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Molecular biological study on taste reception and transduction for sweetness
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Taste organ on the labellum of the fly is in the shape of a chemosensillum, which shows less
complicated sturucture than the taste bud in vertebrate. The chemosensillum includes four
functionally differenciated taste cells, which are the primary sensory cells generating the impulses
to taste stimuli. One of them, called the sugar receptor cel, bears two different types of sugar
receptor site to keep a wide responsiveness to various kinds of sugar. A group of sugars stimulate
the cell via the "pyranose site (P site)” and the other group of sugars stimulate the same cell via the
“furanose site (F site)".

The electrophysiological experiment on the competition of polysaccharides with sugars is an
available method to distinguish between the P site- and the F site-stimulative sugars. I found that
starch and levan selectively compete with the stimulus sugars for the P and the F sites,
respectively. Based upon these results, I detected the sugar receptor protein candidates for the P
and the F sites by a novel aflinity electrophoresis with starch or tevan. These proteins showed the
consistent sugar-binding specificities and affinities with the two types of receptor sites, respective-
ly, and were detected in the extract of the isolated chemosensillum, which exclusively includes the
sensory processes of the taste cells as cellular components. The candidate proteins are water-
insoluble and estimated to be 27-32 KDa.

Next, I tried to detect taste cell-specific GTP-binding protein. The labella were collected from
about 10,000 flies, poly A(+)RNAs were extracted from them and cDNAs were synthesized to use
as the temperates for PCR. As the result of the PCR with adequate primers, a part of ¢cDNA of
GTP-binding protein was amplified and we suggested the transcripts of two types of GTP-binding
proein in the labellum. Based upon the uncleotide sequences, it was suggested that one was Gi
and the other was Gq type. It is too early to say that these GTP binding proteins are involved in
the taste cells. However, Ga, which must couple with phospholipase C, can be concerned with the
taste cell adaptation by regulating the intracellular level of IP3 or Ca*, considering our previous
electrophysiological study (1992).

I further found a soluble protein of 25 KD in the isolated chemosensilla. It was an acidic
protein whose content was remarkable among total proteins of the chemosensilla. This protein
may be the main component of the receptor lymph filling the inside of the chemosensillum. 1
determined the amino acid sequence in the N'end and also the corresponding nucreotide sequence.
Now the ¢cDNA library screening is going to get the entire ¢cDNA sequence.
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