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3 MIFE A A K EEERERNKRN S 5S>
g P s L e R L kA LR, EEN L ERR

(1. KR R TREERE R W KD 410003; 2. L K Skl 58 AR S, L 20090: 3. #iF R LK
SRS, WiEE K 410128)

WE: AR (Siniperca chuatsi) \ KIS (S. kneri) BEHE (S. scherzeri) "EKMERERGEFER BINBR, LL 3 F 8
TR MR A PCR-SSCP 43T B J7 %, %) 3 FRERE AR BERA AR KRB SRR — £ K¥E (GH) £FH
ERHAT TR, FRRH FERERERS MBXEE 24 FREGNE 4 F 28, BB AT 28R,
FHE2AETI BEBIAETS BREGNE SHEER Hh 3R ELE88 BE4NETESSH
BTS BRERFESHETI BE3 MERXYENE 4 MEEL WHEIMARKTEEEI. NELE5TRD
X (504 2290, R4 598 KIRSHTE GH 2 150 AR M S e =R . R &S, W mINERR (M), 5. KR
DR (L) . & RIS Z AR 4 R 9 Fh GH IR BY, 3 Fhf 17 A JEF BY . GH IR % - L d8 4 (F,) 25 0.859 8,
SURER R . BEERE O BoR, B GH EF B LA & THA NI, 3 8RR A GH SFAALE L8 4

RETR, FERRFELVE S, F SR CVE AR, TRERTTAE—2F A GH BFEERETE D TEMNET

FIRUkPE. [ EKRF=H2,2008, 15(5): 745 754]

KR 8% GH & [A; #1549tk PCR-SSCP
hESES: S917 ZERFRIAAD: A

@ (Siniperca chuatsi)  KHREF (S. kneri) JBLIF
(S. scherzeri) ZRWMF2EH 3 M X HAF @K, &
MR & 5% B 658 R, B A AL A 3E > 1 &
TESFE AR KM ZE BREOR. o, S A
b, KERGLR 2, RS M 3 Mg e —
FRIE e B, HoP IR A Tz TIVBE U e T
B A, IRkt A RS R R . R
B aFERARKNRE AR5 EEANTERTR
Fpn] A e e N L 20 T SR R S . I
HIRFEGI A P AR B, ORC)
FRIA R R A DIFR K

ARBE (GH) B RUE 2w 34 A K PR
FEREN Y. B8 A KBEENZ &N
WHAEKMRE R P M KMEENE
SRAR I T B AR BB R AR KK . T GH
£ 5 2 AR AR O, L ok B 2 i
FLORL, BTz T B A P AR 50 A T AR R A
R BB AT s 7 b 2 GH E AT 5T

Y fs HEF: 2007 11 08; 1£iTHHA: 2008 04 23.

TEHS: 1005 8737-(2008)05 0745 10

Y24 1k R R0 H cDNA #E4T 70 A ik U,
%f DNA 751 o 2 2 S TR I RE R > At
9% H, 76 T 9 5 L AR 65, BEG 3 R R 5 GH
%K 4K DNA J# %1 (GenBank & 5% 5 EF205280.
EF205281. EF441623) J:ah &, LA 3 Fh 4o () B A4
FEAR S MRE, SZ AR AT T 90 X4 3 R A
W, & 7E 2 3 P GH HE R Py KR £ 78
A7 8 T GH 2R 7 71 22 J oh A K R T e = A
() 52w, A AR DN 2 e e AR AR R TR 22 e R B
#, LA A GH 2 RIX —E B Ih e R T 6=
5 T B A5 2E e Ha.

1 #MRETE

1.1 ##

5 KRB 45 2, BESY 42 S, 485 B AR g
B L AT K3, 22 TEASAG I, 3553 AR R B 2, 3
PRIEMARE , A ACD HLBER, 20 ‘CLRA7%& .

Ex Tag B, ANTP i B K & % £ % & wl;

HEETE: BFEBREHEES (30571414) ; MiFg4 BRFIFEES (061J20056) ;s MFEEBETEATHE (08A015).
TEE I/ Xl (1975-), B, H LA, R ENFKP=Zh PP E RS M TR R . E-mail: 1f6475@sina.com
EIEE: G0UK (1963-), B, &4 FIf, 1 . E-mail: 1sg4250440@yahoo.com.cn
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746 OB K RS

B15%

pGEM-T A% R 7 & W & Promega /A &]; it Ji2 [F]
WO I B = T R A A H R e B R A
T. DHSa B #k A A SES =R 7. 519 B 1§
invitrogen 2 &5 B

1.2 Ak

1.2.1 EHEZ DNARE H[H4 DNA 20K A
oR R - Atk Y. B RERREA I 5 L, dn
A 500 ul Z4# W, 52 “C K 2~3 h, LR R —
A7 FIREE (25:24:11) REME FKEE Q4:1)
L3 AR, oK ZBEULNE, 70% LEEVEE, TG
W TE sUERK &R

122 S|¥i%it & PCR ¥ 18 {4 Primer 5.0 %

£, %} GenBank 4 2 h KR 6% GH A ) cDNA
FP91) J A S 56 5 ) e A R A (10 5 L O AR5 A0 A
GH #:[X] DNA 3 #ET HL i, 25 A S A s i 3
Y, By S i AE R R R 2R T B2 N
BFIEEEINETFIBE B A ETES S
BFSEESHETFIERE Y mIERTXIL 44
X (£ 1). PCR Jx M A4k & K: ddH,0 16.8 L,
PCR Buffer 2.5 pl., Mg’ (25 mmol/L) 1.5 uL, 3|4
(10 pmol/L) 4% 1 pL, dNTP Mixture ( #% 2.5 mmol/L)
1 pL, #4% DNA (100 ng/ pL) 1 uL, Tag B (5 U/ uL)
0.2 uL, 4t 25l

F1 AKIBATASIMFIIRETERE

Tab.1 Primer sequences used in the expriment and their amplifying regions

514 ST (5'—3")

Primer Primer sequence

BRI /C

Annealing temperature

PRI
Amplifying region

Fl1 ACCAGACCTGAATCCAAACC

S'MERX B 24 ET

60

R1 ACGCTGGCTGTCTGTGATT From the 5’ -flanking region to exon 1l

F2 GAGTCAAAAGTGTCCCCTATTC 60 BOAGTIBEEIHNETSE

R2 TCTGGTGAAAACTGATGCAA From the 3’ part of intron II to the 5’ part of intron III

F3 GGAGTTTCCCAGTCGTTC 5 BANSTEESHET 5B

R3  GGCCAGCAGTTCGTATGT From exon [V to the 5/ part of exon V

F4  GGCTCCTTATGGGAACTAT . S AET I EE 3 MERX

R4  CATCACTTCCTGTTCATAGC > From the 3’ part of exon V to the 3" -flanking region
123 ZEMRW X PCR ¥ 14 7~ ¥ 24T £ # PCR W DI (Bl L 5 Bk 2 O A &

K% % &5 (SSCP) 73 Mt S dR 4%, J7 ¥ % I SCik
[13-14], W& /BB . & —FF & H 3 ul PCR =4,
BN 10 pL AS Pk 28 ph 7R A, 98 CAZPE 10 min, 4K
W 10 min, bR T 38R AR 1 5 T 0 I T B e, LK O
YL R0 20 B KIS R B R UR S 4k 1
AT AL, W & DR 38 7= 4 93 59 5K P FL e P vk 4k
PEBEAT RIS LAk B35 0 % ) 5 R B EH 1. 28
AR TFEE SH BT S BRA 20 CHIKIEE,
HAXBCRA 4 °C Mk & X R 3 R A
10% FER PR (AL S N, N/ - 7 B XA M
BERARFREE K 29 0 1), 8 V/em 1B K Bk 13~15 he

28 SSCP 43 M7, 0 — 7 ZYBEHLHL 3 /N FF i )
JFo S5AEE RO MR — T 5w R
XEF 2T F2HNETI BEEINET
5' B2 AMXEE RRARE YR AT RN,
1 AMRBEHLERER 4 Doke. HAR KR EEMT .

ULHTIET o B WIHBEEE CaCl, VL& 2 S
WAL IR SR T EEE LB TR, AL Bma e
PRI I% B 7% PCR %552 J5 WP . 7% PCR ¥ 3 )
4 A F] 1.2.2.

J7 53 2 B B3 Invitrogen 2 5% ] ABI 3730
H S A e
1.24 EEDWH
AT P B R

K Fl POPGENE 1.32 %Kit T e 2 &
DRI AT 6., 356 R AR 000 56 L 3 R 22 R 1 48 B0 R st % T B
s i . SR Arlequin 3.11 B PFHEAT F (gt
o ete ) R4y 1772 (AMOVA) 434 "%,
HRYE Nei” s BEIE B AR " AR 3 AR
08 [7) 35 A5 BE 55, 43 B PHILIP 3.66 % {42 UPGMA
REREM .

%t & 7 %) 5 A Clustalw 1.83
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2 BRE5GH

2.1 EXBHNER
211 5 wMEBEXEF 24BF XL
4Fh 2B, oy 8 3 AL 557 bp (AL, A4),
596 bp (A2), 592bp(A3). H A A Al A, KR
B9 % A4 7 BEBR R A2 A3 T, B A2E (1) .
HERMELEG BAHEER (K2).
5 AL, A4 H W, A2, A3 B 7 5 467~503 fir
BHINEANEFHEZR 37bp 2 RTH.
A2, A3 K7 RAE T A3 BITEEE 303~306 firft
1A 4bp BB KB ZE RGN T — A E
T BZ AT 2 5 R T BT 0 i S LR 11

12 r3I 4 5 6 7 8 9 10 1112r13'14.lr15_ I16 17 18 |1-?.2(-)

1 GH AR 5" M FE X 5 2 4 &7 XIH K PCR-SSCP
el

1 6: 85 7 12: RIRHF; 13 20: E6F WKIE 1 6 AIAL 235847 12

9 AAA4 £IERL; 13-18,20 2 A2A2 3581, 19 4 A3A3 2R

Fig.l PCR-SSCP analysis of the region from the 5’ -flanking

region to exon Il of GH gene

1-6: Siniperca chuatsi; 7-12: S.kneri; 13-20: S.scherzeri. Lanes 1-6:

PR ZE 5. ATAT; lanes 7-12: A4Ad; lanes 13-18, 20: A2A2; lane 19: A3A3.
£2 GHERYBUEXEF 2IEFEERE
Tab.2 Polymorphic types in the region from 5" -flanking region to exon Il of GH gene
ZEM TE AL E /bp Nucleotide locus
Polymorphic type 67 70 91 95 104 105 107 117 143 161 170 179 197 269 270
Al A C T G TT T A C A G T C TT
A2 G C T G CcC T T A G A A C AC
A3 A T C A TT T T A A G A C AC
A4 A C T G TT A A C A G T A TT
AR TEAZ B /bp Nucleotide locus B bp
Polymorphic type 278 285-286  303-306 322 340 342 396 432 467-503 540 Total length
Al C - TAGT G A T C C T 557
CTCTATCACCTGT
A2 C AA TAGT T G G C C CTTTCACCTGACT C 596
CTTAACTGTCT
CTCTATCACCTGT
A3 T AA - T G G G T CTTTCACCTGACT C 592
CTTAACTGTCT
A4 C - TAGT G A G C C C 557

VX | AR T 84 K F 5 (GenBank B %5 EF205280) 5 1 47 .

Note: The Ist nucleotide in this region is counterpart of the 1st one of complete sequence (GenBank access No. EF205280).

212 F2RAEFIBREEINSFSE
GRS RIS F 2 SR, 8 3 R R A
468 bp (B1. B2, B3). 493 bp(B4). 483 bp(B5).
Hr#ch Bl B3 &Y, FE N BLA; KERHH A
Bl.B2. B3 %Y, =% B2 &Y, Bk B4. B5 7Y,
F5H B4 (K 2).

SPhE2&RILAG 12 AW ER (F3). B
FELZ AR Bl AOCHR 8+ 2 £ &4 B2 B 2

I E R . BRI 2 Ah 2 A&7 B4, BS S5 H
fih 2 &R L, 255 3 & RS BRI A 1
A~ 25bp BX 15 bp [ 2 &7 51, it B BE 6 5 I fth 2
T J £ A 1% DX I SR O N R R E R Ay
WM HFHRIE, fTREk B FALRFAIMEL. &=
SWEA, NE ST ERMTEINETH, A
HATE i dm s SR 741 22 7
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748 O K R 2 BAL15%

12345678 910111213141516 171819202122

=

M

--“HH'-pdwrllH -"”“HHHFH-
2 GHERNZE2 AL T I BELS 3 AL T S BXIEAN PCR-SSCP £l
1-7: BE#f; 8-16: RERSH; 17-22: 8 . Jki& 1-2. 4-7 4 B4B4 £3541; 3 24 BSBS L3558 8-9, 11-12, 14-15 24 B2B2 £ 358,
10,16 } B2B3 & 75%4; 13 2y BIB2 &75%4; 17 18,20 22 y BIB1 £7:%!; 19 4 BIB3 L34 .
Fig.2 PCR-SSCP analysis of the region from the 3’ part of intron II to the 5 part of intron III of GH gene
1-7: Siniperca scherzeri; 8-16: S.kneri; 17-22: S.chuatsi; Lane 1-2, 4-7: B4B4; lane 3: B5B5; lane 8-9, 11-12, 14-15: B2B2;
lane 10, 16: B2B3; lane 13: B1B2; lane 17-18, 20-22: B1B1; lane 19: B1B3.
R3 GHERE2AEFIREEINETFIRESER
Tab.3 Polymorphic types in the region from 3’ part of intron I to 5’ part of intron Il of GH gene
LR BFEALE /bp Nucleotide locus S /bp
- Total
Polymorphic type 74 101102 138 231 357 376-400 414 416 419 428 443 473 jength
Bl C AG G T C - G A G T A C 468
B2 C AG c C ¢C G A G T A C 468
B3 C AG cC T C G G G T A C 468
CACAAAATACTACAA

B4 T G G C AATACTACAC G A A T T T 493
BS5 C AA G T T CACAAAATACTACAC A A G A T C 483

XS | AR T 54 A (EF205280) 25 3 371 47 .

Note: The Ist nucleotide in this region is counterpart of the 3 371st one of complete sequence (EF205280).

213 FANBFEESIHEFS B HEXHE
g 4 Fh2 &5, Hd, §04 C1 Y BEERAG T
C2. C32F &R, DL C2 A N+, KRIRGFR T
Cl.C42 PR &R, LA C4 BULE (FE 3).

HESBMLESABEER (R4). &=
S, 5 83 AIEA T 4 SN BT A E
SR ATC” M1 “CTC” 2 P& M5 T, 43 M 4wt 7 2=
2R (D) Mg iR (L) 55 229 Ml &AL T28 5 40
BFHEX, HERER“CTG” F1“ATG” 2 #p#
M, Rl gmis R (L) MEER M. X2k
FEMRER /7T GH ZIERF 55 130 A7 K&
150 7. HAIE = A I RIS B A ERIT I =5 .

130 (g R KR & T N BEER R N = =L 7
DO, B ST A3 RIS RERR (L), HRE2E
RIS T R (D . 55 150 A7 4w hg | HL R =
SR ZE 5, AR E ST A, BT 2 AT
(C2. C3) HyHmILEAIR M), . KRBT ATHE £ &
A4 (C1.C4) ¥gmidig iR (L), LA 4.

1 234567 89101112131415161718192021

CERI T 1 o

3 GHERBASNETEE SHET 5 BREKEN PCR-
SSCP #ailll

1-8: BE8: 9-17: RERHH; 18-23: # . ki& 1. 4-8 24 C2C2 &4,

2-3 4 C3C3 &AL 9-11, 13-15 4 C4C4 2812 H ClC4 £

;16721 K CIC1 B

Fig.3 PCR-SSCP analysis of the region from exon IV to 5’
part of exon V of GH gene

1-8: Siniperca scherzeri; 9-17: S.kneri; 18-23: S.chuatsi. Lane 1,

4-8: C2C2; lane 2-3: C3C3; lane 9-11, 13-15: C4C4; lane 12:

C1C4; lane 16-21: CICI.
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*4 GHEREAIIBFEESIHEFIREDTER
Tab.4 Polymorphic types in the region from exon IV to 5’ part of exon V of GH gene

Za&R BHFEALE /bp Nucleotide locus S /bp
Polymorphic type 83 114 122 219 229 Total length
cl A A A T c 309
2 A C A T A 300
c3 C C A T A 309
c4 A C T c c 309

B | R N T4 KA (EF205280) 25 4 921 7 .

Note: The Ist nucleotide in this region is counterpart of the 4 921st one of complete sequence (EF205280).

214 ESHBFIBEEIMER K EL B4 D2.D3 B, LA D3 B (5.
fo 4 R &R, 4 8 2 R SR A 486 bp (D1 BEHAETAGT 6 MMEER (£5). %
D2. D3) #1483 bp(D4) . HA, &k D1, D2 %4, D) 6 b 7= AL T g X, & 2 &R it Z LR IT
D1 A3 %, KAR#E 4 D2, D4 &, L) D2 A% 3= BE BT ZE 7

Cl/c4 ISPKLSELKTGILLLIRANQDGAEIFPDSSALQLAPYGNYYQSLGADESLRRTYELLA

C2 ISPKLSELKTGILLLIRANQDGAEII'PDSSAMQLAPYGNYYQSLGADESLRRTYELLA
C3 TSPKLSELKTGLLLL.TRANQDGAETFPDSSAMQLAPYGNYYQSI.GADEST.RRTYELLA

4 GHERBANBTERSIHET S BRESHAERTFIILR
Fig4 Comparison of coded amino acid sequences of polymorphic types in the region from exon [V to 5’ part of exon V

Differentiated amino acids are shaded.

1 23 56 78 910111213 14151617181920 2122
EENNEERI TN
e B B ™ - 8 =

il oes = -
a = BB

5 GHERFS 54MET 3 BRE 3'MEX PCR-SSCP il
1-7: 3T9%; 8-16: #; 17-22: RMRHF . k38 1. 17, 19-21 4 D2D2 £ 3458Y; 2-7 4 D3D3 £ 455!; 8-9, 13-16 4 DID1 £
10-12 4y DID2 £ 74581 ; 18,22 2y D2D4 £ 357 .
Fig.5 PCR-SSCP analysis of the region from the 3’ part of exon V to the 3’ -flanking region of GH gene
1 7: Siniperca scherzeris 8 16: S.chuatsi; 17 22: S.kneri. Lane 1, 17, 19 21: D2D2; lane 2 7: D3D3; lane 8 9, 13 16: DIDI; lane
10-12: D1D2; lane 18, 22: D2D4.

£5 GHERESHEFIBREIMVERSEUE
Tab.5 Polymorphic types in the region from the 3' part of exon V to the 3' -flanking region of GH gene

EZsutl BZEALE /bp Nucleotide locus 2 fop
Polymorphic type 109-112 172 178 305-306 320 325 Total length
Dl GAGG T G CA C T 486
D2 GAGG G G CA C T 486
D3 GAGG G G CG C C 486
D4 A G A GA T C 483

XS | AR T 4 A (EF205280) 25 5 085 A flAk .

Note: The Ist nucleotide in this region is counterpart of the 5 085th one of complete sequence (EF205280).
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O K R 2

B15%

22 WNGERHBEEEEESN

221 GHERBEESHEMRHEIE & GHAER
(17 4 A5y By i O A M E) 17 Fr 2 &8, KX
b, @R A2 S 3 0 A1LB1.C1. DI,
Z AT RYIAE 0.83 LLE; BUBRAR 3% A
53 A& A2.B4.C2.D3, Z&AVFEIGTE 0.85 LA I
KHRBFREAR L2 T4 & A4. B2, C4. D2,

AR ITE 0.86 LLE (£ 6),
5% X % AL [F] 4 O B D B, ke A

5 Gl G99 FEERIAL, HoHp, Bk H 2 FRAL A
A9, DL G122 PRERAS 3 AR A, DL G3 Y
s KRS H 4 FREERAY, LLGO B A = (R 7).
1 4 A Dk i BT AR B H Y 2 A
BECY A 243 4, ZEBIE N 6.8.8 .
B 6RO HR 65 (13 07 251 7 35 22 A BB T8, B A
5% AT R Y S A i TR I BB A B A R
ZRMIREIYm T RIREL (£ 8).

*6 3IMEPEL GH ZERMEEHmE

Tab.6 Polymorphic type frequency of GH gene in three Siniperca fishes
EZout 5 BE % KHE 8% EZout % BT 45 KR 4%
Polymorphic type S.chuatsi S.scherzeri S.kneri Polymorphic type  S.chuatsi S.scherzeri S.kneri
Al 1.0000 Cl 1.0000 0.0333
A2 - 0.9286 - C2 - 0.8571 -
A3 - 0.0714 - C3 0.1429
A4 1.0000 C4 - - 0.9667
Bl 0.8333 - 0.0333 D1 0.8333
B2 - - 0.8667 D2 0.1667 0.0714 0.9333
B3 0.1667 0.1000 D3 - 0.9286 -
B4 - 0.9286 - D4 0.0667
BS - 0.0714 -
*7 3MEEESE GH ERMERFEERE
Tab.7 Genotype frequency of GH gene in three Siniperca fishes
ERMRS ERR % By L
Genotype code Genotype S.chuatsi S.scherzeri S.kneri
Gl A1A1BIBICICIDIDI 0.6663 - -
G2 A1A1BIB3CICIDID2 0.3337 - -
G3 A2A2B4B4C2C2D3D3 0.8570
G4 A3A3B5B5C3C3D2D2 - 0.0715 -
G5 A2A2B4B4C3C3D3D3 0.0715
G6 A4A4B2B2C4C4D2D2 - - 0.8000
G7 A4A4B2B3 C4C4D2D2 - 0.0667
G8 A4A4B1B2C1C4D4D4 - - 0.0667
G9 A4A4B3B3C4C4D2D2 - - 0.0667
x8 3IMFEE GH ERFESHMELE
Tab.8 Comparison of genetic diversities of GH gene in three Siniperca fishes
Eizg % DE#K RARHR
Indicators S.chuatsi S.scherzeri S.kneri
% 2547 &5 Number of polymorphic loci 2 4 3
ZEA7FE A H Number of alleles 6 8 8
FHAH Number of genotypes 2 3 4
A7 BT R B Average number of alleles per locus 1.5000 2.0000 2.0000
A7 5 S E AT R E . Average number of effective alleles per locus 1.1923 1.1958 1.1307
Nei's #JE8 244 /% Nei's expected heterozygosity 0.1389 0.1607 0.1067
FREZFEMFEH Shannon diversity index 0.2253 0.2955 0.2147
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222 GHEREBEGSUEEST £ GH ERF 4
AR R 17 Fp 2 S8, {4 Pk 2 FhER 3
I 288, A4 13 MO A YRR £ 48
R, 2 ST FE K 23.53%. 3 PR E A
DRI7Y . 20 257 R BRI R f) 43 A BB P R4 Sk

9 72 % (AMOVA) 75 Tt Bor, ) 8 7

0272 8) 5 RAKZE R (1.946 0) ) 14.02%, F [E] A2
T BV (1) 85.98% (R 9) o FhA) B A4 I A% 43
I8 % (F) 14 0.859 8. 3 Fhif [v] fic 4 F,, {EL ¥
0.8 LLE (£ 10). 3F GHEF L 7 FHE
Tk R AR S, Pl R A A A A R

®9 3MPFEEMERMASFERSN (AMOVA) 48R

Tab.9 Analysis of molecular variance (AMOVA) between and within species in three Siniperca fishs

A7 KR HHE FEEM AR 5 BERETE/ %
Sources of variation df Sum of squares Variance components Percentage of variation
8] Interspecies 2 294.8680 1.6732 85.98
T A Intraspecies 261 71.2000 0.2728 14.02
&= A Total 263 366.0680 1.9460 100.00

F10 3WHEE GH EEHE F, &
Tab.10 F, values between GH genes in three
Siniperca fishes

F12 3MFEEIEEEERECAWERE (RE)
Tab.12 Genetic distance and genetic similarity between
three Siniperca fishes (adjusted)

4 % PE6Y KEREE 4 % PE6Y KBRS

Species S.chuatsi S.scherzeri S.kneri Species S.chuatsi  S.scherzeri S.kneri

8. S.chuatsi 0.0000+0.000  0.0000+0.000 9. S.chuatsi 0.0035 0.0666

BE4% S.scherzeri  0.8483 0.0000+0.000 B, S.scherzeri 5.6537 - 0.0193
KARHE Skneri  0.8682 0.8633 - KIREE S kneri 2.7096 3.9494 -

T XA LT A PAE, T A FE.

Note: P value above diagonal and F, value below diagonal.

223 GHEREEREEBSREELESN R Nei
J7ik U B Nei 52E 773 VY, i 3% GH 2 [H
F) 32 A% E B S st A AR UPE R A (R 11.12) « 2 FP
TR INER B 45 AR AATIR, 3 Fhif GH KL D8I 1],
85 5 R RRGGAH AL B 20, 9555 B RAF (DA P A 1K

[V A PHYLIP M B2 R AR B W, 6t
KERER S5 |, SRR —& (Bl 6).

F 1 3RS EEERE REEEUERE

Tab.11 Genetic distance and genetic similarity between
three Sineperca fishes
it & % DE#K PN
Species S.chuatsi S.scherzeri S.kneri
85 S.chuatsi 0.0035 0.0665
BEYR S.scherzeri 5.6547 - 0.0192
KERHE S kneri 2.7104 3.9503 -

T WA S BT R IR A DU RS N AR R
Note: Genetic similarity above diagonal and genetic distance be-
low diagonal.

I R BT AR RS, T ORI

Note: Genetic similarity above diagonal and genetic distance be-

low diagonal.
3573 Wi S. Chuatsi
104.60

P i

3548 NAEET S. Kneri

BAR S, Scherzeri
240.08
6 3 Fhilg)E 4 UPGMA #
EOT A FRTK.

Fig.6 UPGMA tree of three Siniperca fishes

Numbers under each branch indicate length of the branch.

3 Wi
3.1 GHERZEREXTEKEREIMN

f£ GH 2N 55 4 40 B 7 AL 1 ALB AR 22 57, &
PG 5 ARG PR 2R 150 7 g 2 R
WILE . SR, T EER M), M.
KIREF w22 R (L) o % E BB AL m A TR
B A4 SIS s i P X R R
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Protparam XX 2 Fft 55 K 29 44 6 1) S HE BR P 71 04T
B HT, I TE SR K S B 5t B —
R ZARERE R EKEE Rl a—
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TR B 205 58 DR BB e G S 0 o, K
PR i B f Tk s

55, I HR 85 % B 611 B 4R o0 A X I E S UK,
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Diversity of growth hormone gene in three Siniperca fishes

LIU Feng "*°, LIU Zhen ', LU Shuang-qing ', ZHANG Jian-she ', XIE Xin-min’, TANG Jian-zhou', KUANG
Gang-qiao'
(1.Department of Biotechnology and Environment Science, Changsha University, Changsha 410003, China; 2.College of Aqua-

life Science and Technology, Shanghai Ocean University, Shanghai 20090, China: 3.College of Animal Science and Technology,
Hunan Agricultural University, Changsha 410128, China)

Abstract: Siniperca chuatsi, Siniperca kneri and Siniperca scherzeri are three specific Siniperca fishes in East
Asia. They are cultured as edible fishes in China and have similar habits and body configuration. They can
intercross, but there are significant differences on grouth traits among them. S. chuatsi grows the fastest while
S. scherzeri the slowest. GH gene as one of the most important functional genes that determine animal growth
trait, is generally related to growth trait in live stocks and fowls and mutation of GH gene often leads to variation
of growth traits. To find out the relationship between growth trait difference and diversity of genes, genetic
diversity detection of GH gene was performed in wild populations of S. chuatsi, S. scherzeri and S. kneri by PCR-
SSCP analysis and sequencing method. 45,45 and 42 individuals were sampled respectively from S. chuatsi,
S. kneri and S. scherzeri population for DNA extracting. Four fragments of GH gene were amplified by PCR.
PCR products were then detected by SSCP and sequencing. Sequence comparation was performed by Clustalw
1.83 software. POPGENE1.32 software was adopted to calculate heterozygosity, polymorphic type frequency.
genotype frequency, Shannon diversity index and genetic distance. Arlequin 3.11 software was adopted to
analyze genetic differentiation index (F; )and AMOVA; and PHILIP 3.66 software was adopted to construct
UPGAM phyletic evolution tree based on genetic distance. Four polymorphic types are identified in the region
from 5’ -flanking region to exon Il , which are all species-specific. Five polymorphic types are identified in the
region from 3’ part of intron Il to 5’ part of intron III, among which 3 polymorphic types are species-specific.
Four polymorphic types are identified in both the region from 3’ part of intron V to 3’ -flanking region V and
the region from exon IV to 5" part of exon V respectively, both of which have 3 species-specific polymorphic
types. Analysis of the coding region indicates diversity of the 150th coded amino acid, on which is methionine
in S. scherzeri, but leucine in S. chuatsi and S. kneri. All polymorphic types form 9 GH genotypes without one
shared between the three fish species. F; is found to be 0.859 8, which indicates a high level of differentiation.
Analysis of genetic diversity indicates that diversity in S. scherzeri is higher than those in S. chuatsi and S. kneri.
Among the three Siniperca fishes, genetic similarity between S. chuatsi and S. kneri is the highest, while that
between S. chuatsi and S. scherzeri is the lowest. The result of phyletic evolution analysis according to GH gene
on chromosome is identical to that according to mitochondrion sequences, which confirms the phyletic evolution
relationship between these fishes at population level. Abundant diversity in GH gene is also found in the three
fishes. Many polymorphic types are species-specific, which can be of use in identifying hybrids when it is difficult
to distinguish them from their parents by phenotype. Though it is still unclear if these diversities lead to growth
trait differences, these findings have laid foundation for further study of the relationship between gene diversity
and trait difference as well as further utilization of the diversity of GH gene in molecular breeding of Siniperca
fishes. [Journal of Fishery Sciences of China, 2008, 15 (5) : 745-754]
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