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論  文  内  容  の  要  旨  

氏  名  （   浅 井  泰 子           ）

論文題名 Lrrc6 is required for ciliary motility 
（Lrrc6 は繊毛運動に必要である）

論文内容の要旨 

Cilia are essential for moving extracellular fluids and for sensing extracellular signals. Defects of cilia result in 
several disorders known as ciliopathies in human. To better understand the ciliary functions as well as the cause of 
ciliopathies, we deleted the Lrrc6 gene in the mouse, a gene whose mutant was shown to cause cystic kidney disease 
in the zebrafish. Lrrc6-/- mice displayed aberrant left-right (LR) axis and hydrocephalus. Although the number and 
length of cilia in the node and trachea seemed normal, their motility was completely lost in Lrrc6-/- mice. The 9+2 
arrangement of microtubules remained normal in Lrrc6-/- mice, but outer dynein arms (ODAs), the structure essential 
for the ciliary beating, were absent from cilia. ODAs are known to be assembled in the cytoplasm, transported to the 
basal body, and carried into the axoneme by intraflagellar transport (IFT). In the absence of Lrrc6, ODA proteins 
such as DNAH9 and DNAH5 remained in the cytoplasm and failed to be transported into ciliary axoneme. Lrrc6 
protein was localized in the cytoplasm and interacted with myosin heavy chain 10 (Myh10) and myosin heavy chain 
11 (Myh11). Furthermore, Myh10 interacted with ift46 and intermediate chain 2 (IC2), one of the components of 
ODA. When myosin activity in the trachea was inhibited with ML-9, IC2 protein was not transported to axoneme, 
and ciliary motility was impaired. Taken together, my results suggest that Lrrc6 is involved in transport of dynein 
arm hrough interacting with myosin. 

During the course of my study, I found a new subcellular structure in the trachea. It is an actin-based protrusion 
that temporarily appears during the ciliogenesis. Lrrc6, Myh10, IC2 and dynein arm assembly factor were all 
localized in the actin protrusion, but not in the basal body or ciliary axoneme. The actin protrusion might act as a 
subcellular compartment for assembly and/or transport of dynein arm complex. 




