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Dorsal and ventral specification in optic cup derived from ES cells in vitro
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In this study, we aimed to elucidate the molecular mechanisms underlying the forma
tion of the dorsal-ventral polarity in the optic cup-like structure derived from ES cells. Dorsal and vent
ral specification in the optic cup appears to play an important role in the ﬁroper development of the eye.

But, it remains elusive how the dorsal-ventral polarity is established in the optic vesicle. We found tha
t ventral and dorsal markers expressed in a mutually exclusive pattern in the neural retina derived from E
S cells. This result indicates that retinal neuroepithelium can spontaneously acquire the dorsal-ventral p
olarity. By time-lapse imaging study of Wnt signaling dynamics and pharmacological experiments, it is rev
ealed that the dorsal and ventral specification of the optic cup is regulated by spatially and temporary c
ontroled molecular signals including Wnt, BMP and Shh signaling.
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