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Elucidation of retinoid acid-dependent mechanism of organogenesis and its evolution
in chordates
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Retinoic acid is a signaling molecule important for the chordate development.
This study identified region-specific enhancer elements of the genes encoding retinoic acid-synthesizing
and degrading enzymes (Raldh2 and Cyp26 respectively) in ascidians. Dominant negative experiments
suggested that the transcription factor Mesp activates the Raldh2 enhancer.

Although the body plan of larvaceans is similar to that of ascidians, they completely lack biological
pathways to synthesize retinoic acid. Retinoic acid is required for transactivation of Hoxl gene in
ascidians but not in larvaceans. The present study revealed that an enhancer of larvacean Hoxl can be
activated in ascidian embryos. The results suggest that a retinoic acid-independent mechanism of
transactivation of Hox1l has been equipped in the common ancestor of ascidians and larvaceans. This
mechanism may have enabled the larvaceans to survive the loss of retinoic acid-synthesizing pathways
during their evolution.
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