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RT-PCR il RACE £ AR Fa i T 5 4 245 f CCK 2
H4 K, Jf#it Real-time PCR #i R/MH7 T CCK
FERAECHE ., . LA, G, BR . 5. Wil 68,
B . BEFN R A 2ROk, DL AR | AR RN
WX CCK LR b g Wsgm, hit— MoT
IKP-AIF 5T PG i 1 3 bl 46 IR 2 R A S B IR
PEE LS A

1 HEEH®

1.1 #F#

1.1.1 SEIEAf (K (1.25+0.14) kg AYfEERE R
Vi 2L 60 BB, SRAE T VU BUME & B VT L
-, A RSB P, A ST
THVEH B SR ET TP AR

1.1.2 EIHEF 428 RNA #REGLH &K
M AR (I a) A BRZ 777, RNA PCR™ Kit
Ver.3.0 f2 b 3418 & . SYBR" Premix Ex Taq™
Ht5E B & A LA Taq (TaKaRa DRRO2AG)YY
RHREFAY TR F 25, M-MuLV First Strand
cDNA Synthesis Kit M-MuLV % —#% ¢cDNA & i,
7 £5(B532435) . Marker (BBI B600032), 6xDNA
Loading Dye. #:z0 DNA i MG F &3 b 4 T
A TRECE ) B A R 5™ o

1.2 Ak

1.2.1  EKIgit S T 3 RIS, K
TR HITE(12.0£1.0)C, Hrp I TR FopE . 2HE
A3 A RIS RS Jo W O fa B RS 1 YR (13:00, 0 h),

FHTES I, BRI 2 1R(10:00 Al
18:00) 1R FR LI S5 R s, HU 3 R fH e S 14 240K £,
SRAEOHE, AR, DLA. . IR, 5. fpiE. 68,
Bk EERIRIL 11 AN 4HE, FTF CCK R4
K FoRE A SV Mo, B e e b, $hik
BHSAMEH, ARHERI3h, EHI1Lh, 0h, &
J5 1 h fI& 5 3 h, &4 3 BffElN 3 A EE,; 4%
M, E 6 ML, AR E 1d,
BRE3A TS ER1Id. ER3IdAMERSJ,
T 3 BafER 3N EE,

1.2.2 5 RNA $2H#0 cDNA &8 A/ RNA
PRGN G P BT U 2 i DR FESE 11
AL A RNA, ] RNA PCR™ Kit Ver. 3.0
FO SRR, DIAREUA 25 ZH 2URE 5 Y B RNA R
ik, &R cDNA,

1.2.3 SI¥MIEITFIER Y8 GenBank H1(1%5F
12405 46 (KJ194185) FlIEE H £ (BC162428) 1) CCK
FER S, W Primer Premier 5.0 #{4-iit514)
CCK-1F il CCK-1R, CCK-2F 1 CCK-2R i T4 14
CCK LA A% 0 i B, #RIE Filr 7 CCK AL A A%
Fr B8kt RACE 514 CCK-3' raceF1 . CCK-3' raceF2 .
CCK-5' raceF1., CCK-5' raceF2. 5.3’ outer fll 5.3’
inner, TP 1% CCK A 5'F1 3Ry 4, RHE
PHZITAF Y CCK L P o it 2 e s 51 Y
CCK-realF #l CCK-realR, H]T Real-time PCR ¥
KU CCK K iy 41 4053 1 R Dy fig, S 5L
i GAPDH, A 5|¥ BRI II(E 1), 519

®1 RAERESE CCKEERERINGESHSIH

Tab. 1

Primers for cholecystokinin gene cloning and function analysis in Schizothorax o’connori

5|4 primer JF%1(5'-3") sequence (5'-3") FHi& usage

CCK-1F CCACCAAAGGTACATATCGCAG RT-PCR
CCK-1R GATTGACATTAAAATGGGTGACTCT RT-PCR
CCK-2F AGTTTCTCCAGCAGTCAGCGT RT-PCR
CCK-2R ATCCATCCAGCCCAAGTAATCT RT-PCR
CCK-3' raceF1 CAAATCACAGTCTGAGAGCTCGGTCTGAT Race-PCR
CCK-3' raceF2 CTCGGTCTGATGTAAATTTGTTTGTACAATGGA Race-PCR
CCK-5'raceF1 AGATTCCAGCGTTCATGGCTTCAGGT Race-PCR
CCK-5' raceF2 GAGAGAAAGGCAACTGCTGGTGGAGA Race-PCR

5.3" outer GCTGTCAACGATACGCTACGTAAC Race-PCR

5.3" inner GCTACGTAACGGCATGACAGTG Race-PCR
CCK-realF GCACCCTCCAGTGGACAACT Real-time PCR
CCK-realR CGGCCAAAATCCATCCAGCC Real-time PCR
GAPDHF CCTCATCACGAGACAACGGTATGG Real-time PCR
GAPDHR TTGTGCTCTGTGTCATCTCCGAAC Real-time PCR
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A AR T A TR () B A A R 7 58 i o
124 CCK BERFE£KFIIMN=TE HOLRFE
PCR ¥ 34 {#i [l LA Taq R AW, DIIN4LZIH cDNA
AR, VAR R IL 25 ul, f1E 2xGC Buffer
1125 pL. ERUESIY4 0.5 pL. dNTP 4 pL.
ddH,0 6.3 uL. 54k 1 pL. Taq i 0.2 pL. S 2
FENTAENE 95°C 3 min, AEPE 94°C 30 s, 1Bk 55C
30s, JEM72°C 30s, BEELEM 72°C 7 min, 334
¥R, CCK M 3 Rumd #EH H L 3" adaptor
(GCTGTC AACGATACGCTACGTAACGGCATGA-
CAGTGTTTTTTTTTTTTTTTTTT) X & 5 51 ¥y

cDNA WMz, HFTH K PCR /B, H—5 L
CCK-3' raceF1 #15.3" outer N _E FIE5 | i7"
W8 A DL CCK-3 raceF2 f1 5.3" inner N T
e |7 P 1 . CCK LA S AR w4 A H AR
5519 CCK-RT1(GCAATGATTTATTCGTAGACA)
Ml CCK-RT2(TAAAGTGAGGACACAAATCATA)
FOEAF RN cDNA iR, #4178 K PCR i,
Wi —%5 L 5 adaptor (GCTGTCAACGATACGCTA-
CGTAACGGCATGACAGTGCCCCCCCCCCCCCCC)
FICCK-5' raceF1 Jy b U5 WA T4 14, 5 "4
Pl 5.3" outer Fll CCK-5' raceF2 N - FiiF5 | ¥k fT
Pyt Py st inlk ., gifkfEikE LA T
AW TRA RA R AT, 55 ST 5 ik
TP, R4S CCK FLH M T3,

1.2.5 Real-time PCR #&ill & CCK EE A 5%
HAMMBRINGENEM FHRKEELEY TR
NP SYBR® Premix Ex Taq ™K 71 &4 T
Real-time PCR 434, | CCK Jk K 75 & 2H 41
AR I8 & LR TR f5 . 2B E R A rh
CCK EEHTEMZHZIrh i AHXT Rak i o [ WAk &
20 puL, f3%: 2xSYBR® Premix Ex Taq™ 10 pL.
LU (10 umol/L)4$ 0.6 puL., DNA #iR
0.8 uL. ddH,O 8 uL. [ F2FH4 95°C 1 min; 95°C
10s,60°C 20s,72°C 20s, 40 MEFR; 95°C 10's,
65C 60s, 97C 1s,

1.2.6 EWEEFFEHESM A Primer Premier
5.0 Bt ASL S R T BN T A 5. A

DNAMAN %4 Fl ExPASy #2J¥ (http://www.expasy.

ch/tools/) 3 I %F CCK F PR FE 470 3 7 51) 44 13 A 2R

I REDL 5553475 FI ] DNAMAN Alignmet #E£7
R P9 R LS A MEGA 5.0 H/EHy
i@ CCK P RG & FW; FIH ProtParam %K
4 (http://web.expasy.org/protparam/) ¥ 2 & [ 5t [F
Y ¥4k 2%, I PredictPritein (http://web.pre-
dictprotein.org) 178 1 Bt — R ZE R T, 2 E
f# PCR FF3 8tk A 272 C sk e 15400, JERH
XFRIA RS LE Rk IBM SPSS Statistics
AT A AT, R L 25 22 78 BT (ANOVA)
AT SRR, Z5RDL P<0.05 B0 2 PE R
Frifes

2 HBRE5HSH

21 REHESE CCK EELKEEMEERT
5 4> 1

FIH F351% CCK-1F AR iiE5 14 CCK-1R .
#5149 CCK-2F #1RiES 14 CCK-2R i#47 PCR
B 33 1 45 200 bp A1 1 4% 300 bp ZE A5 1Y
i, M J5 SEBR A /N33R 158 bp AT 316 bp.
45 PA CCK-3' raceF1 FlI CCK-3' raceF2 1EN
3'RACE F¢5t514), #17 3'RACE #[K PCR X
N, 3% 1 4% 200 bp AR RAT, TG SEbR K
JINA 175 bp o439l A CCK-5" raceF 1 Fil CCK-5' raceF2
YE24 5" RACE #5519, 17 S'RACE #HIK
PCR JZ ¥, K15 1 45 100 bp 24 M54, MF)5
SEBRAR/NR 113 bpo W 741 280k DF 42 A5 4 IR
PFE(CCK)2K cDNA 731,

S CCK 2K ¢cDNA & 773 bp(& 1),
Horp Pk ) B2 HE(ORF) M 372 bp, 7] LAY 123 4
QIR . SRR g 51 (5-UTR)WI K A 77 bp,
37 AE g it 3 41 (3-UTR) KK o0 324 bp, £ 55 i
I polyA RBIVHI, RIGHID T ATG, 4 1L%
& TAA. JEH5rHrRM, 2F5hA 5 48
T o 1 BB AL 25 (CK-2) . 2 B C
BEER AL AT (PCK) AT 2 A (0 S R 0 R AL A7 A5 (try
phosphorlation site). Tl 5 1A 245 i 47 H 4 3R
(CCKY 3T Cse6Hor1oN1740105S6, 77 JiT i
S 13464.86, J5F S 10832, BB AFEH TN
6.06, AFaERECH 70.14, PAHHE T S5 2 A
HMEZEETAREEN ., IEHE a3k 8
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AAGTTTCTCCAGCAGTCAGCGTGTGTTCTCCATCTCTCTCTCTCCTCCTCCTCTCTGCCAGAGTTTCACCTGAAGCC [77]

ATG AAC
MET Asn

GCT GGA ATC TGT

Ile Cys

GTG
Val

GTG CTG
Val Leu

CTG

[137]
[20]

GCT GCC CTC TCC

Ser

ACC AGC AGT TGC

Ser Ser Cys

CTT

TCT CTC
Ser Leu

CAC TCA
His Ser
CK-2 (24-27)
CGT GCA
Arg Ala

Asp

ACA CGC
Thr Arg

ccc
Pro

TCC AGT
Ser Ser

GAT GAT
Asp Asp

CCC CGC
Pro Arg

AGC
Ser

TTG ACT
Leu Thr
CK-2 (67-71)
TCT CCA AAT
Ser Pro Asn

GGT ACA TAT CGC AGA AGC

61y [Thr Tyr Arglarg Ser

PCK (82-84)

GTA GTG GAA
Val Val Glu
CK-2 (36-39)
TCC AAA GCA
Ser Lys Ala
CK-2 (57-60)
ATC TCC ACC AAA
PCK (78-80)
AAT CAC AGA ATA [377]

1 [100]

[197]
[40]

[257]
[60]

[317]
[80]

T ry-phosphorlatin site (99-105)
TAC TCC TCA TAA

GATCTCTTCAACAAATCATGTTAATCAACCAGATTAGCCAATCATCTGTACAGAGTCACCCATTTTAATGTCAATCAAAT

______________________________________ [437]
[120]

_______________ (ST
T1y phosphorlatin site (115-121) [449]

[123]

[529]

CACAGTCTGAGAGCTCGGTCTGATGTAAATTTGTTTGTACAATGGAGATAATGCAATATATAAATATATGTGCCCATCTA [609]
TATATATTTATTTTGCAGAAAAAAAACGAGTGAGAATGTAGTCTCAACTGCTTTTATTCTCATAACTCATGTATATATGA [689]
TTTGTGTCCTCACTTTAGATATATCACAGGTGTCTACGAATAAATCATTGCCTTAACTCACTCAAAAAAAAAAAAAAAAA [769]

AAAA

A1
MR R 52 3 B TF e A, K (A B 52

Fig. 1

[773]

PR £ CCK L 4K cDNA J751) K H A 5 1 S L 7 91
71 I R O TR A A 5 (CK-2); R RAE RN (A
FRBERR LA M E R 2 11N C BERR LA I 0145 (PKC); 2T (B

The full-length cDNA sequences of cholecystokinin gene and the deduced amino acid sequence of Schizothorax o’connori

RSP EE IR, CCK-8 JIK.

Boldface characters represent open reading frame (ORF); casein kinase 11 phosphorylation sites (CK-2)
are shadowed in gray; Try phosphorlation sites are in black dotted boxes; protein kinase C phosphorylation sites (PKC)
are in black boxes; conserved domain, the octapeptides of CCK-8 are shadowed in red.

B (ArgtLys)hy 14, FH 2RI EE DA (Asp+Glu)
16, BiKIEN 66.67, BT-¥E KM N-0.658,
PRI b S 1A S £ 447 I 3 3R VH 2R SRk PR R T o
22 REHEE CCK EEMBHL D

F FH DNAMAN # 4 H ) Alignment #2J7, #F
TIARRYA CCK FF A RIEPER Lexs . 25 R 3R,
FifAE . CCK Py 41 5 5% H 2L 1 (Schiz-
othorax prenanti). i 1) ffi(Schizothorax davidi) .
4> fii(Carassius auratus). . ffi(Ctenopharyngodon
idellus). &£ ffi(Megal obrama amblycephala) . Fi
Lyfti(Danio rerio) . ¥ i X2 fifil(Ietalurus Punetaus) ,
IT % (Oncorhynchus mykiss) . H A i fifi (Anguilla
japonica). ltH fa(Paralichthys olivaceus), H A
s (Oryziaslatipes) . Hff(Diplodus sargus). Jit
X (Gallusgallus), £ H-fa(Trachemysscripta). A
(Homo sapiens) . - ¥ Ul (Xenopus laevis) | 4+ (Bos
taurus). /) fL(Mus musculus). ¥ (Sus scrofa) i [A]

TEVERR IR 7 98.37% . 94.31%. 94.31%. 90.24%.
89.43% . 81.30% . 65.87% . 61.65% . 61.54% .
52.21% . 52.52% . 50.00% . 46.15% . 43.85% .
42.06% . 39.53%. 39.68%. 38.10% . 36.59%(F
2) HiRR, RIGHE AN R SR E T RK
A1 J8 1Y 55 11 21 £ R 11 280 £ 0 el PR R s
H5HETHEHWEMA, &6, REMA, KM
() R JE R 2 o

FIH Mega 5 4" Y Phylogenetic Analysis
TR, WE T ZYMi CCK @ RMRITFIRAERT
o HHIE 2 AL, BT SR CCK JERFE R G A
B R 2 32, ol a1 3, WELSh .
WISy . AT s A S 40 1 32, f-E ) CCK
A CCK-1 Fl CCK-2 WiAN4332, S ik 24 0E fa
CCKJ& T CCK-13X—433%, )L A B A58
AR SN HEME CCK RN TRERE T
CCK-1 [,
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Tab.2 Amino acid sequence homologies of cholecystokinin between Schizothorax o’connori and other animals
Yrkh EIEE 3] AR R — %
species CCK type length of amino acids genbank accession No. identity
3% F1 245 461, Schizothorax prenanti CCK 123 AIE45856 98.37
12486 a1 Schizothorax davidi CCK 123 AYH63707 94.31
4z 4 Carassius auratus CCK 123 093464 94.31
#i4f Ctenopharyngodon idellus CCK 123 AFD62909 90.24
i B 11 Megal obrama amblycephala CCK 123 AF067944 89.43
BEh 44 Danio rerio CCK 123 XP_001346140 81.30
B 5 Xl 1etalurus punetaus CCK 123 NP 001187454 65.87
T % Oncorhynchus mykiss CCK-L 132 CAA09907 61.65
H 7 #8 5 Anguilla japonica CCK 127 BADO1500 61.54
ZfF Paralichthys olivaceus CCK-1 135 BAA23734.1 52.21
H 4= ¥t Oryzias |atipes CCK 138 XP_004073921 52.52
1§ Diplodus sargus CCK-1 137 AEU08492 50.00
JE Gallus gallus CCK 130 NP 001001741 46.15
£1.H-fa, Trachemys scripta CCK 130 CAA09334 43.85
A\ Homo sapiens CCK 115 AAA53094 42.06
JEUHTE Xenopus laevis CCK-2 128 CAA87639 39.53
2k Bostaurus CCK 115 AAI14185 39.68
/INE. Mus musculus CCK 115 NP_036961 38.10
¥ Sus scrofa CCK 114 NP_999402 36.59
70 E AR Schizothorax davidi CCK
67| L 448 Carassius auratus CCK
S+ O34 4 Schizothorax prenanti CCK
SRR Schizothorax oiconnori CCK
99 B £ Megalobrama amblycephala CCK
9 99 | B Ctenopharyngodon idellus CCK
L Danio rerio CCK
40
B 5 R Tetalurus punetaus CCK CCK-1
23 WT#4 Oncorhynchus mykiss CCK-L EEH
H 2884 Anguilla japonica CCK teleosts
99 WT 4% Oncorhynchus mykiss CCK-N
58 UT#% Oncorhynchus mykiss CCK-T
95 ZF&F Paralichthys olivaceus CCK-1
@ﬁ% Oryzias latipes CCK
60 F144 Diplodus sargus CCK-1
4|7—5_F@F Paralichthys olivaceus CCK-2 ‘ CCK-2
99 H Diplodus sargus CCK-2
40 N Homo sapiens CCK
100 l: ¥ Sus scrofa CCK WL
E /INBR. Mus musculus CCK mammals
48 4 Bos taurus CCK
99 80 JEXY Gallus gallus CCK | 52 aves
4T H-G, Trachemys scripta CCK | EF754 reptiles
_ 99 AEMITE Xenopus laevis CCK-2 B -
0.1 100 EEIE}“J‘H JTI\4& Xenopus laevis CCK-1 ‘ PitRZI¥) amplhibians
K2 T CCK R T 5 A 2 0 53 14 20 £ S H Al 3h ) R e Kk B

T A ERUERIR 1000 YCE AR R RN B T Ak ) 2 e 4 A
Fig. 2 Phylogenetic tree of Schizothorax o’connori and other animals based on cholecystokinin amino acid sequences
Numbers at the nodes denote the bootstrap values of 1000 replicates. Scale represents the numbers of substitutions per 1000 bases.
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23 RiEHEE CCKWEBEOEHBST

X} CCK & 145 T iris 2, S fa
CCK JFFAL & 1 A 21 NI RR IR SEE(1~21 K
FEER)ZH S S R 1 AN CCK-8 IKARST
ZERIR(104~111 {7 ZFERR); FIH TMHMM HR 5
ROTHS R RS M CCK M 45 A
PEREZER (1 3), PG HEN S5 R E 1 CCK AR
TEBAEN ., FIH ProtScale F2/FX CCK EM
JEG KA 0, WK 4 iR, ZEE T 4
MK E (score<0) 43Tl 43 A 7E 22~35, 38~50,
58~68 il 77~123 X3, XX ) T 25k
iz [l PredictProtein X} CCK %& H B K 454 3k 47
T, 3 tras R BonE S AE M CCK AT H
EHE (helix) 7 T 751 9 21.14%, E 47 B (sheet)
T 50 B 3.25%, L A (loop) (5 T I ¥ 4] )
75.61% . %k 55 2% 0 >16% (1 5% 56 5 100 ¥ 31 1
79.67%, HAhFEIEH 20.33%,

1.2

1.0

A B probability
S e
N )} oo

S
)

TS : . . L

20 40 60 80 100 120
{ii'& position

B4 H% transmenbrane— P i inside— M outside—

3 St R0 £ 4 A% 3R 08 1 B IR 2
Fig. 3 Transmenbrane area predicted in cholecystokinin pro-
tein from Schizothorax o’connori

S

20 40 60 80 100 120
i & position
Kl 4 Sk 208 f0 g 0 3 R s K &5 1

Fig. 4 Hydrophobic structure predicted in
cholecystokinin protein from Schizothorax o’connori

24 REEES CCK EEMARRILFE

18 1 SEAF 2¢O % 7 PCR(Real-time PCR)4 AR
Rl CCK ik R 7 5 14 2408 g . il L Ok L
B RZRR . R OHR . BERIULIN AL S AR X
Fikg, M 5 A, CCK LN 7E 145 2 1 11
AHGUh B IR, P A ik 4 4 58 i i
i T HA 4 21(P<0.05), 1M 1E WL F Y 25k
Bk, ©EMET HAA L (P<0.05), X 55
FISF 10248 fa b 6T CCK LA 1Y 2 2150 A 1
TR —E . UNINHL R R EE SR,
CCK JEH7E/G . Waif . OHE. BF. P B BBk,
i, HR B i 2Rk AR A i o LR R R Y
491, 3.04, 2.89, 2.69, 2.07, 1.93, 1.88, 1.75,
1.66 F1 1.57 5,

n=3; xtSD
cde

bede abed abed abc abc ab

S = N W A U

CCKEEHAMX R &
cholecystokinin relative expression

& & & 63\\ & & D
SN Il A @6&%

> L@ (9 o
Q&‘b é\,& Q‘bé' o \00

@@&

v

HAH tissue

Bl s S a CCK 3 iy 48150 1
I & E 7 7 BN [l 7R 22 57 8.8 (P<0.05).
Fig. 5 Tissue distribution of cholecystokinin

gene in Schizothorax o’ connori

Different letters on the column indicate significant
difference (P<0.05)

25 RiEHESE CCK EEAMIIEEIRR

251 BEMNREHESE CCK ERERIENHIT
i 52 9 E e PCR(real-time PCR)$; ARG
B R RE A CCK KL K 7E ik 4 40 b A X 36
KEMRZ . B 6 Al FEEX) CCK HE K i AH
X Bk A B S, R R, B A R
WL ] ) A8 £k, CCK 3k PRI A0 AR X 26 8 i i PR 1K,
HERARREP>0.05), AR 3h4AENS R, &
Fi1h, 0h, &J5 1 h fIEJ5 3 h b CCK KK
M ZEk B W NER 3 h b REKEN 56%.
52%. 45%A1 49%. xR AL o R, HE
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526 %

iRk E A CCK HEMWELER ET R
(P<0.05), HH7E& 5 1 h ik, fiEd i CCK L
() ik m A AR Hh Rk B 4.20 fi%; &G 3
h B, FAMRAL TR CCK &R iy ik i Ry oK T Wi 4 v
FIR RN 4.09 £5.

*%

§ 16, .
i % n=3; x+SD _|b *%
X % 1.2 | BRI unfed group b
i 2 O 13" 4 fed group
s

2 08}

SE oul

Q

: N

CH

-3 -1 0 1 3

Bt A]/h time

K6 RIS S 4 2 ik T COK JE R kA2 fk
7N [7] — B [ A2 14 % 1) R 2 ] MR 2 22 ) 22 S5 o 3
(P<0.05), **3/R 25 541 1. 2 (P<0.01).

Fig. 6 Preprandial and postprandial changes
of cholecystokinin gene expression in the
brain of Schizothorax o’connori
* represents significant difference between the fed and
unfed groups at the same time point (P<0.05), and
** represents extremely significant difference (P<0.01).

252 HERSRWREHER CCK EEFRIEM
B0 AT SCHE SO B PCR (real-time PCR)

FEARAG DN AS 57 X S 6 240 . CCK 3k R 7 i
MR AIXT RIB R, I 7 WA, 2AERE
WX CCK S PR ) AH O e 1k B BH B A 2 ) e 2%
g, ARl I S i CCK JE A () ik =
e B EFRAR(P<0.01), S5XFIRAA FL, 254 1 d B,
vt CCK LR By 3Rk & &%) IR 4] h 3Rk &
1) 56%; Z54 3 d i), 254 CCK B Hry £ b
BN IR R B0 69%; 2R 5 A, 2R
H1 CCK JE IR 1y ik 1 2 W IR A i R IR B0 73%
TEE WS g, S M S 145 40 f CCK BE K iy 3R
I TR (P<0.01), SXFIRAAHIL, EME 1 d
i, &ML CCK 3[R Y 6k i 2 % BB 2 v 3Rk
Y 2.23 4%, B3 diF, ZR4H CCK IR
Foih g X IR R k) 2.83 5, R S d B,
BRI CCK MRk m e i IRl b ik i
) 1.36 5.

o 1.2 »=3;x+SD
-% [ X} & control group
g £ I 25 fasting group
#H ogl B K I8 refeeding group
#® o v
oy
Een T“: sk *% *%
g Ll L]k
:_a 04+
w 8 a ab
O 2
© 3
£ 0

K7 BRSNS S A R f T CCK kR 33K Y 52
* T [ — I 1) s A X R S B0 20 2 S 0 2
(P<0.05), **3/~ 2= 0 8 35 (P<0.01).

Fig. 7 Effects of fasting and refeeding on cholecystokinin
gene expression in the liver of Schizothorax o’connori
* and ** represent significant differences (P<0.05) and ex-

tremely significant differences (P<0.01) between the control
and test groups at the same time point.
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Molecular cloning and appetite regulation of CCK in Schizothorax
o’connori
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Abstract: The CCK (cholecystokinin) gene is a peptide substance which mainly distributed in the brain and intes-
tine in a variety of macromolecules. Cholecystokinin plays an important role in the functions of regulating food
intake and gastrointestinal motility, promoting pancreatic secretion and gallbladder contraction, etc. However,
there are differences in the regulation modes among different species. In order to study the appetite regulation of
CCK in Schizothorax o’connori. The ¢cDNA full-length of the cholecystokinin gene from Schizothorax o’connori
was cloned using RACE and RT-PCR methods, and it belonged to the CCK-1 subtype by bioinformatics analysis.
The CCK mRNA levels in major tissues, before and after feeding, fasting and refeeding were detected and ana-
lyzed using quantitative real-time PCR. The results showed that the full-length cDNA of CCK gene was 773 bp,
the open reading frame (ORF) was 372 bp and can encode 123 amino acids. The CCK was composed of a signal
peptide and a conserved domain of the typical CCK-8 peptide, which was a hydrophilic protein but had no trans-
membrane structure. Sequence homologous analysis of amino acids showed that the CCK of Schizothorax
o’connori had high homology with those of the fish belonging to Cypriniformes-teleosts, and low homology with
mammals and amphibians. Tissue distribution analysis showed that the expression of CCK was highest in brain
and was high in intestines, heart, liver, spleen, kidney, skin, gill, eyes, maw, while it was lowest in muscle. The
CCK mRNA expression was highly elevated after feeding, and decreased after fasting and re-increased after re-
feeding. The results indicated that the CCK gene was both the postprandial satiety signal and the long-term appe-
tite regulation factor in Schizothorax o’connori.
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