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Study on functional evolution of the digestive hormone peptide
cholecystokinin(CCK)/gastrin: Expression analysis of CCK/gastrin peptide in

ascidian Ciona intestinalis
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To elucidate the evolution of the digestive hormone cholecystokinin (CCK)/gastrin
in chordates, we analyzed the expression of cionin which is a CCK/gastrin ortholog and cionin receptor in
the ascidian Ciona intestinalis. Analysis of cionin receptor gene promoter-driven fluorescence
demonstrated that the cionin receptor was expressed in the visceral ganglion and tail nerve cord of
larval ascidians. This expression pattern coincided with cholinergic neurons. In adult ascidians, cionin
mRNA was exclusively expressed in the central nervous system, whereas the expression of cionin receptor
mRNA was detected in both the central nervous system and digestive tract. These results suggest that
cionin is released from the central nervous system and acts as a neurotransmitter or neuromodulator,
affecting cionin receptor-expressing neurons. Alternatively, cionin can affect the digestive tract as a

digestive hormone.
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