, regardless of whether or not they are open.

A standard Print dialog box will appear (the appearance of this box depends
upon the type of computer and printer you are using). Select the appropriate
settings for your printer and then click or[ OK].

831 [m'
Pages: @ All (O From: To:

. Destination . :
Auto Select | | @ Printer
[2uto Select ], | @File

 QPDF

Printer: “General”

Copies: u

~Paper Source
| @® All () First from:

Help |

Header Text: | |

B Experiment Tit*e
[ File Name
2 Print All

[4 Date and Time
b4 Page Numbers

@ Print Report

Figure 10.82: Print Dialog Box for Macintosh
Pt

~ Prirter

2=

j Froperties |

Mame: |EPSDN Stylus COLOR 930

Status: Feady
Type: EPSON Stylus COLOR 980
Ywhere:  USBOOT
Camment: ™ Print ta file
— Print range - Copie
& Al Murnber of copies: I1 3:

C Pages  from |1 to: [3939

C LIl o] e

¥ Dale and Time
¥ Page Numbers

— Dptian:
¥ Experiment Title
V' File Name

£ Print & " Print Report

Header Text:

Cancel |
Figure 10.83: Print Dialog Box for Windows (Epson Stylus COLOR 980 shown)

You have completed this tutoriall—but SoftMax Pro has many other features that
you will find useful. The next chapter describes in detail items only briefly
discussed up to this point and provides information regarding customizing
and using the rest of the features of SoftMax Pro.
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Chapter 11 Troubleshooting

Introduction

Alerts, message boxes, or error boxes that appear while you are using Soft-
Max Pro usually contain a description of the problem but may not be com-
plete enough to help you remedy it. At other times, however, errors that are
not directly associated with SoftMax Pro but affect its operation may occur.
The information in this chapter is provided to assist you if an error occurs for
which you do not have a solution or if you don’t know the source of a prob-
lem.

This chapter first presents general information regarding problems you may
encounter, followed by specific types of problems grouped by kind: display
issues, printing errors, etc. Within each group is general information regard-
ing such problems, sometimes followed by a table containing specific prob-
lems and their suggested remedies. If you encounter a problem during
operation of SoftMax Pro, first check to see if a table is associated with that
type of problem and see if a remedy is listed there. When remedies require
more space than the table can allow, a reference to a numbered text section
will be listed in the table. Refer to that text section (by number) beneath the
table to learn more about solving the problem.

If you need additional assistance or if you encounter a problem with SoftMax
Pro that is not listed here, in the U.S., call Molecular Devices Technical Ser-
vices group at 1-800-635-5577; elsewhere, call your local representative. For
problems with an instrument that do not relate to the use of SoftMax Pro,
please see the instrument manual for more information.

Message Boxes and Alerts

Message boxes appear to inform you that the action you are attempting needs
adjustment in some way. Message boxes contain only an button that
you can click to remove the message after you have read the information.

Alerts inform you that the action you are about to take will have conse-
quences that may not be reversible or may make a significant change within
the program. Alerts are indicated by an alert symbol ( A\ ). Alerts occurring in
the Instrument Settings dialog box generally must be corrected before you are
able to close the box and begin the assay. Other alerts may not prevent an
action from continuing but may cause errors after the run is started.

Alerts in the Instrument Settings

One example of an alert appears when you are defining instrument settings
for a Kinetic assay and the read interval is not long enough to allow the
required actions to occur. The message might look like this:

Fead interwval is too short.
FMinimurn 9 seconds.

Figure 11.1: Example of an Alert Message

Setting a longer read interval removes the message and allows you to con-
tinue.

SoftMax Pro User’s Manual
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5

Other examples of alert messages that appear in the Instrument Settings dia-
log box are found with the FlexStation instrument. These are:

Foz=zible assay plate overflow. Check fluid dispense

wolumes.

volumes.,

& Foszible assay plate underflow, Check fluid dispense

Fluid dizspense tire is too short. Check fluid time
points.

Transfer scheduled after read has stopped. Check total

read time.

Alerts in SoftMax Pro

The Alerts that follow are presented alphabetically by first line of the alert
message.

#Low or #Sat Messages (Plate Section Data)

HEaot

13728

10728

arae

HEat

R

HLonar

arrae

L

31718

4718

ITIae

10728

aorae

alrae

HEat

257128

HLonar

20718

L

24718

ITTaR

40728

L

a1rae

PR R

Hou

FrR

~N

HLowr

—

TToat

Tra,

T

Tl

T

25728

Hiat

29728

HLonar

34728

HEat

40728

43728

47728

#5at

5

al7as

Hiat

31728

HL oo

3TT2 S

H#iat

43728

47728

51728

H5at

28

a772.8

TiTa8

34T2E

HLoar

40723

Hidt

47T

51723

3672

~
Hiat

T8

FETFR

s072.8

H#3at

HLowr

43718

HEdt

Slrae

LR

61718

L

TEITLE

2078

28718

L

10673

47738

Hoa

LR

Glrae

GTrLE

Hiat

2078

28718

a7rae

Hiag

11773

HLowT

Wells
reporting
“#Low”
and “#Sat”
errors

INOJIWH These reports may appear in the Plate section of fluorescent-reading
instruments during Endpoint mode.

The error #Sat appears when the well is saturated (i.e., too much signal). Try
lowering the PMT setting and re-read the data. If the well is still saturated
after the PMT is set to “Low,” try diluting the sample.

The error #Low appears if the flash lamp missed the flash for that well.
Reread the affected well(s).
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A plate descriptor used by this file is for another instrument.

®miS0OFTmax Pro B

A plate descnptor used by thiz file iz for another instrument, A
ziibgtitute plate dezcriptar haz been supplied for compatibility,. The
change will not be permanent untl pou zave the file.

[F pou want ko use this file's setiings with the current instrument, pou
ghould firgt zave it to another name.

This error message appears if you have one type of instrument connected to
the computer (or chosen in the Preferences) and open a file that was created
using a different instrument.

The message alerts you to the fact that a plate descriptor for the instrument
that is connected (or chosen) has been used instead of that saved with the file.
If you save the file, the new descriptor will be saved instead of the old. If you
wish to retain the old descriptor, save the file under a new name.

Checksum: Failed (Plate Section Data)

el Y YT Ex Em Cutoff
ol .7 1 . T 7 umt 485 538 530
H / ,/ / / / / "l Lm2 355 405 Mone
— THi o Cltott
Wigvelenoth Combination: ILm1
Tranz1: (H=100p R=1 %=30p @100, TrtCW=50p C=3) Automiz: Off
- Rl =1 =30 ;@207 Calibrate: On
Checksum: Failed PMT: High
ReadztNel: 6
Lag Time: 0
End Time: 300

INOJWNH This report appears in the Plate section of the FlexStation instru-
ment only.

The checksum feature checks for accuracy of data received from the FlexSta-
tion instrument.
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One or nore points may have been lost during this read.

m SOF Tmax Pro =

One ar more points may have been lost
during thiz read.

Pleaze check your data.

This error appears only with the SpectraMax Plus, Plus>%#, 190,
340PC, Gemini (in Kinetic or Spectrum mode), VersaMax, or FlexSta-
tion (in Kinetic, Spectrum, or FLEX mode)—other instruments are
unable to continue after generating this error and will simply stop the
reading.

A problem may exist with the instrument or the computer, or a communica-

tion problem may exist between the instrument and the computer. This error

message means that no signal was recorded for a given wavelength in a given

well (for an Endpoint or Spectrum scan) or at one or more timepoints for a

given well and wavelength (for a Kinetic run). The instrument sent a place-

holder (“NAN” — stands for “Not A Number”) in lieu of a number and con-
tinued to collect data.

Depending on the type of assay(s) conducted, it may be very easy or difficult
to see which wells were not read. During a multiple-wavelength Endpoint
reading, it might be quite easy to spot a missed data point; finding one during
a long Kinetic reading might be quite difficult, however. Follow the instruc-
tions below for the type of reading that was performed when the error
occurred in order to assist you in finding lost data points.

Lost Data with a Multiple-Wavelength Endpoint Reading

If you get such an error message during a multiple-wavelength Endpoint
reading, try displaying raw signal at all wavelengths and visibly inspect the
plate data for missing readings.

Lost Data with a Single-Wavelength Kinetic Reading

If the error occurs during a single-wavelength Kinetic run, access the Reduc-
tion dialog box (click the button) for the plate section that was
read. Choose “Custom” for the Wavelength reduction and then click the for-
mula button that appears () to bring up the Reduction dialog box. For
the Kinetic reduction, enter the formula Inumpointsread and then close the dia-
log box. In the Plate section, set the display (click the button) to
raw data plot with reduced number. Compare the number shown in the Plate
display with the number of Vmax Points listed at the right-hand side of the
Plate section. The numbers should be the same. If a time point was not col-
lected in a well, the Plate display number will be lower.

Lost Data with a Multiple-Wavelength Kinetic Reading

If the problem occurs during a multiple-wavelength Kinetic run, you can fol-
low the procedure outlined above, changing the wavelength reduction in turn
to each of the wavelengths read (Lm1, Lm?2, etc.) and then checking the num-
ber of points read at each wavelength. Once you know which wells have a
missing time point, you can look at a Well Graph with points connected and
determine if the missing points will adversely affect data analysis.

11-6
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One or more points may have been lost during this read. Also, one or
more points were reported as saturated.

m) SOFTmax Pro =]

One or more points may have been lost
& during this read.

Alzo, one or more poinks were reported az
zaturated.

Pleaze check your data.

IN\(O¥H This error appears only during Kinetic or Spectrum mode with fluo-
rescence instruments.

This error message appears if a specific timepoint in a given well (for a
Kinetic run) or a specific wavelength in a given well (for a Spectrum scan) is
saturated and points are also missed (see “One or More Lost Points,” above).
Check the individual wells for saturation. If the saturation occurs at the time
or wavelength of interest, you will need to reread at a lower PMT setting. If
the saturation does not occur in the time segment or wavelength of interest,
you may ignore the message and proceed with data analysis.

For points missed, see the earlier section, “One or nore points may have been
lost during this read.” on page 11-6, for information on how to find lost
points.

One or more points were reported as saturated.

my SOFTmax Pro E

One ar mare points were reported az
zaturated.

Pleaze check your data.

IN\[O¥H This error appears only with fluorescence instruments during
Kinetic or Spectrum mode.

A specific timepoint in a given well (for a Kinetic run) or a specific wave-
length in a given well (for a Spectrum scan) is reported as saturated. Check
the individual wells for saturation. If the saturation occurs at the time or
wavelength of interest, you will need to reread at a lower PMT setting. If the
saturation does not occur in the time segment or wavelength of interest, you
may ignore the message and proceed with data analysis.
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5

Error Message Boxes

Error messages contain a stop graphic ( 0 or ° ) and text explaining the
error, if the software can report it. Some errors, such as an obstruction of the
drawer of the microplate reader, report the problem, allow you to correct it,
and then proceed with the assay. Other errors are not recoverable and require
that you perform the action or assay again.

Error messages are listed below in alphabetical order (by first line in the mes-
sage).

Instrument reported a fatal error.

@) S0FTmax Pro ]

|nztrument reported a fatal emor. Please
contact customer support.

This error appears when the instrument experiences a hardware failure or if a
jam occurs (in the tip box, for example). The run in progress is not recover-
able. Call Molecular Devices Technical Support to receive information that is
pertinent to the particular situation that led to receiving this error message.

Pasted text doesn’t match plate settings.

0 Pasted Text doesn't
match plate settings.

You have attempted to paste values from an external file containing ASCII
tab-delimited data into a Plate section or CuvetteSet section, but the number
of fields of data that you have copied does not match those required by the
setup of that Plate section or CuvetteSet section.

For Plate section data, the format of the copied information must match the
Instrument Settings of the target Plate section and the settings chosen in the
Export Format in the Preferences. Check that all the required fields are
present and that you have highlighted all of these fields prior to copying the
data and try pasting again.
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Instrument communication problem. Response too late.

my SOFTmax Pro E
|nztrurent communication problem. Response
koo late.

This error appears when the cable connection between the computer and the
instrument is not functioning properly. Clicking will stop the run. This
error appears if the cable has been disconnected, but it could also occur with a
bad cable, serial port, or communications board.

Recover will reset FlexStation.

my SOFTmax Pro E

Recover will reset FLE=ztation. vou must manually remove the
pipette head and dizpensze any liquids before regetting. Failure to do
20 may lead to zerious damage.

Flease refer to the FLE=station manual befare proceeding.

% Continwe |

INOIWHThis report appears with the FlexStation instrument only.

This message appears after you choose Recover from the Control menu.
Choosing the Recover command may be necessary after a power failure (or
after shutting down a run prematurely) or if a jam should occur with the tips,
for example. Detailed instructions regarding the procedure to be followed can
be found in the FlexStation Operator’s Manual.
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There is no assay plate.

@) SOFTmax Pro E

Q There iz no azzay plate.

Fleaze inzert a plate before reading.

You have tried to start a reading without inserting a plate in the microplate
drawer. Insert the plate and press the button again.

Communication Problems

Symptom

Possible Cause/Solution

The instrument icon shown
in the upper left corner of the
SoftMax Pro window has an
“X” through it

1) Is the MDC Microplate System instrument turned on?

2) If the icon also has the words “No port selected” through it along
with an “X,” open the SoftMax Pro Preferences settings and select
the proper communications port (setting should agree with the
physical port to which the cable from the instrument is connected to
the computer).

3) Quit SoftMax Pro, turn off power to both the computer and the MDC
Microplate System instrument. Check that cable connections
between the instrument and computer are secure. Turn both
machines on again and restart SoftMax Pro. If an “X” still appears
over the icon, it may be that you are using the wrong type of cable.
See “Communication #1” (below) for more information.

4) If you are using a FlexStation in FLEX mode, see “Communication
#2” (below) for more information.

The Macintosh computer has
only one serial port and can’t
connect to a MDC Microplate
System instrument and
printer at the same time.

You can purchase a serial switch that will allow you to choose between
communication with the MDC Microplate System instrument or the
printer. See “Communication #3” (below) for more information.

Communication #1 Instrument Icon Shown with an “X”

If the instrument icon shown in the upper left corner of the SoftMax Pro win-
dow has an “X” through it, check whether the MDC Microplate System
instrument is turned on. If it is, then check the SoftMax Pro Preferences set-
tings (see Setting Preferences below) to ensure that the proper communica-
tions port (modem or printer for the Macintosh; COM1 or COM2, typically,
for the PC) is selected. This setting should agree with the physical port to
which the cable from the instrument is connected to the computer. If the port

11-10
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Communication #2

Communication #3

setting is correct, the instrument is on, and communication is still not func-
tioning properly, quit SoftMax Pro, turn off power to both the computer and
the MDC Microplate System instrument, and check that the cable connections
between the instrument and computer are secure. Turn both machines on
again and restart SoftMax Pro. If an “X” still appears over the icon, it may be
that you are using the wrong type of cable.

FlexStation Icon Shown with an “X”

If the FlexStation instrument icon shown in the upper left corner of the Soft-
Max Pro window has an “X” through it, check whether the FlexStation is
turned on. If it is, then check the SoftMax Pro Preferences settings (see Setting
Preferences below) to ensure that the proper communications port (modem or
printer for the Macintosh; COM1 or COM2, typically, for the PC) is selected.
This setting should agree with the physical port to which the cable from the
instrument is connected to the computer. If the port setting is correct, the
instrument is on, and communication is still not functioning properly, quit
SoftMax Pro, turn off power to both the computer and the FlexStation, and
check that the cable connections between the instrument and computer are
secure. Turn both machines on again and restart SoftMax Pro. If an “X” still
appears over the icon, change the setting for the “Serial Comm Speed” found
in the Preferences dialog box (choose Edit > Preferences). If the setting is cur-
rently “9600,” change it to “57600” or vice-versa.!

Macintosh Computers Having a Single Serial Port

Some Macintosh computers have only a single 8-pin DIN serial port which
serves as both the printer and modem port. Please check to see if your model
is listed as compatible hardware on the SoftMax® Pro for Macintosh Version
System Requirements and Compatible Hardware sheet. If your computer is not
listed, the performance of SoftMax Pro version 3.0 for Macintosh cannot be
guaranteed when using this model.

When running SoftMax Pro, the single serial port Macintosh can either com-
municate with the MDC Microplate System instrument or print through the
single serial port, but both printer and instrument cannot remain connected to
the serial port at the same time. To avoid uncabling the instrument in order to
attach the printer, you must either print across a network using the ethernet
port of the computer, or the instrument and printer can be connected to an

A /B switch box (one 8-pin DIN input port with two 8-pin DIN output ports)
available from MacWarehouse (1/800/255-6227, part number BND0199, Din-
8 A /B switch box). This switch box can then be attached to the single serial

1- FlexStation and SoftMax Pro both boot up using a baud rate of 9600 to to com-
municate over the serial line. SoftMax Pro boosts the baud rate to 57600 when
FlexStation is reading in FLEX mode. When the read is finished, SoftMax Pro
automatically reduces the baud rate to 9600 again. In order to communicate at dif-
ferent baud rates, SoftMax Pro sends a command to the FlexStation to change its
baud rate also. Communication is lost if the baud rates don't match. Under nor-
mal operations, it shouldn't be necessary to change the communication speed.
Should communication be lost and other measures do not restore it, you may
attempt to restablish communication by resetting the baud rate manually using
the baud rate pop up menu in the Preferences. The default baud rate shown on
the popup menu indicates the current setting for the computer's serial port. To
reestablish a connection, the user must set the serial baud rate of the computer to
match the baud rate of FlexStation (either 9600 or 57600; other baud rates are
included but should not be used).

SoftMax Pro User’s Manual
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1)
2)
3)
4)

5)

6)
7)

port of the computer. The A /B switch of the switch box is used to physically
switch the connection between the instrument and the printer. Because of the
limitations of the single serial port Macintosh, the Autoprint feature of Soft-
Max Pro cannot be used unless you use the ethernet port of the computer for
printing.

To print from SoftMax Pro for Macintosh using the single serial port Macin-
tosh, connect to an AppleTalk-compatible printer such as the Hewlett-Pack-
ard DeskWriter C or 550C using an AppleTalk cable connection and the
AppleTalk printer driver. Serial printers such as the Apple StyleWriter which
use an Apple 8-pin DIN to 8-pin DIN peripheral cable and a serial printer
driver cannot be used with SoftMax Pro for Macintosh on a Macintosh with a
single serial port.

Configuration for Reading

The computer, SoftMax Pro for Macintosh, and switch box must be config-
ured as follows in order to establish communication with the MDC Micro-
plate System instrument: AppleTalk Inactive in the Chooser dialog, serial port
set to modem in the SoftMax Pro Preferences dialog, and the switch box set to
communicate with the MDC Microplate System instrument (to access the
Chooser or Preferences dialogs, refer to “To Switch from Printing to Reading,”
below).

Configuration for Printing

The computer, SoftMax Pro for Macintosh, and switch box must be config-
ured as follows in order to print from SoftMax Pro: AppleTalk active in the
Chooser dialog, serial port set to modem in the SoftMax Pro Preferences dia-
log, and the switch box set to communicate with the printer (to access the
Chooser or Preferences dialogs, refer to “To Switch from Reading to Printing,”
below).

Connecting to the Switch Box

These instructions are for connecting to the A /B switch box available from
MacWarehouse (800-255-6227, part number BND0199, DIN-8 A /B switch
box).

Attach one end of the 8-pin DIN to 8-pin DIN serial cable provided with the
switch box to the single 8-pin DIN serial port of the computer.
Attach the other end of the cable to the input port (I/O) of the A /B switch box.

Attach one end of the 8-pin DIN to 8-pin DIN serial cable provided in the SoftMax
Pro software package to one of the two output ports (A or B) of the A /B switch
box.

Attach the other end of the cable to the MDC Microplate System instrument.

Attach one end of the 8-pin DIN to 8-pin DIN AppleTalk cable to the remaining
output port of the switch box.

Attach the other end of the cable to the AppleTalk printer.

Place a note on the top of the switch box indicating the identity of each output
port.

11-12
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1)

2)
3)
4)
5)

6)
7)

8)
9)
10)

1)

2)
3)
4)
5)
6)
7)
8)

To Switch from Reading to Printing

Configure the computer, SoftMax Pro, and the switch box as described above for
reading a microplate.

Read the microplate.
Set the switch box to communicate with the printer.
Quit SoftMax Pro.

In the Finder, select Chooser from the Apple menu to bring up the Chooser dia-
log.

Set AppleTalk to active.

In the box on the left side of the Chooser dialog, choose the AppleTalk driver for
the printer. The printer name should appear in the box on the right side of
Chooser dialog.

Close the Chooser dialog.
Start SoftMax Pro.

Print the desired sections.

To Switch from Printing to Reading

Configure the computer, SoftMax Pro, and the switch box as described above for
printing.

Print the desired sections.

Select Chooser from the Apple menu to bring up the Chooser dialog.

Set AppleTalk to Inactive.

Set the switch box to communicate with the instrument.

Select Preferences from the Edit menu.

Without changing any settings, click OK.

Read the microplate.
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Display Problems

Symptom

Possible Cause/Solution

Alarge Group section table
becomes gray or disappears.

You are attempting to display more than 2500 data points in a group.

1) From the View menu, choose Minimize. Delete the large Group
table; then create a new, smaller table.

2) If this does not work, from the View menu, select the large group;
then choose Delete groupname from the Edit menu. Save the file;
close the file; reopen the file.

Checkbox for Plate blank
subtraction in the reduction
dialog box is not visible.

This option is not visible until after data has been collected.

Y-axis units on a graph (either
Well Graph or Graph section)
are repeated.

This can occur when the range on the Y-axis is very small. Increase the
height of the Y-axis.

Ared “hand” appears in the
instrument information por-
tion of a Plate section or
CuvetteSet section.

A Visioneer PaperPort extension (Macintosh) is in conflict with Soft-
Max Pro. Disable or remove the PaperPort extension and restart the
computer.

Text appears “too large” for
wells in plate on Windows
platform.

In the Windows Control Panel, check the settings for Display. Ensure
that you are using “small fonts.”

General display problems in
Windows

Change the video display settings to 16-bit and high color, or better.

Printing Problems

Symptom

Possible Cause/Solution

Text in the header field of the
print dialog box “disappears”
if you press the return or
enter key.

The text is still there but is not visible. It will print. If you click in the
box and drag the mouse to the left, it will reappear.

The Notes section is longer
than one page. The bottom
line of the first page and the
top line of the second page
are partially printed.

Insert a linefeed into the Notes section at the appropriate place.

When printing a well graph,
part of it is missing.

If you enlarge the well graph to greater than 12 inches, the graph will
not fit on an 8.5- by 11-inch page and the printout will be truncated.
Reduce the size of the graph and print again.

11-14
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General Problems

Symptom

Possible Cause/Solution

Data from a CuvetteSet
section reference or reading
doesn’t seem “right.”

Check that the cuvette is oriented properly in the cuvette port of the
instrument: the clear sides of the cuvette must face left and right when
you are in front of the instrument. If the cuvette is oriented improperly,
remove it, replace it in the correct orientation, and repeat the reference
or reading.

Macintosh “bombs” or
gives errors that cause Soft-
Max Pro to crash.

The amount of memory available in your Macintosh or the amount of
memory allocated for SoftMax Pro may be insufficient. See “General
Problem #1” below for more information.

A Double-clicking a file
with the “.pda” extension
launches the Printshop
application.

Printshop (from Brederbund) uses the “.pda” extension to identify its
files (as does SoftMax Pro). See “General Problem #2” below for more
information.

7 Files “disappear” from
the list of saved data or proto-
col files or cannot be opened;
file name extensions are not
saved properly.

On the PC, SoftMax Pro limits file names to 59 characters plus a period
and a 3-letter extension for a total of 63 characters. It is possible to
make a file name longer than this by manually changing it in a direc-
tory listing or by using the Save As command in the software. A file
with a name longer than this limit will no longer be able to be read by
SoftMax Pro, may not show up on file lists, and will return an error if
you attempt to open it. File names that are made too long using the

Save As command will show corrupted characters (such as “y,” “ii,
etc.) for any letters that fall after the 63rd.

SoftMax Pro runs very slowly
or or stalls completely.

1) The amount of memory in the computer may not be sufficient or the
operating system may not be optimum. Check the amount of RAM
and the operating system version to see if they meet the minimum
requirements outlined in Chapter 2, “Installation.”

2) SoftMax Pro may be trying unsuccessfullyto communicate with the
printer port. If a printer is connected, check that the computer can
see and send data to the printer. If a printer is not connected, Soft-
Max Pro still requires that a printer driver be installed (choose any
printer).

3) SoftMax Pro may be trying unsuccessfully to communicate with a
serial port.

a) Another device (such as a camera, a handheld PDA device, or
another instrument, such as a robot) may be competing for the
use of the serial port to which the MDC instrument is connected.
Try uninstalling the software for any of these items and /or
ensure that they use a different serial port from that used by the
Molecular Devices instrument.

b) If no instrument is connected to the computer, be sure the serial
port setting (Edit > Preferences) in SoftMax Pro is set to “None.”

4) If your files contain many Plate sections or if you are using a FlexSta-
tion protocol, try suspending recalculation (Edit > Suspend Recalcu-
lation) to free up resources on your computer.
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General Problem Insufficient Memory in a Macintosh

=) #1 If errors occur while using SoftMax Pro for the Macintosh, it may be that the

amount of memory allocated for the program is insufficient. Two items need
to be checked: the amount of memory your Macintosh has available for use,
and the amount of memory allocated to SoftMax Pro.

To see the amount of memory available within the Macintosh, first quit all
open applications, then go to the Finder, and choose About This Macintosh...
from the Apple (#) menu.

File Edit Y¥Yiew 5pecial
About This Computer

The information box that opens will list the amount of memory used by

the System file and the amount of memory remaining (under the heading,
“Largest unused block”) that can be assigned to applications (such as SoftMax
Pro). The amount of memory available should be equal to or greater than
minimum amount required by SoftMax Pro.

&I MacOS9

Yersion: [Mac03 9.0

Built-in Memory: 192 MB

¥irtual Memory: 193 MEB used on Hard Drive

Largest Unused Block: 655 MB ™ & © Apple Computer, Inc. 1953-1999

E] Macos 35 ME [ 1

MDD

SIE

Figure 11.2: About This Computer Dialog Box

If you open many files simultaneously, or if you open SoftMax Pro while
other applications are open in the background, memory errors can occur.
Also, if you make a Kinetic run with a large number of data points, you may
not have enough memory with a typical allocation. SoftMax Pro requires a
minimum of 7223K (over 7 megabytes) of memory to run, but this is not opti-
mal. The preferred size is 8223K (over 8 megabytes) or larger. Try increasing
the amount of memory allocated to the program. To do this, quit SoftMax Pro
(if it is running). Then highlight the SoftMax Pro program icon (click it once),
and then choose Get Info (31I) from the File menu. The dialog box that opens
lists suggested and minimum memory allocations (see Figure 11.3).
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D =—————5FPFInfo
[sPF |
SOFTHtcE PRO 21993~ 2001 Malecular Devices Corp.
_Shuw:[ dMemory i]

Kind: application program
Memory Requirements
Suggested Size: 10000 K

Minimum Jize: 5000 [
Preferred Size: 10000 K

Hote: Mermory requirements will increase by 2,152 K if
wirtual memary is turned off.

] Locked

Figure 11.3: SoftMax Pro Info Dialog Box
The actual dialog box will show a version number.

Enter a larger amount of memory in the box next to “Suggested size”—the
amount you enter may be limited by the total amount of memory available.
The next time you start SoftMax Pro, it will use the larger memory size you
have allocated. You may also enter a different number into either the mini-
mum or preferred size boxes. It is suggested that you do not reduce the num-
ber in the “Minimum size” box (you may increase it, however). The
“Preferred size” can be as large as you wish, depending on the amount of

memory available.
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tinee General

1)

2)
3)

4)
5)
6)

Printshop Launches instead of SoftMax Pro (Windows only)

Both Printshop (an application from Brederbund) and SoftMax Pro use the
extension “.pda” to identify files. If Printshop is already installed when you
install SoftMax Pro on your computer, the “.pda” extension will have already
been registered with Windows as a Printshop file, and SoftMax Pro files will
appear with the Printshop icon. Double-clicking any file ending with the
“pda” extension will launch Printshop instead of SoftMax Pro.

There are two ways to fix this problem: 1) you can launch the SoftMax Pro
program and open the data or protocol file from within the program; 2) you
can change the program that starts when you open a file. To perform this sec-
ond option, do the following;:

In My Computer or Windows Explorer, click the View menu, and then click
Options.

Click the File Types tab.

In the list of file types, click Printshop. The settings for Printshop will be shown in
the File Type Details box (“PDA” will appear as the extension used).

Click [Edit].
In the actions box, click [Open].
Click[Edit], and then specify SoftMax Pro as the program you want to open files

that have this extension. To do this, click the[Browse. . . ]button and locate
the SoftMax Pro executable file.

Doing this will cause “.pda” files to be associated with SoftMax Pro instead of
Printshop. In order to open Printshop files, you will need to open the Print-
shop application and open “.pda” files relating to Printshop from within that
application (double-clicking a “.pda” file will open SoftMax Pro).

11-18
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Introduction

SoftMax Pro can be controlled by other Windows applications by means of a
simple ASCII string-based messaging system. Using the Win32 “SendMes-
sage” function, SoftMax Pro remote command strings such as “ReturnStatus”,
“Read” or “SaveAs:myFile” may be sent as a Windows Message to SoftMax Pro
for remote process execution.

Additionally, SoftMax Pro version 4.0.1 or later supports queued processing
of remote commands. This feature allows the client process to send a block of
remote commands and then pause for completion as opposed to testing for
command completion between each command. The user is never blocked (or
held up) while sending remote commands. An additional benefit of this
option is that, when the client processes the request status, the “ReturnStatus”
command is processed immediately even if SoftMax Pro is busy carrying out
other tasks.

A remote command. Using SendMessage
function, either WM COPYDATA, or
WM_SETTEXT command is sent

User enabled

queue Client
: Process
H Text data returned asynchronously, as a >
Next remote ; result of WM_COPYDATA being used
command
to execute’ 4
v
SOFTmax PRO

ol Text data returned synchronously, as a > Clipboard

result of WM_SETTEXT being used

Figure 12.1: SoftMax Pro Remote Command Interface

Notes On Queued Processing

¢ To enable queued processing specify “/R” (for Remote) in the program com-
mand line when launching SoftMax Pro. This option is optional in order to
maintain compatibility with previous versions that did not include queued
processing.

e After sending a block of remote commands, the caller should wait until the
commands have been completed by sending the command ReturnStatus
which returns the number of remote commands in the queue yet to be exe-
cuted. When “ReturnStatus” returns the message that there are zero remote
commands waiting, the caller should then check that the reader is idle
using the Status command. When the queue is empty and the reader is
idle, the caller may clear the command queue and send another block of
commands.

* The command queue is limited only by the memory capacity of the com-
puter. No SoftMax Pro error will be generated when the user has flooded
the software with remote commands which results in overloading memory.

SoftMax Pro User’s Manual
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* A special command has been created to clear the queue: ClearQueue. This
command is processed immediately. See “SoftMax Pro Commands” on
page 12-9 for more details.

* The Stop command is not queued and processed immediately. See “Soft-
Max Pro Commands” on page 12-9 for more details.

Send/Receive Remote Commands

In SoftMax Pro version 4.0.1 or later, the user may choose between send-
ing remote commands using windows message (1) WM_SETTEXT or
(2) WM_COPYDATA.

1) The WM_SETTEXT approach.

e Call theWin32 RegisterWindowMessage function to register a unique message
tag. SoftMax Pro uses this tag information when the command is received
to distinguish between a Windows generated message and an external com-
mand. The tag should be a non-zero value.

UINT tag = RegisterWindowMessage(“SOFTMaxProMsg”);

¢ All messages must be sent to the SoftMax Pro main window. Note that if
SoftMax Pro is not currently running, this will return a null value, requiring
your program to discontinue until SoftMax Pro is restarted.

HWND hwnd = FindWindow(“SOFTMaxProMainWnd”,
“SoftMax Pro”);

* A complete list of remote commands can be found in “SoftMax Pro Com-
mands” on page 12-9. Do not forget that the tag value, from RegisterWindow-
Message above, is sent with the command string. (See Microsoft
documentation regarding the SendMessage function for more information.)

SendMessage(hwnd, WM_SETTEXT, tag,
(LPARAM)remoteCommandString)

® For example, to send SoftMax Pro a Read command:

SendMessage(hwnd, WM_SETTEXT, tag, (LPARAM) “Read”)

e If return data is expected, such as with remote commands Return Status,
Return Timing, and ReturnData, the data is returned to the clipboard. The
advantage of this approach is that it may be universally applied to Visual
C++ and Visual Basic modules, Excel macros, etc. An example of retrieving
clipboard data is shown below, where the string data retrieved is finally
stored into a Microsoft CString object.
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if (1::OpenClipboard(NULL) )
return FALSE;/ / Error opening clipboard
HANDLE handle = ::GetClipboardData(CF_TEXT);
if (handle == NULL)
{
::CloseClipboard();
return FALSE;/ / Error, no data in clipboard

}

/| get clipboard data, store in MFC CString object
CString returnStr = CString ((char *) handle );

/| close the clipboard
::CloseClipboard();

2) The WM_COPYDATA approach.

e Call the Win32 RegisterWindowMessage function to register a unique mes-
sage tag. SoftMax Pro uses this tag information when the command is
received to distinguish between a Windows generated message and an
external command. The value returned should be a non-zero value.

UINT tag = RegisterWindowMessage(“SOFTMaxProMsg”);

Call the Win32 RegisterWindowMessage function to register another unique
message tag. Your software will use this tag information when the asyn-
chronous windows message is returned, and will distinguish between a
Windows generated message and an external command. The value
returned should be a non-zero value.

UINT replyTag = RegisterWindowMessage(“SOFTMaxProReplyMsg”);

* All messages must be sent to the SoftMax Pro main window. Note, if Soft-
Max Pro is not currently running this will return a null value, thus, requir-
ing your program to discontinue until SoftMax Pro is restarted.

HWND hwnd = FindWindow(“SOFTMaxProMainWnd”, “SoftMax Pro”);

* Get your window handle. This is the window to receive the return mes-
sage.

HWND MyWnd = GetSafeHwnd()
Assign which command you wish to send. Place the command in heap
space, which appears to be necessary with older Windows operating sys-
tems.

char *emdStr = “Read”;/ / Example remote command // to send
char *msgStr = _strdup(cmdStr); // String duplication, copy
// command to heap space.

¢ Create the Win32 COPYDATASTRUCT message that will be sent. See Microsoft
documentation regarding this structure for details.

SoftMax Pro User’s Manual 12-5



Chapter 12: SoftMax Pro Remote Command Language @

COPYDATASTRUCT cd;/ / This struct is defined in
/ | Microsoft include file
cd.dwData = (DWORD) MyWnd;/ / Handle to a window
/ | receiving return
/ /| information
cd.cbData = strlen(msgStr)+1;/ / Length of message string,
// adding 1 for null terminator
cd.lpData = msgStr;/ / String pointer to remote
// command

e Finally, send the message to SoftMax Pro. A complete of list of remote com-
mands can be found in “SoftMax Pro Commands” on page 12-9. Don't for-
get that the tag value, from RegisterWindowMessage above, is sent with the
command string. (See Microsoft documentation regarding the SendMes-
sage function for more information.)

SendMessage(hwnd, WM_COPYDATA, tag, (LPARAM) &cd)

Either a completion message or return data is returned. Remote commands
Return Status, Return Timing, and ReturnData return data. In either case, data
is received through an asynchronous windows message inside Win32 COFY-
DATASTRUCT type data packet.

For example, a typical OnCopyData window callback is shown below, where
the string data retrieved is finally stored into a Microsoft CString object.
Note the use of variable replyTag, discussed above, which is used to isolate
the correct windows message returned.

BOOL CUserDlg::OnCopyData(CWnd* pWnd, COPYDATASTRUCT™ cd)
{

if (cd->dwData == replyTag)
/* String pointing to status */
CString retStatus = (char®) cd->lpData;
}
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Summarizing Remote Commanding

SoftMax Pro has two groups of remote command instructions:
1) Remote commands that DO NOT return data.
Commands that do not receive data are further broken into:

A) The user wishes to receive a completion message after the command has been
sent.

After receiving a remote command that uused the WM_COPYDATA mes-
sage, SoftMax Pro will send a completion message once the command has
been executed. An asynchronous window message is returned as a win-
dow callback, typically an OnCopyData handler, inside the Win32 COPY-
DATASTRUCT types data packet. For example, if the “Read” command
were sent, an “OKRead” text string will be returned after the read is com-
pleted.

B) The user does not wish to receive a completion message.

Use SendMessage combined with WM_SETTEXT for messages that do not
require a completion message. The advantage of this approach is that it
may be universally applied to Visual C++ and Visual Basic modules,
Excel macros, etc.

3) Remote commands that DO return data.

There are three remote commands that return data: ReturnStatus, ReturnTim-
ing, and ReturnData. (See “SoftMax Pro Commands” in this chapter for
details).

It the caller has enabled queue operation, the command ReturnStatus is han-
dled immediately, and not queued, as are other remote commands. Data is
returned in one of two ways:

A) After sending the remote command using the WM_COPYDATA message, the caller
can look for return data through an asynchronous Windows message inside a Win32 COPYDATASTRUCT
type data packet. An asynchronous window message is returned as a window callback, typically an OnCo-
pyData handler.

B) After sending the remote command using the WM_SETTEXT message, the return
data will be available immediately on the clipboard. The advantage of this approach is that it may be uni-
versally applied to Visual C++ and Visual Basic modules, Excel macros, etc.

Programmer Notes

e COM ports 1-9 can be used for robotics purposes. Molecular Devices rec-
ommends using COM1 or COM2. These are typically the most stable.

® An Autosaved file from the robotics run can be saved as either a text (.txt)
or SoftMax Pro data (.pda) file. This selection is made in the Preferences dia-
log box within SoftMax Pro (choose Edit > Preferences).

* More memory will be needed to run SoftMax Pro using remote commands.
Depending on the robotics used and the type of file created with SoftMax
Pro, a computer configured with the minimum amount of RAM (see “Com-
puter System Requirements” on page 2-6) will restrict the size of the file
that can be generated.

An experiment with more than one plate of data could adversely affect Soft-
Max Pro’s efficiency. If increasing the computer’s memory is not an option,
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Molecular Devices recommends using only one plate per file and also
ensuring that the computer is dedicated to use for SoftMax Pro (i.e., is not
being used for other purposes while SoftMax Pro is running).

Molecular Devices’ Position

In order to integrate robots from other manufacturers with certain instru-
ments from Molecular Devices Corporation, or to automate the export of data
from SoftMax Pro to a desired LIMS package, Molecular Devices has made
available in this chapter the commands enabling the remote control of Soft-
Max Pro. Molecular Devices has tested these commands but does not provide
technical support for specific integration needs. Molecular Devices strongly
recommends that customers consult a third-party automation company if
internal software resources or expertise are not available.

All leading automation vendors have integrated SoftMax Pro and Molecular
Devices’ instruments with their systems. A partial list of these vendors
includes:

® Beckman Coulter (SAGIAN)
¢ Zymark Corporation

® CRS Robotics Corporation

e TekCel Corporation

¢ QIAGEN Inc.

¢ Hudson Control Group

If you are a robotic vendor or an individual integrator and you need more
information, please contact your local Molecular Devices sales representative
or send an email (with the message titled “SoftMax Pro”) describing your
interest to info@moldev.com.

12-8
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SoftMax Pro Commands

SoftMax Pro commands are single words. If parameters are required with a
command, a colon is used between the command and the parameters.

Commands may be sent using either the WM_SETTEXT or WM_COPYDATA
approach. Completion messages or data are returned directly when com-
mands are sent using the WM_COPYDATA method. Completion messages or
data are placed in the system clipboard when commands are sent using the
WM_SETTEXT method.

ClearQueue

Close

When queued processing is enabled, this command clears the queue of
remote commands that have not yet been executed. This command can be
useful when you wish to clear the queue (perhaps during software develop-
ment). If queued processing is not enabled, this command does nothing.

Close the current document.

/N\[IXPIONA If the data has not been saved, the document is closed any-

way with no user warning.

CloseCDrawer

[FlexStation only] Tell SoftMax Pro to close the compound drawer.

CloseDrawer

Tell SoftMax Pro to close the instrument drawer.

CloseTDrawer

Copy

[FlexStation only] Tell SoftMax Pro to close the tips drawer.

This is equivalent to pressing CTRL-C or selecting Copy from the Edit menu.

Notes:

e If a plate section has just been read or is the only selected section, the plate
data will be copied to the clipboard.

e The data copied will follow the display settings for the current plate (nor-
mally Raw Data).

e Other sections such as Groups can also be copied. The SelectAll command
should be used first.

ExportAs: XXX

Tell SoftMax Pro to export data in the standard SoftMax Pro format.
¢ Attribute available: -a

The “ExportAs” command without the “-a” attribute overwrites any existing
file without warning. However, you can choose to append export data to the

SoftMax Pro User’s Manual
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end of an existing file by specifying the “-a” attribute. In addition, this
exported file can then be imported and all data can be viewed as a single doc-
ument file.

Please note that, when using the attribute “-a,” a single space is required
between the attribute and the following directory and file string (XXX).

Example:
Without the attribute— ExportAs:c:\SoftMax Pro\exportfile.txt
With the attribute— ExportAs: -a c:\SoftMax Pro\exportfile.txt

ImportTemplate: XXX

Have SoftMax Pro import a template file. The file should comply with Soft-
Max Pro’s template file format. A plate section should be selected prior to
importing a template.

NameCurSection

New

This (re)names the current selected section. If no section is selected, nothing
happens.

Notes:

e This command is used typically to identify different plates in an automated
environment.

e The data copied will follow the display settings for the current plate (nor-
mally Raw Data).

Example:

“NameCurSection:FPlate#002345”

Have SoftMax Pro send a New command. This creates a new document and
reads in the values contained in the “Default Protocol.ppr” protocol file.

NewNotes

Tell SoftMax Pro to send a New Notes (section) command. This creates a new
Notes section within the current Experiment.

NewPlate

Tell SoftMax Pro to send a New Plate (section) command. This creates a new
Plate section within the current Experiment.

OpenAssay: XXX

Have SoftMax Pro open a protocol file. The file should be in SoftMax Pro’s
Assays folder which is set using the Assays menu. Protocols can also be
stored in subdirectories of the Assays folder.

Notes:
® Only protocol files can be opened.

¢ SoftMax Pro will append .ppr to any filename passed in.

12-10
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e If the file is not found, SoftMax Pro does nothing.

Examples:

“OpenAssay:myFile”
“OpenAssay: \ mySubDirectory \ myFile”

OpenCDrawer
[FlexStation only] Tell SoftMax Pro to open the compound drawer.

OpenDrawer
Tell SoftMax Pro to open the instrument drawer.

OpenTDrawer
[FlexStation only] Tell SoftMax Pro to open the tips drawer.

ReturnData

This command asks SoftMax Pro to send data back from the currently
selected plate. Generally this is used to send the data directly to the caller
instead of using the clipboard. If data is to be returned to the clipboard, this
command functions like the SoftMax Pro “Copy” command when a plate is
the currently selected section.

ReturnStatus

This command returns the current instrument status. Even if queue operation
is enabled, this command is not queued and is processed immediately.

The status is an ASCII string that has

e Information about the instrument type and version,
e Whether the instrument is busy or idle,

* The instrument’s current temperature, and

e The state of its drawer.

If queue operation is enabled, the number of remote commands queued is
also returned.

The exact format of this response depends on the type of instrument in use.

If SoftMax Pro failed to place data in the clipboard, then no return status will
be available.
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Example:

ReturnStatus:<tab><cr>
ReaderType<tab>Version#<cr>
State:<tab>[Offline, Busy, or ldle]
Temperature:<tab>XXX
Drawer:<tab>[Open or Closed]
Que:<tab>NumberRemoteCmdsinQueue

ReturnTiming

This command sends back the number of seconds that it would take to read
the current plate. For multi-plate documents, the plate to be used is chosen in
the same way as described in the “Read” command above.

SaveAs: XXX

Have SoftMax Pro save the current document file. The file will be saved in the
current SoftMax Pro Autosave directory which is set in the Preferences dialog
accessed through the Edit menu. Data files can also be saved to subdirectories
of the Autosave directory.

Notes:
* SoftMax Pro will append .pda to any filename passed in to it.

e If a file with the same name already exists, SoftMax Pro will automatically
overwrite the file with NO warning.

e If the subdirectory does not exist, the file will not be saved.

Examples:
“SaveAs:myFile”
“SaveAs:\ mySubDirectory \ myFile”
SelectAll
This is equivalent to pressing CTRL-A or choosing Select All from the Edit

menu. This can be used to select data in group tables for copying (not needed
for copying plate data).
SelectSect

Select a section by name. This can be useful for multi-plate protocols or for
selecting Group tables for copying.

Examples:
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“SelectSect:Plate#0023499”
“SelectSect:Group#1”
SelectSectNum

Select a section by its order in the document. This can be useful for multi-
plate protocols or for selecting Group tables for copying.

Example:
“SelectSectNum:3 ”

SetFolderAs:XXX

Set the current protocol directory. You must specify the root directory.

Example:

“SetFolderAs:c:\ SoftMaxPro \ Basic Protocols”

SetPort:X

Tell SoftMax Pro to set a serial COM port.
SetTemp:XX.X

Send a command to set the current instrument incubator temperature.
SetUserName

Send a command to set the User name prior to opening a protocol file that has

been shielded.

The User name is not the same as the Author name—it is the name of the per-
son using a shielded protocol to gather data. The User name is not used to
validate an electronic signature for a password-protected file.

Notes:
e This command tells SoftMax Pro to save the user’s name internally so that

when an “OpenAssay” command is issued for a shielded protocol, SoftMax
Pro will assign this User name for the newly created document.

¢ This user name remains stored within the program until the SoftMax Pro is
terminated.

¢ The user name will be ignored if the currently open data file was not gener-
ated from a shielded protocol.

Example:
“SetUserName:John Doe”
SetUserPassword
Prepare SoftMax Pro with the protocol password prior to opening a shielded
protocol file.
Notes:

e This command tells SoftMax Pro to save the protocol password internally
so that when an “OpenAssay” command is issued using a shielded proto-
col, SoftMax Pro will use this password to open the file.
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Stop

e This protocol password remains in use until the program terminates or
another protocol password is sent.

* The password is limited to 8 characters.

Example:

“SetUserPassword:bop-i-do”

Send SoftMax Pro a command to stop reading. If queue operation is enabled,
this command is not queued, the queue is cleared, and the command is pro-
cessed immediately. This is similar to clicking the Stop button on the SoftMax
Pro tool bar except the Stop button does not affect remote command process-
ing or its queue.

This command should be sent before any Close or Quit command if there is a
possibility that the instrument is still reading.

/N\ XSO If the data has not been saved, the application quits anyway
with no user warning.

Visual Basic (Excel Macro) Example

' First some housekeeping code:
Private Declare Function FindWindow Lib “user32” Alias _
“FindWindowA” (ByVal IpClassName As String, _
Byval IpWindowName As String) As Long

Private Declare Function SendMessage Lib “user32” Alias _
“SendMessageA” (ByVal hWnd As Long, ByVal wMsg As Long, _

ByVal wParam As Long, _

ByVal IFParam As String) As Long

Private Declare Function RegisterWindowMessage Lib “userd2” Alias _
“RegisterWindowMessageA” (ByVal mgsName As String) As Long
Const WM_SETTEXT = 12" define a windows message value
Function SendMsgToFro(ByVal msgStr As String) As Long
hWhnd = FindWindow(*SOFTMaxFProMainWnd”, “SoftMax Fro™)
If Wnd = O Then ' one beep means Pro is not running.
Beep
Else
" Pro is running so use the SendMessage AFI
softmaxMsg = RegisterWindowMessage(“SOFTMaxProMsg”)
If softmaxMsg = O Then

12-14
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' This version of Fro does not understand external msgs
Beep
Beep
Else
SendMessage(hWnd, WM_SETTEXT, softmaxMsg, msgStr)
End If
End If
End Function
' This is an example of how to use the above routine
Sub SendNewMsgToFro()
SendMsgToPro (“New”)
End Sub

MEC C++ Interface to SoftMax Pro Remote Commands that
Return Values

Some SoftMax Pro IPC commands return values. By default they put the data
in the clipboard, but optionally they will use the WM_COPYDATA mecha-
nism to return data directly to the caller.

In order to have the SoftMax Pro response returned in this fashion, the com-
mands must be sent using WM_COPYDATA so that SoftMax Pro knows what
to send the response to.

SoftMax Pro will then reply with another WM_COPYDATA message that
contains the response.

MFC Example Code:

/1 Global variable used in holding ID determined through RegisterWindowMessage
/I This ID is later used to discriminate between WM_COPYDATA messages

/1 received, to understand which WM_COFPYDATA coming back has the

/I instrument status.

unsigned int  gExternalReplyMsg|D;

/I Entry point for typical MFC windows program
int APIENTRY WinMain(HINSTANCE hlnstance,
HINSTANCE hPrevinstance,
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LPSTR  IpCmdlLine,
int  nCmdShow)

/I Perform this initialization early in the program

gExternalReplyMsglD=RegisterWindowMessage(“SOFTMaxProReplyMsg™);

/1" Callback for processing windows messages received

LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wFaram,
LPARAM IFParam)

{

/1 begin processing incoming window messages
switch (message)
{
case WM_COPYDATA:
/1 Windows WM_COFPYDATA message received.
/I Check if this message contains status message expected.
COPYDATASTRUCT *cd;
cd = (COPYDATASTRUCT™) IParam;
if (cd->dwData == gExternalReplyMsg|D)
{
/I length of status message string plus 1

unsigned int len = cd->cbData;

/l instrument status message returned

char *str = (char®) cd->IpData;

/1 Process return data as you wish
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case WM_COMMAND:
/I Windows command to process the application menu selection
wmld = LOWORD(wFaram);
wmEvent = HIWORD(wFaram);

/1 Parse the menu selections:
switch (wmld)
{
/I For this example, the user has set up a
/1 menu selection to soliciting instrument status from
/1 SOFTMaxPro application software.
/1'1d IDM_COPYDATA defined in resource.
case IDM_COPYDATA:

sendCommand();

void sendCommand|()

{
// User has selected menu selection to send SoftMaxFPro remote
// command “ReturnStatus”. See SoftMaxPro User's Manual,

/I chapter 12, Remote Command Language.

char *cmdStr = “ReturnStatus”;

char *msgStr = new char[strien(cmdStr)+1];

/I Place command in heapspace. Note that a run time error may
/I'occur unless command is copied to heapspace

strepy(msgStr, cmdStr);

// This struct is defined in MFC include files
COPYDATASTRUCT cd;
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/I Handle to a window, type HWND.
cd.dwData = (DWORD) hWhd;

/I Length of message string plus 1
cd.cbData = strlen(msgStr)+1;

/I Remote command string is in heapspace

cdlpData = msgStr;

/I Primary method in eending windows command to SoftMaxFPro application.
HWND hwnd = FindWindow(“SOFTMaxFroMainWnd”,

“SoftMax Pro™);

UINT smaxMsg = RegisterWindowMessage(“SOFTMaxProMsg”);

SendMessage(hwnd, WM_COPYDATA, (WPARAM)
smaxMsg,

(LPARAM) &cd);

/I Message sent, delete heapspace no longer used.

delete msgStr;
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Appendix A: SoftMax Pro Version Specifications

Introduction

This Appendix lists enhancements and bug fixes made to SoftMax Pro in pre-
vious releases.

SoftMax Pro 3.1 Update Specification

SpectraMax Plus

384 support

The SpectraMax Plus®** was added to the Reader list in the Preferences dia-
log. The Instrument Settings dialog for this new instrument is very similar to
that for the SpectraMax Plus with the exception that a Plate Type options was
included. The Plate Type selections include a standard 96-well plate and a
standard 384-well plate.

SpectraMax Gemini XS support

The SpectraMax Gemini XS was added to the Reader list in the Preferences
dialog. The Instrument Settings dialog for this new instrument is very similar
to that for the SpectraMax Gemini. A new Plate Type table was provided for
this instrument. The Plate Type selections include standard 96-well, 384-well,
48-well, 24-well, 12-well, and 6-well plates. Also, the Automatic setting for
PMT Sensitivity is available for Spectrum reads with this instrument.

When performing an excitation scan with this instrument, the user can select
to have no excitation filter present or to have the default excitation filter
present. This setting defaults to having no filter present.

Well Scanning Read Mode

A new read mode is provided for a Well Scan. This read mode provides the
ability to take readings at more than one location within a well. The Well Scan
read mode is available for both the SpectraMax Gemini and SpectraMax
Gemini XS instruments. In the Instrument Settings dialog, all the options that
are included for Endpoint reads are available for Well Scans. One additional
option is available, the Well Scan Editor shown in Figure 1.

The Well Scan Editor allows the user to specify how a Well Scan is performed.
Four patterns are provided; a horizontal line, a vertical line, a cross (which is a
combination of a horizontal and vertical line), and a grid pattern. The user
also specifies a density setting, which determines the number of points read
in the line patterns or the maximum number of horizontal and vertical points
included in the grid pattern. With the grid pattern, points that land too close
to the edges of the well are excluded. All points that land within 2.8 mm of an
edge are excluded.

Only odd numbers of points are included in density settings. The minimum
number of points is 3 for all plate sizes. The maximum number of points
depends on the well diameter. To determine the maximum number of points
included in density settings, 5.6 mm is subtracted from the well diameter, the
remainder is divided by 0.8 mm and the largest odd integer that is less than
this number used.

SoftMax Pro User’s Manual
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The Well Scan Editor provides information on the number of points to be
read, the point spacing and the approximate read time depending on the pat-
tern and density settings. Point spacing is determined by subtracting 5.6 mm
from the well diameter and dividing the remainder by the density. The mini-
mum point spacing is 0.8 mm.

o &l e [@&

Endpoint Kinetic Spectrurn well Scan

Options:
Y TETETETIgTS

Ex Em Auto Cutoff On
485 535 3530
Sensitivity - Pattern:
Readings: 6
PMT: Auto LLL]
Automix
Before: Off

;l | well Scan Editor

Point Spacing: 1.43 mm
AutoCalibrate Points Per wiel: 37

an Approximate Read Time: 25 minutes

Well Scan Editor

Pattern: Fill
Censity: ¥

Plate Type
24 wWell Costar

SHins _| Cancel | ar. I

Read ertire plate

Figure A.1 Well Scan Editor option

In the Display dialog for Well Scan plates, the user can choose between a gray
scale display, showing reduced values or showing both. With multiple wave-
length pair Well Scans, the user can choose between viewing the data from
different wavelengths separately or together. The default reduction is the
average of all points in a scan. The minimum value, maximum value, and
Custom reductions are included as in the reduction drop-down list.

Plate Sections default to presenting the points read in a Well Scan in gray
scale. For multiple wavelength pair Well Scans, the readings from different
wavelength pairs are shown in different colors. The first wavelength pair is
shown in black. The second wavelength pair is shown in blue. The third
wavelength pair is shown in read. The fourth wavelength pair is shown in
yellow. For each position in a Well Scan, the color for the wavelength pair
with the highest reading is shown. Well scan data can also be viewed in well
graphs.

The SoftMax Pro export format has been extended to include Well Scans. Well
scan has been added to the read mode field (field 5). The number of points
read is reported in field 9. The Well Scan pattern is reported in field 10. The
Well Scan density is reported in field 11. The data from each position is output
in subsequent rows or plates starting with the top, left point and proceeding
with horizontal priority.

A-4
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Apple OS 9 Navigation Services

The methods for finding, opening, and saving files have changed with OS 9
from Apple. Macintosh Navigation Services have been updated in SoftMax
Pro to incorporate these changes. Compatibility with earlier operating sys-

tems has been maintained.

Interprocess Messaging

A command for exporting data has been added to Interprocess Messaging.
The ExportAs command saves files to the Autosave directory or to subdirec-
tories of the Autosave directory. The “.txt” extension is automatically
appended to these files. Also, the GetTiming command for determining the
length of time needed to read a plate has been updated to provide more accu-
rate information.

Instrument Settings Changes

The ability to choose between wavelength and column priority reads has been
added to Endpoint and Spectrum modes in the SpectraMax Plus and Spectra-

Max Plus3%*. The ability to use Speed Read for Endpoint reads has been

added to the SpectraMax Plus, SpectraMax Plus>%*, SpectraMax 190, Spectra-
Max 340PC and VersaMax.

Password Protection

Password protection has been updated to use a new encryption scheme.
Compeatibility with older files has been maintained.

Minimum Kinetic Interval

Minimum Kinetic interval calculations have been updated to include the

SpectraMax Plus®3* and the SpectraMax Gemini XS. The calculations for

large-well plates have also been updated.

Autosave Changes

The Autosave option in the Preferences dialog has been enhanced so that the
file creation date can be appended to the file name when files are saved in
sequence. An Append Date checkbox is used to activate this feature. The
names of the files created when Append Date is activated begin with the file
prefix, followed by the date, the iteration number, and the file extension.

If the file prefix field is left blank in the Preferences dialog, the autosaved files
will use the protocol creation date as the file prefix.

Autoprint Changes

When Autoprint and Autosave are both selected in the Preferences dialog, the
name used in the footer of the printed document will match the name of the
correspondingly saved file rather than the on-screen document name. If Auto-
print is used without Autosave, the on-screen document name is used.
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SoftMax Pro 3.1.1 Update Specification

Correction of Problems in SoftMax Pro 3.1

Several problems were found in SoftMax Pro 3.1 that were corrected in Soft-
Max Pro 3.1.1.

¢ Password protected files from version 3.0 did not open correctly in version
3.1

¢ In the Display dialog, displaying raw data in 1000s could not be deactivated
after it was activated.

* Well scan files with custom plates were not defaulting to the correct plate
type.

¢ Wavelength settings for Gemini Spectrum reads were not being correctly
verified. Problems occurred with Start wavelengths higher than Stop wave-
lengths.

¢ The wrong error message appeared when the number of Kinetic reads was
set higher than 10,000.

¢ AutoPMT was available in Kinetic mode on a fluorescence reader when an
absorbance Kinetic protocol was opened. Also, AutoPMT was available on
the Gemini for spectra when an absorbance Spectrum file was opened.

New Interprocess Messaging Features

The NewPlate command creates a new Plate section in the currently selected
Experiment. The plate will be named following the normal rules for SoftMax
Pro. This plate name will be Plate#X, where X is the lowest number not
already being used for a section.

The NewNotes command creates a new Notes section in the currently
selected Experiment. The notes will be named following the normal rules for
SoftMax Pro. This notes name will be Notes# X, where X is the lowest number
not already being used for a section.

The SaveAs, OpenAssay, ExportAs and ImportTemplate commands have
been modified to allow full pathnames. The file path can be fully redirected
by beginning the filename with a partition letter and a colon (D:\ mySubDi-
rectory \ myFile, for example).
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SoftMax Pro 3.1.2 Update Specification

New and Revised Interprocess Messaging Features

New and Modified Features for Robotic Integration
1) Expanded COM ports selection (0-9).

2) Extended communication response timeout value and removed the time-out
warning dialog during remote command operation.

3) Added SetFolderAs: XXX command.

User can set the current protocol directory using this remote command.
User has to specify the directory or file path.

Example: SetFolderAs:c:\ SoftMax Pro 3.1.2\ Basic Protocols

4) Added a parameter to the ExportAs:XXX command (append data to an existing
export file and import the file as a single document).

"

The ExportAs command without the —"a" attribute overwrites any exist-
ing file without warning. However, user can choose to append export
data to the end of an existing export file by specifying the —"a" attribute.
In addition, this export file can then be imported and all data can be
viewed as a single document file.

Please note that a single space is required between the attribute and the
following directory and file string (XXX).

Example: ExportAs: -a c:\ SoftMax Pro 3.1.2\ exportfile.txt

SoftMax Pro 3.2 Update Specification

FlexStation Features

e Supports all the features of the new FlexStation instrument including a new
read mode (also called “FlexStation”). New tabs are included in the Instru-
ment Settings dialog box for the new read mode.

¢ The Plate section for FlexStation instruments shows which wells have been
selected for transfers: small, color-coded triangles in the corners of the wells
show first and subsequent transfers.

¢ Information about the transfer settings and compound sources is shown
beneath the Plate display.

¢ Because intervals between readings are not predictable in FLEX mode, Soft-
Max Pro collects and stores a time tag for each reading made in FLEX mode.
This time tag is used in analysis and graphing of the resulting data.

* When SoftMax Pro is connected to a FlexStation instrument, additional
items are available in the Control menu:
- Open/Close Tip Drawer
- Open/Close Compound Drawer
- Set Air Gap: Allows you to set the distance (from 0 to 200 milliliters)
between the tip of the pipette and the bottom of the plate well.

* Bottom Read allows the FlexStation instrument to take readings upward
from the bottom of a microplate instead of downward from the top.
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New Accessors

* New accessors have been created to accommodate the new instrument set-
tings included for FLEX mode. These include accessors for transfer vol-
umes, transfer rates, transfer timing, pipetter heights, and source types for
each transfer. Accessors for transfer areas, source areas, and tip types are
also available.

Checksum

e The checksum feature has been activated for the FlexStation instrument to
check for accuracy of received data.

Import/Export

¢ SoftMax Pro can now export a tab-delimited time-tagged file from FlexSta-
tion data. SoftMax Pro is also able to re-import the time-tagged file data.

e A tab-delimited text file with time-interpolated data can be exported from
SoftMax Pro. Such data can facilitate analysis using third-party software
(such as Microsoft Excel). Time-interpolated files cannot be re-imported
into SoftMax Pro.

¢ The import feature has been expanded to include the ability to import a tab-
delimited text file exported from FLIPR®.

Autoread

o This new feature is included for all instruments (not available in Kinetic
and FLEX read modes). Autoread enables the sequential reading of multi-
ple plates within an experiment. You can set intervals between plate reads,
if desired.

Reduction Modifications

* A new Kinetic reduction dialog box is available for FlexStation read mode
that adds special display options: Raw Values, Baseline Offset Values, and
% Increase Values. These display options are used to alter the way in which
the data is graphed. Additionally, for Slope and Area Under the Curve cal-
culations for curve fitting, the raw data is smoothed using a simple moving
average. You can choose the period of this moving average from a popup
menu.

¢ Additional reduction formulas are available in the FlexStation Kinetic
reduction dialog box: Time at Minimum, Time at Maximum, Time at 1/2
Minimum, Peak, and Max-Min.
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SoftMax Pro 4.0/4.01 Update Specification

GLP/GMP Support

New levels of file protection have been added:

e In addition to standard password protection of a file, you may now add an
author’s name to a file. This name is saved with the file, will print with the
report, and is shown on the screen.

e To prevent any and allchanges to a file, including saving it under a different
name or accidentally overwriting it with a file of the same name, you may
choose to shield a file. The author of the file must include his/her name and
password, as well as a new shielding name and password as part of the file
protection.

e Exported files now show the date, author, and file name.

e All printed pages now show the file name, date, author, and Molecular
Devices copyright information on all pages.

Analyst System Files

e Import Analyst... has been added to the Import menu. This selection allows
you to import verbose reports generated using Criterion Host or SCREEN-
PLAY software for all instrument modes.

After import, the data from the Analyst System file can be viewed and ana-
lyzed just as if it had been generated by SoftMax Pro.

FLIPR Files

* Import FLIPR... has been added to the Import menu. This selection allows
you to import “FPD” files exported from FLIPR software.
After import, the data from the FLIPR file can be viewed and analyzed just
as if it had been generated by SoftMax Pro.

Robotics

¢ Autosaving a file now saves time with seconds.

* New robotics commands have been added to automate opening and closing
the tip and compound drawers of the FlexStation instrument.

e COM port switching for multiple instruments is now available.
e STATUS has been clarified (application vs. instrument busy status).
* A user name and password can be entered to open a password-protected
file.
FlexStation Enhancements

* 384-well plates are now supported for both reading and for use as a com-
pound source
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Well Scan Mode

¢ Blank subtractions are performed differently: previously a point-to-point
subtraction was used; now all points in the well are averaged and that aver-
age is subtracted from the average of all sample points.

Export Function Updates
* Notes sections are now exported with data from Plate sections

* Molecular Devices copyright information added to the bottom of exported
data

¢ Exported information is formatted with tabs between items so that it can be
opened and viewed using Excel and the data will parse properly into col-
umns

Multithreading of Serial Input (PC only)

e PC serial input/output is handled using a separate thread in order to
enhance serial communication performance.

Macintosh Communications Toolbox Support

* Macintosh serial communications through a USB-to-serial port have been
enhanced.

SpectraMax Gemini and Gemini XS Enhancements

¢ Ability to read a single well in Gemini and Gemini XS

Enhanced 4-Parameter Fit

o The 4-Parameter curve fit has been enhanced to be more robust.

Documentation & Software Enhancements
* A robotics program example has been added to the CD files provided.

e Added examples to the Formula Reference Guide. The results of these exam-
ples are included as PDA files that can be used as tutorials.

e Life Cycle Documentation for SoftMax Pro 4.0 is included in the SoftMax
Pro 4.0 Validation Manual.

e A feature request plan and testing plan are included in the SoftMax Pro 4.0
Validation Manual.

Specifications
¢ Added support for Windows ME.

* Dropped support for Windows 95 and Mac OS below 8.6.
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¢ Increased minimum required computer hardware and software specifica-
tions when FlexStation and / or robotics are used.

SoftMax Pro 4.1 Specification

Specifications

Added support for the SpectraMax Gemini EM instrument. The Instrument
Settings dialog box for the Gemini EM includes choices for “Bottom Read”
and a 325-nm additional cutoff filter (total of 16 cutoff filters for the Gemini
EM; the other Gemini instruments have 15). The choice for Time-Resolved
Fluorescence has been removed from the settings for the Gemini EM.
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Absorbance, A
The amount of light absorbed by a solution. To measure absorbance accu-
rately, it is necessary to eliminate light scatter. In the absence of turbidity,
absorbance = optical density - reflection.
A =log [Iy/1]
Iy = incident light
I = transmitted light

In this manual, we use the terms absorbance and optical density
interchangeably.

Active
The window or icon that you are currently using or that is currently selected.

ANSI Character Set

The American National Standards Institute 8-bit character set. It contains 256
characters.

Area Under Curve

Reduction formula for a Kinetic or Spectrum scan that determines the area
under the Kinetic or Spectrum plot, or under a plot in a Graph section. First
the area under the curve is divided into a series of trapezoids; then the area
defined by each trapezoid is computed and all areas are summed.

ASCII Character Set

The American Standard Code for Information Interchange 7-bit character set.
It consists of the first 128 (0-127) characters of the ANSI character set (and
most other 8-bit character sets). The ASCII character set is the most universal
character-coding set.

Author Name

The Author Name is entered from the password dialog box at the time when
file shielding is turned on. The Author Name is different from the User Name
in that it may be the name of the author of a protocol file that is later used to

read data.
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AutoCalibrate

For absorbance instruments, an air reference reading is taken before runs (and
sometimes between Kinetic readings during a run) as determined by the type
of instrument and read settings. For fluorescence instruments, measurement
occurs before reads (and sometimes between Kinetic reads if the interval is
long enough). Calibration data is stored in volatile memory and is used by
SoftMax Pro until the instrument is powered down or the wavelength is
changed. Autocalibration can be turned off (see “AutoCalibrate” on page 5-18
for more information).

Automix
The Automix function determines how often, if at all, automated shaking of

the microplate is performed during a reading. This feature is covered by U.S.
Patent Number 5,112,134.

AutoRead

This feature enables automatic reading of subsequent Plate sections in the
order in which they appear within an experiment. You can set intervals (delay
times) between the plate readings, if desired.

Baud

A data transmission rate (measured in bits/second) for communication
devices.

Blanking— CuvetteSet Section (SpectraMax Plus or Plus®%* only)

Three types of blanking are available in the CuvetteSet section for the Spectra-
Max Plus or Plus’%%: Ref Blanking, Template Blanking, and Group Blanking.

A Ref Blank is created when you click the button or choose Ref from
the Control menu. This command causes the SpectraMax Plus or Plus>®* to
read the cuvette in the cuvette port and applies this reading as a reference for
all cuvettes in the CuvetteSet section.

Template Blanks are created by entering a Blank group in the CuvetteSet sec-
tion template. After a reading, the average of the blank values obtained from
the Blank group is subtracted from all cuvettes.

Group-Associated Blanks are created by placing blank cuvettes within a
group in the template. The values of group blanks are averaged and sub-
tracted from the values of the cuvettes within that group only.

Blanking— Plate Section

Three types of blanking are available in the Plate section: Pre-Read Blanking,
Plate Blanking, and Group Blanking.

Pre-Read Blanking subtracts background signal caused by the microplate
itself, as well as by solvents, reagents, or samples. The individual blank read-
ing from each well can be subtracted from the final reading from the same
individual wells (choose “Pre-read plate” from within the Instrument Settings
dialog box). This is usually used for measurement in the deep UV or for path-
length correction.

INOJWNH Pre-read blanking is not available with all instruments and also is
generally not used with Kinetic assays. If used with Kinetics, it will
complete a pre-read Kinetic run and then subtract these values on a
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point-by-point basis from the “normal” Kinetic run.

Plate Blanks are created by entering a Blank group in the template. After a
reading, the average of the blank values obtained from the Blank group is
subtracted from all wells in the plate.

Group-Associated Blanks are created by placing blank wells within a group
in the template. The values of group blanks are averaged and subtracted from
the values of the wells within that group only.

Bottom Read (FlexStation only)

Available in the Instrument Settings, this selection causes the FlexStation to
read up through the bottom of the microplate rather than down from the top.

Checkbox

A small, square box that appears in a dialog box and that can be selected or
cleared. When the checkbox is selected, an X appears in the box. A checkbox
represents an option that you can turn on or off.

Clear

Within the Template Editor, Clear removes information that was designated
previously for selected wells. By highlighting wells and then choosing Clear,
any information regarding those wells will be erased (the wells will return to
their default status of empty). Note that if you clear the entire template, the
groups themselves will not be deleted and are still selectable. Keeping the
groups allows you to reassign wells without having to recreate groups.

Click

You click an object on the screen by pressing and quickly releasing the mouse
button while the pointer is on that object. When you click once on an object,
such as an icon or file name, it becomes highlighted, which means it is
selected. Whatever action you choose next will affect a selected object.

Clipboard

A temporary storage location within the operating system used to transfer
data within and between files and applications.

Compound and Tip Columns (FlexStation only)

A selected tip column and compound column are assigned for fluid transfer
to a spceific assay plate column.

Compound Source (FlexStation only)

Compounds are transferred from the compound source plate to the assay
plate.

Compound Transfer (FlexStation only)
Microplate fluid transfer from the compound source to assay plate.

Concentration

The amount of a substance present per unit volume. Used as the default sam-
ple descriptor for a series of samples.
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Control

A sample that is run as an internal check of the assay. The control has a pre-
dictable or known assay result against which other results can be compared.

Control Menu Box (Windows)

The icon that opens the Control menu for the window. It is located at the left
of the SoftMax Pro title bar. The Control menu can be activated by clicking in
this box with the mouse or by pressing ALT, SFACEBAR.

Copy
A function common to most software applications that duplicates the selected
text or item and places this duplicate on the clipboard. The copy function is
enabled by pressing 3C on the Macintosh and CTRL+C in Windows.

Copy-and-Paste

A method of copying selected text or graphics from one location and pasting
them to a different location in the same file or into another file (which could
be in an application other than SoftMax Pro).

Analyst System "
Molecular Devices” Analyst System line of instrumentation, formerly from
LJL BioSystems, is specifically designed to address the microplate-based
assay detection needs of Life Science and Drug Discovery laboratories.

Cubic Spline (Curve Fit)

This curve fitting option generates a fit to a cubic equation between each pair
of data points. The cubic equations are computed such that these equations
and their first two derivatives are continuous everywhere.

More information regarding curve fits can be found in Chapters 7 and 8.

Curve Fit

Specifies the type of curve (linear, logarithmic, quadratic, and so on) that is
applied to the data points in a plot. The curve is a graphic representation of
the mathematical relationship between the data points in the plot. More infor-
mation regarding curve fits can be found in Chapters 7 and 8.

Cutoff

A filter used to condition the light entering or exciting the monochromators.
In automatic mode, the instrument sets the cutoffs automatically based upon
the wavelength(s) chosen for reading; with some read modes and types, how-
ever, you can choose a different filter wavelength (manual setting) for the
emission monochromator.

CuvetteSet Section (SpectraMax Plus and Plus3%* only)

The CuvetteSet sections determine how the cuvettes will be read, display data
as it is acquired from the instrument, and define how the data will be dis-
played and used in reduction. CuvetteSet sections can display samples in
three different ways: three samples per row, one sample per row, and in a
grid of cells which corresponds to a microplate format.

B4
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Cut

A function common to most software applications that removes a selection of
text or graphics and places it on the clipboard. The cut function is enabled by
pressing 3X on the Macintosh and CTRL+X in Windows.

Cut-and-Paste

A method of moving selected text or graphics from one location to a different
location in the same file or into another file (which could be in an application
other than SoftMax Pro).

Data Display
Located in the Plate section or CuvetteSet section, the data display is a grid
that corresponds to the layout of the wells in the microplate (for specialized
cuvette displays, see “CuvetteSet Section,” above). This display can show the
results of the reading in various formats [for example: raw signal data (OD,
RFU, RLU), raw %Transmittance (for absorbance instruments only), reduced
data (number or plot), Threshold, Ranged, and Gray Scale].

Data File

Contains the raw data collected from the instrument, as well as any associated
sections or settings (Notes, Graphs, Groups, Instrument Setup, Display
Options, and Data Reductions).

Data Mode

Reduction option to view absorbance data as OD (absorbance) or % Transmit-
tance.

Default Protocol

A protocol file, included with the SoftMax Pro program or created by a user,
that resides in the default folder. The Default Protocol file defines the initial
information that will appear when you open SoftMax Pro or when you create
a new file from within the program. Both Macintosh and Windows versions
of this file are called “Default Protocol”; Windows versions append the
3-character “.ppr” extension.

Desktop
The background on which windows and icons appear.

Dialog Box

Arectangular window that appears temporarily to request information. Some
dialog boxes have options you must choose before SoftMax Pro can carry out
a command and must be closed before you can continue in the software.

Dilution Factor

Specifies the amount of dilution for a given sample. This factor can be multi-
plied against interpolated values to determine concentration of undiluted
sample.

Dimmed

Unavailable or disabled. A dimmed button or command is displayed in light
gray instead of black and it cannot be chosen.
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Double-Click

To rapidly press and release the mouse button twice while the pointer is on an
object. Double-clicking carries out an action, such as opening an icon.

Drag
To move an object on the screen by clicking it, holding down the mouse but-
ton, and then moving the mouse. Also to select an item in a list by dragging
through the list or to select multiple items by dragging across them.
Duplicate

A command available in the Edit menu that allows you to create identical cop-
ies (except data) of all sections and experiments. The name of the duplicated
item will be the same as the previously active item with the word “Copy”
appended.

Emission Spectral Scan

Measures fluorescence or luminescence across a Spectrum of wavelengths for
emitted light for a fixed excitation wavelength. The default value reported for
each well is the wavelength of maximum emission (fluorescence or lumines-
cence).

Endpoint

A single reading of optical density made at one or more wavelengths.

End Time

Reduction parameter used to omit the end of a Kinetic, Spectrum, or FLEX
run from data reduction.

Excitation Spectral Scan

Measures fluorescence at a single emission wavelength across a spectrum of
excitation wavelengths. The default value reported for each well is the excita-
tion wavelength of maximum fluorescence.

Export

Data from SoftMax Pro is copied to a new file and formatted so that it can be
opened by another program such as a spreadsheet or word processing appli-
cation. Data from some or all Plate, CuvetteSet, or Group sections may be
exported. Text exported from SoftMax Pro is tab-delimited.

Exponential (Curve Fit)
The exponential function used to generate this curve fit is:
y=A+B*(1-exp~-x/ Q)
More information regarding curve fits can be found in Chapters 7 and 8.

FLEX

A read mode using fluorescence that is available with the FlexStation instru-
ment. You can specify compound additions and trituration for individual
wells. Data is collected over time, with readings taken at regular intervals
(that can be less than one second—FLEX runs are measured in seconds and
fractions of seconds). FLEX readings can be single- or multiple-wavelength
(up to four).
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FLIPR®

Molecular Devices” FLIPR Fluorometric Imaging Plate Reader system was
developed to perform cell-based, high-throughput screening (HTS) assays.

Fluorescence

The light emitted by certain substances resulting from the absorption of inci-
dent radiation. To measure fluorescence accurately, it is necessary to reduce
light scatter. The governing equation for fluorescence is:

Fluorescence = extinction coefficient * concentration * quantum yield * excita-
tion intensity * pathlength * emission collection efficiency

Fluorophore

A material that absorbs light energy of a characteristic wavelength, under-
goes an electronic state change, and instantaneously emits light of a longer
wavelength.

Four Parameter Logistic (Curve Fit)
The equation used to generate this curve fit is:

y=(A-D) /(1 +(x/CP)+D
More information regarding curve fits can be found in Chapters 7 and 8.

Gain
The amount of increase in signal power expressed as the ratio of output to
input for a photomultiplier tube.

Gray Scale Data Display
Raw or reduced data is displayed proportionally in a plate format using
seven shades of gray, ranging from light shading at the low end to dark shad-
ing at the high end, based on user-defined high and low limits.

Group
Wells can be assigned to group types using the Template Editor. Depending
on the default protocol used, certain group types (such as Standard or
Unknown) may be created automatically; you can create others as required.

Highlight
Selecting an object or piece of text is selected so that it will be affected by your
next action. Highlighted text appears in reverse video or in color. Highlighted
objects may change color or be surrounded by a selection cursor.

Icon

A graphical representation of an element of the computer or software such as
a disk drive, application, or file.

Import
Bringing information or data from another application into SoftMax Pro.
Information can be brought into SoftMax Pro in two ways: by copying tab-
delimited text to the clipboard and then pasting this information into the
Plate section or CuvetteSet section within SoftMax Pro; or by using the
Import command under the File menu to import ASCII text files having spe-
cific formats.
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Incubator

Choosing Incubator from the Control menu or clicking the incubator button
opens a dialog box allowing you to start or stop temperature regulation and
to select an elevated temperature for the microplate chamber on instruments
that have temperature control capability.

Instrument Icon

Located in the status bar, the instrument icon shows the status of the connec-
tion between the computer and the instrument. If the icon has an “X” through
it, the connection is not functioning or no instrument is connected; if the

instrument icon appears without an “X,” the connection is working properly.

Instrument Setup

Defines the parameters (mode, wavelengths, automatic mixing, run time,
read interval, etc.) used to read the microplate or cuvette.

Interleaved Display

A display choice in which the wells are shown in a format that “skips” every
other well as follows: all odd columns and rows begin in the upper left corner
of the plate display and are followed by all even columns and rows. This dis-
play is most useful when the 384-well plate comprises four daughter plates of
96 wells each.

Interprocess Messaging (Windows only)

Messages that can be sent to and received from other applications. This fea-
ture is very useful for interfacing MDC Microplate System instrument with
robotic systems and for sending and receiving data from LIMS systems. See
Chapter Chapter 12 of this manual for information about the commands that
are available and how to use them.

Kinetic
During Kinetic readings, data is collected over time, with multiple readings
made at regular intervals (measured in seconds). The values calculated based
on raw Kinetic data are Vmax, Vmax per Sec, Time to Vmax, and Onset Time.
Kinetic readings can be single- or multiple-wavelength readings (up to six, if
using a SpectraMax instrument other than the SpectraMax Gemini or Gemini
XS which have a maximum of four, or the FlexStation which also has four).

Lag Time
Lag time in a Kinetic assay is the period of very slow growth (microorgan-
isms) or the rate of reaction that may precede the rapid/linear phase of reac-
tion. When a lag time is specified in SoftMax Pro, data collected prior to the
lag time is not included in data reduction.

Large Display
A display choice available with 384-well plates. This setting is useful when

looking at large numbers if you are using a monitor that is 17-inches or larger.

Linear (Curve Fit)

The linear function fits the best straight line to the data. The equation for this
fit has the form of:

y =A+Bx
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where A is the y-intercept of the line and B is the slope. A linear fit should be
used whenever the values appear to lie on or scattered around a straight line.

More information regarding curve fits can be found in Chapters 7 and 8.

Log-Logit (Curve Fit)
The Log-Logit is also called a two-parameter curve fit. The equation used to
generate this curve fit is:
y=(A-D)/ 1+ (X /CP)+D
More information regarding curve fits can be found in Chapters 7 and 8.

Luminescence

The emission of light by processes that derive energy from essentially non-
thermal changes, the motion of subatomic particles, or the excitation of an
atomic system by radiation.

Mask

Lets you “hide” the data in selected wells of the Plate display so that the data
stored there will not be used for calculations and will not be reported. The
Mask function is commonly used to suppress outliers.

Maximum

Reduction for a Spectrum scan that reports the maximum signal within the
reduction parameters.

MaxOD, MaxRFU or MaxRLU
The limit for the maximum value you wish to use for displaying and analyz-
ing Kinetic data or Spectrum scan data. The default is 100 OD or 20,000 RFU
or RLU. Any values that are above these limits will not be shown and will be
excluded from data reduction.

Maximize Button (Windows)

The small box containing an up arrow at the right of the title bar. Mouse users
can click the Maximize button to enlarge a window to its maximum size. Key-
board users can use the Maximize command on the Control menu.

Menu
Alist of items, most of which are commands. Menu item names appear in the
menu bar at the top of the window.

To choose an item in a menu, place the pointer on the menu heading and drag
to the selection you desire—then release the mouse button.

Menu Bar

Alist of items, most of which are commands. Menu item names appear in the
menu bar (the horizontal bar that appears below the title bar at the top of the
window).

Minimum
Reduction for a Spectrum scan that reports the minimum signal within the
reduction parameters.
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MinOD or MinRFU or MinRLU

The limit for the minimum value you wish to use for display and analysis of
Kinetic or Spectrum scan data. Any values that are under this limit will not be
shown and will be excluded from data reduction. The default is 0. To display
negative Kinetics, the value should be set below 0 (zero).

Minimize Button (Windows)

The small box containing a down arrow at the right of the title bar. Mouse
users can click the Minimize button to reduce a window to its icon. Keyboard
users can use the Minimize command on the Control menu. A minimized
application continues running and you can select the icon to make it the
active application.

Modem Port (Macintosh)

A serial communication port on some Macintosh models that is marked with
the icon of a telephone handset ( ()

Normal Display
The default display for 384-well plates in the Plate section.

NVRAM

Refers to the Non-Volatile Random Access Memory of the instrument. Infor-
mation stored in the NVRAM is not lost when power to the instrument is
turned off.

Onset OD, Onset RFU, or Onset RLU
The change in signal required to compute the onset time (for Kinetic read-
ings).

Onset Time

The time it takes for a given increase in signal, called the onset OD (or RFU or
RLU) to occur.

Open/Close Triangle

A small triangle located on the left-hand side of section and experiment tool
bars. Used to open/close sections and experiments within a SoftMax Pro file.

Optical Density, OD

The amount of light passing through a sample to a detector relative to the
total amount of light available. Optical Density includes absorbance of the
sample plus light scatter from turbidity.

Option Button (Radio Button)

A small, round button that appears in a dialog box or window. Within a
group of related option buttons, you can select only one.

Parallel Port (Windows)

A connection on a computer, usually LPT1, to plug in the cable for a parallel
printer. Windows supports parallel ports LPT1 through LPT3.
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Paste

A function that copies the contents of the clipboard and inserts this copied
information at the current selection or cursor position. The paste function is
enabled by pressing 3V on the Macintosh and CTRL+V in Windows.

Path (Windows)

Specifies the location of a file within the directory tree. For example, to specify
the path of a file named ASSAY.BAT located in the SOFTMAX directory on
drive C, you would type c:\softmax\assay.bat.

PathCheck "
384

Instrument setup option within SoftMax Pro for the SpectraMax Plus, Plus>>%,
190, or 340PC that allows data collected in a Plate section to be normalized to
a 1-cm pathlength. PathCheck is covered by U.S. Patent Number 5,959,738.

Photomultiplier Tube (PMT)

A vacuum tube that detects light especially from dim sources through the use
of photoemission and successive instances of secondary emission to produce
enough electrons to generate a useful current.

Pipette Tips (FlexStation only)

The FlexStation instrument requires the use of pipette tips which are keptin a
separate instrument drawer. Molecular Devices suggests that you load a com-
plete set of pipette tips each time you make a run to ensure that sufficient tips
are always available. Please see the instrument manual for the FlexStation
regarding the types of tips that can be used with this instrument and how
they should be loaded.

Plate Section

The Plate section is used to display data, to specify how microplates will be
read, and to define how the data received from the instrument should be
reduced. The data display in this section is a matrix that corresponds to the
well format of the microplate in use.

Plate Type

A choice in the Instrument Settings dialog that determines the type of micro-
plate being read. The specification of the plate type depends on the well for-
mat and manufacturer of the microplate.

Point (Using the Mouse)

You point to an object on the screen by moving the mouse so that the pointer
is positioned on that object. When the pointer is an arrow, the tip of the arrow
must be on the object.

Point-to-Point
This curve-fitting option fits a linear equation to each pair of data points.

Port
A connection or socket on the computer. Ports are common used for connect-
ing devices, such as printers or monitors, to your computer, and for sending
information to and/or from your computer to such devices.
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Protocol File

Contains the template(s), instrument settings, and reduction parameters. Pro-
tocol files are useful if you repeat a particular type of assay frequently.

Quadratic (Curve Fit)
A mathematical description of a parabola:

y=A+Bx +COx?

RAM (Random Access Memoty)

The memory that can be used by applications to perform necessary tasks
while the computer is on. When you turn the computer off, all information in
RAM is lost.

Ranged Data Display

Raw or reduced data is assigned proportionally to integer values from 0
through 9 based on user-defined limits. Values above the high limit are dis-
played as plus (+) and values below the low limit are displayed as minus (-).

Raw Data

Signal reported from the MDC Microplate System instrument with no alter-
ation. This will be reported as OD, RFU, or RLU, depending on the instru-
ment type.

Read Interval

The interval of time between the start of one reading and the start of the next
reading during a Kinetic or FLEX run.

Read Button or Command

Starts the reading process and shows the Endpoint, Kinetic, Spectrum, Well
Scan, or FLEX data in the data display of the Plate or CuvetteSet section.

Read Mode

The method used to read the microplate or cuvette: Endpoint, Kinetic, Spec-
trum, Well Scan, or FLEX. Note that not all modes are available with all
instruments.

Read Type (fluorescence instruments only)

The type of reading performed in the instrument: choose fluorescence, time-
resolved fluorescence, or luminescence.

Readings per Well

The number of times (settable by the user) that readings are taken on a well in
fluorescence and time-resolved fluorescence modes. This setting also deter-
mines the amount of time that data is collected in luminescence mode.

Reduced Data

Data reduction causes the raw signal values reported by the instrument to be
calculated and displayed according to user-defined formula settings.
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Reduction Limits

Sets limits on data to be included in reduction for Kinetic, Spectrum, Well
Scan, or FLEX readings.

Reference

A reading of buffer or water taken in the cuvette that is used as I, to calculate
Absorbance or %Transmittance of sample read in the cuvette port.

Relative Fluorescence Units

Relative Luminescence Units

Restore Box (Windows)

The small box containing both an up and a down arrow at the right of the title
bar. The Restore box appears only after you have enlarged a window to its
maximum size. Mouse users can click the Restore box to return the window to
its previous size. Keyboard users can use the Restore command on the Con-
trol menu.

Rotated Display
A display option for 384-well plates that shows the plate rotated 90 degrees.

Scroll

To move up, down, right, or left through text or graphics in order to see parts
of the file or list that cannot fit on the screen. A scroll bar appears at the bot-
tom and/or right edge of a window whose contents are not entirely visible.
Each scroll bar contains a scroll box and two scroll arrows. A scroll box is a
small box that shows the position of information currently in the window or
list box relative to the contents of the entire window. A scroll arrow is an
arrow on either end of a scroll bar that you can use to scroll through the con-
tents of the window or list box.

Semi-Log (Curve Fit)

The semi-log function fits the best straight line to a set of data for log(X) plot-
ted against Y. The resulting curve displayed will be a straight line with the X-
axis drawn in logarithmic scale.

Serial Port (PC/Windows)

A connection on a computer, usually COM1, where you plug in the cable for a
serial device such as a plate reader, a printer, or a modem. Serial, asynchro-
nous, and RS232 interfaces are all the same type by which the computer sends
single bits of information to the connected device, one after the other. Win-
dows supports COM1 through COM10. MDC Microplate System instruments
require COM1 or COM2.

Series
The Series function allows you to work with groups of wells in the Template
so that the standard value or dilution factor increases or decreases in specified
steps. The name can be incremented as well.
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Slope
A reduction option that determines the slope of the combined plot (i.e., the
slope of the line using linear regression after the wavelength combination
reduction). This reduction uses all timepoints visible in the reduction win-
dow. Slope is the same as Vmax Rate when Vmax Rate is set to the same num-
ber of points as the run (i.e., the default). Slope is not the same as Vmax Rate if
you have modified the number of Vmax Points.

Spectrum
This read mode allows you collect absorbance or fluorescence data across a
spectrum of wavelengths. This data is displayed as OD, RFU, or RLU versus
wavelength. The default reduction displays the wavelength that corresponds
to the maximum signal.

Standard Curve

A mathematically idealized representation of the relationship between the
concentration of a standard calibrator (X-value) and the OD/RFU/RLU
(Y-value). The standard curve may be set to a linear, semi-log, log-log, qua-
dratic, 4-parameter logistic, log-logit (2-parameter logistic), exponential, cubic
spline, or point-to-point curve fits.

Status Bar

Shown above the SoftMax Pro window, the Status Bar contains

the instrument icon, the current temperature within the microplate chamber
of the instrument, and buttons allowing you to activate the Read function, the
incubator, Automix, and to open or close the drawer(s) of the instrument
(note: not all functions are available with all instruments).

Stokes Shift

The difference between the wavelengths of the excitation and emission peaks.

Template Editor

A representation of the microplate or a set of cuvettes shown as a grid of wells
that can be used to designate the location of blanks, standards, controls,
unknowns, empty wells, or to assign wells to other groups you create. The
template is a map of the microplate. It tells the software what is in the various
wells of the microplate or cuvette.

Threshold Data Display

Data is displayed as plus (+) for values above, asterisk (*) for values within,
and minus (-) for values below user-defined limits.

Time at Half Maximum

Reduction for a Kinetic or FLEX run that reports the time at half the maxi-
mum signal within the reduction limits as follows: SoftMax Pro first deter-
mines the point (within the reduction limits) that has the maximum signal
level. It then scans the plot from left to right until it finds two points that have
signals bracketing one-half of that signal value. A linear interpolation
between these two points is used to estimate the Time at Half Maximum.
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Time at Maximum

Reduction for a Kinetic or FLEX run that reports the time at the maximum sig-
nal within the reduction limits.

Time at Minimum

Reduction for a Kinetic or FLEX run that reports the time at the minimum sig-
nal within the reduction limits.

Time-Resolved Fluorescence

Most fluorescence substances are not suitable for this type of reading. How-
ever, the fluorescence emitted by lanthanide dyes is delayed long enough to
measure fluorescence after the lamp is turned off. Time-resolved fluorescence
is used to reduce the amount of background noise which interferes with fluo-
rescence. The excitation lamp flashes and, after it is off, the delayed emission
is collected for a set period of time before the lamp flashes again.

Time to Vmax

The elapsed time until the maximum reaction rate of a Kinetic or FLEX read-
ing is reached, reported in seconds.

Title Bar

The horizontal bar (at the top of a window) that contains the title of the win-
dow or dialog box. On many windows within the Windows environment, the
title bar also contains the Control-menu box and Maximize and Minimize
buttons. On the Macintosh, the title bar also contains the Close box and Zoom
box.

% Transmittance, T
The ratio of transmitted light to the incident light (for absorbance readings).

%T = (I/Ty) x 100

Triturate (FlexStation only)
To mix a solution by means of aspirate and dispense cycles.

Undo

Cancels the previous operation (if possible). The paste function is enabled by
choosing Undo from the File menu, pressing 3V on the Macintosh, or pressing
CTRL+V in Windows.

USB (Universal Serial Bus) Port

A serial communications port found on some Macintosh and PC computers.
An adapter may be required to connect your computer to this port (see Chap-
ter 2 for more information).

User Name

The User Name is the name of the person who reads data into the shielded
file. The User name is entered after the [Read] button is pressed but before the
reading begins.
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Vertical Display

A display option for 384-well plates which shows the plate as two 8 x 12
arrays stacked vertically.

Vmax Points

The number of points in the Kinetic or FLEX curve included in each of a series
of regressions to calculate the maximum rate, Vmax, or the time segment used
to calculate the Time to Vmax.

Vmax

The rate reported as signal / min (milli-OD, RFU, or RLU units per minute) for
a Kinetic or FLEX reading. It is calculated using a linear curve fit, y = Ax + B.
A creeping iteration is performed using Vmax Points and the slope of the
steepest line segment is reported as Vmax Rate. It may also be reported as
units per second (the default for fluorescence and luminescence).

Wavelength(s)
Specifies the wavelength(s) that will be used to read the microplate.

Well Graph

One or more wells in a plate section having data shown in plots format may
be expanded by selecting them and clicking the Graph button on the Plate
section tool bar. This selection is valid only with data shown in plots format.

Well Scan (SpectraMax Gemini/Gemini XS and FlexStation only)

Some applications involve the detection of whole cells in large-area tissue cul-
ture plates. Well Scan mode can be used with such microplates to allow maxi-
mum surface area detection in whole-cell assays. Since many cell lines tend to
grow as clumps or in the corners of microplate wells, you can choose from
several patterns and define the number of points to be scanned to work best
with your particular application.

Zoom Box (Macintosh)

A small box containing a smaller box at the right of the title bar. You can click
the Zoom box to return the window to its previous size.

1
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SoftMax Pro User’s Manual

I-1



W)

Close (command) 3-26
Close Drawer (command) 3-31
Column
adding/deleting 3-28, 7-41, 7-45, 8-38,
8-42, 8-43
Autosize 3-20, 3-38, 7-43, 8-40, 10-26,
10-58
copy/ paste 9-27
Create (command) 3-20, 3-38
editing 3-20, 3-38, 7-41, 7-43, 7-44, 8-38,
8-40, 8-41
enlarge 7-42, 8-39
format 4-25, 5-23
formulas 7-45, 8-43
copy/ paste 9-27
editing 7-43, 8-40
modifying 7-44, 8-41
showing/hiding 3-20, 7-41, 8-38
hiding 3-38, 7-41, 7-42, 8-38, 8-39
reference to other 7-45, 8-43
resizing 7-41, 7-42, 8-38, 8-39
showing 3-38
showing/hiding formulas 3-20, 7-41, 8-38
text format 7-47, 8-45
Column vs. wavelength priority (reading) 4-44,
5-35
Communication
instrument icon 2-15
ports—Preferences setting 2-16
problems 11-10
serial port 2-16
Connect Points 7-65, 8-62
Connections
to Macintosh 2-3, 2-4
to PC 2-5
Control menu box (Windows) B-4
Copy 9-25, B-4
command 3-28, 9-25
formulas 9-27
Group columns 9-27
Plate data 9-25
pre-read data 4-15
template 9-25
Create Column (command) 3-38, 7-45, 8-42
Create Summary (command) 3-36, 3-38, 7-46,
7-47, 8-44, 8-45
Cross-platform files 9-7
Cubic Spline (curve fit) 7-62, 8-59, B-4

Curve fit 7-53, 7-54, 8-51, 8-52, B-4
4-Parameter 7-59, 8-57
Cubic Spline 7-62, 8-59, B-4
Exponential 7-63, 8-60, B-6
judging a good fit 7-64, 8-61
Linear 7-55, 8-53, B-8
Log-Log 7-57, 8-55
Log-Logit 7-59, 8-57, B-9
minimum number of standards 7-64, 8-61
Point-to-Point 7-61, 8-59, B-11
Quadratic 7-58, 8-56, B-12
Semi-Log 7-55, 7-56, 8-53, 8-54, B-13
Custom formulas 7-67, 8-64
reduction 7-38, 8-35
Cut (command) 3-28, B-5
Cutoffs 5-15, B-4
CuvetteSet
menu commands/buttons 3-17, 3-35
reduction options 7-4, 8-4
resizing the display 7-11, 7-12
section 3-17, 7-4, B-4
data display 7-4
Settings (command) 3-36

D

Data
exporting/ importing 9-
Data display 4-45, 5-36, 5-
7-41, 8-3, 8-4, 8-5, 8-38, 10 0
Gray Scale 7-15, 7-17, 8-11, 8-14
Group section 7-41, 8-38
limits 7-15, 8-11
Ranged 7-15, 7-16, 8-11, 8-12
reduced number 7-14, 8-8
Threshold 7-15, 8-11
well graph 4-45, 5-36, 5-52, 7-
Data file 2-9, 2-10, 7-3, 8-3, 9-5,
7-

CU“
U'l

locating 9-5
Data mode (% T/ Absorbance)
Data points 7-30, 7-31, 7-64, 7-

8-61, 8-64, 11-14

one or more points lost 11-6
Data reduction 1-3, 7-23, 8-19

calculation, hierarchical 7-23, 8-19
Database (Enterprise Administrator) 6-8
Default protocol 9-3, B-5
Delete (command) 3-9, 3-10, 4-21, 5-20
Delete Section (command) 3-28
Desktop B-5
Dialog box B-5
Dilution factor B-5
Dimmed B-5

37,9-20, B-5
67, 8-
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Display
command 3-33, 3-35
default settings 7-6, 7-12, 8-6, 8-8
dialog box 7-6, 8-6
options 9-17
parameters 7-3, 8-3
problems 11-14
reduced number 7-14, 8-8
Drawer button 3-8
Dual wavelength 7-39
Duplicate (command) 9-27, B-6

E

Edit Column (command) 3-38
Edit Summary (command) 3-36, 3-38
Emission scan (spectral) B-6
End (wavelength) nm 7-36, 8-29
End Time 7-28, 7-31, 8-21, 8-23
Endpoint 1-3, 4-9, 5-10, 7-27, 8-21

display defaults 7-6, 8-6

reduction 7-27, 8-21
Enlarged well graphs 7-18, 8-14
Enterprise Administrator Pre-Installation

Information 6-3

Enterprise Edition 6-28
Error bars 7-53, 8-51
Error messages 11-8

pasted text 11-8
E-Statements 6-29
Excitation scan (spectral) B-6
Experiment

active 3-9, 3-30

menu 3-30

section 3-8
Exponential (curve fit) 7-63, 8-60, B-6
Export

command 3-26, 9-16

data 9-16

format 2-17

Preferences setting 2-16, 9-16

Export (Enterprise Administrator) 6-24
Export Options (Enterprise Administrator) 6-12

File
autosaving 9-9
creating 9-3, 9-5
cross-platform 9-7
data 2-9, 2-10, 9-5
management 9-3, 9-5
menu 3-26
name
number of characters allowed 9-5, 9-9
opening 9-6
SoftMax 9-6
protocol 2-9, 9-5
saving 9-8, 10-21, 10-53
saving manually 9-8
stationery 10-21, 10-53
File protection 9-29
File sheilding 9-29
Filename extensions 2-10
filename extensions 6-2
Filter wavelengths 2-19
FLEX mode 1-4, 5-40, B-6
Fluorescence 1-3, 5-34, 5-51
Fluorophore B-7
Format text 9-14
Formula 7-67, 8-64
column 7-45, 8-43
copy 9-27
custom 7-67, 8-64
custom reduction 7-38, 8-35
editing 7-43, 8-40
help 1-9
plot 7-47, 8-45
summary 7-46, 8-44
Formula (button) 7-38, 8-36
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G4 2-4
Global Options 6-22
Glossary of Terms B-1
Graph 7-47, 8-45
command 3-33, 3-35
connect points 7-65, 8-62
copying 9-25
curve fit 7-53, 7-54, 8-51, 8-52
error bars 7-53, 8-51
formulas 7-47, 8-45
menu 3-37
options 7-65, 8-62
axes 7-67, 8-64
bar 7-66, 8-63
button 7-19, 8-16
defaults 7-65, 8-62
scatter 7-65, 8-62
standard curve 10-31
summary 7-47, 8-45
Graph section 3-10, 3-21, 7-47, 7-54, 8-45, 8-52
curve fit 7-53, 7-54, 8-51, 8-52
menu commands/buttons 3-22
plots 7-54, 8-52
Graph Type (command) 3-37, 7-65, 8-62
Graphing wells 7-18, 8-14
Gray Scale display 7-15, 7-17, 8-11, 8-14
Group 3-10, 3-19, 10-25, 10-57
blank (plate blank) 10-12
boundaries 4-21, 4-22, 5-20, 5-21
columns 10-25, 10-57
adding 7-45, 8-42
copy/ paste 9-27
formulas 7-43, 7-45, 8-40, 8-43
customizing 3-10
menu 3-38
sample descriptor 4-31, 5-29
sample name 4-31, 5-28
series 4-31, 5-29
Template Editor 4-20, 5-19
text format 9-14
units 10-12
Group section 7-41, 8-38
menu commands/buttons 3-20
Group Settings (command) 3-38
Group Settings (dialog box)
assign area 4-29, 5-27
sample area 4-28, 5-26
sample descriptor 4-25, 5-23
Group-associated blanks 4-33, 4-34, 5-30, 5-31,
B-2, B-3
Groups Page 6-11

H
Help 1-9, 1-10

formula 1-9

hypertext links 1-12

search function (Windows) 1-11
Hide (command) 3-38, 7-42, 8-39
Hide Formulas (command) 7-43, 8-40
Hide Replicates (command) 3-38
Highlight B-7

I

Icon, instrument 2-15
Idle Time-out 6-10
iMac 2-4
Import 9-21
Criterion 9-21
data 9-21
FLIPR 9-21
Import/Export 9-21
Importing data 9-21
Incubator (command) 3-31
Incubator button 3-8
Installation 2-8
Installation (Enterprise Administrator) 6-7
Instrument settings 3-23, 4-4, 5-4, 5-38, 10-9,
10-38
mode 4-9, 5-10, 5-40
read type 5-13
summary 4-5, 5-5
wavelengths 4-11
Instrument Setup (command) 3-31
Interpolate Raw Data 8-34
Interpolate Wells 9-16

K

Kinetic 1-3, 4-10, 5-11, 7-28, 8-21
display defaults 7-6, 8-6
interval 4-10, 5-11, 5-44
limits 7-28, 8-21
negative OD values 7-28, 8-21
reduction 7-28, 7-33, 8-21, 8-26, 8-30
run time 4-10, 5-11, 5-44

L

Lag Time 7-28, 7-30, 8-21, 8-23

Lambda at Maximum 7-37, 8-30

Lambda at Maximum /Minimum 7-37, 8-30
Large Display B-8

License (Enterprise Administrator) 6-26
License Page 6-13
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Limits
data display 7-15, 8-11
MaxOD 7-28, 7-36, 8-21, 8-29
MinOD 7-36, 8-29
Linear (curve fit) 7-55, 8-53, B-8
Lock software after three logon attempts 6-10
Log-Log (curve fit) 7-57, 8-55
Log-Logit (curve fit) 7-59, 8-57, B-9

Luminescence B-9

M

Macintosh
computer 2-6
memory insufficient 11-16
problems 11-15
software 2-8
Mask 7-22, 8-18
button 7-22, 8-18
command 3-33, 3-35, 7-22, 8-18
wells or cuvettes 7-22, 8-18
Mask (command) 7-22, 8-18
Max Lambda 7-37, 8-30
Maximum 7-36, 8-29
Maximum (reduction) B-9
Max-Min 8-33
MaxOD 7-28, 7-32, 7-36, 8-21, 8-29, B-9
MaxRFU/RLU 8-21, 8-25, B-9
Mean 8-33
Memory
insufficient (Macintosh) 11-16
Menu
Assay 3-32
bar 3-4
CuvetteSet 3-35
Experiment 3-30
File 3-26
Graph 3-37
Group 3-38
Notes 3-36
Plate 3-33
View 3-30
Message boxes 11-3
Minimize (command) 3-30
Minimum 7-36, 8-29
Minimum (reduction) B-9
MinOD 7-28, 7-30, 7-36, 8-29, B-10
MinRFU/RLU 8-21, 8-22, 8-29, B-10

Mode 4-9, 5-10, 5-40
Endpoint 4-9,5-10
FLEX 1-4, 5-40
Kinetic 4-10, 5-11
interval 4-10, 5-11, 5-44
run time 4-10, 5-11, 5-44
Spectrum 4-11, 5-12
Well Scan 1-4
Modem port 2-16
Molecular Devices Technical Service 11-3

N

New (command) 3-26, 9-5
New Window (command) 3-34, 3-36, 3-37, 3-38
Non-Volatile RAM B-10
Normal Display B-10
Notes menu 3-36
Notes section 3-9, 3-13, 7-47, 8-45
text format 9-14
Notes Settings (command) 3-37
NVRAM B-10

(@

OD values, absolute 7-18, 7-31, 7-32, 8-24, 8-25,
8-28, 8-34

Onset Time 4-10, 5-11, 7-35, 8-28, 8-32

Open (command) 3-26, 9-6

Optical density (OD) 4-39, B-1, B-10

Option button (radio button) B-10

P

Page Setup (command) 3-6, 3-27, 7-45, 8-42
Parallel Port (Windows) B-10
Partial plate read 4-18, 5-18, 5-43
Password 6-7
Password Aging 6-10
Password protection 9-29

author name B-1

changing 9-31

setting 9-31

user name B-15
Paste 9-25, B-4

command 3-28, 9-25

Group columns 9-27

pre-read data 4-15
PathCheck 4-14, 7-26, 7-27
Pathlength correction 4-14, 7-26, 7-27
Peak 8-33
Percent Baseline with Multiplier 8-34
Permissions 6-5

Plate blanks 4-33, 4-34, 5-30, 5-31, B-2, B-3
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Plate menu 3-33
Plate section 3-9, 3-15, 7-4
data display 4-45, 5-36, 5-52, 7-4, 7-5, 8-5,
10-22, 10-54
instrument settings
summary 4-5, 5-5
menu commands/buttons 3-16
reduction options 7-4, 8-4
Plate Settings (command) 3-34
Plots 7-47, 7-54, 8-45, 8-52
command 7-47, 8-45
PMT
sensitivity 5-43
Point-to-Point (curve fit) 7-61, 8-59, B-11
Port B-11
Preferences 2-16
command 3-29, 9-9
Pre-Installation (Enterprise Administrator) 6-5
Pre-read plate blanks 4-19, 4-33, 4-34, 5-30,
5-31, B-2, B-3
copy/ paste data 4-15
Print (command) 3-27, 9-14
Print Section (command) 3-27
Printing 9-11
Autoprint 9-11
options 9-11
problems 11-14
report 9-11, 9-12, 10-34, 10-67
including/ excluding sections 9-12
section 9-11
order 9-12
setup 9-11
template 9-11
well graph 7-21, 8-17, 9-11
PrintShop
Conflict with SOFTmax PRO 11-15
privileges 6-14
Protocol file 2-9, 9-4, 9-5
default 9-3, B-5
locating 9-5
saving 10-21, 10-53

Q

Quadratic (curve fit) 7-58, 8-56, B-12
Quit (command) 3-27

R

Radio button (option button) B-10
RAM (Random Access Memory) B-12
Ranged display 7-15, 7-16, 8-11, 8-12
Read 4-40, 5-34, 5-51, 10-22, 10-54
button 3-8
command 3-31, 4-40, 5-34, 5-51
cuvette 4-39, 4-41, 5-51
entire plate 4-18, 5-18
microplate 4-39, 4-40, 5-34, 5-51
mode 4-9, 5-10, 5-40
Endpoint 1-3, 4-9, 5-10
FLEX 5-40
Kinetic 1-3, 4-10, 5-11
Spectrum 1-3, 4-11, 5-12
Well Scan 1-4
partial plate (Strips) 4-18, 5-18, 5-43
priority 4-44, 5-35
strips 4-18, 5-18, 5-43
wells to read 5-43
Read type 5-13
Reader (pop-up menu) 2-18
Recalculate Now (command) 3-29, 7-40, 8-37
Recalculation options 7-40, 8-37
Reduced Number (display) 7-14, 8-8
Reduction 1-3, 7-4, 7-23, 7-26, 8-4, 8-19
command 3-33, 3-35
custom formula 7-38, 8-35
defaults 7-27, 7-28, 7-33, 7-36, 8-21, 8-26,
8-29, 8-30
kinetic 7-33, 8-26
options 7-4, 8-4
parameters 7-3, 8-3
spectrum 7-36, 8-29
Reduction Display Options 8-34
Ref (Cuvette Set) 4-33
Ref button 3-8
Reference
problems 11-15
reading 4-41
Registration dialog box 2-13
Replicates 4-30, 5-27
Report 9-12
customizing 9-12
default setting 10-34, 10-67
printing 9-11, 9-12, 10-34, 10-67
including/ excluding sections 9-12
Report (Enterprise Administrator) 6-23
Report Page 6-12
RFU/RLU values, absolute 7-18, 7-31, 7-32,
8-24, 8-25, 8-28, 8-34
ROBOmax 9-10
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S

Sample descriptor 4-25, 5-23
Save (command) 3-26, 9-5, 9-8, 10-21, 10-53
Save As (command) 3-26, 9-5, 9-8
Saving files manually 9-8
Scroll B-13
Scroll bar 3-11
Section 3-9
active 3-10, 3-11, 3-24, 3-27, 3-28, 3-30,
3-34, B-1
changing order 9-13
creating 3-10
CuvetteSet 3-17
deleting 3-9, 3-10
Graph 3-10, 3-21, 7-47, 7-54,
curve fit 7-53, 7-54, 8-51,
options 7-65, 8-62
plots 7-54, 8-52
Group 3-10, 3-19, 7-41, 8-38, 10-25, 10-57
columns 10-25, 10-57
customizing 3-10
text format 9-14
inactive 3-10
Notes 3-9, 3-13, 7-47, 8-45
text format 9-14
opening/closing 3-12
order 9-13
Plate 3-9, 3-15
printing order 9-12
relationship 7-3, 8-3
tool bar 3-11
Security Menu 6-28
Select All (command) 3-28
Semi-Log (curve fit) 7-55, 7-56, 8-53, 8-54, B-13
Sensitivity
PMT 5-43
Serial port 2-16, 11-10, B-13
G42-4
iMac 2-4
Series 4-30, 4-31, 5-27, 5-29
replicates 4-30, 5-27
Shielding 9-29
Show All (command) 3-38, 7-42, 8-39
Show Formulas (command) 3-37, 3-38, 7-43,
7-46,7-47, 8-40, 8-44, 8-45
Sign Statement 6-32
Signatures 6-32
Size box 7-21, 8-17
Slope 7-35, 8-28, 8-33, B-14
Smoothing 8-33
SoftMax files 9-6

8-45, 8-52
8-52

SoftMax Pro
earlier version files 9-6
What's New 1-4
Specifications
Macintosh computer requirements 2-6
Windows-compatible computer 2-7
Spectral emission scan B-6
Spectral excitation scan B-6
Spectrum 1-3, 4-11, 5-12, 7-36, 8-29, B-14
display defaults 7-6, 8-6
Speed Read 4-13
Standard curve 7-64, 8-61, 10-31
Standards, minimum number 7-64, 8-61
Start and End (wavelengths) 7-36, 8-29
Statement 6-29
Stationery file 10-21, 10-53
Status bar 3-4, 3-7, 4-43, 5-35, 5-52
Stokes shift B-14
Strips 4-18, 5-18
Summary 7-46, 7-47, 8-44, 8-45
adding/editing 7-41, 7-46, 8-38, 8-44
aligning 7-46, 8-44
formula 7-46, 8-44
line up with column 7-46, 8-44
moving 7-46, 8-44
plot 7-47, 8-45
Suspend Recalculation (command) 3-29, 7-40,
8-38

T

Temperature display 3-7
Template 3-9, 4-22, 5-21
blanks 4-34
clear 9-26, B-3
command 3-33, 3-35
copy / paste 4-35, 5-33, 9-25
groups 4-20, 4-21, 5-19, 5-20
hierarchy 4-21, 5-20
import/export 4-37, 9-24
samples 4-21, 5-20
selecting wells 4-22, 5-21
series 4-30, 5-27
fill direction 4-31, 5-29
Template Editor 3-33, 3-35, 4-20, 4-22, 5-19,
5-21,5-51, 10-12, 10-48
Group area 4-23, 5-22
tool bar 4-23, 5-21
Text
format 9-14
Text Style (command) 3-29, 9-14
Threshold display 7-15, 8-11
Time at 1/2 Maximum 7-35, 8-28, 8-32, B-14
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Time at Maximum 7-35, 8-28, 8-32,
Time at Minimum 7-35, 8-28, 8-3
Time to Vmax 4-10, 5-11, 7-34, 8
Time-resolved fluorescence B-15
Title Bar B-15
Title screen 2-13, 2-14, 3-3
Tool bar 3-11
Transmittance (%T) 1-4, 4-9, 4-11, 4-16, 7-12,

7-18, 7-24, 7-36, 7-37, 9-20, B-5, B-13, B-15
Troubleshooting

Technical Support 1-12

U

Undo (command) 3-28, B-15
Uninstall 2-9

Units (group) 10-12

User name B-15

Users Page 6-10

V

Values, absolute 7-18, 7-31, 7-32, 8-24, 8-25,
8-28, 8-34

Vertical Display B-16

View menu 3-30

Vmax 4-10, 5-11, 7-33, 8-26, 8-31

Vmax (kinetic reduction) 7-33, 8-26, 8-31

Vmax Points 7-18, 7-29, 7-30, 7-33, 7-34, 8-15,
8-22,8-23, 8-26, 8-27, 8-31, 8-32

W

Wavelengths 4-11
Spectrum 4-13, 5-15
Well graph 7-18, 7-21, 8-14, 8-17
printing 7-21, 8-17, 9-11
Well Scan 1-4
Wells
graphing 7-18, 8-14
masking 7-22, 8-18
selecting in template 4-22, 5-21
Wells to Read 5-18, 5-43
Window
active 3-26, 3-34, B-1
Page Setup command 3-6
scroll bar 3-11
size 3-6, 3-12
sizing 7-21, 8-17

Windows-compatible computer requirements 2-7

X
X-axis (command) 3-37, 7-67, 8-64

B-15
B-15
-27,8-3

2,
2 2

Y
Y-axis (command) 3-37, 7-67, 8-64

Z

Zero Baseline 8-34
Zoom box 7-21, 8-17
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