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Mechanisms of medial-lateral axis formation and inner hair cell-outer hair cell
differentiation in the cochlea
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To elucidate the role of Bmp4 signaling in developing cochlear sensory
epithelium, we focused on 1d1-3, downstream factors of Bmp4, and found that the Id genes are
required for cochlear morphogenesis and play an important role in organization of the cochlear
peripheral compartment, including outer hair cells. Based on our results of RNA-Seq and RNA-Seq at
other institutions, we have selected 6 candidate genes involved in the differentiation and
maturation of inner and outer hair cells, and have started loss of function experiments. One of the
candidate gene knockout mice showed abnormal hair cell development, suggesting that it is a more
direct regulator.



Bmp4

1d3floxed/floxed ; Emx2+/Cre

RNA-Seq

1d1/2/3

1d1/2/3

RNA-Seq

1d1-/-;

1d2-/-;



Inhibitor of differentiation and DNA-binding Id Id1 1d4

Id bHLH
1d1-3
Id
1d1-3
1d1/2/3 Id TKO
Id TKO
82%
Id TKO Sox2 -
Bmp4  Lmo3
Id
Bmp
RT-PCR Bmp-1d
RNA-Seq RNA-Seq -

loss of function



1 0 0 0

Sakamoto Susumu Tateya Tomoko Omori Koichi Kageyama Ryoichiro 460

Id genes are required for morphogenesis and cellular patterning in the developing mammalian 2020
cochlea
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Bmp4-1d signaling regulates medial-lateral axis formation in developing cochlear epithelium.
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