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Evolution of gene regulatory network for eye diversification
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Eye is one of the most important organ but they are morphologically divorced among
animals. To understand evolutionary process of camera eye In squid and pinhole eye In Nautilus, we have p
erformed comparative transcriptome analysis of developing eyes of squid and Nautilus using next generation
sequencer. First, six3/6 that are required for lens formation in vertebrates was not expressed In Nautilu
S. ManK downstream target genes of six3/6 were also not expressed in Nautilus, suggesting that deregulatio
n of the six3/6 pathway led to the pinhole eye evolution in Nautilus. We also found five types of Pax-6 sp
licing variants but no duplication of the Pax-6 gene in squid. Previous studies have reported that vertebr
ate eyes are controlled by four Pax-6 splicing variants, whereas eyes are controlled by duplicated Pax-6 g
enes. Cephalopods acquired Pax-6 splicing variants independent of those in vertebrates and that these vari
ants were similarly utilized in the development of the squid eye.
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