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GCTGAAGATGGAATAG-3' 1 070 bp
124 PCR DNA , PEPO1F
PEPO2R PCR , PCR
PCR 50 uL, 10xbuffer 5
uL, dNTP 4 uL, Tag  0.25 uL, PEPOIF PEPO2R
1 pL, 2 uL, (ddH,0)
50 uL. PEPOIF  PEPO2R
94°C 3 min; 94°C 1 min, 55°C
60s, 72°C 1 min, 30 ;
72°C 5 min 30
1.25 SNP PCR
1% )
Chromaslite200
DNAstar ,
1.2.6 CRS-PCR
SNP ,
PCR(CRS- PCR)
SNP 1
1 , 2
; 1
) PCR-
RFLP
() PCR 1.5%
PCR 10 uL, Buffer 2 pL, 1 pL, ddH,O 7
ulL 10%
(Vare Vais=29 1), 140 V 3 h ,
1.2.7
) SNP
(2)

(PIC) [13]

: PIC>0.5
. 0.25<PIC<0.5 . PIC<0.25

Botstein

PIC =1—[Zn:p?}£§ Zn“prpf}
i=1 i=1 j=i+l

A i, J s P D

(Ne) ;

1
> p}
i=1

S Ppi s n
(heterozygosity, H)

N,

€

H=1-Y p?
i=1

- Pi sn

(Shannon’s information index, S)

n

S=Zpi In p;

i=1

“Di s h
(3)
CRS-PCR SPSS
OR 95%
2
2.1 PEP SNPs
PCR ,

DNAstar

PEP 7 2

s 1 ( A)

T—)C 5 2 )



5 SNP 995
ATAT ALA2( 1), A2A2 P2F, Hhal  EcoRV
7 52 ( B) T—-C 2
, 3 , BIBI1 29
B1B2 B2B2( 2) A Hhal , T
; 7 Hhal , 1 129 bp ,C
A B ; Hhal , 108bp 2lbp 2 ,
> 21 bp CC
108 bp , CT 129 bp 108 bp 2
| | ,TT 1 129bp  ( 3)
AACACTG AACACTG B EcoRV » T
EcoRV 5 1 122 bp , C
EcoRV , 103bp 19bp2 ,
19 bp CC
103 bp ,CT 122 bp 103 bp 2
, TT 1 122 bp ( 4
2.3
1 PEP 7A 2 SNPs
C , 3.4 A TT T
Fig. 1 Sequency map of different genotypes of locus A in the > B cC C
exon 7 of PEP gene (reverse) s 2
Arrow denotes the site of base mutation.
PEP SNPs
! Hardy-Weinberg (P>0.05)
AACAATA AACGATA AACAATA
. o (P> 0.05, 5)
| ‘q| i . i a1 |f \ i
ﬂ | .|'r | { \ n /v\ II' l /\ | |'| \[ 2 SNPs 3 (
o ] L\ v | ':. 'III. | SRR o
DA DI LU % .6 ,

B1B2 BIBI B2B2 Dipl1(OR=10.21, CI=5.509~18.925, P<0.05)
By PEP 7B Dip5(OR=7.40, CI=3.408~16.054, P<0.05)
( ) (P<O .05,
. 7) Dipl Dip5
Fig.2 Sequency map of different genotypes of locus B in the
exon 7 of PEP gene (reverse) ’
Arrow denotes the site of base mutation.
2 )
, PIF
&2 PCRYMEAHTHIINMFY. FHMRKEURRKEE
Tab.2 Primer sequences, PCR product sizes and annealing temperature(Tm)
(539 /bp /'C
primer sequence(5'-3") product size T
P1 F: CGGATACAGCATCACAGGTT 129 55

R: ACCTGACCATTGACAGTAGC
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F: CAGCGGTGGTTGCCAGGATA

P2 R: TGGCGCTTACGTCTCCGTTC 122 33
M 1 2 3 4 5 6 bp bp
129
122
108 103
3 PEP TA CRS-PCR Hhal 4 PEP 7B CRS-PCR
EcoRV
M: DNA ;1 4 5 CT ;2 3 6 M: DNA ;1 4 CC ;3 CT ;2
TT 5 TT

Fig.3 CRS-PCR product bands of SNP A locus in the exon 7
of Siniperca chuatsi PEP gene digested with Hhal
M: DNA marker; 1,4,5 show genotype CT;
2,3,6 show genotype TT.

Fig. 4 CRS-PCR product bands of SNP B locus in the exon 7
of Siniperca chuatsi PEP gene digested with EcoRV
M: DNA marker; 1,4 show genotype CC; 3 shows genotype CT;
2,5 show genotype TT.

*3 WHPEPEEMNEF 7T LANSESSREBIMLIESZREY LKA PR ECEFEMERE R
Tab.3 Genotype and allele frequencies of SNP A locus in the exon 7 of Siniperca chuatsi PEP gene in accepting feed popula-
tion and refusing feed population

( ) genotype H-W
frequency( individual number) ~ gene frequency  Hardy-Weinberg
group number - H
CC CT TT C T eguiliberum PIC N, S
accepting 120 0(0) 0.22(26) 0.78(94) 0.11  0.89  X=1.697 (P=0.192)  0.1745 12395  0.1932  0.3430
feed
. 120 0(0) 0.30(35) 0.7085) 0.15 0.85 X’=3.386(P=0.065) 0.2653 13318  0.2491  0.4154
refusing feed

*4 WHPEPEFENEF7 LBUAERESZREYUMERZMWEIYNMLBEAR b oy F A0 E F AN E F B R E
Tab.4 Genotype and allele frequencies of SNP B locus in the exon 7 of Siniperca chuatsi PEP gene in accepting feed popula-
tion and refusing feed population

( ) genotype gene H-W
frequency (individual number) frequency Hardy-Weinberg
group number .- H
CcC CT TT C T eguiliberum PIC N, S
accepting 120 0.67(80) 0.27(33) 0.06(7) 0.80 020 X°=2.082 (P=0.149) 0.2181 1.4598 03150  0.4946
feed

120 0.56(67) 0.34(41) 0.10(12) 073 027 X=2.333(P=0.126) 03169  1.6528  0.3950  0.5841

refusing feed

*5 A BURPEPEFERAERZRRIUMELZREYMLHEAPISH
Tab.5 Distribution of PEP genotype among accepting feed population and refusing feed population on SNP locus of A and B

P (95% )
genotype accepting feed group refusing feed group OR(95%CI)
A TT 94 85
0.182 1.48(0.828-2.657)
locus A cT 26 35
B 0.168 1.48(0.846-2.601)
locus B ¢ 80 67 0.149 2.04(0.763-5.492)

TT 33 41
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CT 7 12

*6 HEPEPEEARMNEEERZRRIUMNELZREYMLHADHS

Tab.6 Distribution of PEP gene diplotypes among accepting feed population and refusing feed population of Siniperca chuatsi

SNP SNPs site frequency
diplotype A B
locus A locus B accepting feed group refusing feed group
Dipl CT CcC 0.15254 0.17094
Dip2 CT CT 0.05084 0.10256
Dip3 TT cC 0.52542 0.40171
Dip4 TT CT 0.22882 0.24786
Dip5 TT TT 0.04237 0.07692

* 7 PEP W{EBIFEHE YL EEES 4

Tab.7 Association analysis between PEP gene diplotypes and feed habit domestication of Siniperca chuatsi

95% )
diplotype accepting feed group refusing feed group OR(95%CI)
Dipl 80 20
P 10.21(5.509—18.925)
Non—Dipl 38 97
Dip2 6 12
P 0.47(0.170—1.294)
Non—Dip2 112 105
Dip3 62 47
® . 1.65(0.983—2.765)
Non—Dip3 56 70
Dip4 27 29
P 0.90(0.494—1.641)
Non—Dip4 91 88
Dip5 45 9
P 7.40(3.408—16.054)
Non—Dipl 73 108
[17]
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Association of polymorphism detection of SNPs in exon 7 of pepsino-
gen (PEP) and feeding behavior domestication in Siniperca chuatsi

FANG Rong', LIANG Xufang', YANG Yuhui', DU Jihua', CAO Liang', YE Wei®, FU Yun®

1. College of Life Science and Technology, Jinan University, Guangzhou 510632, China;
2. Guangdong National Tilapia Farm, Guangzhou 511453, China

Abstract: Sinperca chuatsi refuse to eat dead prey or man-made feed. However, experiments with long-term cul-
tivation suggest that S. chuatsi can be domesticated to feed on inert baits. Selective breeding of S. chuatsi using
molecular markers and mass cultivation with artificial feed reduces the problems associated with cost, contamina-
tion, and disease. Pepsinogen is an acid gaster-digestion hydrolase which digests proteins under acidic conditions.
Acidic proleases are sometimes used as additives in animal feed as they promote digestion and absorption of nu-
trients in fish. In order to search the distribution of the alleles and genotypes of pepsin gene (PEP) gene between
domesticated and undomesticated populations, we identified SNPs in introns 5, 6, 7, and 8 and exons 6, 7, and 8 of
the PEP in S. chuatsi using DS, PCR-RFLP, and CRS-PCR. Two SNP sites (T1C, C52T) was identified in exon 7
of the PEP gene, both of which were synonymous mutations. There was not significant difference in the occur-
rence of the SNPs between domesticated and undomesticated populations (P>0.05). Five diplotypes were con-
structed based on two SNPs in the experimental population. There was a significant association between diplo-
typel and diplotype5 in the two populations (P<0.05). Our results provide a foundation for marker assisted selec-
tive breeding. The PEP gene offers considerable potential as a candidate marker for the domesticated feeding
phenotype in S. chuatsi.
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