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In the last several vears after Nakamura and Gold (1987) found the cyclic nucleotide-gated ion
channel in olfactory receptor cilia, biochemical and/or genetic engineering researches revelaed
molecular components of the olfactory transduction. Those data appear to have established that
cAMP works as the second messenger in the olfactorory transduction. However, there are several
reports that indicate the other transduction pathway(s) in addition to cAMP pathway. Final goal
of our study is to understand the real mechanism(s) of the olfactory transduction by the coupling
of electrophysiological experiments and computer simulation analyzation.

In the course of charaterization of the cyclic nucleotide-gated channel, 5’-AMP was found to
increase the binding affinity between ¢cAMP and the channel protein rater than to inhibit it. This
may indicate that numbers of nucleotide could bind to one site of the channel,

We introduced the microscopic image analyzer to measure the intracetlular Ca ion in the
olfactory cell. We measured both Ca conceniration and membrane currents simultaneously when
cAMPF was introduced into the cel]l from the patch electrode. The rapid increase of Ca at the
oifactory knob near cilia corresponded to the membrane current, which indicate that Ca influxed
through the eyclic nucleotide-gated channel in the cilia.

On the other hand, the computer simulation showed that pure lipid bilayer can respond to
odorant exhibiting a waveform that resembles the olfactory receptory potential. This may
explain the mechanism of artificial odor sensors many of which are currently made of pure lipid
bilayer. On this basic result, the model that includes all the transducing components including
several types of ion channel is under consideration.
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