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The Localization of G-Proteins in Fish Chemoreceptors

Etsuko Fukuvama!, Kenji Onsuca’ and Yoshiei MUNAKATA

Immunohistochemical experiments were performed to identify the localization of a
transducin, a heterotrimeric G-protein, concerning taste transduction in carp, Cyprinus
carpio L. Antibodies for the @-subunit of G-proteins were developed against two spe-
cific clones, B-10 and B-11, derived from the carp taste epithlium, which share homol-
ogy with Gor and @-gustducin, respectively.

An application of anti- B-10 to the sections of olfactory and taste epithelia revealed
that positive reactions were observed on the both, in which non-specific olfactory recep-
tor cells, and the whole epithelium and specific cells in a taste bud of barbell showed
immunoreactivity. On the other hand, an application of anti-B-11 indicated that im-
munoreactivity was observed in specific cells of a taste bud of carp, but in those of rat.
In addition, commercially available antibody, anti- @ -gustducin, made immunoreactiv-
ity on taste cells in mammals, but in carp.

In conclusion, the amino acid sequences of G-proteins conserved among animals

with taste transduction mechanisms may be partially different between rodents and carp.
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Fig. 1 A evolutional tree of the similarities by analysis of

the partial sequences in the clones of G-proteins
obtained from the carp taste epithelia (barbell).

The clone B-10 is very similar to Goit family, and
the clone B-11 to a-gustducin.

Abbreviation : mGust, mouse gustducin ; rGust,
rat gustducin ; hGust, human gustducin ; mGorr,
mouse G-protein associated with olfactory
reception ; rGolt, rat G-protein associated with
olfactory reception; hGoif, human G-protein
associated with olfactory reception ; B10 and
B-11, the partial sequences obtained in the
clones of G-proteins from the carp taste epithelia
(barbell).
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Table 1

B ok W ¥ W

Comparison of G-protein’s partial sequences involving in chemoreceptidn among several kinds
of species.

The underlines in r, m and hGust indicate the portion of peptides as an antigen to
commercially produce antibody. Squared peptides in B-10 and B-11 are used as antigens to
make their antibodies, respectively. Bold letters in the beginning and end of the sequencies
show portions of the peptides designing primers.

Abbreviations : Golf, gustducin typically expressed on olfactory epithelia ; Gust, a-gustducin
typically expressed in taste epithelia of rodents, B : taste tissues (barbells) of carp, r : rat, m
: mouse, h : human.

~TIVKQMR | LHYNGFNAEEKKQK ILD IRKNVKDAIVT | VSAMSTLTIPPVS | DNPSNQPRAEYY | KS | APLSDFDYTEEFFEHAKNLWDDEGVKACFERSNEYQL-
rGo ¢

~TIVKQMR [ LHVNGSNPEEKKQK LD IRKNVKDA I VT | VSAMST | | PPVPLANPENQFRSDY IKS | AP | TDFEYSQEFFDHVKKLWDDEGVKAGFERSNEYQL—
l“Golf

~T1VKQMR | LHVNGFNPEEKKQK | LD IRKNVKDA1VT | VSAMST | | PPVPLANPENQFRSDY IKS | AP | TDFEYSQEFFDHVKKLWDDEGVKACFERSNEYQL -
hGolf

~TIVKQMR ILHVNGFNPEEKKQK ILDIRKNVKDA VT I VSAMST | | PPVPLANPENQFRSDY | KS | AP | TDFEYSQEFFDHVKKL WDDEGVKACFERSNEYQL~
B-11

~TIVKQMK | IHEAGYLEEECKQYKAVVYSNT QS| | AT I RAMGRLK | DF GDAARADDARGLFVLAGSAEEGFMS-DELAGY | KRLWKDGGVQAGFSRSREYQL-
rGust

~TIVKGMK | |HKNGYSKQECMEFKAVVYSNTLQS [LA|VKAMTTLGIDYVNPRSREDQQLLLSMANTLEDGDMTPG-LAE | |KRLWGDPG 1 QACFERASEYQL-

mGust
~TIVKQMK | |HKNGYSKQECMEFKAV | YSNTLGS |LA | VKAMATL G DYVNPRSREDQEQLHSMANTLEDGDMTPQ-LAE | | KRLWGDPG | QACFERASEYQL~
hGust
~TIVKQMK | IHKNGYSKQECMEFKAV | YSNTLGS | LAI VKAMATLG | DYVNPRSAEDQRQLYAMANTLEDGGHTPQ-LAEV | KRLWRDPG | QACFERASEYQL-

Fig. 2 Immunohistochemical reaction for anti-B10 in the olfactory (A & B) and taste (C & D)

epithelia. B & D are the control without using the antibody. Scales in A, B & D are 30 um,
and that in C 100 um. An arrow in C indicates non-specific reaction on the taste epithelium.
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Fig. 3 Immunohistochemical reaction (A & B) for anti-B11 in the taste
cells of the carp barbell. C & D are the control without using the
antibody. Scales in all photos are 100 um.

Fig. 4 Immunohistochemical reaction for anti-B-11 was not observed in the
taste cells of circumvallate papillae of the rat. Scales are 100 um.

W

Fig. 5 Immunohistochemical reaction for anti-gustducin in the carp (A) and

rat (B) taste epithelia, where the immuno-reaction was observed only
in the rat (B). Scales are 10um in A and 30 um in B.
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