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BE®?, HEET, R, REK
RBEC, A, BEX

(1. Vg IYE R 2K = 2B, F # 2  453007;
2. FEE KR TR AR A PG, W #H 2 453007)

WE: H#H % GIP (F KRB MG IES %, glucose-dependent insulinotropic polypeptide)
TE#E A P B 4 FE o 6, 5236 F| Bl RT-PCR (reverse transcription-polymerase chain reaction) 4
RNEE R 7 50 145 5 gip, A HEH#AATENE LF N, HXH mRNA W RAHTRIN. £
R B, # gip By JF 3% & 3£ 4E (open reading frame, ORF) % 324 bp, % & 107 & 2
ZAEMTN, # Gp WA EALERE FTHK NmEs. Gip R KA CoamEMmE. A
EBRFIUARRZAGH UM AN ERE T, 82 GpEa 53L& Gip ZEANELX R RL.
Real-time PCR £ R T 7~ , gip A NHAFH A RL, BENHmERAR T REER
Ho WHABRERIWAREKY, WMWY gp W WRAEERERTEHE 1 2hER
EHm. ENERBRRILF, BT ap MRLEEINRELEFRK, MHERREX
REREAE. EAAERY, aRTEEARLEY nEA T gp KRN RLE. K
FREET #gip, FEFRWERRSTUETHKRAKTF. HARERWFE AT Gip
WA aE, N IRA Gip B & X8 e s ey L R KA.

R 41, Gip; %%; KA

hE5TES: QT786; S9174 SCERARRSRD: A

JiBE A EERS T, AMSSERYER a4 2O BRG] 2 K (gastric inhibitory poly-

W, T H BB S 2 RR , e RE AR I
5 3o R v AR SRR Y. TR R M 2R A 22 ik
(glucagon-like peptides, GLPs) 1% 25 B4 #5114 17
{2 Ji & % (glucose-dependent insulinotropic poly-
peptide, GIP) V£ 8 219 iz 18 53 W 19 M 12 1B i 22
(incretin), Z S5HURMAERASMH TP, GIP K
MHE (Sus scrofa) /N R F B ok, T
1971 44 John Brown #1 Jill Dryburgh 5¢ i{ %2 3 iR
FEORATEY, BRI K B, GIP fE 6% 3 il A
(Canis lupus) H R, HIL, FR4EFLAEH2ARE

Wi EHA: 2021-05-14  1EEIHEA: 2021-08-06

HHMIE: EXEAREFIES (31872581, U1904118); IR H s BHE BT H (202102110259); 4 H AR

2FE 4 (212300410174)
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peptide, GIP)®, &4l 1) GIP SL 5 K W], GIP
HURETE M AR PRV B2 I ] R b 5 T AE T AR
PRYR PR, GIP F2R IR HE S 2R - T RE"
PRI, GIP # H i 44 Sk o 2 HEARHSE Ve o 1 Tl 25
R, HEZR I E T RAE R GIP 555,
FERFZL B b, GIP -+ 48 1 R v 25

Y K20 B R S IR B 42
RAERR, I HIREME SR 90% LI EP, iF5E R,
TEMFLZh W GIP ik b AT 30 2= MR 1E
FOR A5 D RE AN 5 2 AR 25 b 7 bl i BEAR
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2 KoE %R 46 %

MY, SE AR E, gip ELAERD M
(Danio rerio) W EIR A IE #6387, BARAE-L R
% (Lampetra japonicum) J& K 41+ F0 2 T gip ¥
FEPFEAE, (H G SR AR AR A I 31

GIP = % 4E F Iy BRI (2 7 JBR &% 3R (105 IUFH 43
e, JF ELRERE 1R E S B 4 Hh A 4 B RUR T
BYFE R LIRS, 1eAh, GIP RENE Y hnmfi 7. sh ¥ i
W E ARG A, I ELRERE Y Ak 17
21 2T ) 2 R %) R SR A T v M 2R 5 = Y i
i oy gk A2 54N, GIP RS AL HE g 1 R Ay 1A
Y B AL HBR IR, JTREAE IS MR NI 7E /N (Mus
musculus) [} 52 g 195 240 23 i e 0P GIP b R
% 18 1 17 17 HSL (hormone sensitive lipase) A1 LPL
(lipoprotein lipase) F¥ 1% 14 M 11T 52 W IfiL 3% H i 25
Ji B2 B 7K S SR, Gip #E fa 28 R 5T B 3
o W R, BEE MR Gip REfeiE L FLsh Y
) GLP-1 Fil GIP Z & K AZ W e e 5 2= 1 D g™

i} (Cyprinus carpio) &3 [ # % (IR K F5
VIS, FEFRE Ko M X H A FR A . Bl K
PEFRGEY  vE RE, ARHIEAE B M i B
Fhim o YERNEEWREEY BT, MR AEmET
A X TFLEh Y, RS R R
FLEAIG, I Had 2035 0 L 45 W B 1 LA Y BE
L e B OB AR BRI R AL, SRt
JE W7 I e A 2 T v R BE 1 N B, AN | & ks
AR . TEFL B, GIP XA AR Y
PR B O ER, AR IE R A i .
I, AR e N SRR gip, BFRILAEAR
H A B RIRNE DL S [F) 35 FR AR A X H 3R TR 1) 5%
M, RERSE Gip 76 ¥ £ 25 s R AC I i 1 FH 28
€ FRIS HEA

1 MES A

1.1 SCIgMRt

ARSI i ARG [ 0 R A e Bfads . FHF
Ho PR 7 [ RN ZH 243 A S5 A A B 1R 100~150 g,
FE T 0 26 R R R I P A5 MR S 5 1) (A o Ry
60~70 g, HH T w0 . = R R IR G iR BT R
30~35 g I SEUR FH A 1E SIS TR AR = NG IR 7
FARGE TR 2 UL b S28 i RS 048 4
MERS A= R A BR A J A
1.2 &8 gip EEREREL D

i gip F PR (1) 5 3 R FH I % 5% PCR (RT-PCR)
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M T, AR i gip (EF010535.1) 4%
FHR 75 4E NCBI (https://www.ncbi.nlm.nih.gov) fiif
B SR 2 R R TP HEAT L RE A B BRI Y gip KR
P, MR R U0 A B gip JER 75011514 (F:
ATGAAGGTTGCAGTATT,R: TTACACATCAAGC
CCCT)., JH RNAiso Plus (TaKaRa) & B 5 i 40
Z1US RNA, i B s i) & (TaKaRa) B8] 45
(EEIETT I, XTHEERT A 4120 5 RNA SE17 % 5%,
G —454E cDNA, BT 51Xt gip 1B
PEATY R . PCR 7447 W) F E.Z.N.A Jig [P 57)
& (OMEGA, bio-tek) #F 17 4l fb. , R J5 & 4% 3
pMD20-T (TaKaRa) #fA& F#EAT I F, WS, *F
132 R 5L N e 5 it AT 0 A, AR IO A e Signal-
5.0 server (http://www.cbs.dtu.dk/services/SignalP/);
I 53#T: ClustalW2 (http://www.ebi.ac.uk/Tools/
msa/clustalw2/); JEALMFIE . MEGA 6.0 4

TEH LU S, e 3 g KT
4 100~150 g (U8R, Zead MS222 RIS, B I
MIZHERE N, R AT O EP &, Jfar
BB R . BRI, IO A S A i A-80 °C
VKA TP ORAE, LL#E RNA U

1.3 HEFEERMIIE BRI EE gip RILH
A0

] 25 M T R R TL AR P M ST 3 55 4 AT A i 44
1R S 30 AF I A A R DR S I v, e AR o
N 60~70 g BYfEFREAE 96 FEBEHL /T MWL, X IR
53R 4 S FRFHAE, A 12 R, EVEBERRERSE
TS (PBS); AbHAI 5y 4 A FRFEAE, REA
12 Bt , WEWRAAGWE (A% T PBS), HEMREN
1.67 mg/g B.W (B.W, AT, MRS, 707 1.
2. 3 F0 5 h JEEEATHORE, HURERT SE ] MS222 X5
WA TR, ARG WK ARBE, T i A
MLH LU A TC Ol BP &, ST RAR A . SR
J5 i A—80 C vKF IR AE, LA RNA $2HUH.

FE VU P A MR S g v, 3k IROMR BT R 60~
70 g FYfEE R 75 RBEDL N 3 4, B4 1 IR
Wi, BRAT 25 R, R MR 2 BE A 3 9% 15 IR fid
A EDRE GELEL), B R AR 3K (08:00, 13:00 Al
18:00), 3t 7d; YUHRA AT MREL, it 7 d;
PR UL EE 7 d, SRS TEHURERT 6 h b 4T
PR HURERTSE ] MS222 X Sz f HEATRR I, SR
JE WAL BE , HGHIBCH T 22U TE I TR EP
rp, ZJESEVAR A . SR )G A-80 °C UK4E

R E K224 F 7/ sponsored by China Society of Fisheries
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Wb, & 60 gip wElE . R T OHAE R R IA R IR 3

FORTE, LA B RNA $#2HUH .
=S8, SEAFITEE gip RIZE

R SRS T, BT ARy R 2 4, D
TICHEE (25 % HIATHE) FIEARAL (50 % #iEH. =
NSRS g, B R R I ARR 4L (5 % KR
107 ) F e AR 2H (10 % KLAR 7)o 36 B 5 52 O 30~
35 g IS0 H #4360 B2, BEMLAY N 124, H4
30, E3MoA 1A, dhit 4 bR,
BN Kb B R AR R 3 % R, AR AR 3K
(08:00, 13:00 F1 18:00), F:it 8 J&., JLHLsHR)E,
AR 4 RS0 M BEF THORE . IBORERT /e T MS222
XF SIS AT IRRIE, SRS WSk AL AE,  TGHEIBCH T
U TG G EP 45, STRVAR A #R
J e A=80 C UKAE T IR AE, LA AL RNA $2HUH .

1.5 RNA i2EX. cDNA & %71 Real-time PCR

JIT A S5 2R L RNA 4 H] RNAiso Plus
(TaKaRa) #FATHEHC, #F 4 5 RNA W B (Nan-
odrop 2000, Thermo) J&, 4% M8 S % s & (Prime-
Script RT reagent kit with gDNA Eraser, TaKaRa)
HIERVE D7 ¥, B ERT 1 pg B RNA FR3EK 4] DNA
PEATIH R, SR & U — 7% BE cDNA. &MY 2H
— 5% cDNA #i B¢ 10 f%/1: 24 Real-time PCRAZ AR,
A R gip FEH E #5149 (F: AGTTTAGCCGC-
CGTTAC, R: TTTCTTCTCCCTCTGATTG; ¥ 3
BFE . 1.964) #E1T Real-time PCR, W 7 Light-

1.4

Cycler 480 II (Roche, Switzerland) | #E4T, JZ I
A % . 2xSYBR Green (Bimake, China) 5 pL, 3l
P45 0.5 uL, cDNA 4y 1 uL, ddH,O 3 pL. S
FEF . 95 °C #iZ8 Mk 3 min, 95°C 15s, 56°C 15,
72°C30s, it 40 MEF . AN 3 DHORE
2, LI 18S rRNA (F: GAGACTCCGGCTTGC
TAAAT, R: CAGACCTGTTATTGCTCCATCT;
WR: 1.941) ANS L, H SR AR A
W 2™, FH SPSS 20.0 4% i it
1T Ry 2243 Hr 913747 LSD M1 Duncanft H 35,
SR E AR R RN, P<0.05 B A
FHICAE

2 4

21 B gipRpE. FIIDHRABL DT

XoF i B A5 B 0 7 F0 AT 00T e b B, fi
gip WO R B BEHE A 324 bp, ZifS 107 MR IERR .
il Gip HTIASE HALHE 4 D5, (s 5K
N &5 . Gip MK C sm&sFa i (1 1),

% Gip A RBIKELHE 31 N IR, JF HAT 2
NEIEFR N YA-, fE8 Gip FiRE A, Nigsh
I Gip MUK Z A 2 AR SF B B 1 2 5 1R
B HE-RR-, 7E Gip BUEAK S C S £ 44 B 2 B8]t A7
FE 2 DRSF B LR AR SE-KK- (] 2),

XA R GIP B KHEA T R IR B &2 B,
il Gip MUK 828 Gip B IR R PR L s

1 ATG AAG GTT GCA GTA TTT GCG CTG GTT TTG ATT TGC CTG GGC AAT GCA TGG TCA TGC ATG 60
I M K V A V F A L V L I € L G N A W S € M 20
61 GGT TCC CAG CCT CTT GAT AGC AGT TCG CGA AAT GAG ATC CAG AAG TTT AGC CGC CGT TAC 120
206 S _Q P 1. D S S S RN E _1._Q K F_ s R _R[Y]a
121 GCT GAA TCA ACC ATT GCA AGT GAC ATC AGC AAA ATT GTG GAC TCG ATG GTT CAG AAA AAC 180
a0/A E S T I A S D I S K I V D S M V Q K NJ|eo
181 TTT GTA AAC TTT CTG CTC AAT CAG AGG GAG AAG AAA AGC GAA CCA ACT ATA GAA GAT CCA 240
60 [F V. N F L L N Q R E| K K_S _E_P _T_1 E_D _P_s0
241 GAC ACC CGG ATC TTC AAT GAC CTG CTG AAA AAA GAG TTT GTG ATG TGG ATT CAG AGA AAA 300
s8 p_T R_IL F_N D _L L_K K _E _F _V M _ W_ T 9 R K 10
301 GGC GAT GCA TTC AAG AAT CAA TAA 324
00 G_ D A_F K_N Q_x 107

1 %8 Gip cDNA MEEELFF
BRI FORE B, RN NIRE I, JrHEF R GIP BAAK, &R R C g, B9 FrgIbsnT

Fig. 1

¢DNA and deduced amino acids of C. carpio Gip

Single underline represents signal peptide, wavy line represents N-terminal domain, boxes represent the mature GIP peptides, dotted line represents C-

terminal domain, the asterisk represents the stop codon
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4 KopE

B

Nz,

{1 46 &

FRINERET  Anguilla anguilla
KEENEEL  C. macropomum
PIRHEAREE  Pygocentrus nattereri
PEh . D. rerio

g C. carpio

RRWEIEME 0. aureus
HILEEEEf Myripristis murdjan
AP Esox lucius

eM3%t  Salvelinus alpinus

WTH%  Oncorhynchus mykiss
FRINERET  Anguilla anguilla
KB  C. macropomum

2 [C A i i Pygocentrus nattereri
Wt D. rerio

il C. carpio

BRWE AR O. aureus
HILHEEE L Myripristis murdjan
A¥AI . Esox lucius

eMs%f  Salvelinus alpinus

WTHE  Oncorhynchus mykiss

MKTEILL

LSCLTALPMVL:

—MEMKYEL TALVFLFMGAVLAV-GARAVD-
MEMEVELTALVFLOMGVVLAY-GARAVD
MEAAMFALVLICLGSVWPSAGSQPLDSS T THSSPNDTQRLSRE
MEVAVFALVLICLGNAWSCMGSQPLDSS
—MKALLFELLT ICLLGALHARPEEMA—
MELYLFVLVGLCLFGLLHAEAGAQPEEARVSGL INTRQHLOGRIYA
MLETMEVALFALVLLCLTGILTAKALDMSAEKK.
MEVALFVLVLLCVAGT LHAEASDOSGENS
MTVALFVLVLLCMAGMLHAEASDOSGENS-

MOSMVQENFVNFLLNQREK

VDSMYQENFYNFLLNQRE
VDSMYQENFVNFLLNQRHE
MDSHYQENFTKFLLSQR!
MDSHVQENFYNFLLNQREKEE
MOSMYQRDFVAFLLSQREERL
MDSMVQRNFVNFLLNGKE
MDSMYQENFYNFLLNQKE

ARGRAGGNSQSEDGQALS AESTIASDISKT 51

-NSPADDSQRLORRYAESTIASDISKT 53
NSPADDGORLE ?II'.'lIi:i] IASDISKT 53

AESTIASDISKI 56

SRNETQRFSRRVAESTIASDISKI 52

— EDEQDLHKRYAESTIASEFSKT 47

TIASDISKI 56
PTHNTHGLOERVAESTIASDMSKT 57

LTENGQGLURRYAESTTASDMSKT 53

LTENGQGLORRYAESTTASDMSK] 53

M Lo L

VDSMVQRNFYNFLLTGRERHSEPTME -REEPWTQLFNELLKQEFTQWVNSKGNNAKTE 108

SMPTTT-PEDPDVHIFNDLLEKDFTMLTHSKGDRSKTH 110

MDSLVOKNFVNFLLNQREKRSMP TMT-SEDPDIHTFSDLLEKDFTMLIHSKGDRSKTH 110

KBEPAL-—TEDPESHIFNDLLEREFVMWIQSKGDTFENG 112

KREPT 1 —EDPDTRIFNDLLEEEFVMWTQREGDAFENG 107
CRFKPADA-GEDLEEHQYNDLLEL SLOERQGRNT~- 98
TLHENQKRK]

TPEDDPEAPLYNDLLEEL -TMPLWEGKG—MTQ 112

—~QDDPE—FSDLLRI 103

KEMS! ARLYNNLLEKL-ALCIRSKGHRSMTQ 110

(KEMSNVIPEEDPGACLYNNLLEEL -ALCTRSKGHRSMTQ 110

ook e Dk : Rt T T

B2 #B5HHM Gip SR BT

MR &L R 5 R R

AR R A RN MRS RSERA RoR: YASREAOGORR: WEEIERAE G TER R, W

GenBank 5 : BRI (XP 035254494.1); K EIREE (XP 036428760.1); 44 4% /Ig 6T (XP 037400368.1); BT 51 (EF010535.1); HF|F %
dEff (XP 039472503.1); I HEBEfH (XP 029934215.1); FBEHIfH (XM 010865945.2); JbM 3% (XM 023991922.1); ML Al (XM 021576059.1)

Fig.2 Amino acid sequence alignment of C. carpio Gip and other species

The identical amino acids are represented by *; and the highly and less conversed amino acids are represented by : and -; the YA- residues are represen-

ted by red; the basic amino acids are represented by blue box. The GenBank number: Anguilla anguilla (XP 035254494.1); C. macropomum (XP
036428760.1); Pygocentrus nattereri (XP 037400368.1); D. rerio (EF010535.1); O. aureus (XP 039472503.1); Myripristis murdjan (XP 029934215.1);
Esox lucius (XM 010865945.2); Salvelinus alpinus (XM 023991922.1); Oncorhynchus mykiss (XM 021576059.1)

KF 77 % LL L, IF H 56} (Cyprinidae) 125 5
O MK 5 B IRAE (C. macropomum) Gip KR
TEPESF 51 100 %F1 96.77 % (1, 455 NEIF =
ZHIFh ) GenBank ).

£ 1 88 Gip SEAMMHEIRE S

Tab.1 Identities analysis of C. carpio Gip compared to

other species

Yt R/ %
species identity
il C. carpio 100

W D. rerio

K EREEE  C. macropomum
W% O. mykiss

A& E. lucius

/IMEGF  Acipenser ruthenus
WRIWEIEE  O. aureus
EPRYE  Xenopus tropicalis
X Gallus gallus

N Mus musculus

N Homo sapiens

100 (EF010535.1)

96.77 (XP_036428760.1)
90.32 (XM_021576059.1)
87.10 (XM_010865945.2)
83.87 (RXM37260.1)
77.42 (XP_039472503.1)
54.84 (EF010532.1)
54.84 (EF010531.1)

51.61 (U34295.1)

48.39 (M18185.1)

https://www.china-fishery.cn

FH MEGA 6.0 %1 i & 4% (Neighbor-join-
ing) X AR ¥ Fh GIP 25 A A 2 HE AL, 8 Gip 5
HoAh 250 Gip R A — K3, JFH 50EHaRKN
Gip B h—3 (A 3),

X gip TR . HIGAE 16 LS Ik
ORI, gip TERRA AP ERA =ik, A
FERT A AR T ) FRA e (B 4).

22 AEEERMYEERRIEE gip [EH
A0

TEAG Z BEREME 5286, Real-time PCR 45 5 I
TR, REIAERENE 1M 2 h S, BENE D e
TaRfkirP Y gip Feikim, FEHEME 5h G gip ik aPk
B RNEH KT (B 5-a, b), FEYURFEMEZKF,
YU 7 d JG BRI gip BOFIA G W EL, TR
M ERE B E I IR gip RUBER FkE ( 5-¢),
SHE. SRETAFEXTEE gip FRIARIE N
Wt . SRR R 3R, IR AR BE
PR T R gip B FRARTH AR . 45 R R,

K 2

2.3

sponsored by China Society of Fisheries
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Wb, & 60 gip wElE . R T OHAE R R IA R IR

A B C. carpio Gip
{Bftfrﬁﬁ D. rerio Gip EF010535.1

94

93

K EJgEE  C. macropomum Gip XP 036428760.1
{ Efm [RHEAEER P nattereri Gip XP 037400368.1
WM A. anguilla Gip XP 035254494.1

73 AbMFE S alpinus Gip XM 023991922.1

100 | LKVESEEEE  Salmo salar Gip XM 014179042.1
UL O. mykiss Gip XM 021576059.1

75 VARG Oncorhynchus kisutch Gip XM 020460448.1
HPft E. lucius Gip XM 010865945.2
bRkt M. murdjan Gip XP 029934215.1
ﬁﬂ]ﬁ%#@ O. aureus Gip XP 039472503.1

HAEP  Acanthopagrus latus Gip XP 036937880.1

T_

IMAST A, ruthenus Gip RXM37260.1

TS X tropicalis GIP EF010532.1
% G. gallus GIP EF010531.1

100

36 99 I:/J\ Bl M. musculus GIP U34295.1
KB Rattus norvegicus GIPNM 019630.3

N H. sapiens GIP M18185.1

B3 SB5HYH GIP SEBRHFUK S

Fig. 3 Phylogenetic tree based on amino acid alignment for GIP in different species

gip MX k&

gip mRNA relative levels

‘bl nal st an

1234567 8910111213141516
FEE
tissues
El4 T2 PCREN gip FERALTHRIEE
Losifei, 2.9, 3.5, 4. FEm, 5. @ik, 6 k%, 7. 50,
8L WE, 9. JFAE, 10.8EME, 11818, 12.9 0%, 13. 5, 14.
Wi, 15. AW, 16. R, #=3

Fig. 4 Analysis of expression levels of gip in different

tissues of C. carpio by Real-time PCR

1. telencephalon, 2. mesencephalon, 3. cerebellum, 4. hypothalamus,
5. pituitary, 6. head kidney, 7. kidney, 8. heart, 9. liver, 10. spleen,
11. foregut, 12. midgut, 13. hindgut, 14. fat, 15. white muscle, 16. gonad,
n=3

50% i % W ZKF IO ARDRHE 3R 8 JR S, BEAS i
InEEET i h gip Rk (Kl 6-a); JFHH 12% #H
Jg 05 7K1 B kb 77 8 JE S, L B A% b 2 3 fin fi
A gip 3Rk (E 6-b),

3 i

GIP I35 i (. Aaa el RS R o

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

WAL B R A A B B A A R IR FL 3h R
B REMRED >, (HIE Gip 78028 AYHH
WFTE R e > . A TR Gip 78 28 b i AR B
R, ABEILMEAXTS, AT A12 T A
BB gip, ZaL P H P &8, #EEY Gip BiAE
45 S5 FLEh P AR RS, #RE0HE 4 S5 H .
fFS k. NImaiil . Gip BBKTI C Smah A
FERR Y Gip B K 99 it 7 70 A 202 AN 2 R e it
TR R R R ik 7 s A T BT V)R A RBIE AL
B Gip Z K. [RIRE, X I L s 4 1 ik 5 vh
WA, GIP Hi A HE B 7EAE AR AL s & it PC1/3
fit§ V15 A REIE R 42 A2 FE R 10 B kY 5 i

FLANWIATF I, BEAY Gip BRI R 31 Dbk
X 55 BE D £ P A TS A R LB, A

JIRTRIREAR 2 31 SRR ™, EAR-L i Ag IR
KN 2 gip (9% 5%, AERR 8 H 3 P 4L B9 Gip T3
MFFH 9387, S BEH AR AL 75 30 DB IR.

GIP BRI S 2 (7 M TN &R (-A-) 5R3E, HRE
59 DPP-41EU 51 3 /K i TR B TC TG 14 19 GIP (3-42)

JE B 20 FE S0 e b 2 B Gip Ik, A
PO IR O I 2 R -T2 R (YA-) B, L%ﬁ
WAL B B WE TR A5 R AR, BRI Gip ta ] fig
DPP-4 7K fift B BICHE PERY GIP (3-31) JE, %
ﬁ%%%ﬁ%@%ﬂﬁﬁﬁﬂ,@Gmﬁﬁm@
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6 KoE %R 46 %

% 20 o X84 control
ﬂgg 15 | okok sokok m AbHZH  treatment
=
ﬁ?j 1.0
=
= <
_:Z 0.5 |
2 U
=
20
%0 1 2 3 5
AL FRESA]/h
treatment time
(a)
?‘% 2.0 ¢ o %40 control
ﬂ;ﬂ.g 15 | IL%*E treatment
=
m <
_:Z 05
2. U
0 g
20
%0 1 2 3 5
AbFEIN [ /h
treatment time
(b)
g) 2.0
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Fig. 5 Effects of OGTT and fasting/refed on
the mRNA expression of gip
(a) OGTT, brain of C. carpio, (b) OGTT, foregut of C. carpio, (c) fast-

ing/refed, foregut of C. carpio. The results were represented as the fold
of control. n = 8-10. Between different groups, **. P<0.01, ***,
P<0.001, the same below. Significant differences are indicated by differ-

ent lowercases letters in (c)
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Fig. 6 Effects of high glucose (a) and high lipid (b) on
expressions of gip in foregut of C. carpio

The C. carpio were fed with different forage for eight weeks. The
mRNA expression of gip in different experiment groups were quantified
by Real-time PCR. The results were represented as the fold of low-dose
group. n =10-11, **, P<0.01
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Cloning and sequence analysis of common carp (Cyprinus carpio) gip and
the regulation of its mRNA expression

YANG Guokun 7, XU Shuangyang '?, LIANG Xiaomin *, QIN Chaobin '?,
ZHANG Yanmin ¥, MENG Xiaolin ¥, NIE Guoxing 12

(1. College of Fisheries, Henan Normal University, Xinxiang 453007, China;
2. Henan Research Center of Aquatic Animal Engineering Technology, Xinxiang 453007, China)

Abstract: As an important incretin, GIP (glucose-dependent insulinotropic polypeptide) is involved in regulation
of glucose uptake and lipid deposition. To investigate the role of Gip in Cyprinus carpio, the gip was cloned from
the foregut by RT-PCR (reverse transcription-polymerase chain reaction). The sequence was analyzed by bioin-
formatics and the mRNA expression was detected by Real-time PCR. The result showed that the ORF (Open read-
ing frame) of C. carpio gip is 324 bp, which encodes 107 amino acids. Based on amino acids sequence, the struc-
ture of Gip precursor protein contains four domains: signal peptide, N-terminal domain, mature Gip peptide and C-
terminal domain. The result of sequence alignment and phylogenetic tree showed that the identity of C. carpio Gip
protein was the closest to that of D. rerio. The Real-time PCR result showed that the gip was widely expressed in
multiple tissues, and had higher expression in the intestine and pituitary of C. carpio. In OGTT experiment, the gip
expression was significantly increased in C. carpio foregut and brain after glucose treatment. In the fasting and
refeeding experiment, the gip expression in the foregut was markedly decreased after fasting for 7 days, and was
significantly increased after refed. In the feeding experiment, the gip expression level was increased in the high
glucose and high lipid groups. In this study, C. carpio gip was cloned, and the expression level was regulated by
nutrient status. The results provide the data base for illustrating Gip biological functions and theoretical foundation
for investigating the regulation of glucose and lipid metabolism in fish.
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