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Cilia are essential organelles for sensory and motility functions. 
Impaired cilia motility can result in diseases such as Primary 
Ciliary Dyskinesia (PCD), which leads to infertility, chronic nasal 
infections, and bronchiectasis in human patients. Despite their 
clinical relevance, the mechanisms regulating cilia motility are 
not fully understood. The transition zone (TZ) is a specialized 
domain at the ciliary base, and mutations in TZ genes are 
associated with various ciliopathies. In primary cilia, TZ proteins 
regulate signaling and membrane protein trafficking, and their 
molecular assembly is well characterized. However, TZ 
organization and its role in motile cilia remain uncharacterized. 
To address this, we first employed super- resolution microscopy 
and ultrastructure expansion microscopy (U-ExM) to define the 
TZ architecture, providing a benchmark for TZ assembly in motile 
cilia. Using the distal appendage marker CEP164 and a battery of 
TZ markers, we analyzed the domain organization of different TZ 
proteins from the basal body. In parallel, we characterized several 
PCD mouse models exhibiting nasal mucus obstruction and 
hydrocephalus. The respiratory cilia in mutant animals exhibited 
impaired TZ organization and lacked a central pair apparatus. Our 
findings suggest a conserved role for the TZ in driving cilia 
motility as well as maintaining structural integrity, broadening 
our understanding of TZ function in motile ciliopathies. 

Defining the molecular architecture of motile 
cilia transition zone and its role during 

mammalian motile ciliogenesis 
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