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Structural diversity of axonemes across mammalian motile cilia 
 

Reproduction, development and homeostasis depend on motile cilia, whose rhythmic beating is powered by a 
microtubule-based molecular machine called the axoneme. Although an atomic model of the axoneme is available 
for the alga Chlamydomonas reinhardtii1, structures of mammalian axonemes are incomplete. Furthermore, we 
do not fully understand how molecular structures of axonemes vary across motile-ciliated cell types in the body. 
Here we use cryoelectron microscopy, cryoelectron tomography and proteomics to resolve the 96-nm modular 
repeat of axonemal doublet microtubules (DMTs) from both sperm flagella and epithelial cilia of the oviduct, 
brain ventricles and respiratory tract. We find that sperm DMTs are the most specialized, with epithelial cilia 
having only minor differences across tissues. We build a model of the mammalian sperm DMT, defining the 
positions and interactions of 181 proteins including 34 newly identified proteins. We elucidate the composition 
of radial spoke 3 and uncover binding sites of kinases associated with regeneration of ATP and regulation of 
ciliary motility. We discover a sperm-specific, axoneme-tethered T-complex protein ring complex (TRiC) 
chaperone that may contribute to construction or maintenance of the long flagella of mammalian sperm. We 
resolve axonemal dyneins in their prestroke states, illuminating conformational changes that occur during ciliary 
movement. Our results illustrate how elements of chemical and mechanical regulation are embedded within the 
axoneme, providing valuable resources for understanding the aetiology of ciliopathy and infertility, and 
exemplifying the discovery power of modern structural biology. 
 

 
 

 
 

 

 

 

Lundi, 12 mai 2025, 11h30    

Pavillon Joseph-Armand-Bombardier, Salle : 1035 
ET 

Lien ZOOM  
Invité de Pascale Legault 

pascale.legault@umontreal.ca 

https://umontreal.zoom.us/j/83983048096?pwd=SHBId2YrNktvQVpobFYvaElHV3diZz09
https://umontreal.zoom.us/j/82262939119?pwd=UTc512Ax5ArmCsSvWAx1jnudb721PG.1
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