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Roles of Rho-family small GTPases in establishment and maintenance for hearing
and balancing

Ueyama, Takehiko
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(1) We generated inner ear hair cell (HC)-specific KO mice to analyze the
role of Cdc42 in HCs. HCs of Cdc42-KO mice developed normally but progressively degenerated after
maturation, resulting in progressive hearing loss particularly at high frequencies.
Adenovirus-encoded GFP-Cdc42 expression in HCs and fluorescence resonance energy transfer (FRET)
imaging of HCs from transgenic mice expressing Cdc42-FRET biosensor indicated Cdc42
presence/activation at stereociliary membranes in cochlear HCs.

52) We found that the amount of active RhoA (GTP-form) is increased in Cdc42-KD cells. DIAL is a
ownstream molecule of RhoA signaling pathways, and nucleates and elongates unbranched/straight

actin. We discovered a novel patient-derived DIAPH1 mutation (c.3610C>T) in two unrelated Japanese

families. Mice expressing the DIA1(R1204X) mutant experienced progressive deafness beginning at high
frequencies and HC loss with various morphological abnormalities in stereocilia at the basal turn.
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