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Functional expressions of mammalian vomeronasal receptors for screening
pheromones in transgenic Caenorhabditis elegans

Yamashita, Tetsuro
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Pheromones are bioactive compounds which release innate behavior and control
physiological and reproductive statuses in conspecific species. In this study, we tried to develop
a functional expression system of mammalian VIRs for the identification of pheromones in transgenic
Caenorhabditis elegans (C. elegans). In C. elegans, G protein coupled receptors including olfactory
receptors are mainly expressed in AWA, AWB and AWC chemosensory neurons. We generated two transgenic

C. elegans expressing 7 or 5 of 24 VIRs of domestic cats in AWB neurons whose activations induce
avoidance behavior in the C. elegans. In behavioral bioassays using lipids extracted from urine of
estrous female cats, the two transgenic C. elegans significantly avoided the lipids, while wild type

C. elegans did not display avoidance behavior toward the lipids. These results suggest that feline
VIRs are functionally expressed in AWB neurons of the transgenic C. elegans.
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Outline of chemotaxis bioassays

1. Sample (cat urinary lipid or B-
estradiol 3-sulfate) and control
solvent are deposited at positions
of red arrows and blue arrows,
respectively.

2. About 50-100 C. elegans are put on
center of the plate.

3. After 30 min, C. elegans presented
in A area and B area are counted,
and chemotaxis index (C.1.) is
calculated as described below.
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