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Mechanisms of Retinal Photoreceptor Cell Fate Determination
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Abstract

Purpose : Understanding the molecular mecha-
nisms by which distinct cell fate is determined dur-
ing organogenesis is a central issue in cell develop-
ment and disease. Using conditional gene ablation,
we show that in mice the transcription factor Otx2
is essential for retinal photoreceptor cell fate deter-
mination and the development of the pineal gland.

Methods and Results : In the Otx2 knockout
mice, differentiating photoreceptor cells were con-
verted to amacrine-like neurons, and the pinealo-
cytes in the pineal gland were totally absent. In
addition, promoter assays revealed that Otx2 tran-
sactivates Crx, which is required for terminal dif-
ferentiation and maintenance of photoreceptor

cells. Furthermore, retroviral gene transfer of Otx2
steered retinal progenitor cells toward becoming
photoreceptors.

Conclusion : Thus, Otx2 is a key regulatory gene
for the cell fate determination of retinal photore-
ceptor cells. Our results revealed the key molecular
steps required for photoreceptor cell fate deter-
mination and pineal gland development.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 109 : 708—716, 2005)
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