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1.1 ###

3 FhEYAE B S 4 F 2014 4F 10 H 21 HRH
B VLI E R GOK 7 Rl IR AR X (=T B
197 &, H B 33 B (FEHAICE IB) , KIRSK
31 R (FFAGCAE ID) , o [ i 33 2 (RFIRIC
fEIS)

TE AR LA 3 ~5 ¢ Bl TG
KW, BT - 20 CORAFF . A Mg 4
Jfl/ HEIEE N2 DNA $2 B0 & (bt R ) $2
B3 Fik g UL PR JE BRI 41 DNA 1. 0% Bt i b i
HLOUk K I L g B ME, 54 4y ok % I
( ThermoNanoDrop2000C ) il 5 FH W Y618 .

1.2 5|#¥i%it5 PCR g

%18 GenBank FPEE6 (JQ010988. 1) | HR
(JN378751) I 1 [ 7L 6 i ( KJ149811. 1) D-Loop
XS54, ALt FE L R A 5 p oA
FRAFIG B =R 85519 )% 5145377 R BG3F.5'-
ATCCTCCCTACTGCTCAA-3’, BG3R: 5'-GTAAAG
TCAGGACCAAGC-3'; LSF: 5'-TCCTCCCTAATG
CTCAAA-3', LSR: 5'-ATACCAGCTCCTTGTTCC-
3'; SLGF: 5'-TAAAATCCTCCCTACTGCTCAA-3',
SLGR:5'-GATAGTAAAGTCAGGACCAAGC-3',

PCR JZJW 1A Z 7 30 pL:HEHT DNA 3 pl;2 x

Taq PCR Master Mix (Jt 50 KAR) 15 pL; | FiiES|
Yoyl 1.5 pl; FIREFTBZE KM F . PCR 3
FERONAE AB 22 RIBLE PCR AL (85 Veriti) |5¢
o PG ZRAT 94 CHUZNE 3 min;94 CASE 45
$,56 CiB 'k 45 5,72 CZEfH 1 min, 35 MEW ; &
JE T 72 CHEMH 10 min 4 CHRELF
1.3 WFSF3I5H

HA H A By B 45 21 6 H Y 2505 1 i B
56 PCR Wik Ak TAEW) TS (BT ) i A R
AT . FIH] DNAstar 5. 0 240 ) SeqMan
OE S S5 R DR, 455 D0 i I T3k, iz
JH Mega 6. 06 etk 41 Al A28 07 o, T L
FRES N NI RGEHEALRT, SR DnaSP 5. 10 %K
TR AE T 2R (Hd) AT R Z AR (Pi)
AL S8 B (Fst) , B T Nm o~ (1-Fst) /
(4Fst) P15

2 R0

2.1 D-loop X i FF B HHEF B 45 B

L) GenBank Hh BE5 | A HIR 5% | A [ /D fig
% (70010988 . EU659699 1 EU659708 ) J5:51] Jy %
xR R B S AR A X P e RSy XA
PRFIPA X 3 AR 1 P 0, A i B2 0 30l Ay
857 bp 844 bp 1849 bp , J-Xf LA ILLH B AT 51)
KEHITEI GR WK 1,

F1 3 7hEE D-loop RPBEAR R FIHKE

Tab.1 Nucleotide compositions of D-loop in three species of Sinipercine fishes

JPAK B S oA/
Fh Species A% T/% C/% G/% A+T/% C+G/% sequence length and distribution
843 bp 845 bp 846 bp 852 bp 856 bp
L% (JB) 33.8 30.3 20.2 15.7 64.1 35.9 10 23
KIR#E(ID) 33.6 30.8 20.3 15.3 64.4 35.6 31
i ] /D % (1) 32.1 31.4 20.8 15.7 63.5 36.5 21 12

1 IR ID T HIK B R 843 bp; IS 1
845 bp il 846 bp WiFh27, JB 45 852 bp Fl 856
bp PG BE . BRI & & 1L, JB ORI ID Y 25 AN
KIS HBE AL A BEAK T 53 2 Fho, AL T 0w
3 MR A + T S REHFES T C+G &
i, R IR EE

JB R 28 A~ A (B — A T
A TTE B 21 A) 5 AMEA/BR (1 44
BRER IR, 4 ANk [F B A ) L A5, 24 AN B 7

F A B A R B/ A LU R 7. 645 1D K
31 00—, RAFAE | AR AL IS A I 2
5 AL (RN TR 2045 BALED) F 4 DM d A/
BRSR (1 A ERK R A AL 3 A 2REK) 7 51,5
AL, TR KA

97 ZFp 3L L E 118 Fh LA AL Hapl ~
Hapl1 JyBEs , Horp 4 S BAERIN A 25 BAME,
AR H AR, AR 7 A BRI 1 ~2
&4 ; Hapl12  Hapl18 A K HR 5% ; Hap13 ~ Hapl7
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S E A Horh 3 A B AL SR 30 RN,
NROTHAR, TR 3 AR I 4 2 S BAs AL
2.2 BEELRRBEEH

JD 1) 31 BAMAF S — 2, B iR By 0, 4%
AR ] T 22 57t 5 IS BEAAR A A7 7E — JE 382 1L 78 S
(35tf% BE B 0. 000 0 ~ 0. 006 0, V- 34 {H K
0.002 0+ 0. 000 9); JB 5t f% 25 78 i 3 K
(0.0000 ~0.017 9, F-#J{E KK 0. 008 7 +
0.002 0) , HAZ 5 A5 8 I o

97 ZFHNLZ X, - B 872 bp, 2 T Kimura
SRR E R F] 5 Z Y, IB 5 JD Z [AME
S 0.068 8,JB 5 JS Z A2 0.144 5,]D 5 JB Z
[E]24 0. 161 7, %:F Kimura 2-parameter £ %Y, DA
H A WA ( Epinephelus awoara ; EU236592. 1) Sk 4
FEAEE NI 23 R G (18 1) ,3 Rk LSS 1Y
BB B RAE— R, W 0 B R O — 3L,
SRS A R —2
2.3 TEHEHE

JB F1JS 2 ANEEKRAY Tjajima’s D F1 Fu's Fs £

o — Obs MM{H
1 2 observed values
¥ L .o Exp B
L expected values

0.08

0.04

BB -B-B-B-B-B-B-D- G

0 5 10 15 20 25

Pairwise differences
S. scherzeri

T2 2R W3 2, HCAHE e 81 4 06 i oA WL IR 2.
2 Bl Y Tajimas'D K52 {E (D) Al Fu's Fs K50 {H
(Fs) fH#ZIER ARG A X B BRI
R WA, B E R IR, JF O IR Y K
pE IS RS A, DR DT S b R
PR K 2

Hap8. seq
Hap6. seq
Hap3. seq
Hap9. seq
Hapb. seq
Hapll. seq
Hapl. seq
Hap4. seq
Hap2. seq
Hap10. seq
Hap7. seq |
Hapl8. seq
Hapl2. seq
Hap13. seq
Hapl4. seq
Hapl7. seq
Hap16. seq
Hap15. seq |
Epinephelus awoara. seq]

)

E1 3#ERE NI RERXBEH
Fig.1 Phylogenetic tree based on three
Sinipercine fishes by NJ

— Obs JLM{E
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iy e Exp JHBE
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Pairwise differences
h [H /> Coreoperca whiteheadi

B2 2 7 mtDNA D-loop 51 & BLas & 53 75 B

Fig.2 The mismatch distribution of the mtDNA D-loop sequences of two Sinipercine fishes

®2 2 MERAY IR

Tab.2 Neutrality test for two species of Sinipercinae

F Species D Fs

B (JB) 0.2399(P>0.10) 1.611 4(P>0.05)
[ /D% (JS)  0.931 6(P>0.10) 0.885 7(P >0.05)
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Tab.3 Genetic diversity of three Sinipercine fishes

AERIEL WAL BMEREZRE BHRZSME SRR B2 S A
T Spies Number of Polymorphic Haplotype Nucleotide Average number of
haplotypes( H) sites(.S) diversity ( Hd ) diversity ( Pi) nucleotide differences ( K)
PR (IB) 11 28 0.8599 0.008 7 7.367 4
KR (JD) 1 0 0.000 0 0.000 0 0.000 0
AP A 5 (JS ) 5 5 0.736 7 0.002 0 1.662 9

3 ik

3.1 BRRFIER

D-loop [X 2 mtDNA H i 35 7 1) i1 K BiF A5 S
SR R DX, AV 5 A% 5 32 B3R 3 kg A 35 14 B 46
FHEA/ B o IR mDNA #4011 32275
2, A RO ] R R A ST B
R v D/ SR i B A A £ M A L iR AR
IR e A ik ) A A T A R A G 2R A R A
3 FhiR Y D-loop J751) 5 8 (825 LA, [RIAE R
BT 217 X (ETAS) | Hpr g {57 X (CSB-F
CSB-E I CSB-D) {57551 X ( CSB-1 .CSB-2 I
CSB-3)3 A4y, o st {59 X 3 8 — 8, HOA
[ Z Ak 2 ORSFIF I IX 1) CSB-1 )i 5 2 AT-----
GATATCAAGAGCATAA (“-” 7% 5 4 3 ) ; CSB-2
()38 20 J& TAAA-CCCCCCTACCCCCC (“-7 75 F i
F) oA B RN A AR 895 7 AR S Ah Sy 3 Bk Ak
o[ > B 8% O Bk &R A CSB-3 1y g =2
TGAAAACCCCC---AAACA | 75 5 kb B 85 F11 A AR 65t
R CGG, i H [ Al hy TT-, 55 = A8 o7 pii i
s UnAR 3 FPR 1 )3 51— e X, 2 5 65 1
ETAS 2 b 751 X A% 0 5 51 TGCAT Ji 46 137 5 4%
BESRANKIRBREE F 7 A7, A 238 7 AR AL
A HOF 5] K & TGCATA-T--ATGTAT-TA---
ACACCATACATTTATATTAAACAT (“-” &t % i
R0 o N3 B i 8 A8 A s R A DX B 4K, BRE
FELAEIF AKX (CSB-F Z i) A 26 4>, i k548
DS LR 78.79% , AR SF ¥ 51 X (CSB-D Z )& )
R 21.21% 1 [ /D gt AR S, 7R 1 1 X
H22.22% ARSFIFHNX N T7.78% o i W BESH7E
Pl X 5" v A8 S5 A, T A D A 3 b AR
K, BHA @ aFhE 257 .
3.2 BhBAEMER

BILLINGTON %" 35 i 0 24 Fh 1Ay 53k 1 725 5
[ & 10% |, T Hofth— 26 54 () D-loop [X 4%
KW AN NIRRT 2R —BTEO0 ~

4.06% " BRTLITARA X 3 BRI ERER P AL K
F-(0,0.20% ,0.87% ) ¥1E | iR B ETEFE . %
IR G HE B A TF0. 01, 8 W FLE (A 678 4%
JRHOT AR X BE 6 11 38 1% B B (0. 008 7) 3k
0.01, %82 a) BE S (0. 000 0 ~0.017 9) H13%
AT A (0.02 ~0.20) 28 S AKF 5 e B
BERIB AL A SRR, 38 5 T (7] K SR 1) v [ 20 B8
%, T ORISR IR TC 2 50 7 3 FHORTER LI 4%
SEr v BRI AR B 5 BE6% 5] 119 6. 68 % Ik F 10% 7K
SAb, AP B 2 )R S (14, 45%
16.17% ) = T 10% (K F-o A TR (3% 2)
MARGREW (1) 0 LAF L, BRER B R R 55
KIBLRKIE, 78 11 A g Has G 4 2
e, H R A S iR IR T R R A 2R
Gl SR R T B R SR —

WL LR R A Y AR R R, BT )
b o % U B AR BE . mutDNA 35 % 48 oK P
WEAEIE B (d) % Z R I R 2 5
Y3 ANSRTULESTEANY . S RaE
TEWN S A KRB 6% 45 1 DT 51 FRAE SR A
WL ZESE A SCH Y RE T 7 AR R 10 A4S BESR
HIPRRER Cyeb JE TR 52 A% 8 40 R 25 T A% 1 IR
ZREMEAR. 5 22 M B, B VAR 4 DX BE 5 1A 11
d=0.008 7 Hd =0.859 9 il Pi =0. 008 7 =4t
1R A SR, T8 SRS R 2 R R
B BRZ D 454 R LY 5k S 1, Bi ]
BEME A A 1 T4 T K SR 85 o, A 3 5 A 3
NREST AEAERE ST R 7, I BB — K
TR W FPRE Bl A, FERER N st A5 48 S R, A%
ZFEEFEE

[/ R R /N TR, A T T O
R g AR BRI YRR 1 59, BEAAR A
JIN 7 Tt T o T ) ) i DR 2 9 B A AL Ak
B OA B RMNE Y o B E TN
BRI BAE AR AL AR R ARV KA
ST A DB LA K R RE R 4R 21 b [ D BEBRAE
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T JEURA 23 A ) A BRI BT BT AT
FOLT KA 25 7K S8 B e UL LB 5 . X T T 52
HRAE THYT RS VT VG VT AR JE VT 4 AR ] 3
HRAREVR A 19 38 15 22 RE PR DR A, CAO 25 3RiE 6
AR Cyth FR 5 Hd = 0. 000 0 ~0. 800 0 il
Pi=0.000 0 ~0.002 81, 5ZAH, 8L E />
% BEAR (d = 0. 002 0, Hd = 0. 736 7, Pi =
0.002 0) Wistfe ZHEMEF R A SR LA 2 &
TR ZRERE R TR 22 820207 el i
VLI D 65 T 8 PR R R B K R | F
SEPR R IR T 3 b, iR 4 T g /L, 1 7
OB, JE AP BRSO 5 S — /N A
TR L R ORI R TR S A5 R 2 RE 1 (1
RAERBFHIRATRE BIE

RHRBREEAR 3 A5t SHER 0, ARG
157 22 o FIARAR A AT R 22 5k, ik R 7 91 [) It
ety AL SRR = . e T HR T KR %
YU, 20 fH 20 80—90 AE QAT H4r A, 2001 —
2003 AEAR N 545 RSRAEF], B B4 2011 4F
RAEMIFRAS E R A FUFRR koK A I
B ZZREPERRAR , FH 0 B 730 R IR A5 % 05 38 2 3 4%
RBEIR, B AR RER 32 2 b o — o A B R A
AR R T A R] B8 28 00 o il R 501 2 7 85 L st
& ZREVEMAR , 455 Z FT Y tDNA ITS-1 F1 mtDNA
COI FEHN ZHEVER =, N T 3R BRI Rk 1 0E A0
YL A o] REPERR K .
3.3 HEMRENX

ARV LR B B A8 AR A6 ki Bz 1 ik
(1 0, Ry BT K R FPLIL K R 1 437K I 22—
AL E R KA SRR XN AR AOR S, T
T |1 S Y B b AR 4 A A 4, 5 DU 20 K 1 35t
TRAFSEUF AN /0 FR MAR 0 R BRE AE VK1 0 1Y
“REER U DU 20 AR % X — T AL TR E T
IR R P A A A AR L D R 3 T 9
Z R A, Ryt S A A AL SR A T
KA AR VU TR 1 B VL I T, a2
VIR A 99 Fh A Hrh 3
26 52 R ] 20 el 5 8950 A R 47
SEHS AR R AR ZE H S S R AL TR
fEEUR AR AS o KR OFFNBESR J& 3 BN T 9751 2
FBRS L F7 FE i R st AR 2 R ) B, A
REUIBERE AR B L Z 0 T 5, B g
JLRREE R DR AP R E PO S 1 b2, [ /D figh
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SRR o X TR A JL R IEUK R
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£ 2 5 T TE R 5 Ok R e O T B
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Genetic diversity and variation of three Sinipercine fishes in Jinjiang River

LI Shan', GUO Jiankang®, AN Miao', CAO Hengyuan’, CHEN Xueweijie'

(1. College of Animal Science, Guizhou University , Guiyang 550025, Guizhou, China; 2. Agricultural Bureau of Guiyang
Xiuwen County, Guiyang 550200, Guizhow, China; 3. Key Laboratory of Ecological Impacts of Hydraulic-projects and
Restoration of Aquatic Ecosystem of Ministry of Water Resources ,Institute of Hydroecology ,Ministry of Water Resources and Chinese
Academy of Sciences ,Wuhan 430079 , Hubei, China )

Abstract; The aim of this study was to explore the genetic variation characteristics and the level of genetic
variation of Sinipercine fishes in the National Aquatic Germplasm Resources Protection Area of Jinjiang River.
Based on PCR amplification and sequencing technologies, the mitochondrial control region ( D-loop )
sequences of Siniperca kneri, Siniperca scherzeri, Coreoperca whiteheadi(3 groups, 97 fish) were compared and
analyzed. The results showed that: the sequence length of Siniperca kneri was 843 bp with no variation sites
and 1 haplotype was identified; The Coreoperca whiteheadi length sequence had two types of 852 bp and 856
bp, and 28 polymorphic loci and 11 unique haplotypes were identified; The length sequences of Siniperca
scherzeri were 845 bp and 846 bp with 5 polymorphic loci and 5 haplotypes were identified. The genetic
distance were 0. 000 0, 0.002 0 +£0.000 9 and 0. 008 7 +£0. 002 O in the three groups; The haplotype
diversity and nucleotide polymorphism were 0. 000 0, 0.859 9, 0.7367 and 0.000 0, 0.008 7, 0.002 O,
respectively. The experiment and analysis indicated that there were differences among the termination
sequence regions and the conserved sequence regions. For the three populations, Coreoperca whiteheadi was a
stable population with great genetic variation and rich diversity. Due to bottleneck effect, although the
Siniperca scherzeri had rich haplotype diversity, but had low nucleotide diversity; Siniperca kneri had single
hereditary composition, and diversity was very poor. Presumably, there may be a invasive breeding
population. Jinjiang, as the biggest river of Fanjing Mountain National Nature Reserve area, once with rich
resources of the Sinipercine, but had been badly damaged. It is necessary to strengthen the research and
protection of the genetic resources.

Key words: Siniperca kneri; Siniperca scherzeri; Coreoperca whiteheadi; control region; genetic diversity
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