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A novel PIH1 protein Twister functions in cytoplasmic preassembly

of axonemal dyneins
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Cilia and flagella are
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long appendages that extend from the cell body, exist in
ubiquitously from protozoa to mammals. They consist of a highly conserved

microtubule-based axoneme. Two kinds of cilia exist: motile cilia and non-motile cilia (also

known as primary cilia). Motile cilia contain outer dynein arms and inner dynein arms that
hydrolyze ATP to power ciliary movement, defects of these two structures often cause
primary ciliary dyskineisa including symptoms as respiratory infections, anosmia, male
infertility, and situs inversus.

It has been revealed that subunits of axonemal dyneins are preassembly in the
cytoplasm before being transported into cilia and flagella, however, the mechanism of how
dyneins subunits assemble into complex in the cytoplasm is only partially understood. In the
past few years, four dynein axonemal assembly factors PF13, ODA7, MOT48, PF22 were
found to play important roles in this process. Here, in this paper, I report a novel dynein
axonemal assembly factor Twister.

Twister was first identified in a genetic screen in zebrafish searching for polycystic
kidney disease-related genes. Polycystic kidney disease is caused by dysfunction of cilia
distribute in renal cells, and often co-occur with situs inversus. Twister null mice was
generated to investigate its function in cilia and PKD. As the results, Twister is specifically
expressed in the cytoplasm of spermatogenic cells in mouse testis, affecting the preassembly
of subunits of outer dynein arms and inner arm dyneins. Tivister protein contain a PIH1
domain, as well as PF13, MOT48. Tiister is proved to have different roles with other dynein
assembly factors. PF13, ODA7 and PF22 mainly function in affecting heavy chains stability
in the cytoplasm, MOT48 affect stability of heavy chains and light chains of inner dynein
arm, while here, Twister functions in earlier step, affecting the stability of intermediated

chains possibly by assisting intermediate chains complex formation.
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