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•2 types
•Length
•Diameter
•Cilia per cell
•Locations
•Ultrastructure













11 genes including:
DNAAF1
DNAAF2
DNAAF3
DYX1C1
HEATR2



>20 genes including:

Structural proteins
SDNAH5, DNAI1, 
DNAI2, NME8

Docking complexes
CCDC114, CCDC151, 
ARMC4, TTC25 

Attachment factor 
CCDC103 



DNAH11
GAS2L2
CCDC65



HYDIN
SPEF2
RSPH4A
RSPH9



GAS8 - nexin-dynein regulatory complex protein

• Normal TEM
• Normal/near normal LM



GAS8 - nexin-dynein regulatory complex protein

• Normal TEM
• Normal/near normal LM

• IF
• Clinical features
• Genetics



Reduced generation of
multiple motile cilia

MCIDAS
CCNO
FOXJ1
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