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1 by AR 358 1% 22 R P AL 25 4 A I ST IGE
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20 A R R ELAS R) X SR A o R A T 25 S AR
o B RO Sh e IR AL RER G R RF S
M E AR E . Hoh L RRR @ R b (Cyh) 3
DR f4 455 46 RS BEAE mtDNA 4 13 >25 1 5 4 5 JE [N
TS A e 2, HLgE R B 3 s DR O A £ 2 0 b R
S g B Y L AR SR DL K
T DX 3 AN [) b R O 1) 46 A BRE £k BF S0 0 42 R D
LR Cyeh e KT 51 % 48 A0 B #4143 A1 DX 3 oy 1) A
T 3545 22 FE VR st A S5 A AT 230 BT B 7E 43 7Ok
48 7 4 A TR £, PR ) 14 352 4% 22 S ARDEE o34k
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1.1 RIEHE

iy A0 B £ gy )k A b g R B (109. 226° N,
20. 140°E) A& & 1] (118. 241°N, 24. 302°E) Fl 56
TeM 5 (126. 594°N, 33. 974°E) 3 A 3T Hf g 35, 24
b vee A TR A MR . o SRR R B CHIND b HR
FPEE 30 B, K (26.4 £ 2.6) cm, K5 & (426. 8 +
52.7) g & H 1) (XM) o HRRBE 27 B KK
(21.7%3.8) cm, G (309. 7+ 65. 4) g; 8 M
B (HG) MR R 31 BB A K (25.2+2.7) cm, 1A
§(393.5+49.6) g, MAHEIERHI 22 %A Lin %
Xtz 8 B4 (E . moara ) FIAE A1 BE A0 JE 25 L 42 19 4

TIE 55 56 S 0 B £ i ) SO AL L i B T — 20
CHTAK R .
1.2 EHEH DNA B2 B

BAEARESL 0.1 g, ] SDS/#E A K 11k . K
- 05 b 4R 5 R 2 BE U0 T T R B DNAL H
1. 0 Y0 35t JI A ¥ IS Hh PR AG I DNUA, - o8 Fi 8 ke 12 4% 41
ST DNA MR B I B 2 100 ng/pl, T
=20 CUKF T IRFE
1.3 PCR ¥ #RFFINE

Cyth S R By ¥ 0 519 77 51 &y 1L.14724 (5'-
GACTTGAAAAACCACCGTTG - 3") #l H15149
(5'-CCTCAGAAGGATATTGTCCTC-3"), it 5t
NEERIEABH A A RS A4 1. PCR YR
RIARF N 50 pL, H# 10 X PCR buffer (plus Mg®™)
5 uL, dNTPs (10 mmol/L) 1 pL, iF & [6 5] ¥ (5
pmol/pl) % 1 pl., Taq B (2.5 U/pl) 1 pl, Btk
(#5100 ng) 1 pL, a4k 2 50 pL. PCR ¥ 3§ 2
NS 94 C AR YE 3 min; 94 °C A8 30 5,56 CiE
k30 s.72 ‘CHEAHf 45 5,35 PEI ; B 72 “C 4% 4L 7
min, PCR JZ¥2 126 Byt B Bl 5 e i vk ks T, A =X 2
i & Aif, aifb = Pk bt s & e KEE B I
13 B R AT XL I )

1.4 HIEHH

& Dnastar B4 40 %5 1 51 2547 2 55 L W26 FlHE
¥, R HE 45 R AT A F0F T % . DnaSP
B E g AR, A RVRCH 2 A R R
Wit AfA /R G S T 2 B ESEUE A Arlequin 5K
B gt s, BRI ZEE ) BTRESE
(o) P T 91 7 S 4% 17 R 22 5 850 (k) DL BRI /Y O
ZAHH Arlequin BT,

LIE AP (E. tauvina) AR A WA (E. co-
ioides) ) Cytb T3 R M R F jModel Test %X
P4 4 DL 7 45 B AR M (Bayesian Information
Criterion, BIC) M\ 88 Ff 1% T i 5 e A5 8 Hp 3k B A 38
B AT IE (LRI AR Cyed F TRAY S A B B 5180, R
JHAR 27 (Neighbor Joining, NJ) , i K fij 2 9% (Max-
imum Parsimony, MP) il fix K 8l %% % ( Maximum
Likelihood, ML) 4§ 3 Fft J5 1 #4) £ 48 41 B 6. Cyeb H
R F R G0 H PAUP S EE R G,
RGO AT EEMESR T 1 000 Y hRE HEAT ITAG L
NETWORK # 4 (http://www. fluxus-technology.
com) 4 BLA% TR O 4% e R A

N Arlequin BRF 5 1 5 B 44 (8] 14 35 1% 4 1k
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TEECCF o) AT AL 254, F o (B RO 1235 PR ]
10 000 Y B fili FE A 9. H A 28 i) 19 358 15 0 R
HKY #% 8 W # A8, R4+ 5 22 0 i
(CAMOV A) M PRA 46 A BE £ 14 FF A 38 4% 45 4, 3l ok
10 000 Y F Al A A A 562 A 7] 382 % 45 #4 7K 7 1 By 05 22
BB E P, R IBDWS (Isolation by Distance Web
Service) K 56 #E 1A 18] 2 75 77 78 5 25 B B (Isolation
by Distance, IBD)™* . R H Tajima's D # 3" #1
Fu's Fs #56" W B0k 56 7 1 06 47 BE 1R D7 sk 3h 28 4y
M. Arlequin B4 HEATIE R,

2 HREHMH

2.1 Cyth BEFIIERTRMEEESHEN

L7 A T LB 51 W7 5 )G . 345 1 DNA J§
5 B 402 bp.iZ A BOR AR 1 - 3 bp BRI T 51K
ATG, % R & A B 0 2 kL 1A JE PR 4 4 0% 31 1Y
Cyth H& DX 530 5 bR 25 00 7% 45 3R B s AR Y il
JF P9 R 4 A BE R AR Cyed FE R R 43 5 51, FL
A+TEHEBEGL2YDET C+G F 5 (45.8%), #H
A BEM Cyeh B2 T3 5t 4% 28 Sk PR £ B A
BEN ALK 2] 18 A Z A7 . ¥ BB F 5 3
P, b T/CHA/G BFp L4578

FE 88 AN v, LA I B 7 R A% AL, Hoop
Hapl 24 3 MHEA (71 A4 B 3L, Hap6 4 i [
AR ] TR AR LA i S Al A% 7R A A ] 43 A A
B, A BRI A AR A AT AL (R D)
HI 2% 2 AR, s R R A e B A5 78 28 7R g v [ g i A S
IR 5 i 2 8 8 fe s, o 0.556 67, 4%
TS N S X% 1 R 22 57 B8 R A% 1 IR 22 265 8 149 i 2 7%
71 B0 1 i 1, SR OE B 06 &R L R AR A
A R] S B IR 22 57 1 (0. 613 33) KB H R Z B E
(0. 001 53) ¥ & F v [ g 5 A T REAR . 48 4 3 £
e[ i BEAA (R = 0. 338 10, = 0. 000 88) )& [ T #E
K (h =0.323 53,7 =0.001 13)¥J8 TR A58 £ 25
RS AZ 2 22 25 B2 DS s 48 A1 B 10 38 [ AR (h =
0. 556 67,7 =0. 001 53) J& T i 2% 1 £ 745 i TG 4%
TR Z M. 25 Ll A, V9 KF P 18 X4 £ B
SR A Z2 RE MK OTBAIG o T A 1) 38 4% 22 R 1 K
S A DX U T AR R

R1 BAHEBEINEETIHAGELS

Table 1 Haplotypes distribution of E. bruneus in 3 populations
B R0 K i 43 A
e Number distribution of haplotypes S
Population Overall
Hapl Hap2 Hap3 Hap4 Hapb Hap6 Hap7
HN 26 1 3 30
HG 21 1 8 1 31
XM 24 1 2 27
Total 71 1 3 1 1 10 1 88

x2 BEHENRESEUREESHERIEY
Table 2 Sampling information and genetic diversity indices of

E. bruneus

e PEREC RGRREC

Sample Haplotype LT R BT TR

Population size number ZHEr EREk
HN 30 3 0.338 10 0.000 88 0.352 38
HG 31 4 0.556 67 0.001 53 0.613 33
XM 27 3 0.323 53 0.001 13 0.455 88

Pooled 88 7 0.445 47 0.001 29 0.519 20

2.2 BEERLEREN

Model Test 2558 7R . 4 A1 BE 1 3 A b BRE A 1)
Cyth 5 R #8 43 Jp 51 19 f A 88 2 HKY., ff H
PAUP #8452 T 4 B fa A5 7 NJ . MP M1 ML
B, G55 R 3 B A 0 SE A AR 2 R — B
¥ A B rY Hap3. Hap4. Hap5. Hap6., Hap7 Fi
Hapl BRI F 2R G — itk L. AR5 5
Hap2 FLAERIR G B A B A fb 2. ke 5 E A
Bt o FURHH A BN R A . BRTE WA B
i A5 R AR (0 4R F 25 A A T B, O HL 3 A b B
Foft FoE 1) P4 TR A A4S B M T A 4% 1 SR, T A T
RPN —A KA BEAL S 3 AR B 0 1 1 3 3 R 45
FCEE 1) SR FH H A I 45 1] 32 #3403 £ B %5 AR
A I 26 5 2R 11, 205 2 S 7 4 Ay TR £ 1Y) LA 1 ) 4% 1D hy
BTG 2548, N [ B A Y SRR R A B R 2L
R AR B35 R A5 R 2L, AN AR T 3 1Y b B R
gER(E 2)
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Fig. 1  Maximum likelihood phylogenetic tree of the

mtDNA Cyth gene haplotypes for E. bruneus
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2.3 BUuELAHSU

XF 3 AN BE AR Y 38 4% 2 Ak BEAT 4 F O 25 43 Bt (R
3) B TR 90. 28 %0 1 1t A% 25 5 ok IR T B 14 P L AR
9. 72 % 15t A% 25 ok IR T REAARE] , e 25 R 25 5 0
(P =0.005 25) , % W # £ B 38 15 78 5 EEORIE T
FER P AS [R] B4R (8] A7 7 v 25 KT 1 388 15 25 5L B
W] 4 35 45 AL F8 B (F o) 9 0. 097 16, R4 HKY B
BRI P RER A B9 For 1 (R 4D, 45 5 B oR 6
H 5 B R R s iR s (Fe A
0.177 5) , v [ ifg g 55 5 1 RE A 18] 35 4% 53 A S AR (F
90.013 4, Z5 b, V8 KT i DX 48 A1 B £ b 2
] A7 AEAS [ 72 B2 (9382 4% 434k 9 HLAr AR 2 R/ 5 i
PREFESAH G, Mantel A6 50 25 52 WK L 48 41 BE 40 B 14
[i) 35t 1% B2 25 1 by 38 BB 2 () A7 A 0 2 AH OC L 48 A B £
BT (] 35t 4% FE 25 55 B R 0] 7Y b 351 B 5 4 P AH G
(K3,

K3 BOHNEBRGHNSITHESN

Table 3  Analysis of molecular variance of E. bruneus

A 5 SR IR AU sy ESFTUER OF R P {H
Source of variation  Variance /% F stati- P value
compo-  Variation stics
nents  contribution

rate/%

Among populations 0.026 15 9.72 0.097 16  0.005 25
Within populations 0. 242 96 90. 28

Total 0.269 11

R4 BEAHMEHEEN F, BE(NABLT)MNEEY P E
(AL E)
Table 4 Fg, values (below diagonal) and corresponding P val-

ues (above diagonal) among populations of E. bruneus

RS EEN G ]
HN HG XM
HN 0.0013 0.256 1
HG 0.177 5 0.108 2
XM 0.013 4 0.041 7

0.301
3=1.321%10"'x-0.1486
R=0.968

0.24F  p=0.0000

0.27F

0.21F

Genetic distance [Fy,/(1-Fg)]
(=]
&
T

1
2600 3000

0.00 L L
1000 1400 1800 2200
Geographic distance

B3 4 A BiE 0 79 9 R A ) s B BE S 5 B G BE B Fer/
(1= Fep) Wy [B1H 434
Fig. 3

Regression distribution of geographic distance
and genetic distance Fer /(1 - Fe) between two groups of E.
bruneus
2.4 BEKYKIISEHFAE

X A A7 BE AL 3 A PR A LA R H A O RE AR 0 )
#H47 Tajima’s D ¥ 81 Fu's Fs #5 (£ 5), 45 R T
718 M A7 B e v LA R LR D AN AR Tajima’s
D F1 Fu's Fs {0350 G858 0T K 56 45 /A B 3%
(P>0.05) . #f1 BE i & IE IR Tajima’'s D #
Fu's Fs fHA 85K GUE, Gtk g a5 R 3% (P <
0.05), FUIHE A BEM 3 4> Hy BLFP R 1Y ZRAK Cyed



WETEE BET&RAME Cytb EEFIHNBAREMBERESHEESN

SEDI AT G PR AL, PG A0 R PR DX ARG 78 1 B £ R
AREAE TRERY kB P s A

K5 BABEBEMY Tajima's D #1 Fu's Fs Hit B R BN
HPE
Table 5 Statistical values of Tajima’'s D and Fu's Fs, corre-

sponding P values among populations of E. bruneus

Tajima's D & Fu's Fs {8
BEIK Tajima’s D value Fu's Fs value
Population
D P Fs P
HN —0.843 2 0.2137 —-0.8227 0.1851
HG —0.566 3 0.328 2 -0.9019 0.224 6
XM -1.377 1 0.082 1 -0.502 4 0.249 4
Pooled —1.4415 0.049 5 —4.1956 0.006 4
3 iFig

3.1 BAaRanBEEsENE

M A1 BE 00 B K PR 2 0 28, A T 05 K F
e E L H A R A 3 S, H AR K R L3 R
AE 75 2 TR &, AT ) 8 3R A B SR A Y
2SR RN L SR AT S A B £ R T R 3 AL 1T B
PR A, JU IR Bl BT 351 2 R PR IE AL R T R R S0
G AN T TR [ 48 A B £ b 5 0% R A £ 4 N AT RS2 T
KR . 4l 2R 0 25 ) 22 R 00 3 B4 A
53 o Bl N 3815 22 B MR SE B ) B X P B 19 38 N g
JIEERY LR DNA [ 4% B Z A () %
TR 2 A5 (o) S iy i P R 38t 15 22 R 1 1 JE L 48
Grant 25 41 4026 DNA BA45 R 2 25 B A% 1 IR
2745 B v IR T 1 16 546 43 591 2 0.5 1 0. 005, 41 4
AN T B A A 0 208 A5 22 R 40 R s A R 2
BE=>0.5) MEZE R Z B E (2 >>0.005) , &
ERIZBE (h>0.5) MEEHRRZEE (<
0.005) MR ZEE (h<<0.5) MEETFRLE
JE (2>>0. 005) LA R I B A5 Y 22 25 B (h <<0. 5) FIIR
HIRZ S (r<C0. 005) %5 4 MR, AUFRLEE
IR WA B 3 A BB R A IR S I SRR A 2 S
(h=0.445 4D M H R Z B E (. =0.001 29 J& T
VG BRLA T 20 285 B IR A 1 R 20 A5 B 2 IR TR P v
HI% (Gadus morhua sh =0.97,7 = 0.018 6)™7 /]
# i ( Larimichthys polyactis, h = 0.989, 7 =
0. 004 &) AP A Cyrd F N 51 815 2 4
P, At JE M AW A BE A (h = 0.740, 7 =
0.003 69)™ ki & A1 B 2 (E. fuscoguttatus., h =

0. 747,70 = 0. 004 1™y Cyeh 3 [H ¥ 9 3t fL £ ¥
PER A ST 048 A B (o i, HED P BE T A
JEKT ey A BRE 3k R A B B A% ol T sl LA B Ml s AR
BEIRT G S5O R B A 4B K BE T B AT 8 A
A BE S Z R MK T R, ZEAE NG X2 R A
Bt (E. andersoni) W) i85 2 FEPERF 57 H A SR
50, T N 87 1 3 1 B A TG A B £ B AR R AR
TR DT S SO Bl OB 352 4% 2 FE K 3R (R =
0.367.7 =0. 00D . AHF 5T 45 5 42 /R 5 2o oh
] VA X e 1 B £ B A D B B R AR A N T H R
AR AT 0 TR FE 38 A% 22 B P A v A W O AR R R I
B AL Z R K,
3.2 BANGEEKEESL

AT S AR B (F o) J2 A7 55 AN [ by 353 O [ 3
2% B B bR, Balloux 255V 4R 38 1 15 40 1L 45
B0 e A B R A a8 A% A A R B R A3 Dy 4 R SR
e /NB AL A AL 28T (0<<F g <<0. 05) |, #1845 73 1k
R (0.05 << Fgp << 0.15), % K 8t % 7 b 26 W
(0. 15<<F 3 <20. 25) DA B i JiE 5t 4% 43 AL 28 A (Fgp >
0.25), AHFGE G P BE R 1) For SPHT 85 R BoR
b P B e 1 o A e [V i R AR U 35 1% o A AR
JE R (For 20 0.177 5, J& TR R /3L 250 5 b
BB A 30 1) IR T RT3t £ 43 Ak R AR
(Fsr 24 0.013 4), J& T /Mgt s A2 A 5 43+ O 22
Oy MTEE A R W A BE £ 3 A4 M BT A ] 1 AL 43
AR N B AL - fL 2R B (B 24 0,097 16), M
O g 2 A A 0 35 R 58 9 ) K 8K I, V0 T X A T
TR PR 85 v 3 DA A B R R A 3 A% oy Ak e 2
B E B LRI T A T A X b A g T I A
A1 BE 0 A5 A% AR I AF 9T 38 B L BT A B £ 3
PRI AF A R B AL 3 L (F e N 0.344) . 3F HIE B
B B 2 AHA 41 BE £ 3 1 M IR A ) g AL A Ak i
%, SR S F LRk Cyrd 5 IFJE v [
WX 3 AL BT (Chiloscyllium plagiosum ) BE
VR 3345 A3 Al A T 55t 26 T ot P 85 o ) 4% AR 1
0 R AR A% A M 22 5 3 0 I 0 AR LB A
BRI L EEHE . AW Mantel £55
5 R WR A BE IR RIEEIE R Fo /(1 - Fe) M
Hi B B W AEAE B EAH (- = 0,984 0O, 0 HE i
i 2 (P = 0. 000 0), % B BB 25 b5 25 02 48 1 3
BERIRAL by F 2P 2. Richardson 25U 7E % B
LA P (E. morio) B ZRR DNA 3815 22 % 46 )
e B LA £ R 1 o T 2D M S BORE AR ] 352 4% 43
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o i 2. A BE S B K M2 2 W B A ik
JEJ5E A U 0 I ) 9 R, A B A R R B R 20 — 200 m,
4y 01 20 W A I X L R LA A AT 1 R
Tt o H A0 BE o (10 3 b AR T 5 M PT R O i A T A A
TERE B bR B s o b i R R . T A B AR
[vi) b, JEE A A2 [ A7 E 52 % 20k L T DA E 4 /1 B N T
B EE, AT LA B0 A [) Hiy BB A 1) S A, Ol 4R i
B R B a8 A5 A3 ALK i S N T2 F 5 AR H B 58
FAR R EUE R TR .
3.3 BAmMaB Y KD ESE

Slatkin 45" 15 1 [ SR Fl 3 38 52 0 250 5% 0L 5 Y
B 4 5K w] DL S B0 B R IR 45 0 B 3 R &R
A BIF I Fp A B B T R 4% R 3 B A R B0 R 4%
PR A REORY 5K 7 L R AE . TE 22 88 2R 41 (Pristi po-
moides filamentosus) "> % & A7 BE 070 45 g ¥ 40
B R R e Y (VNI E NP Nt N/ | QT S o @ R
U 2% [ 5L BT B BDIR R PS5 H . Tajima's D Ml
Fu's Fs 56 & W Rl E AR 56 0 RE D s 25 & A4
Pk SEL G B E R A D (E AT e
VEF BEUR ™ 31 R 35 3600 10 45 iR IR 3 A A9 . Fu's
Fs K56 097 ik B 2R3 T p kb i w42 FE A
H R LS04 5 a7 5 R R R B H AR, Fs
G 0 0 R 5 AR H RURR B 5K A 4
BRI GE Fs 57, #3048 40 BEfa 3 > i J 3 1A
(R B AT v P A 50 & B, B AR Y D R (A
Fs 8 8RB AEC—4.195 6), 3 H G 346 56 45 5
B3 (P<<0.05), Tajima’'s D Ml Fu's Fs B 5645
IRAW IR S PG RV 1 1 DX A8 0 B £ BEARAF A2 9 5k 19 7
SHE AR, Chen 255 8 58 % W, Jf &5 41 BE £ (E.
akaara) B REARY 5K D7 50 20 25 02 i 3BT 0K o
T T 88 5 ol RS 0 B b 3 % . S SO R R M T AR
TR RN R 1 A 7= A2 09 . 5 8 A BE A 2R, 4 0 B £
AR AT AT WG B b T B AL, B R K VKO
(Glacial maximum) ., ¥ V- i F & 120 — 140 m™",
A1 BE e G M Al 2 PR SR VS T AT R T 2 0 B
i 1, S S50 o B O M 0V A M, RV OF 1 LTS
T A BAT A S M, o A R R, IR
sk DT B . AT AE R R A BE A (U IR
1AL Z REE K5I L i HL 25 5 52 3 <A 1k 5 30R
TR W o e R BRI TF 5 T, s X 48 £
BE Ao 5 0 R AR T S

4 £

ARWEFEIT R T 48 A1 BE A0 94 R 5 T X0 [ i

R CHND A& 225 1] (XMD Fla [ 3% 0 8 (HG) 3 A4S
i ERE AR (38 A5 2 REME R AL S5 5E . A5 EoR .
25 i HR R A SR 8 A% 22 R M KT A1 ol ) R s A
Z e KT 5 1 v [ e R R TR . M BB
Mgt A A8 S 2RI TR N BE A [ A7 A P B st
I3 . I B S S A A B A AL A i E BN
R B AT SR AR 2R K O BT, A
FEAEAEY 5K 1 D7 S0 R AR L 5 52 20 ¥l 4l 5 A0 <A 25 1k
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Genetic Diversity Analysis of Epinephelus bruneus Grouper
Populations Based on Mitochondrial Cytb Gene Sequences

ZHONG Shengping'?,JIANG Yan’,CHEN Xiuli®*,ZHAO Yongzhen®,ZHAO Longyan',
LIU Yonghong' . HUANG Guogiang' "

(1. Guangxi Key Laboratory of Marine Drugs, Institute of Marine Drugs,Guangxi University of Chinese Medicine, Nanning , Guan-
gxi,530299,China; 2. Guangxi Engineering Technology Research Center for Marine Aquaculture, Guangxi Institute of Oceanology
Co. ,Ltd. ,Beihai, Guangxi, 536000, China; 3. Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture,
Guangxi Academy of Fishery Sciences,Nanning,Guangxi,530021,China)

Abstract:In order to evaluate the genetic diversity and genetic differentiation level of the wild population of
Epinephelus bruneus ,which was assessed as a vulnerable species by the International Union for Conservation
of Nature (IUCN), the partial sequences of mitochondrial Cytochrome &6 (Cythb) gene in three geographical
populations of Hainan Island (HN) , Xiamen (XM) ,China and Jeju Island (HG) in the western Pacific Ocean
were determined by Polymerase Chain Reaction (PCR) technique. The genetic variation, phylogenetic struc-
ture and population expansion history of the gene sequence were analyzed. The results showed that a total of
18 polymorphic loci and 7 haplotypes were detected in 3 geographical populations (88 individuals) of E. fus-
coguttatus. The genetic diversity level of each geographical population in China was low,and the haplotypes
were unevenly distributed among the populations. The genetic diversity of the Korean population was the
highest,and the genetic diversity of the Hainan and Xiamen populations was lower. The genetic differentia-
tion of the Korean population and the Hainan population in China with the farthest geographical distance was
the highest (Fg. =0.177 5) ,and the genetic differentiation of the Hainan population and the Xiamen popula-
tion with the closest geographical distance was the lowest (Fg =0. 013 4). The results of Mantel test showed
that there was a significant correlation between genetic distance and geographical distance among the three
populations,and Isolation by Distance (IBD) was the main factor for the genetic differentiation of E. bruneus
grouper populations, The genetic variation of E. bruneus grouper population was mainly derived from within
the population,and there was moderate genetic differentiation among the populations (Fg = 0. 097 1). The
haplotype network of Cytb gene of E. bruneus showed a simple star structure,which was consistent with the
historical characteristics of population expansion. The results of Tajima’'s D and Fu's Fs neutrality tests also
confirmed the historical expansion of the E. bruneus population in the Western Pacific Ocean. The results of
this study show that the overall genetic diversity level of E. bruneus in the Western Pacific Ocean is low,and
the wild germplasm resources are highly vulnerable to the impact of fishing and climate change. Under the
background of global climate change,it is urgent to strengthen the protection of germplasm resources.

Key words: E pinephelus bruneus ; germplasm resources; Cytb gene;genetic diversity;genetic differentiation
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