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The vertebrate olfactory system recognizes millions of environmental chemicals and
perceives them as odors. Olfactory sensory neurons, the primary sensory neurons in the
olfactory system, initiate the perception process by detecting odorants, which interact
with odorant receptors (ORs). ORs belong to the largest gene superfamily present in any
genome analyzed so far. OR genes are classified into two classes. Class I ORs, which are
fish-like and phylogenetically more ancient receptors bind aqueous odorant molecules.
The other type is called class II ORs, which are specific to terrestrial animals seem
to bind volatile odorant molecules. Although class I ORs in terrestrial mammals had been
considered as a relic of evolution from fish to terrestrial, recent studies have
demonstrated that intact and functional genes still remain, suggesting that class I ORs
in terrestrial mammals might have important physiological functions. In this study, we
investigated function of class I ORs in terrestrial mammals to identify aqueous odorous
molecules. We focused on amniotic fluid (AF) as source for aqueous odorants. AF is maternal
fluid in uterus protecting embryo that is the only aquatic environment for terrestrial
mammals. We demonstrated that AF contains some aqueous odor molecules through mouse
behavior analyses, histochemical and physiological studies. In addition, we established
transgenic lines which enable to visualize class I OR transgene expression and OSN axonal
projections, providing the first experimental evidence of a ci/s-acting element for a class
I OR gene. This transgenic mice can be useful tool not only for screening ligands of class
I OR but also for study on class I OR gene regulation.
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