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% pep 0 gh EFE SNP #ri2 5 IR KEE D #7

- 1,2 3 N NI | 1 1 . 3

ZLRH -, By, RN, M, eHhA, 2 EBE

1. Al KgAK =2 B, Aerboall Rz (58 bl AR AR K HR0 f0 B Fh BT S kb, ARl e R FF IR K A )
BHSESEE, Bk R 430070;

2. WAL A EEARMET Bk G AL K RS FEEF Fuy), A B’ 430070,

3. e K e B AR, 14 2 430070

WE: LR (Sniperca chuatsi )it & FEA R SCIGARE, 165 DB 545 Y& 675 Sk 4H Unigene B4 22 H 4L 1030 51) 4809
A~ SNP i i, Hih B E AR (pepsinoge, pep) FlA: K il F K (growth hormone, gh)¥s %% 55 20 i BE 35 A5 B9 85 9
MR R, ARTFFOR L IE R F 22 SNP 876 5 YIE A 5 IS 8RR AT R 40 R, - SR 90&

1.1959~1.7001, WL 244 B (H,) FII R LR 4 BE (H.) 735143 5 T 0.1800~0.3585 il 0.1655~0.4160, £ 455 B & & (PIC)
9 0.2477, SFROLEER T RSN A 45 R SNP {17 4 pep-A T/C H 2 3R AL TT Fl CT S8yl & ok
BLEKOE B E A (P<0.05), HE155IR 3 AR AL Genotypel (CT, CC/CT/TT, AA, AA, TT). Genotype2 (TT,
CC/CT/TT, AA, AA, TT)HI Genotype3(TT, CC, AA, AA, TT)W 58I PR 2 557K B A0 56(P<0.05), HBE
BRI SRR, HAd Genotype2 MM, WAENBRMBER B AIITERT . ARUFFTIEGE pep M gh FLH H %
FE S I TER R W G SNP 23 FARic, St sh DI sisr ik 09 35 R4 Bk & LA 200 SNP 4 FARic.

KR YRR, YR R, PR Z B IE(SNP);, KB

FE D ES: S963 XHERFRERD: A

Z KW YL T, sh kRS
AR AR S R AR, Y U R T
FRIE BRI GIAE AR o Bt 2 AN [ e 288 35 R 4 )
e, HaymBcmag g, arge . &
A3E I B A S5 A 5 4 T AL B S st A% S At F
T BB B PR R . ML 6% (Oncorhynchus mykiss)
SRR LT Db ) R R M S, Al AR
YIAk, B B — R rTEE A TSR
R RS FR, BE DR A v R I R AR
Fhy, e AT fil e L PR 1 A 2 WAk A 3t 1 St
VG P 5 A i AS ] 3t 3 R AR B (Dicentrarchus
labrax) 3t [ 41 B A £ & st il 2R, &I

¥ B EA: 2019-05-08; 11T HHA: 2019-12-12.

XEHS: 1005-8737—(2020)05-0485-09

B i R R AL LR, JETF Xk Sniperca
chuatsh)ifi 170 . HE ARG R EE . Az AR K
O I IS N S, F R T BRI N TR
P AR P A (5] B X I S £ 5 A A O 1) 9
BHREFRKR, X5 YERBRRE AR T 5 103K
B, D08 ) 32 WA R H A R R R,
ZRIFA Ty HeZ TG AR, A K g, BN
S5 A R S IR S R R A
P DIA G, HUN Ot B i A7 A8 X B B N T Ak}
(12 ST 3042 K3 1 IR Y, 0 AN [l A Ak T 4]
B IR B AFFEAR R 22 7, 1 14 265 0 W O 1
9 HE TR B B4 7 R 22 5 P (single  nucleotide poly-
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morphism, SNP){i s JF 17 H 5 Y MR Y G 7>
B, 4878 52 W 0 PR 19 o0 F HLBE, X d5 2 fi
DR N TR ) @B S R B I S AR
S, %k T B AR N AR AR 22 S K B I R
B RN E YRR EE,

H 25 [ i (pepsinogen, PEP)ZH L RSt 11
FEHACH, 752N B W B, K H
eEdh i & A RS s AR, §EA
it & mR], BLEtEs Y E Ta . NEtks)
Yo TERRYESRAET, — Mt KM ALIE S pH A T
2 B 3 Z[a], B R oo R R A
D IR (AR RN RS, YY) Bk
R P AR S o K™ SR AR ™ L R AR S
InE R, R FEK B IR A 2, fE
R T AR i, BRI Bk e 2 KUY R R
1970 4, AATHERE HHLUh LRI T 4 FiE 5 F i
JE: EHE AR AL HE AR B, B &AM
C M'H E AR Y; 7665 (Gadus morhua), 4
(Thunnus thynnus) . 3 Y1 % % 8 (Pleuronectes ameri-
canus)., EPN4T 5 i (Salvelinus fontinalis) &5 44 B A
Bl R BT A ZRIE 0 E & e ED,
B 5 AR 2R ETEAR Z B HEsh b & 215 2
THESE, Horan 205 8 /RN D Re A HiE
(X2, Venkateshwari Z5EU%% #i 5 && i b —
A 35 DR AR R B AR ) 8T 3R 43 A A B RE N TR
e, R0 O R DR R RN B Y 2 S PERT RE S T 4
Witz RHK .

filf i £ 25 14 K & (growth hormone, GH)3Z
T Fr B A3 0 R PN A3 U A K TR R T
URER R Y AW N O = 1 N A I
KEE. B, BERT . M 5 R
EEEAEHY, RSN T F 6 (Paralichthys
olivaceus) 4= # % KK (gh) 81 Fh i 12 b i
AR MRA M, KBERE AC HAEK
PR S L Y E 335 IR B 0 F, Bk
gh JEHAHTES R BLAS SNP 785 5% Bk A K
PR bR 2 B AN OG . F R & E 6 gh
FEHH ORI 74 SNP 2868, K fENE TS
Ab 5 - DX A5 AT — a5 AR KR e 2 A

Ko FE X} i (Pseudobagr us fulvidraco) gh &[4
BFTE T, WA 3 A5 AR R B E OCH
SNP fi7 "), 7E T i (Oncorhynchus mykiss) 1, &
WA TARSCIE I, anppZeik Y SEK (npy) . POMC
8, (EAER R ARG b R T EEE AT
P22 REE R 7 4] 22 5 5 A K PR B 22 S A DG I I
WA KB, AR — DR

ST hRic il Bh % £% (molecular marker-assisted
selection, MAS)ZF87EF M i 5 H bR IR 3
BREY Ao HARHR AT R 4L 4E,
ZEPEE DNA KF B, AZAEEEm, 4558 0]
S, HATHE R0 e e bric 5 H bR R R B E 1Y
B OCHEEY, SNP HAT L Mg fl | B AL
Sz AR ORI S SR AR, Tz
FHT 7K 77 2l ) 28 B AR SC I 43 B 55 5 T, Al fin ik
WE TR, 16 npy. 222/ 2 R AR 0 R
1 3£ [H (serine/threonine protein phosphatase 1, ppl)
()37 %) pplca i pplch Hd il 1 5 uE 6% 9 £ 1k
R IR SNP 5 P02, S 2R 1 iR AL A
(Ip)SNP o7 5 Ao RUAE U 55 56 e 9 0 MR il 2 G
BEPE2 ) AE P Wt VSR gh SRR Y
S B A KR B IRy SNP a7 g VA1) 2k
AR R AR S H AR R N P, a2k
KRS EHMETHUIHEE, AT pLk e aay
IO {H gh JER SNP 7 5 5 5 A AR S % A
AL o A3 3k 00 v e 0K pep ZE PRI
gh 5L 1) SNP A 5O F AT Y R SCHR A0 b, &
TER 7 T FRic il BB & S I 805 o RS2 BT
Al

1 #MEEFE

1.1 X f&

ARSI G O 2 T b 8 R T DU K P
A RA R ERI N T EF WM, 3 Ak, &I
O, R/ A SR T AAT, TR RS
2R 18~22 em R, 7 Y% 50 B, N5 9 0%
53 &, it 103 |8, BIREe Ll KFK™ 4
B 77 S5 9 H b () SR FE L H (350 L), fH AR IR K
ARG, B 2 JAEHGE Y S IAEE, AR R IR
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W 2 EBE(Cirrhinus mrigala), 4 KHES 1
W, BoRTBEROK 1/3, SEE RIS A % 1E] 57
T PR (TR 4R 7.26~7.86 mg/L, 7Ki 26 C, pH
7.11~7.59)— B o 22 B AR IRV VR A Bk vk i PR £
i 11 (Ctenopharyngodon idella) iy 5 H He (i 1w 12
Qb B Ry vk et Ar B, AR £ B R AR B AR RS, TR
IEE PN Eih =
1.2 HHREYIwAE

2 JAJE FF MR SR YIE S2 5, YIEHT 3 d 45 1k $
TRl ZZ BT, (R AL T EIURR S GE B — 1%
WL D PRI B4 ), i Ry O
W R R T ST I 2, BARERAE D
PR () 1R, SRR R (2) 524
K, YHEINZErb iz s e i i (3) 56
5~8 K, YN YIZR 2 v FH AL R (58 4 il R )
R, (4) 55 9~12 K, YIMblgkrbzdr i
UK AE 0 R (58 R R )R BRI R (5) 55 13~16
K, YA 2 7 N T A Ak 35 4 Q ok i £ i
(6) 55 17~20 K, (UM T 1k, FHREFI:
WA R B D 4, 22 B RE A E R (PRIE A A
SOk, RS 1R, IEE R,

HURN TRk i) 2 208 i 4%, (K PTvR IR, D
T8 SR AR o B RRE . IR I RS RS,
R i X0 53 21 1 8 22 AR I sl s SR IR A, R
Sy s 5 Pl s T4, ARALREPLEkIE S0
RBxAi .
1.3 E[FZH DNA 2

B AR FE S G A0 B SR 22 0.5 mg, RIT
95% kG Y, A HE—20 CA&MFTF&H. R
DNA $2HGRFA & (RAR, 60 FrR 7 ik fib e
LR 20 DNA, HZ YifReRitn {3kl DNA R,
1%350 16 BHEE AT DNA 413, 8% DNA YN
100 ng/uL J& T—20 C &M -4,
1.4 5|¥i%it

R4 GenBank U4 i H B & bk npy LK (7
§1%5: EF554595), pep J#H(JF415: EU908271),
Ipl JEP(FEB15: FI811962)F1 gh JE[H (5515
EF205280) 1) 4= J¥ %1 >k & 1151 4%, iz Primer
Premier 5.0 5|¥J3iH8AEXT npy B3 ¥ 51 X,
pep M 4% T H1 X, Ipl (42t 551 X F gh /9 2 ht
JEH R AL E B X 4350051 1 SRR 51 E 1),
1A L TAE b A TAEYHEARF R AR 52

#1 % npy. pep. Ipl #1 gh £F SNPs L S 9 H5I4¥1ER
Tab.1 Primers for the identification of SNPs in the npy, pep, Ipl and gh genes in Siniperca chuatsi

g% PR/ bp 1951 (5-3") IR AR/ C TR E(EE

primer PCR size primer sequence Tm location along the gene

npy-1 225 F: TGGGTTTCTTGGAGATTGGGC 58 part of 5'-UTR
R: TATGACGACGCTTCGGGTGAT

pep-E7 1077 F: TGCGTGCTGATGGTATTC 51 part of exon 5, intron 6, exon 6, intron 7, exon 7, intron §,
R: CTGCTGAAGATGGAATAG exon 8, intron 9, part of exon 9

Ipl-E7 1350 F: CAAGACCCGTGAAATGATG 51 part of exon 6, intron 7, exon 7, intron 8, part of exon 8
R: GTGGTGATGAGGAAGGAC

gh-G3 516 F: GAGTTTCCCAGTCGTTCT 52 part of exon 4, intron 5, exon 5, intron 6, exon 6, part of

R: GCGTGGCTTCACAGTAG

3'-UTR

1.5 SNP i S HffiE 558

BE AL BORE i 8 5 IR B 10 A~ AR
AN 10 AR P IR 41 ik, FH
npy-1. pep-E7. Ipl-E7 il gh-G3 It 4 X} 5|9t 17
P 3%, PCR AR N BARFH 20.0 pL, Hrf
4 DNA iz 0.4 uL (50~100 ng), b Fi#Es ¥4
0.8 WL(TAEW N 10 umol/L), 2xTaq Master
Mix 10.0 nL(#AMERE, F§5Y), K& ddH,0 8.0 L.

PCR W ¥ R: 94 CHIAEYE 3 min; 94 CAR P
30 s, IBKGEKIREE 1) 30 s, 72 CZEf
40~80 s(#J 1 kb/min), 35 MEEF; 72 ‘CHEH S min;
RIGHEIRZE 12 CIE4% 10 s, PCR I 1% 3%
g W s v DRI, AR R SR R AR IR, B
PCR F=¥aifb/siR &, 26 g TAEYH AR AR
NHE], I ABI 3730XL U JF{X(ABI, 26E) M
P o WA VAR Y SNPs 7 s 7E BEA LI 945 10 4



488 K 7 R

%27

MEPEEZES IR, BRI 40 SR BIET
I H) PCRY™ 3, FFIU 540 HAMA RS SNP HE A
B B RAS R RS G B SeqMan Bk FEFTI6(E
B, A Clustal W BFHEAT 79 2 8 X204,
Fl DNAStar #Fig s REABEAR & AR 1 47
SRR L 5%
1.6 SNP {5 SR a ka4 X o

{ii ] PopGene32 Hi 4178 5 Wl 1A 5 Wil 62
BE AR 3 B 1H 5 A %08 6 5L I (effective allele
numbers, N.) . WLl 2% & & (observed heterozygosity,
H,). HHEEZ4E ¥ (expected heterozygosity, H.)
M i — iR 1A 4% S ffif (Hardy-Weinberg equilibrium,
HWE). 1 5 1) 2 515 B 7 & (polymorphism in-
formation content, PIC) 4 Bostein 2521 i,

PIC :1_(iQi2J_(an > 2qi2qu
i=1 i=1 j=i+l

K g, g BN ER | A | AN SR Y
WA, n SRS EE R E H o, PIC>0.5 R
EZE, 0.25<PIC<0.5 L, PIC<0.25 MK
L%, f# SPSS19.0 kAT K G Ab 2, R
RO 20 BT SNP 3 R B 5 6 6 v YAk 22 57
PIAE TR, FBRZE R P<0.05 R BEMAE, Y n=
40 HFr A T=50f, @R FRLE; 2 n=40
BA 1<T<5 0, H Yates SR IE K 5 K 5
2 T<1 8% n<40 i, i Fisher #fi PIME %6 B 42115
WEZ 7 IR 7 {E (Pearson 7*) KT 2.706/3.841/
6.635/10.828, A 90%/95%/99%/99.9% it 1] HE 14: I #H
THMK, P<0.05 Fon EA L,

2 ZERESWH

2.1 HEMIMEER
ZYIE G, Thers 265 5 YIE A 50 B
RS S I BER 53 . YIEssk)g, nlfEmgshm

AREHAT X Z P BB RN TR 0.5 h s,

HE RS EIRES, AN S YR 7 35 e TR R VK
PG 0.5 h J5, BEHH THE & A T Aapkl/oK fif
FEIR R TR . AR SCI v IO A R I
A . SRR BRI R DU . R ESET .
2.2 SNP {i &= ik

BRILR 2] DNA B9 H 3K S5 SR an & 1 fi7R, DNA

ZAFIAE, KRZBUDNA TR E S, (D ERE S
AHEFEIMS, Kl OD2go/ODago HI7E 1.60~1.80 Z
], DNA fF& 508 BoR . Mk 4 X5 [Pt fli bk
B8 2 DI RER 10 BASIA S YIS HER 10 2
HEAT PCR ™14, B3 | W) 7EAH R £ PEREAR A5
10 /> PCR 724, #4F 5 4> PCR =¥t iR A1
¥, AGDU I P 5 SR v S ) SNP 22 25457 A Al
g P B TE S A AT o 451 SNP A3 a5 0 0 0 oAy .
W, BRI, 28T SNP {57 5 i) i U Sy AL,
BARMEAE . M as R R, FEARMRAFE
PESFHE R 3L S AT Y SNP 4 5 B 2851
HTE (K 1), 78 pep FEFH LB 2 4~ SNP £23&
P r: pep-A 7S FAMNE T 7, (RIS 2 Fpdk
A, TT A1 TC(E 1a), g2z, FlF LA,
pep-B {7 s A REA. T4 7 7, Kl 2] 3 AL A,
CC. CT Ml TT(K 1b), gt 82 fR, R lR X5
A, 7E GH LR & B 3 4 SNP 4547 14 gh-A
ML T NS T 4, KE] 3 FRIEFEE, AA, AC
1 CC(# 1c); gh-B i fifii FINET 4, faill2] 3
FhILIH AL, AA AT A1 TT(IE 1d); gh-C {7 /507 F4h
W5, KIE 3 FEERE AL CC. CT # TT(E 1e),
i R AR, MIa) SCTEAR o AR 52 50 1 Ao ) 65
&, £ npy FT Ipl ZEP AN B SNP 228540 45
2.3 SNP L EBEEENH

54~ SNP v g 7E 2 ASAS RGP g R 4
TS ZRE SR T L3R 2, A AR A
(N)TE 1.1959~1.7001, WL 424 BE (H,o) R 22 2
B MH) 95 A T 0.1800~0.3585 F1 0.1655~
0.4160, “FHZEBE B ZHPIC)H 0.2477, 2
B IE T B 2 A M 5 (0.25<PIC<0.5 B Ry h

JEZ NN ), 3 A0 3 i 25 0 il — R A% T
#F(HWE)(P<0.05).

2.4 SNP i m5YIEMHIRAEERS

R 5L PR3 o0 M 245 S vl 1, e R 5 916
WER S Y #BER s SNP {35 pep-A T/C. pep-B
C/T. gh-A A/C. gh-B A/T il gh-C C/T Hyffi 4%
L A5 A AT T Fl CofY SNP {37 5 pep-A
FE 7 B R S W BE AR BA 2 Fhk R R
TT A1 CT, HABFTA L7 SR 3 FhAS [F] A4 3L R 7Y
(F 3)o 2 3 FIH T 44 SNP i 55 YA [R] S A B
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TTTCAG|T TT-\CT G GCTATI|ICIGTTGATC

Y il

TTTCAG G TTACT G G6GCTAT|C|IG T TG AC

o P

6 6 CTAT|T|G TTGATC

|

a b
C GCACA|A|IACATOCA CATC CATIA]T C G TAC CCC TG A|ICIAG C T CC
‘A
wana VAW Anan/\n
C GCACA|CIACA T CA CAT CAT|IHT C 4QTATC CCC TG AJICJIAGC TCOC
J /V\/\A[\/\ .
C GCACA|CIACA T CA CA T CATIT|T €C GTAC CCC TG AJTIAGC TCC
C/c § AMA[\ §
c d e

Bl 1 5 pep Al gh K DK SNP A3 1A [ 5 PR 2 fg ) 7 0 ]
a. pep-A, b. pep-B, c. gh-A, d. gh-B, e. gh-C.
Fig. 1 The sequencing peak chart of different genotypes of SNP loci in pep and gh genes of Sniperca chuatsi
a. pep-A, b. pep-B, c. gh-A, d. gh-B, e. gh-C.

#2 i pep 1 gh HE SNP L S8R ESHILESH

Tab. 2 Diversity parameters of SNP loci in pep and gh genes of Siniperca chuatsi

(A VEIZN L3 BN I 2 45 7 W a ZHEEERE P ECAERAE )
locus feeder/non-feeder no. N. H, H. PIC P-value (HWE)
F=50 1.1959 0.1800 0.1655 0.1504 0.431
pep-A T/C
NF=53 1.4169 0.3585 0.2970 0.2509 2.377
F=50 1.7001 0.3400 0.4160 0.3270 1.717
pep-B C/T
NF=53 1.5392 0.3396 0.3536 0.2889 0.086
F=50 1.3172 0.2400 0.2432 0.2118 0.009*
gh-A A/C
NF=53 1.4902 0.3019 0.3321 0.2748 0.456
F=50 1.3172 0.2400 0.2432 0.2118 0.009*
gh-B A/T
NF=53 1.4902 0.3019 0.3321 0.2748 0.456
F=50 1.3172 0.2400 0.2432 0.2118 0.009*
gh-C C/T
NF=53 1.4902 0.3019 0.3321 0.2748 0.456
SF- 14 mean 1.4274 0.2844 0.2958 0.2477

T R 30 IR PR IR AR - i (HWE)(P<0.05).
Note: * indicates significantly deviate from the Hardy-Weinberg equilibrium (HWE) (P<0.05).

55 AR AS [R) 6 9 PotR B AR i L DR R X 2 BRI TT(4.141)F1 CT (4.141) S8 91 PEAR
AN 7] 35 PR R0 55 0 AS ) 9 IR B O R 3 (DU A% 22 18] S 3 A 5 (P<0.05) o HEIN X 2 Fol 5 PR 760 A I 2%
KRR, 45H WoR SNP i 5 pep-AT/C Hh SEI SR Pk .
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TEA SR TR D, PRI AT SNP
AL A ] () B PR B, o B — b R PR B 5 A []
PIEPRIRH TS, G5 TR A 3 R A 5 Y
B PEIRAEAE BB A K (P<0.05), 4354 Genotypel
Genotype2 Fl1 Genotype3, K /Kb I {H 735 HM

4212, 7.044 F 3.949, ¥ HE KK, Geno-
type2 (TT, CC/CT/TT, AA, AA, TT) [}z /Kb
e, AR RS GR 4), WHBEE2E
YL R B E R rh Z MG S s o HEINNGX 3 el ek P Y
CETE S A0 NG/ F=xy

&3 8 pep #1 gh £ E SNP I s (I EEBMERESYI|IHIKAKIK S 47

Tab. 3 Association analysis between genotype frequency of SNP and feeding preference traits in Siniperca chuatsi

7 A, SLpH J IR U 55 R (A KK) genotypic frequency (no.) A s A
locus genotype B F (50) AR5 I NF (53) Pearson 4
e ATIC T 0.820 (41) 0.642 (34) 4.141%
TC 0.180 (9) 0.358 (19) 4.141%
cc 0.540 (27) 0.604 (32) 0.428
pep-B C/T CT 0.340 (17) 0.340 (18) 0.000
T 0.120 (6) 0.057 (3) 1.297
AA 0.740 (37) 0.642 (34) 1.165
gh-A A/C AC 0.240 (12) 0.302 (16) 0.498
cc 0.020 (1) 0.057 (3) 0.924
AA 0.740 (37) 0.642 (34) 1.165
gh-B A/T AT 0.240 (12) 0.302 (16) 0.498
T 0.020 (1) 0.057 (3) 0.924
cc 0.020 (1) 0.057 (3) 0.924
gh-Cc C/T cT 0.240 (12) 0.302 (16) 0.498
T 0.740 (37) 0.642 (34) 1.165

W * Fm i E A (P<0.05).
Note: * denotes significant correlation (P<0.05).

F4 HESNPUSAREMERME FRUMNEFRBNER FAREERE SR XKD
Tab. 4 Genotype frequency of different SNP diplotypes and polytypes and association
analysis between SNP and feeding preference traits in Siniperca chuatsi

pep-A T/C pep-B C/T gh-A A/C

gh-B A/T

gh-C C/T HE DA TR 2 (A E0

- : F IR ith
[OF= FE PN 7Y F R 7 FL R Y FE R Ay FE R Ay genotypic frequency (no.) o
locus pep-A T/C pep-BC/T  gh-AA/C  gh-BA/T  gh-CC/T P Rl A

= Pearson 7
genotype genotype genotype genotype genotype F (50) NF (53)
Genotypel CT CC/CT/TT AA AA T 0.120(6)  0283(15)  4.212%
Genotype2 T CC/CT/TT AA AA T 0.620(31)  0358(19)  7.044*
Genotype3 T cc AA AA T 0340 (17)  0.170 (9) 3.949%

H* Fm i EAHIE(P<0.05).

Note: * denotes significant correlation (P<0.05).

3 it
3.1 SRR X SNP i =

AW FTAESE pep Al gh FEPI PR3 5 24
SNP 1 i, i 280 HARR R LR, #iF)E
TR A, R CRAE R S 8UE R = s

F R AR, DA R B B L s RS SR
SRR, RS MR g R A ARk, T e
hAEPY, WL AN R B, HIEAS Y&
5% 3 S FEIN 2 4768 .41 4 SNP 375, 5 Wt
SNP (v 5854, HATH & I E vk SCBE Hr an(
EAWFFEIRIE, 7E8% npy LK FRREINE] 3 23S
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SNP {37 5,290, 745 pplcaa Fl pplch Jt B e
#) 2 L2 SNP i 521, 7E5 pep HE A H A6 3]
2475 SNP A5, A SC—3; e 1pl 2L A
RGN E] 3 >4 SNP A7 45172, 7E6f gh FLA
R E] 5 L2 SNP iz, Hh 3 A2k
P S ARSC—B ARBFSE 5 A SNP i S Ak F
4 2 XK CFH PIC=0.2477), RERZL 4 B4
K, BEEFAKEE R, BBEILERE . HWE
K5 2R B S A~ SNP v i 7% & REAA v 32 B /i
PEETT
3.2 SNP i =mSYlaMR XD

% 9 JF R A B il R et A
TARRH, HORNFSRAA . BRI HR2E R R,
Al & I 25 H AL ) SNP 7 A5, ik 5 9
AR B A Y SNP v 8, R T4 Tl Bh ik
A, LU I i 5 E o WEoE & IR
npy £ SINE X HAETE 1 AP PRk SNP
(s, FERRN AC 5 I Ptk w25 AR 50,
FE8R% pplcaa Al pplch LR A48 1 Mk
SNP {i7 i, MIELHR ALK AA/AG Fil CC/CG A5
Y PR 3 AR {HX) pplcaa H SNP {3 5,
HEAT SRR HT i), R AG L BITE S YL 5
AN S, T R I A A — 2 i e R
i W . FEER pep JE D G N B S AT
— B L3 SNP v s, (HAE ARG R 1 5 Y
MR IC R ML, WAEH Dipl (CTCC)FI Dips
(TTTT)A S Y&k 8 &P, X 54058 b
RN K —2, P AR R PRk B AR 1Y) 35t Sl
ANTRY, B O A R B 2 vl 2 B R A A
A, BRI R e £
ANBEE SER AR o gh ATAE SRR a4 KB, 78 gh
B EIF &L 5 KARXAY SNP {7 g1 % 34,
AR DL 5 9 R S HR A3 B 5T

ARHFFEKE pep A1 gh LR L SNP i85
B 9IS PR T OCHE 73T, SNP {37 1% pep-A T/C
2 FpEE A TT Ml CT B BRI R T EI R 4.141,
RN 95% Y Al B IE IA 122 38 K 10 5 % 91 7k
AR EAE G, TEAB S Bk R & B, gh
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Abstract: Mandarin fish is one of the most commercially important freshwater fish in Chinese aquaculture. Once
the fry of mandarin fish start feeding, in the wild they exclusively eat live prey fish; therefore in cultivation they
refuse dead prey fish or artificial diets, contributing to the challenges of breeding this fish. Currently, the source of
live feed for the intensively cultured mandarin fish is also cultivated. The challenges in cultivating live feed for
mandarin fish include extremely high cultivation costs, difficulties in maintaining stock supply all year round, and
disease prevention, which is very difficult in the cultivation process. Therefore introducing artificial diets in do-
mesticated mandarin fish could resolve these challenges. Based on the existing research, this study analyzed the
transcriptome data of mandarin fish, and the differences in expression of pepsinogen (pep) gene and growth hor-
mone (gh) gene were detected. Genes pep and gh are considered as candidate genes for food habit traits in domes-
ticated mandarin fish. In this study, single nucleotide polymorphisms (SNPs) on candidate genes were sequenced
and typed in a feeder group fed dead prey fish diets and a non-feeder control group, and evaluated for associations
with food habit domestication traits in 103 mandarin fish. The feeder means the fish accepts dead prey fish, and
the non-feeder means the fish refuses to eat dead prey fish. In total, five SNPs were identified in pep and gh genes.
The effective allele numbers ranged from 1.1959 to 1.7001, with a mean of 1.4274 alleles per locus. The observed
(Ho) and expected heterozygosities (H.) values ranged from 0.1800 to 0.3585, and from 0.1655 to 0.4160, respec-
tively. The value of polymorphism information content (PIC) was 0.2477, which is a classification of the median
polymorphism level in the mandarin fish population. These results showed that the two genotypes TT and CT in
the pep-A T/C of the SNP locus were significantly correlated with the high level of the food habit domestication
traits in mandarin fish (P<0.05). The three genotypes of genotype 1 (CT, CC/CT/TT, AA, AA, TT), genotype 2
(TT, CC/CT/TT, AA, AA, TT) and genotype 3 (TT, CC, AA, AA, TT) were also significantly associated with high
levels of food habit domestication traits (P<0.05). These genotypes affect the food habit domestication traits in
mandarin fish, and genotype 2 had the highest correlation, which can be selected as the optimal genotype among
individuals. In conclusion, our results demonstrated that these effective SNP molecular markers in pep and gh
genes could influence food habit traits in domestication of mandarin fish and could be used for accelerating the
molecular marker-assisted selective breeding in mandarin fish. Based on the study of the SNPs association analy-
sis of candidate genes with food habit domestication traits in mandarin fish, our findings could provide theoretical
foundation and methodology for selectively breeding mandarin fish with increased tolerance to dead prey fish or
artificial diets.

Key words: Siniperca chuatsi; food habit domestication traits; single nucleotide polymorphism (SNP); correlation
analysis
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