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Analysis of gene co-option mechanisms involving epigenetic regulation
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Jmjd3 is the histone H3 demethylase that was acquired in the vertebrate
ancestor by an ancient genome duplication event. In this study, we attempted to reveal the
evolutionary mechanisms of neural crest and sensory placode by studying gene regulatory networks
activated by the Jmjd3. Our search for the downstream genes of Jmjd3 identified not only genes that
are involved in neural crest and/or sensorK placode formation (noggin, phox2, etc.) but also a
variety of chromatin modifiers including the histone acetyltransferase, kat5. We also performed the
enhancer analysis of Amphioxus hedgehog gene, which suggested that the vertebrate ortholog, Ihh,
innovated the neural crest / branchial arch enhancer by modifying the ancestral pharyngeal endoderm
enhancer during the evolution.
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