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(1. H B K= R 20T 90 B BRTT K P8 58 BT, AR AR 3 84 S 38 7K 7= B8 YR ) FH 5 0 A SR ==, T 510380,
2. AT R Y R &K = 24 B, B £ 453007)

I T 5K D BT (Micropterus salmoides) JATE 4 2 (Cholecystokinin, CCK) 1 524 (Cholecystokinin
receptor, CCKR)JE R TERL £ 75 2 v ) Dh e, Wi el i we FE 15 BICCK 1. CCK2+ CCKIRFNCCK2RIE [ 4t [X
A, A5 5414, 387 1368111359 bp, 7 4G 137, 128, 455F1452 MR ELIR . Wt 45 R R
CCKIRCCK2HEE RIZFE MR Z b i I8, HC NGB 21, T CCK1RFICCK2RHE K 4y S 7E RHHE RN o 41 2 rp vy
#ik. fEEEE24hN, CCKI. CCK2. CCKIRMCCK2RIER AR X ik & 256 Th g PR, H
CCKI. CCKIRMICCK2RAER{ERE 5 3hAHRT ik 5148 B d i B, 1 CCK2FE R85 & J5 1 2hAH X ik ik 3|
B {E(P<0.05). 2R CCKI. CCKIRFICCK2RFEE AT ik B 25 14di B 2 T 55 (P<0.05). 1%
WS CCKI. CCKIRFICCK2REEFIIAHXS Rk $h 58 J5 RS EaHAMML, BT )5 IGEs . (HEEEM
R R R CCR2FE AN RIEBIF L B ELL . 2 ERK, WF 4 AN CCK IFE R W] it 5 CCKIR.
CCK2RE:R 25 &, 1R MG 5 N, Jl I ) S AR 2 0K 1 SR A 4 fr . TH AL AR BRI RS, T CCR 23 A v] g
TE N AR TR 3 a3l W FE 45 SR AT oK 1 B B £ V6 3 1 SR A R A i

KA AR, B R R, R, BRERR WRESH T, SE0RE;

L

HES S S965.1 SCRRARIRED: A

JIH 2§ 4 2 (Cholecystokinin, CCK) & — Fh #. 74
IR, T2 AEE TIEA R G K ok A ph 42
o, @i W HLR AR AE S, kT A
WEEN Y, COKFER B BT H(Canis lupus fami-
liaris) 8 Wi "), B 576 N 25 (Homo sapiens)™ . 71y
B (Mus musculus)” s T8 (Oncorhynchus mykiss)* <
K VG Vb (Salmo salar)” FIF 35 (Megalobrama
amblycephala) " YIF BA A RIS . BT R IR
[ 20 CCKAFAE2FhEL 23 Fh AN [A] (24, 7 HL
e 25", fnTensen s 7E AL fitf o % B
CCKIERAFECCK-L CCK-NFCCK-TI R, Hh
CCK-LFERAE MR 7 15 38 &, T CCK-NFE K]
TC 535 4E F; Huong 5" E L1 (Pagrus major) TR
PLCCKAERA7{ECCK IR CCK2W A, Horp CCK 1%
DRI 7 Y8 4 R 45 B AR Y, COR 2 PR3 ik 1) fii

ks B HA: 2022-04-24; 1817 HHA: 2022-06-16

X E4HS: 1000-3207(2023)08-1220-08

1S5 LUV A W N R 1 UK Mlicalel 5"
R I E8R (Diplodus sargus)Vik N CCK 13E R i) ik 7K
SEANZ B, T CCK2E: K 2 5 i AL R 1)
B AR T

CCKE:HN @I 5 CCKZ AR I K (Cholecystoki-
nin receptor, CCKR)fH45 &, W M. Wik
s F AR, CCKRIERTE 2 B h 4#4E CCKIR
MCCK2RIEM™ W FE % W CCK 5 CCK I R¥E R 45
HFEEERTHEARS, CCKS5CCK2RIEN 454+
FAER TR 24, & HLESS5EEmEN
WA, Kt CORHE R % H Sk i R 7E 13
TS DIRe A A CHRE . a3 i (Seriola
lalandi) % & HIHFE CCKIRFE R R L /KT i, 3
38 1 25 & COKFE PRI LA 35 &1, 7 P A 1) F
i3 (Acipenser baerii)f, 2 CCK2R¥EPLFILY 225910
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WL, AT CCK & RR(NPY)FI IR B i &
(UCN3)JEF 235K F "™, B VE St nesfatin-1 7]
BRI CCK-CCKIRIE T Ak K T 1% & 5
(NUCB2)Nucleobindin2. CCKFIKYY (PYY)3: K%
i, B R aE

K H 25 (Micropterus salmoides) 5= T b3
IR KA AR . H19834F 5] AR E &5, B C
B3R B B R K FRIE A B 2R, 20204 3K E K
1 S S8 M e i 61,9510 ke CCKsFICCKRs
S DR S B P A O T IR T, 2 A SRR AR
FEH s AT B A s AR KE. H
H i 1k, K 2B CCK s M CCKRs 52 RIE 15 £ 0%
I I DN REIE R WAH R IE o ASHI FE R K 1 P iy
CCKsHCCKRsZ: R 19wt X JFH 34T 7973, @
HHREE. 25 R MR SLI0 N CCKsHE ]
HCCKRsHERE S & 1% 3 R N DI R AT WP R VY,
DA K 1 2R A 55 B i 4 0 AT SR AL BE R A A o

1 #RERZE

1.1 SEIe#Rl

KT HE e [ Hp ] K= R 22 B BR VL K P2 B 5
Fi) M5 A . 3R 100 4R HE N (250+10) gl
TR I e K B T /KIE N (25+2) C 7K e it
BIR2E . BRI, BR800 AT 1A Rl 45 i,
KITRGTGE EF RS HERRE R . B
Wa, EHG R K N By REHM . k. B 1
B FELH R, BT CCKsFICCKRs ) 2H 2R £ iAW
Ft, LK i 2t T CCKs RICCKRs 2 K 7
BE. BEALEE30E K O R H T 7R & 5 CCKs
B CCKRs 3[R Rk A5 4k, ¥ B 1A R A Fn4 A it
4, FHF6RE M, NIRRT AR REI R
AL, R AE S B /530, 6h. 12hF124h %7
WSR3 R N4 4. e EN42 R K 1 S Ay T A5
FUAR T 5 T K 1 2B T CCKs Fl CCKRsFE K 3R 1A
A, B IR 3N AR E
B, KRR M, e, X [ 2 AE A R
30min 5 K AE3 B M i 4 4 AR A fE AR A 3d.
TdF114d 53 HRAE3 R f  iN 4L 2 B2 AR R 4 A Ak
14dJ5 BT RHR R, 73 50 75 2 13 h, 6hAil12hRK
IR MMM . KL ST RNARAE
W, S fE4 C A7 6h, G 72 21-80°C R 47
1.2 CCKFCCKRF5| 5 M A G 1L iitaiE

K H TRIzolik 77| (Invitrogen, & [E)HEEUERNA,
F S 5 3877 1 (TaKaRa, H 4)3KEXcDNA. Hi4fE
KT By 5 R 2 s JE (SRR 12489157) 1 i CCK 1
CCK2. CCKIRFICCK2RIEIR K H it 51 it AT

HE R BRIy 8(E ). RNMFERF: 94°C T4
5min; 94°CAEM:30s, 55°C iR *k30s, 72°CIEAH130s, 1
350K; 72°C I 10min. ARHECCKIFICCK2FHE A
Wt B3 i A1 S i 51 0 (1 045 B LR 1), F)
FRACER £ (TaKaRa, H AT 1, PCRF=H)
22 1.5%Z5 I W B P R VKR I i 3R AT B [RIUAC, iR 3]
pMDI19-THiAk, 5 4k BIDHS 0B 32 25 240, Bk
P 78 e VR AT I, R PR R D S g
CCKIFICCK2: K cDNAFHI 4K . i HNCBIf
ORF Finder(https://www.ncbi.nlm.nih.gov/orffinder/)
SHTEHNTF IR HE o 38 I3 ExPASy ProtParam’k
(https://web.expasy.org/protparam/) 7 At K [ B fiyi
CCKI. CCK2. CCKIRFICCK2R¥EN A ILFR T4
(ERALME R . FIFIMEGA 6.0% " f¥/Phylogene-
tic AnalysisF2/F X CCKI. CCK2. CCKIRFICCK2R
B R EE R 7 5 TNI R G A b R 2
13 CCKsKCCKRs{HPARIERIBR. BREHR
BFRETK

FIH %' %€ B 771%(Quantitative real-time PCR,

®1 514955

Tab. 1 Primer sequences

5| ¥ Primer J¥%|Sequence(5'—3") Fii&Usage
CCKI-F1  TGAGGCTGACACCCACACCAT  RE/75
CCKI-R1 ~ AAAATCCATCCACCCCAAGTA  IEF51
CCK2-F1 ~ TGTGTGTCCTCCTGGCTGCTGCG FEf/F 5
CCK2-R1  CACTGCGTCTTCCAAAGTCCATC Fif&/7 5
CCKIR-F1 ATGGAGACGTTCACAATCCAC  wf&E/F%
CCKIR-R1 TTAAGTCAGCTCACTCCAGGC  FE/F41
CCK2R-F1 ATGGCTCTGCAGGCGGGGAAT  Ff&/F5
CCK2R-R1 TCAGCAGGTGCCGGTGGTGCT  FRE/F5

CCKI-5-G CCATCCACCCCAAGTAGTCTCTG 5'-RACE
CCK1-5-NG TTGCTGTGGAGTTTCTGCG 5'-RACE
CCKI-3-G  GCAGCGGACTGAGTGCCAACCA 3'-RACE
CCKI-3-NG GATGGATTTTGGTCGCCGC 3'-RACE
CCK2-5-G TTCCAAAGTCCATCCAGCCGAGG 5'-RACE
CCK2-5-NG GCAGGGGCTGAGCGGGTATGGCG5'-RACE
CCK2-3-G TAGCCAACTACAACCAGCCCCAG 3'-RACE
CCK2-3-NG TACCTCGGCTGGATGGACTTTGG 3'-RACE

CCKI-F1 ~ CCTCTGGCTGAGGAGGATGC qRT-PCR
CCKI-Rl1  GCTATCCGGTGGTTGGCACT qRT-PCR
CCK2-F1  GGACGCTCGAAACAGCCTGA qRT-PCR
CCK2-R1  GACCACTGGCTCTGCTGGTG qRT-PCR
CCKIR-F1 CCGTGCTGGTGAGGAACAGG qRT-PCR
CCKIR-R1 GCCAGTGCCGAAGACGAAGT qRT-PCR
CCK2R-F1 GCGCGCCCATCTCCTTCATC qRT-PCR
CCK2R-R1 GCCTCCCTCTTCCTGCACCA qRT-PCR
p-actin-F - AAAGGGAAATCGTGCGTGAC qRT-PCR
f-actin-R ~ AAGGAAGGCTGGAAGAGGG qRT-PCR
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qRT-PCR)KMCCKI. CCK2. CCKIRFICCK2R%:
R AZR A SR I« BB R RS AN R [
BUAEN RIS R FRN20 L, f4E: 10 ul
SYBR Premix(TaKaRa, F[H). 0.4 uL1E& 54
8.2 uLddH,OR11 uL cDNA. SNFEF N5 CHiARE
Smin; 95°CAF4:10s, 60°CiE K 10s, 72 CHE{H10s, fEH
407K; 72°CIEfH10min. ffFQuantStudio 6 Flex
System#EAT M, SHT TR EOE R 2 AT
. WESIHERNB-actin, FIPMERINE 1.
1.4 HIRSH

B Hdis R R 3 B hr % . 8 I SPSS
26.05K M BRI R 22 7 T (ANOV A)EAT 22 7+ 7
5, 45 R LAP<0.051F A 2. 25 PR W b 74

2 R

21 KMOEHCCKsFKCCKRsEE=E

28 A H 4z, $RA5 K 1 B85 CCK 1 5: [
cDNA%: K 4857 bp, HHIEZwAL X 5-UTRE: 106 bp,
gt [X 3-UTRK:337 bp, FF s[5 52AE414 bp, Fifid
137/ NEFER; TICCK 125 4T 8 414838.62 Da,
PR 5 e i pIoNy5.77, ot I H faf R 0 R R Tk it A 4
(Arg+Lys) N 144>, i 1 HL faf 1) 22 56 R 7k 5 e 44
(Asp+Glu)y A 174, T eta HOh84.16, e a5k
N65.39, VL RAFEME . CCK2%: K cDNA
4K N597 bp, H A HEwIL X 5-UTRK: 112 bp, Ew
i3 [X 3"-UTRK:98 bp, T8 B 52HE387 bp, it 1284
SR, TIMCCK2 8 4>+ 58 913813.43 Da, i
SEHL T pIoN9.44, 7 IE FELA I R R TR I 8 B (Arg+
Lys) A 134, 7 57 fur (1) 50 2% IR ok 2% 2 B (Asp+
Glu) A9, IEWIRIEECNT1.02, AREfR N
71.57, Wi EA R EEE . KR CCKIM
CCK2VV. A (A N44.29%, 31 HA — /A IE Y
Ciiii \BkDYLGWMDF. CCK1RZ: [ )4t X 7 5]
91368 bp, Hifih455 M2 £ e; TMICCKIRE H 4y
T HN50211.94 Da, #Hit % H fiplv9.82, i 1E L faf
) B ik PR ik 3 i B (Arg+Lys) 484, i it FLfif 1)
R IR MB(Asp+Glu) A214, e e BN
98.75, INFaE R E N36.01, I R EEEA.
CCK2REE R f14atis X J7 5191359 bp, 4afisd524~%
R, PICCK2R & H 731 8 4950059.69 Da, FHit
S HH B pUA9.26, iy IE L nf 1 S R IR ke Ak A B (Arg+
Lys) 44/, a7 fi HL T 1) 28 IR ik 2k e £l (A sp+Glu)
R2TAN, BRI BN 95.58, ANEa E B H N34.23,
VLR EEE T .
22 KOEHCCKsKCCKRsEEHL S

CCKs . CCKRsIE[R R g st AL it 18 1 A& 2

7, 439 LA K f I CCR IR FIEE B £ [ CCK2 4
B PP AR AN . b, BB 2R CCKIE A
ST, WSSV Eh YT R — K. A
B R CCKFE K X 7 N CCK 1 K M CCK 27 R
¥, RO B CCKIFRNE K i (Larimichthys
crocea) CCKIF:RI BN —3C, K BHICCK2E: R 5
FE(Paralichthys olivaceus)CCK2F:KFN—, 5
LB /N S CCKFEN PR R R i . CCKRFE
RI7E & Guitt (s v 43 I CCK I RFE R FI CCK 2R %E: A
PR3, B — K U g e — 3RS 2 i
AW —K . KHEBECCKIRFERH 5 % SUR b
(Morone saxatilis)CCKIRIE R TN — 37, K10 H iy
CCK2RFEK 5 8 /K fh(Taxotes jaculator). KVGTE)HE
i (Hippoglossus hippoglossus)CCK2RFER 5 N—3.
2.3 KOEECCKsKCCKRsEFBLRRIEN T
qRT-PCREHEKBCCKI. CCK2. CCKIRFI

YimmPNEES S -
37 Micropterus salmoides CCK1
KA i
100 lggﬁfmgéﬂﬂ ys crocea CCK1

AL
10! Sandcr lucioperca CCK1

60 Para/uhthys olivaceus CCK1
—ik
lehophorus maculatus CCK1
DL, fi,
Danio rerio CCK1
PG AP AR
Astyanax mexicanus CCK1
HELL fh

9] Danio rerio CCK2
I

’;l:‘ﬁ H. -
Astyanax mexicanus CCK2
S
Xiphophorus maculatus CCK2
gl*%"@ifﬁ i CCK2
ander lucioperca
Kot '

Lari tmlchthw crocea CCK2

10(

56,

Mic I()/)/( rus salmoides CCK2
i

) Pa?‘aliclnln's olivaceus CCK2

S
Gallus gallus CCK
106‘:1%-[}&4@

Xenopus tropicalis CCK
AN
Mus musculus CCK

5 Homo ?aplens CCK

O}ycm/agm cuniculus CCK
Equm caballus CCK

chm catus CCK

C%ms lupus familiaris CCK

99 Box‘taurus CCK

IS
Capra hircus CCK

7K
10 Toxotes jaculatrix CCKIR

1 K B CCKsFE R K HAMI RN ) 2R 58 K F W
Fig. 1 Phylogenetic tree of CCKs in Micropterus salmoides and
other animals
T R AR IR 1000 RE S B SCRE S HU RGN BT IR
BHHA
Numbers at the nodes denote the bootstrap values of 1000 repli-
cates. Scale represents the numbers of substitutions per 1000 bases
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CCK2RFEEDHERN  FFAE. AHFE. Al B A F1y
HRIE(E 3), A CCKI1. CCK23ER1E s 4 23 )
AR RIB B I =, W T HAR L Z(P<0.05), Hik
a2, T AE R HH%&\ B A R IA R
. CCKIRK:PRTEHFELH 2 A 2R 0A & it =i (P<
0.05), U i A iz, JHIE AR08 & 5 AK; CCK2R
PR 78 i 2H 21 Hp A X6 308 & i 5 (P<0.05), k2
B A g, IR I 2 .
24 BEBRAXOZESCCKI. CCK2. CCKIRH
CCK2REFFTILTL

WK 4prR, 8 E0—24h, CCK1. CCKIRFI
CCK2RIER M XS Rk B 25 LT G F RS, 1
TEF B Jo 3hids B i =y, B J5 BT PRI, 22 24hi) Pk
FIEHFIE K. 1 CCK2E: R FAE % 2k B &

100 B
Mus musculus CCKIR
K
Rattus norvegicus CCKIR

N
Homo sapiens CCKIR

100 Bos taurus CCKIR
10041112
100 Capra hircus CCKIR

51

58

Canis lupus familiaris CCKIR
99 J5X

— Gallus gallm CCKIR

L1 A< 75t

Taktfu;,u Iuhrtpc\ CCKIR

100 Hlppoglmvm hippoglossus CCKIR
e % Bk
98 Oreochmmm niloticus CCKIR
Sk
Toxotes jaculatrix CCKIR
70 NSRS
\/Iu/r)/)luu\ salmoides CCKIR

SR
Momnc saxatilis CCKIR

bk f
Toxotes jaculatrix CCK2R
PR
Hzppnglomm hippoglossus CCK2R
=R
78 \[1(1()/)[(/11\ salmoides CCK2R
SR
100 Morone saxatilis CCK2R
21 775 talg

Takifugu rubripes CCK2R

Je. B Bt
()rwchmmts niloticus CCK2R

89 JEAG
Gal/us gallus CCK2R

/N

Mus musculus CCK2R
K

Rattus norvegicus CCK2R

100

98

100 —A .
Homo sapiens CCK2R

91
57

|83
Canis lupus familiaris CCK2R

Bos taurus CCK2R
100t (1121

Capra hircus CCK2R
HED
Danio rerio CCK2

0.1
B2 K H BT CCKRsHE K S AR I B G0R B W

Fig. 2 Phylogenetic tree of CCKRs in Micropterus salmoides and
other animals

TR EHAE IR 10000 B E ISR Il REORE T I
B A

Numbers at the nodes denote the bootstrap values of 1000 repli-
cates. Scale represents the numbers of substitutions per 1000 bases

J& 12055 2 18 hn(P<0.05), B J5 T B&, 7648 J5 24hiH K
R IEHRIEKF.
25 BAEHRIRMAKOELCCKI. CCK2. CCKIR
MCCK2RERRIZHIZ M

W& 5p~, CCKIRCCKIRFERIAE2EE0—7d
I AT T8 B T 0 i 35 22 5, 1 CCK2RHE [RI 7R 4%
AR R R IE B WK, 25 7d A RIE R B
FART LS. 228 14d0FCCKI. CCKIRFICCK2R
ﬁl%ﬁgiﬁﬂ%f‘bu(ROOS) Mm2EE3da14d
MR, CCK2EEFMN REEIF LR E LR . £E
M5, CCK1. CCKIRFICCK2RFEE N [ FHXT 1A
A IR R AR, R T A E
FEAG I3, CCK IR CCK IR RIAE & ¥ M8 3hist A
Xof e 14 B ik B By i, CCK2RIE RI1E & $ W 3h Al
6hH I AH XS RIS T35 W W N, (HCCK2E:RE R
FUE3h, 6hF2h A R EH LR E 2 7.
3 g
31 AKOEECCKs K CCKRsE E FH4EE S

AR FLRAT T K I 2 Ay JH 45 2 CCK 1A
CCK2E:H M cDNAL K, LR HZ K CCKIRFI
CCK2RFEHR W 43 gy X %1 . Ho, CCKI1A
CCKzﬁl/\”Uﬁﬁ%lsﬁn1284\%9@& AR
N44.29%. PRI & — N Culi \BKDYLG
WMDF, iX 55 24>, w5 tn P m o o5 11—
WM. ZRGHAN HH KRB E I CCKIFMCCK2
HEEE KM, AR . TR CCKIMCCK?2
FEN 4o R T, K0 BAe5 () CCKIRFICCK2R3::
R 5 48O ) CCKIRFICCK2RFE R SR 4 K R
3T, T 55 R 7L 3 A R AT B S Ok R iz, R
K CCKI. CCK2. CCKIRFICCK2R:E ) 45
M EA— R Rz A, e mEa RE
HH CCK 1R CCK 23 [R i 41 2R3 AH ok 0k e i,
VOB A, X SRR RE A, &mP F
20 3 R e (T g 4 B — B, R CCK AN
CCK2FE IR S Fii oy F 8 =75 R 11 S B (R 3% 3 v 8
CCKIRFER1E K [ Hafiyi JH 32 40 23 Rk = fw vy, 1T
CCK2RE:REMH A Hp ek ffe i, IX— 45 R 5 1E
RN K PG e L b AT g 8. CCKs
A CCKRsH: RIE A [F] 1 28 H (1) A 2R RSB FRAEARALL,
LA AEA R S b i Th e B A PR i .
3.2 KOZEHIFEERFECCKsKCCKRsEREFRIKKTE
AL

CCKsHICCKRsHERIE RIS 5 B+ 5 £
H g Y, (8RR .28 CCK sl CCK Rs FE A
XF BN B ST (A7 AR 22 5 . Q07 BE i SR
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KRR Y R

47 %

i 5% S 4h i 4 23 CCK IR CCK2FE R R TA &
B v T R A, T 4 N 4 40 CORIE Rl ik
EAE I E2h ik B Rl E s Wi h, CCKIR
HEHEEEAGeoh R E LI R EmE" . AR
IR 11 2R A P i 20 21 b CCK T3 R 7R 42 J 3hIfI 3R
AR B I A, 5 A D BB A5 N K T VR B 7T 45
g R COK I LIS S R TR R
BRI B . BRI Ah, K e i 4L 2R
CCKIRFICCK2REEH MR ILEH E5CCKIFH —
;, HRIEBWARE3hE R R m/K T, £WCCK]
FE N AT REIE I 5 CCKIRFI CCK 2R [N 45 4 F: 7] 1A
TR B R s . ok H BT CCK2FERTE
5 120 R IA Bk B i mE, W CCK2E R T g
TE BV G BRI EH, £ SNV

~ N

) &

S a S 800
i © 2000 i O a
ﬁﬁ!glooo} b ﬂg“ooﬂ b
i) ~ RS 7
=7 10 2% 10

— —
S g S F .
X85 805 c
S 2 b b b o2 c

= s 0

< BLSG.I o BLSG.I

TR FEAE . AU FUAE R P A e B A 0,
{ELAE K PG A ek CCR 2 PR D IR B BT 7, A2 K7
FEEERPIR N KIHIA6 Y BOKIEAE M, 11 CCK 12
RS2 (S R

33 ZAEESXRENAORHCCKs R CCKRsEFTR
oY) S A

TERE ARSI b, 250 & 7d ], K
fiyi CCK 1M CCK I RFE R [ FHA #5588 JF o i # 4%
1k, CCK2REEDR [ AN ik AN AE AR B 7d i) 2 25 %
k. {HEEE14d, CCKI. CCKIRFICCK2RFEA ()
FXTF A A B2 ETE . AL B R A HoAth £1 2%
WA A SR HRE, WIHE B SUE (Raja ocellata) %k
14d)5, 5B 2H COKEL DR I AR 0T 20 B I 2 vy T4
Fr 20 25 PN BE(Pseudopleuronectes americanus)

— N

oS O

[ ]
N—
b=

&

[l

(=]
N

CCKIR fHX ik &
Relative expression of CCKIR
CCK2R Fx Rk &
Relative expression of CCK2R

B LS G I

3 KABHICCKs J CCKRsHE B 1 253 A1i
Fig. 3 Tissue distribution of CCKs and CCKRs in Micropterus salmoides
B. Jii; L. AP S. B; G. IHEE; 1. fpi. A 77 3R FIS0R 2 57 2.3 (P<0.05)

W
1

~ )
g =
X X5
RE 252
] =8
= g < g,
<8 gl
O 2 SIS
Q 2 S
s IS
< 0 < 0
 Control3h 6h 12h 24h ~ Control 3h 6h 12h 24h
Kl 4

brain; L. liver; S. stomach; G. gallbladder; I. intestine. Different letters on the column indicate significant difference (P<0.05)

—_
(=]
1

e N

T 1

NS}
T

CCKIR #ixf ik
Relative expression of CCKIR
CCK2R #xf ik
Relative expression of CCK2R

0 0
Control 3h 6h 12h 24h Control 3h 6h 12h 24h

1560 J5 oK T B A ik -h CCKs B, CCKRs 3k R 23674541,

Fig. 4 Effects of postprandial changes on the expression of CCKs and CCKRs in the brain of Micropterus salmoides
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S 157 Eﬁl.s-a
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ok a X%
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%% b %G

gt c EE b

S5 S d U 505f[Tbcbe b

S2 |egede S 2 € ¢
2 ,lann Z 0o nllo
~ DADAD DA A A 2 DA DA A

QQ <$‘> Q«Q\b‘Qgﬂ@z&\’» QQ <£’) QI\Q\E{;%{S‘ES\%

Kl s

x N
S o6 a4
i O a i O
g 0353t [ @
Kge b Ke ;
=3 g'%z-
‘V%g._) *8 bC
X 82 I S b
X0 ld d x21lrcad
Sf Mgl ©£, 08
Eoll= =)
S DadAD DA A 2 DADAD DA 0 A
T CEREE T SRRy

2Ry A7 BN A 1 R A i P CCK % CCK R R 323k 5 i)

Fig. 5 Effects of fasting and refeeding on the expression of CCKs and CCKRs in the brain of Micropterus salmoides
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F represents the time of fasting; RF represents the time of refeeding after 14d of fasting
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FASTING AND REFEEDING ON THE EXPRESSION OF CHOLECYSTOKININ
AND ITS RECEPTOR GENE IN LARGEMOUTH BASS

SHAO Jia-Qi"’, LI Sheng-Jie', DU Jin-Xing', DONG Chuan-Ju’, LEI Cai-Xia', SONG Hong-Mei' and JIANG Peng'

(1. Key Laboratory of Aquatic Genomics, Ministry of Agriculture, Key Laboratory of Tropical & Subtropical Fishery Resource
Application & Cultivation of Ministry of Agriculture and Rural Affairs, Pearl River Fisheries Research Institute Chinese Academy of
Fishery Sciences, Guangzhou 510380, China; 2. College of Fisheries, Henan Normal University, Xinxiang 453007, China)

Abstract: CCK as brain-gut peptide, binds to its receptor (CCKR) and participates in physiological processes such as
feeding and digestion in animals. In order to study the function of CCKs and CCKRs in largemouth bass (Micropterus
salmoides) in feeding activities, the coding sequences of CCK1, CCK2, CCKIR and CCK2R were cloned in this study.
Their lengths were 414, 387, 1368 and 1359 bp, and their encodes were 137, 128, 455 and 452 amino acids, respec-
tively. Fluorescence quantitative results showed that both CCK/ and CCK?2 were highly expressed in brain, followed by
intestinal, while CCKIR and CCK2R were highly expressed in gallbladder and brain, respectively. Within 24h after in-
gestion, the relative expressions of CCK1, CCK2, CCKIR and CCK2R increased first and then decreased. The relative
expression of CCK1, CCKIR and CCK2R reached the highest value at 3h after ingestion, while the relative expression
of CCK?2 was at 12h after ingestion. The relative expression reached the highest value (P<0.05). During fasting, the rela-
tive expression of CCK1, CCKIR and CCK2R was significantly increased on the 14th day of fasting (P<0.05). The rela-
tive expression trends of CCK1, CCKIR and CCK2R after refeeding were similar to those after meals, showing a trend
of first increasing and then decreasing. However, there was no significant change in the relative expression of CCK2
during fasting and refeeding. In conclusion, the results of this study indicated that CCK/ can be combined with CCK/R
and CCK2R to act as a satiety signal factor to regulate physiological processes such as feeding and digestion of large-
mouth bass by suppressing appetite; CCK2 may act as a short-term appetite factor to regulate feeding. Activity. The re-
sults of this study can provide a theoretical basis for the regulation of feeding activities of largemouth bass.

Key words: Cholecystokinin; Cholecystokinin receptor; Feeding; Fasting and refeeding; Satiety signal factor; Appetite
control; Micropterus salmoides



	1 材料与方法
	1.1 实验材料
	1.2 CCK和CCKR序列克隆和系统进化树构建
	1.3 CCKs及CCKRs组织表达及摄食、禁食复投喂后表达变化
	1.4 数据分析

	2 结果
	2.1 大口黑鲈CCKs及CCKRs基因克隆
	2.2 大口黑鲈CCKs及CCKRs基因进化分析
	2.3 大口黑鲈CCKs及CCKRs基因组织表达分布
	2.4 摄食后大口黑鲈CCK1、CCK2、CCK1R和CCK2R基因表达变化
	2.5 禁食复投喂对大口黑鲈CCK1、CCK2、CCK1R和CCK2R基因表达的影响

	3 讨论
	3.1 大口黑鲈CCKs及CCKRs基因序列特征分析
	3.2 大口黑鲈摄食后CCKs及CCKRs基因表达水平的变化
	3.3 禁食复投喂对大口黑鲈CCKs及CCKRs基因表达水平的影响

	参考文献

