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East African cichlids are a species of fish renowned for their striking example of adaptive radiation
among vertebrates. Although the diversification of several olfactory receptor in cichlid is reported, the
ligand specificity of each olfactory sensory neurons (OSN) in cichlids remains poorly understood. In
this study, I performed in situ hybridization with a riboprobe of the neural activity marker gene c-fos
to investigate the ligand specificity in cichlid. I demonstrated the ligand specificity of several OSNs
such as microvillous neurons and V2R* OSNs. Notably, I uncovered a differential response to arginine
in the genes in the cichlid-specifically diversified V2R subfamily, suggesting that duplication of
olfactory receptor genes may have contributed the adaptive radiation in cichlid though the expansion
of detectable odorants. Furthermore, I established a new method for collecting urine directly from
cichlid. T investigated the response of OSNs to male urine and showed a response of VIRs® neurons
suggesting the role of V1R receptors as pheromone receptors.

Next, I focused on VIR2 (vomeronasal-type 1 receptor 2) receptor, a candidate pheromone
receptor in teleosts. My laboratory previously revealed that cichlid possess highly diversified alleles of
VIR2 (clade I, clade II). I examined the ligand responses of V1R2 against several ligand candidates,
including 4-hydroxyphenyl acetate (4HPAA) and its derivatives, and demonstrated differing ligand
selectivity between the two alleles of V1R2. I also performed LC-MS/MS analysis of cichlid urine and
discovered that 3-hydroxyphenyl acetate (3HPAA), a compound to which clade I-V1R2 responded,
was present in high concentrations in the urine of clade I-cichlid. Further analysis of the ligand
response to a fraction of cichlid urine suggested that the V1R2 receptor responds to multiple
compounds in urine. Further research into the ligand selectivity of the VIR2 receptor and the
dynamics of ligand abundance in the urine of the V1R2 receptor is expected to clarify the contribution

of VIR2 polymorphism to the creation of cichlid diversity.
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