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L[] L[]
(Siniperca)
%
1,2,3 1 1 3 1,3
(1. 410003; 2.
201306; 3. 410128)
(Siniperca chuatsi) (Siniperca kneri) (Siniperca schezeri) 3
) , PCR
(GH)
25
,3 , 18
14 , DNA
1 3' -6 3 5" +16
GH

B, AKBFERE, KEZIE, 26
Q953

(GH)
, (Cogan et al, 1993;

Kamijo et al, 1999; Olga et al, 2003) s
(Rocha, 1992;

Cheng et al, 2000; ,2001)
( ,2006)
(Richard
et al, 1982; Zhu et al, 1985) S
(Brinster et al,
1988);
* , 30640015 ;

E-mail 1f6475@sina.com

:2008-04-15, :2008-06-18

>

Olga et al, 2003)

(Siniperca chuatsi)

(Siniperca schezeri)

, 1996)

>

,2003)
Zhang (2005)
cDNA,

, 061J20056

R s , E-mail 1sq4250440@yahoo.com.cn

(Cogan et al, 1997;

(Siniperca kneri)

(
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(GH) (GenBank EF205280 EF205281 2 3 3
EF441623), , 4 5 7 ,

s A B C D E F G (D
GH , 1.2.3 PCR PCR : PCR Buffer
s , GH 2.5ul, Mg*" (25mmol/L) 1.5pul, (10umol/L)  1pl,
PCR , dNTP Mixture(  2.5mmol/L)1pl, DNA(100ng/pl)
Lul, Tag (5U/ul) 0.2, ddH,0 25ul
94 Smin, 94 Imin,
1 45s, 72 1min, 30 R 10min
1.1 1.2.4 ,
45 42 PCR 3%
, ACD ,
, 20 Mse ,
Ex Taq dNTP
8% , 150 5—
6h,
1.2 s
1.2.1 DNA DNA
Sul, 500ul ,52
2—3h, - - (2524 1) 1.2.5 Clustalx1.83
- (4-1) 3 ; » 70% POPGENE!.32
) TE (Nei, 1972, 1978); Arlequin3.11
1.2.2 Primer5.0 , (Fy0)
GH cDNA (AMOVA) (Excoffier et al, 1992, 1995);
GH DNA Nei(1978) )
, 1 2 PHYLIP3.66 Neighbor , UPGMA
x1 SIMFIIRYEXE
Tab.1 Sequences and location of the primers
F1 5'ACCAGACCTGAATCCAAACC 3’ 60 1 A
R1 5'"ACGCTGGCTGTCTGTGATT 3’
F2 5S'CAGCGTCTGTTCTCCATAGC 3’ 60 2 B
R2 5S'GGTGGGATTTGTTGGGTCT 3’
F3 5S'TGGAGCAGAACCAGAATCATTG 3' 61 2 C
R3 S'TGTTGGGTTCTGTACAAGGGTT 3’
F4 5'GAGTCAAAAGTGTCCCCTATTC 3' 60 3 D
R4 S'TCTGGTGAAAACTGATGCAA 3’
F5 5'CATCGACAAGCACGAGACACA 3’ 60 3 E
RS S'CAGTTCCGAGAGTTTGGGTGA 3’
Fé6 5S'GGAGTTTCCCAGTCGTTC 3’ 58 4 F
R6 5'GGCCAGCAGTTCGTATGT 3’
F7 5'GGCTCCTTATGGGAACTAT 3’ 58 5 G
R7 S'CATCACTTCCTGTTCATAGC 3’
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(Felsenstein, 2006") 2.1.2 PCR
, 2 ,
2 (B1—B3) ,
2.1 B2 Bl B3
2.1.1 1 PCR Bl , B3
, 1 , Bl B2 B3
(A1—A3), , 554bp 760bp  608bp
557bp(Al) 596bp(A2) 592bp(A3) ““ACAAAAACACA””
Al A2 A3 A2 A2 Bl 14 , B2
A3 467—503 23 , B3 16 ,
37bp , A3
303—306 4bp 2.1.3
PCR ,

1 2 3 4 5 6 7 8% 9 10 11 12 M 13 14 15 16 17 18 19 20 21 22 23

iR —

1 1 PCR
Fig.1 The agarose electrophoresis map of PCR products of intron
1—8 ;9—16 ; 17—23 ;M 100bp ladder

®2 F1ASTFKREXRBIERE
Tab.2 The haplotypes of intron

Al A2 A3
303—306 TAGT TAGT
467—503 CTCTATCACCTGTCTTTCACCTGACTCTT CTCTATCACCTGTCTTTCACCTGAC
AACTGTCT TCTTAACTGTCT
557bp 596bp 592bp
1 GH DNA  (GenBank EF205280) 1

1 2 3 4 5 6 7 8 9 10 M 11 12 13 14 15 16 17 18 19 20 21 22

2 PCR
Fig.2 The electrophoresis map of PCR products of partial intron
1—8 ;9—15 ; 16—22 ;M 100bp ladder

1) Felsenstein J, 2006. PHYLIP (Phylogeny Inference Package). Version 3.66. University of Washington. Seattle
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, 3 ,
, 2.1.5
2.1.4 4 8
(4, )
. (D1); 1000bp,
(D2 D3), D2
, D2 Mse
328—352 D2 ““CACAAAAT ,
ACTACAAAATACTACAC?; D3 ““CACAAAA 6 6 4
TACTACAC”? DI , EIEI;
““AATACTACAC?” 10 R E2E2 EI1E2( 6 6 4 )
., E3E3( 6 1 , 5 ,
1 2 4 5 7 ) ) 9 11 M 12 14 B 15 77 20

Fig.3 The electrophoresis map of PCR products of microsatellite in intron
100bp ladder

1—7

:8—14

8 9 10 11

3 15—20

12

13

;M

14

15

16

17 18

19

20

22

PCR

Fig.4 The electrophoresis map of PCR products of partial intron
;9—15 ; 16—22

1—8

16

; M: 100bp ladder

17 18

Fig.5 The electrophoresis map of PCR products of intron

1—9

5 10—15 ; 16—20

;M 200bp ladder
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E2E2
5 8 s 3
R 2.1.6
E3E3 >
1234567 891011M12131415161718192021 2.2
‘5‘88 o 2.2.1 4 7
300] TWEN NN rE saRrRanand 25 . 4
200 jf bt bt bt bt 0 b b s e s e e e s s P , 3 ,
L s s e e 8 e e W
18 >
10010 bt 6 2 o0 oo e b s 28% A B D E :
bp Al Bl D1 EIl,
1 R S S T 083 A2
B2 D2 E2, 0.85 ;
6 PCR-RFLP Al B3 DI EI,
Fig.6 The PCR-RFLP electrophoresis map of intron
1—7 : ;8—14 ; 15121 ; I\f 100bp ladder 0.93 ¢ ’ ¢,
0.7; C4 C5 Co
PCR , , 0.25 ;
(E1 E2 E3) C8 Cl11 . 0.4 F
> G R
3bp 128bp F1 Gl s F G R
8 Mse
R3 F=ZHEFEUIMEWMse ,T/TAA, D)
Tab.3 The enzyme cut sites of intron ~ (Mse , T/TAA, locus D)
D1 8 323/352/459/549/711/999/1053/1094 1299 322/29/107/90/163/288/54/40/206
D2 8 305/334/441/531/697/857/911/951 1156 304/29/107/90/166/160/54/40/206
D3 8 338/367/474/564/734/1022/1076/1116 1316 337/29/107/90/170/288/54/40/201
x4 KEHRBRER
Tab.4 The frequency of the length type
Al 1.0000 1.0000 0.6818 C8 0.4000 0.1364
A2 0.9286 0.2955 Cc9 0.1000 0.0341
A3 0.0714 0.0227 C10 0.0333 0.0114
Bl 0.8333 0.0667 0.3068 Cl11 0.4667 0.1591
B2 1.0000 0.3182 D1 1.0000 1.0000 0.6818
B3 0.1667 0.9333 0.3750 D2 0.9286 0.2955
Cl 0.7000 0.2386 D3 0.0714 0.0227
C2 0.1667 0.0568 El 1.0000 0.0714 1.0000 0.7045
C3 0.1333 0.0455 E2 0.8571 0.2727
C4 0.3929 0.1250 E3 0.0714 0.2727
C5 0.2857 0.0909 F1 1.0000 1.0000 1.0000 1.0000
Cé6 0.2500 0.0795 Gl 1.0000 1.0000 1.0000 1.0000
C7 0.0714 0.0227
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14 , 5 , 23.53%, 76.47%
H1—3 , H1 s 0.7000;
H4—9 H4 H6 H7 Arlequin
0.21 ; H10—14 R Fy( ) 5
H11 HI14 0.33 Fy 0.8 ,
Fy 0.5823, 7 Fy
2.2.2 6 0.76469(P  0.01)
(AMOVA) : (0.45) (1.91)
x5 BERRERR
Tab.5 The haplotype frequency

H1 A1BICIDIEIFIGI1 0.7000 0.0000 0.0000
H2 A1BIC3DIEIFIGI1 0.1333 0.0000 0.0000
H3 A1B3C2DIEIFIGI1 0.1667 0.0000 0.0000
H4 A2B2C4D2E2F1G1 0.0000 0.3214 0.0000
HS5 A2B2C5D2EI1FIGI1 0.0000 0.0714 0.0000
Ho6 A2B2C5D2E2F1G1 0.0000 0.2144 0.0000
H7 A2B2C6D2E2F1G1 0.0000 0.2500 0.0000
H8 A2B2C7 D2E2F1G1 0.0000 0.0714 0.0000
H9 A3B2C4D3E3F1G1 0.0000 0.0714 0.0000
H10 A1BIC8DIEIFIGI1 0.0000 0.0000 0.0667
H11 A1B3C8DIEIFIGI1 0.0000 0.0000 0.3333
H12 A1B3CI9DIEIF1IGI1 0.0000 0.0000 0.1000
H13 A1B3C10DIE1F1Gl1 0.0000 0.0000 0.0333
H14 A1B3CI11DIEIFIGI1 0.0000 0.0000 0.4667

&6 MERMADTFEFAMOVA) ST
Tab.6 The analysis of molecular variance (AMOVA) within and

*8 =MEF&ERMEEE(Nei, 1972)
Tab.8 Genetic distance among three Siniperca fish species

among species (Nei, 1972)
(%)
2 258.48 1.46 76.47 — 0.3443 0.8323
261 117.61 0.45 23.53 1.0661 — 0.3441
263 376.09 1.91 100.00 0.1836 1.0667 —

R7 =WiF&E GHERE F, EE

Tab.7 F, values among GH genes of three Siniperca fish species

— 0.0000 + 0.000 0.0000 + 0.000

0.8003 — 0.0000 + 0.000
0.5823 0.8010 —
P
2.2.3
Nei(1972) Nei(1978) :
( 8 9)

Nei(1978) ,

s

RO =R R R EEE (Nei, 1978)
Tab.9 Genetic distance among three Siniperca fish species (Nei,

1978)
— 0.3447 0.8328
1.0652 — 0.3445
0.1829 1.0657 —
PHYLIP UPGMA (7 7
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RVEE GH GH
10—100 , GH
44.13 ’ 3 5 6
o1z R T G, ;
mRNA (Cogan et al, 1993); 3
5' 28 G A, mRNA ,
327 D% (Cogan et al, 1997)
6 10bp
7 UPGMA 1 ! (A )2
Fig.7 The UPGMA phylogenetic tree of three Siniperca fish
species B C ), 3 (D
E ) , 1 3' -6
3 37bp 3 5' +16
3.1 GH 15—25bp ,
s (Sparus aurata) ,
(Paralichthys olivaceus) (Lates calcarifer) ,
GH 33 GH
GH 1 12
(Almuly et al, 2000) 1 , A B D E ,
19 , 19 ,
12 (Kang et al, 2002) ; B C
GH 5' ,

(Yowe et al, 1995) Wang (2006) GH

GH

E)

al, 2000; Cogan et al, 1997; Olga et al, 2003),

) QTL )
(MAS)
GH ,
GH
, 11
32 GH
, GH

Brinster  (1988)

E E

1) , 2006.

(Cheng et

A B C D E

, (
2006") , ,
GH
3.4 GH
GH
(2006a, b) b
GH
, Luis (2003)
GH 19

. http://www.zjfish.org/article detail.jspid=359
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THE GH GENE DIVERSITY AMONG THREE SINIPERCA FISH SPECIES

LIU Feng “**, LU Shuang-Qing', LIU Zhen', XIE Xin-Min’, TANG Jian-Zhou', KUANG Gang-Qiao'*

(1. Department of Biotechnology and Environment Science, Changsha University, Changsha, 410003; 2. Key Laboratory of Aquatic
Genetic Resources and Aquacultural Ecology Certificated by the Ministry of Agriculture, Shanghai Ocean University, Shanghai, 201306;
3. College of Animal Science and Technology, Hunan Agricultural University, Changsha, 410128)

Abstract Siniperca chuatsi, S. kneri, S. schezeri are three major commercial fish species in genus Siniperca; they have
close relationships and similar life habits, but significantly different growth. To understand the reason, the diversity of GH
genes of three members is studied using PCR amplification, electrophoresis, and sequencing. Sequence diversities were
observed in Intron 1, forepart of Intron 2, and microsatellite sites in Intron 2 and Intron 3. Twenty-five length types have
been observed in all regions, among them 4 types are shared by S. chuatsi and S. kneri, and 3 types shared by three fishes;
others were species-specific. All the length types in different regions formed 14 haplotypes, being species-specific. The
sequence diversities are mainly due to repeat sequences and inserts or deletions of DNA fragments. There were two diver-
sity loci close to the 3'-acceptor splice site of Intron 1 and the 5'-donor splice site of Intron 3 respectively. Phylogenetic
tree was constructed based on diversity detections. S. chuatsi and S. kneri cluster into one clade before join S. schezeri. All
these findings have laid a foundation for further study on the relationship between gene diversity and trait difference, as
well as for further utilization of the diversity of GH gene in molecular breeding and germplasm conservation of the
Siniperca fishes.

Key words Mandarinfish, GH gene, Length polymorphism, Haplotype
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