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Characteristics of G-Protein Coupled Receptors in Fish Taste

Kazuto FuJgiora, Kenji OHsUGA, Yoshiel MUNAKRATA

Akira Furuvama and Takayuki Marui

Although fish taste systems are highly sensitive to amino acids, the molecular

mechanisms involved in fish taste transduction have been only hardly elucidated.

Thus, molecular approaches were primarily attempted in this investigation to know

the existence of G-porteins in taste cells of carp, Cyprinus carpio L. To identify

G-proteins in taste tissues, we used certain primers having sequencies of conserved
regions of G-protein, -TIVKQM- and ~-EYQL-. The RT-PCR resulted to amplify DNA

fragments of about 300 bp, from which eleven different clones were isolated. Analyses

of nucleic acid sequencies showed that they are related to partial sequencies of two

types of G-proteins, rat Gil alpha and Goif. The partial sequence of B11 among the
clones mostly resembled to those of rat Gil&, and that of B10 is to Golr.
Therefore, B11 mostly cloned was used with in sifu hybridization experiments to

identify if the partial sequence exactly exists in taste buds.

In conclusion, the B11 clone is definitely derived from the cells in taste buds of the

carp. On the other hand, the immunohistochemical experiments using anti-gustducin

antibody (rabbit) showed that the suitable partial sequncies between rat and carp are

widely different.

Key words : G-protein, taste, in silu hybridization, fish

#
G # 2328 (guanin nucleotid-binding protein)

i

By 7 FLEREE LTHbR, < DRLEY,

R EWE, FEHA Y, dBH0NTESHW
B B TEROZEHEEE, T 45bb RN
DEALFHRED A4 v F2#YDBELEH5E LT
FORENERZLTOSEY, M0 5 TR
SEEL VST MRS T E &, e DORER

e

HIZBWTHEE L TW5a, BREBEORZERIC

:EwGayNaEaﬁxbf,@%/a%»%
BT 5 &0 Rk flaee 2 BEL T 5 8
DhH B, T LILOEEEMND L& AREE
#EDG-4 VS BHERAD Y £ 7 4 — (GPCR,
G-protein coupled receptor) i, KL E VR
RIZEWEIL 2 D T AaL, (WFERFEICBIT SR
WHIBERHRPIBE ORI E LT TI 55,
G VISV BRRELEIET 7 73 — &L

B ER20% 0 H250, B FR2010A21 1
ST B PSR A W
(8 - e )

(9)

Physiological Division, Department of Oral Function
and Molecular Biology, Ohu University School of
Dentistry

(Director : Prof. Takayuki MaRruI)



170 1

|

Tk, ZEREEOMOBIZT 7 7Y —L)b
NT, B » SIHFLE & TRIC K S RIEE N7
73 BENEEATHBEZE TSR TS,
G#& V732 '81i3Gs, Gi, Gq, Gt, Gz E1Z /3 H X
N, ThENFERBH < GIAEL > T 20§
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WA Z L EMERL, ZOMRMEICDOWTHFLAH S
HERET 2 Z & 2 AMZEOHNE U,

M EHE
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2403, BRGSO ALTLAERBE E20TC
THEBELZEDAEMFHAL /2, RT-PCR (reverse-
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3 . in situ hybridization (ISH)
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~T1VKQMK | HEAGYSEEECKQYKAVVYSNT 1GS 1 1A] IRAMGRLK | DFGDSARADDARGLFVLAGAAEEGFMT-AELAGV | KRLWKDSGVQACFNRSREYGL~
~TIVKOMKIlHKNGYSKQECMEFKAVVYSNTLQSILAIVKAMTTLdIDYVNPR&?EDOQ[[[gﬁKﬂTLEDGDMTPO‘LAE|IKRLWGDPGIQACFERASEYQL—
~TIVKQMK | IHEDGYSVEECKQYRAVVYSNT | QS IMA IKAMTNLK | EYEDSARADDARGLF AL AGPAEGQGYLPDDLANVVTRLWADGGVGSCL TRAREYQL~
~TIVKQMK | IHEDGYSEEECKQYRAVVYSNT | QS IMAI I KAMTNLK | EYEDSARADDARGLF AL AGPAAGQAVLPVDLANVVTRLIADGGVQSCLTRAREYQL-
~TIVKQMK | |HEAGYSEEECKQYKAVVCCNAIQS | 1 Al |RAMGRLK | DFGDAARADDARQL FVL AGSAEEGFMT-AELAGV | RRLWKDQGVHVCF SASREYQL~
~TIVKGMK | |HEDGYPEEKCKQYRAVVYSNT 1QS IMA | IKAMSNLK | EYEDGGRADDARLL FSL~GGAGRGTGLPDDVANY | TRLWADGGVQSCF TRAREYQL~
~T1VKQMK | IHEAGYSEEECKQYKAVVYCNT 1S | | Al TRAMGRLK | DFGDAARADDARGLFVLAGSAVEGFMT-AEL AGVVKRLWKDGGVQACF SASREYQL-
~TIVKGMK | | HEAGYSEEECKQFRAVVYSNT QS| 1 A1 |RAMGRLK | DFADPGRADDARGLFVLAGSADEGYMT-SELSG | | LRLWKDGGVQACF SRSREYQL-
~TIVKGMK | | HEAGYSEEECKQFRAVVYSNTEQS | 1A |RAMGRLK | DFADPGRADDARQLFVLARSADEGYMT-SELSG | | LRLWKDGGVQACF SRSREYQL~
~TIVKQMK | |HEDGYSEEECKQYRAVVYSNT | QS IMA | | KAMTNLKMEYEDSARADDARGLFALAGPAEGQG | LPDDLANVATRLWADGGVGSCLTRAGEYQL-
~TIVKGMK | | HEAGYLEEECKQYKAVVYSNT QS| [AT | RAMGRLK | DFGDAARADDARQLFVL AGSAEEGFMS-DELAGV | KRLWKDGGVQAGF SRSREYQL~
~TIVKQMK | IHEDGYSEEECKQYRAVVYSNT 1QS |MAI I KAMTNLK | EYEDSARADDARGLF SPGLGGEGQGMLPDVLANVVTRLWADGGVASCLTRAREYQL -

rGs2a
rGo/f
B10

Fig. 1

54 144
~T1VKQMR | LHVNGFNPEEKKOK | LD IRKNVKDAI VT | | SAMST | |PPVPLANPENQFRSDY IKS | AP | TDFEYSQEFFDHVKKLWDDEGVKACFERSNEYQL-
~T1VKQMR | LHYNGFNPEEKKQK 1LD | RKNVKDA VT | 1SAMST | | PPVPLANPENGFRSDY IKS 1 AP 1 TDFEYSQEFFDHVKKLWDDEGVKACFERSNEYGL-
~TIVKQMR | LHVNGFNAEEKKGK [ LD IRKNVKDA 1T | VSAMSTLTPPVS | DNPSNQPRAEY | KS | APLSDFDYTEEFFEHAKNLWDDEGVKACFERSNEYQL~

Partial amino acid sequencies of the clones obtained from the carp epithelia. The PCR primer
sites are indicated by bold letters. Sequencies are aligned with corresponding sequencies
of 11 clones. Shadowed regions are known-sequencies of G-proteins in rat or human. The

framed rectangle of the sequence in ra-Gust is the portion for the antigen by Margolskee

to anti-gustducin, and the underlined portion of B11 is corresponding to that of the antigen

peptide in r a -Gust.

Abbreviations: E, epithlia without taste bud ; B, barbell with taste buds ; h, human ; r, rat ;

Gust, gustducin.

B

= AE R '”

Fig. 2 In situ hybridization for the G-protein concerning taste transduction in barbells of the

carp. A, C and D are reaction of the anti-senses, and B is that of the sense. Each bar
in the photos inducate 10 um.

A. Representative expression of the RNA-RNA hybridization in a taste bud.

B. Hybridization without synthesized RNA from B11 in the procedure.

C. A transverse section of a barbell.

D. A longtitudinal section of a barbell.
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Fig. 3 Immunohistochemistry for the anti-gustducin in rat circumvallate papilla.
A & B are sections with reaction for the antibody, and C&D with control. Bars in the all photoes are 100 u m.

A

Fig. 4 The immunohistochemical reactions were not
observed between taste buds on barbells of
carp and the anti-gustducin antibody derived
from the partial amino acid sequence of
the rat. The bar in B indicates 100 um. The
magnification of the photograph in A is the
same in that of B. B is a control.
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ZERZDEDO TR AL ZERLEARTLGH Y L7=BHRIE T LS TH S,
7827 BgustducinTd - 722, G& V757 Hid#z 1) BEFENY 7 by 7 X o MEEEE S
F773)—%&RLTEY, MRICEBYER F R A TR L T A, B10D A A Goret A ]
CCENCRB RSN T 3/ BES A S -7 MERE S FEHETH o7z,
BT TCH BY, 1992412 F OIRLE & 7z Flsli s 2) BlOD 7 3/ BRECHIORF K SRR L
FTAPCRT 74 v—%i&at L, RT-PCRIZ& > T THE AL, RIEHESLTFRICRRBRLEEZ
GHVISOBOIa—=y I Thbh, WED A, W ERTERERIEBR N, e T
HET288»6GH VS0 B4 a— T 5 8(EF RISHEZR Xk -7z (F— 2 KRR,
Ao ua—=vy &hgustducin& & 5 5 7z, 3) BERREIZHRT 57 0 VE4LESDH
FZOBEFAREL ) v 2T O P TRT SEHNG, e rHEOBY u— v i THEEM
1, HBREEROBRZUNEZELIIKT TSI L DB - 72, BEEICIEERRE (L&) » 28T
BIE XN TN B2, 19994 LR, 1ZFLHIZ BV LY, ZTDYF T AHDOREER»SDGHE V73
THEZEFREEFTHETIrT2r7 7 3 — DBAERIU—ZV S LA RN RE D,
Woru—=—vr&h, FiLWvEEF77 30— HARD F v b Danti-gustducinPifA ) 2 4 Ok
(TaslR&Tas2R) & L TCHHERA?, ZHhED BRI B W TRERIDE R S &b - 2B,
BFOANT v —-DHAHIZ K EAKIE, AiE ZOHE & % 5> T BFig. 1 Ora -GustD D
TIHWKE BH®ROZEE, BETEHEROZEIS M CHE N RTF R EBLIO T TF
5L TWaZERRHEh T3, BlEICk FEINRTAS L, HEEMENOT, a4 DBk
WTd, ZhEDZEROIAR S BEREIZRTE L FNOHBAS IS L ko728 DEEL 6D,
T2k HEENTFET A I A TS, L KR TE S NMERIZE, G VIS0 BRWE
ALAMNE, ZThoDIFFHE BEOMEIZNT WO AT 55, HEMESAEHE WA
NYECGPCRTH B I L AWMREL TS &idw FFASEE BZAELS B> T0BEEAT I/ HEdS
A, HBLUTOBGE VISZBEEDNTLRLT BEELTCWEZEE R L, DD, FAFEKE
DEREL Z DO THRIZH B v 7P IIMERRETF & OB B Td, GF /82 BITRENIZH 5GPCR
BUEIRZE KL h o Toen?, DTy FPELTHBELTHWAZEMHL 7,
WEOEAA T 5OEEHEMRESh Ty LA UATFZEIZ £ 7MiM Ed, Zo%BI1Y
50T, BEIECRRFENICEREMOD TR TO—Vib, ZOGH YIS0 EOLIEHET] 4 P
ML A LT, EHHEE RGBT L FL, GPCRE L TRBEREEDLHIZEHEL T
25, WHMZRIZK T 3 REOBEERSEL, i L QW20 BE LAATEE 620, &
ERARELTRERTH S, LTI T4 HIZTIrB K UT2rORERE, BoNGH ¥
VARABTHIDT I LaTuT 7 FERTLTH ROBLEOBERE, DTFVARLTHRATS7Z5T
0, TEEOEIIZIIEBNEY - LEniE, L L, FNOOBEEF = v o FEBICERE SR

» URSEOWRHEZE DS THBICEE L T, R BT > T T ENRARTH 3,
ARy & FIRED S FEBIIONT, FFEE

HATHAREEETHB R, LOEDRMET ® W
3, REREERERERO I RNE S TS RT-PCRIZK O, T4 OURAMIIZIEGE V52

7291, & SIS ER S T OfE BHRFIEL THEZERBICEHLoTHEE0L
R, RBMRR, 50T b ORAEEL & & R Eiohzh, Iy P OEKMICEERT G V

M 2DIZBI28DEHE LT, WHZEERIC 7828 (gustducin) 12720 U TR & ho 7z Hidk

b BGH V3 BOGFEWEN & iz A o T ORISR LR U 22665, 133

L AP U sl LAETEMHEEAEVEDD, —FDT I/
AA2E ¢, Bll#%in situ hybridization!Z i BiFl S E L 5 TWB Z &AL 72,
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