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FNER AR T TV MR M R WG A2, B AE A RIS 8,
R T e R B 0 R i, R G T B i T X
A ) AN P 22 U 0 2 2 TR E A e R Y
TR YEFE S AP . PR U 7S 4k £ AN 360, IR Jo fi I
R L T W SR 0 H 28 19, KU 7S 2 A i 5
U 2 B AN R o A RS AT R AR DN B A
IR KRR TR . WA B IR A N K TS 4R
LR N 1 BT R e =0 IR S S| B e LA a1 3 D
PRArrah Jr ol A BT R . H 20 M 70 AERTF IR
E WA E B RS RIS efa gl HEER A
TOSE RS R R S O T R R,
TE5> FHRICTT Il Crow 25 X H A | it 4R #1126 [ K
LR A0 JE 195 T 2 G0 R A 0 kAT R 9T, 2R A AR
K JH D-loop FFHIXT 6 A~ 75 2k 0 A [ b 3 A 1 3k
Fristfl 2R vk o0 by o a2 OF R S T D 2 b
TP VA R A E 2 A 0K LR TS TR N
DNA (Mitochondrial DNA, mtDNA) J2& 40 g #% &1 i
—fFEMEA AR E HI T EE R DNA, i fb R in
T e DR SR A I 2ok IR DNA R A gl BE AR
F—ADEAT D miDNA B N H S & R .52
R 1/ R BT 3 22 1 5748 | Ak B A DA Ry
T B Y R AL R ST e kT e gk
M B P45 ] X (Control Region, CR) FI4H A 4,2 b 4
K (Cyth) FF A & mtDNA H e 8 FH A 4> Fhric .
PR TR R R R R Gk F R
AL IE % LR AR Y R 3 D RIS L i A
FEARFIL B0 1 A RS fa B AR BE AR G2 % L 3
AL TR B IO ORI CR Al Cyed 3 H T 51
HEAT XS LG 43 B L 2R 48 A KU 7S 2k £ 1Y) I 97) AR E RT3
e ZREVETS S0, 1M LU 2R A8 30 R R A RN G 8 T R A st
& 25 AR IE B, R A FRIT R AR B 11 7R 48 by il
ol o % 5L B AL LAl P R

1 MRS

1.1 HARE

AW R A RS L EER A F 5 (36°
5'13. 03"N, 120°22'59. 38"E. T 3L fii #% QD). i A
(36°36'20. 63"N,121° 3'7. 50"E, F XA HY) .2
A (37°15'31. 46"N,122°35'12. 23"E, F 3Lk RO) it
JE VR U B b B R U 4R (38°50 741, 10"N L 123728
55.56"E, F3CfAiAk BHHD L33 FAN 80 114 B, 4 4
by SR AACRE i 287 0 i DA AR AR A EBUR KR 10 em
LA A B 25 50 B 1 Rl /N 4, BBOCES AR L PR 4

GUFICT LK SR R AFAE — 20°C ok s . B AR
SRR ML AT LI 1

rBHH
L

RC

Bohai Sea

W

Yellow Sea

HY

Bl1 4 ARG 7S 4R Ao B A 1Y) SR A b 4
Fig. 1 Sampling sites of four populations of Hexagram-

mos otakii

1.2 E[FEZ4H DNA 2E

W8 VRORAE 1Y) B 2kt LA ZH 41 249 30 mg, R i
oA L34 DNA $2BUA ] & (b KRR A= 1k
BHEA R A FD #RBUE R 4 DNA, HiE & TE % it It
TEW) o s i 1
1.3 5|¥igit

e BCE 51 8 CR M Cyeh . e CR 51 ¥ K
3'-TAACTCCCACCCCTAACTC-5", 5'-CCATTA-
ACTTATGTAAGCGTCG-3";Cyth 514 :3'-TACG-
GCTCCTACCTCTACAAA -5, 5 - CTGCGATA-
AGGGTCCAAAA-3", 519 ¥ 5t ik F e L YFk
HABRA A .
1.4 PCR ¥ i

B WA 2R AR TR g 50 pL, HirP & 10 X buffer 2
MM 3.0 pl.3 pl ANTP (2.5 mmol/L),0. 4
pmol/L 51 ¥, 0. 25 pl. Taq B C 5 U/pl), 25 ng
DNA, FH K X ZE AR AN AR, S B FE P Ry 95°C
WA 5 min, 95°CAE T 40 s,58°CiE k 40 s,72°C #E
fift 50 s, 3 40 ANE; J )5 72°C A 10 min, 4°C £
FEo T3 W T 100 B B REE J5e P Uk 4 A7 G, 326 B
TH HB AT PCR ¥4 72 ¥, 46 IR AR5 4=
PR B0 A BR 28 R 2R AT B X Y
1.5 HEFESH

K Dnastar 804000 5 45 3 3E 47 3w Df 2
RO, SRR A O B IF AT Clustal X7F %t
BB A R B AT HES R GE 5 R T DNASP 5. 0



TR FE ML http://gxkx. ijournal. cn/gxkxyxb/ch

AT PG BUR CHD A R Z R (h) % R
ZHME (o P2 5 8 (k) FIES BC 4 BT (Mis-
match) ; 5kl MEGA 7. 0 84 GE it ik 4l . 2 3540
U B A B/ i 4 1 34 F Kimura2-paramter %
R FH A8 B2 7% (Neighbor-joining . ND M # R4 & &
#, Bootstrap ¥ % YK 20/ 1 000 K., K H Arlequin
AR ) S e B F L RIE AKX N, =
CQ/F ) —11/2 W5 3 R AE (N, 5 IR AT R0 R 35
&7 573 #r ( Analysis of molecular variance, AMO-

VA) Al Tajima's D.Fu's Fs K5,
2 HEREHGMW

2.1 CR EAF7I
2.1.1 R34/

22 PCR Y™ 34 05 FOF HN AT, 31645 T 114 26K
W fo B AR FEIR CR LK P 41, & 3B K B R 485
bp, B A T.G.C F¥H & &40k 34. 2.
32.9% . 14.4% ,18.4% . Hp A+T FHa67.1%) >
G+C&®(32.8%), BEZHMESHSEITR DR
/114 2% CR 4 [A]E 3 51 S A6 0 21 40 A~ 2 860
R H P ELEE 27 A TR 2945 AL SR 13 A BLAR S fif
Mo RUE7S LA By ¥ A58 Z A PE SR H () R
0. 908, - 4% H IR Z FEPEFR EL () 2 0. 006, I AR A
TR B AE AR B AR R LT A R 2R
PE(h>>0. 5) BARIZH R 2 FEPE (<0, 01) BYFF AL
K2 KEAZKE 4 DB CR EE S ERY

Fx1 JBEEHW R BEFIIGEESEESH
Table 1 Genetic diversity parameters of CR gene sequences in

each popalation

. T RAT

‘ N 2 s 2 5

LT T T S el T

i(())ﬁula- iao.lgli s Haplotype = number of Nucletide
plotypes diversity pairwise diversity

differences

IR -

RC 13 0. 868 2.550 0. 005

1

HY 18 0.915 3.533 0. 008

=

)

QD 23 0.983 4.030 0.008

B[yl - .

BHH 15 0. 867 2.193 0. 005

2.1.2 BRI 5H B FZGAH

CR JEHFA I LT 53 FhHfE AL (h1~h53) ,
TR TRCE S 38 A B R 71,700, H
TR A8 AT R B AL BEAR R 30 ANl = LA R, b g
AR S 8 A, s AR R 15 A, b g
B h52 il ho3 7E 4 A REAA P44 B, h52 43 1 fix
J7 L h53 H IR Y 25, 4490.12. 28 % (£ 2),

VIBE LA (Agrammus agrammus) (GenBank %
S5 KC262792. DAE R AMEE, S 1Y S AL 2y 7 &R
G AL R (L 2) 25 5 7R 3 A A A7 7 B AR P A4 Ak
HH i SR AE — AR A B0 L 4 A T 2R BE AR Y A A 58 XA AR
TR G AR A A B A R AT R Y
A I A s B ) 32

Table 2 Number of haplotype of CR gene in four Hexagrammos otakii populations

g

A

Haplotype RC HY QD BHH Haplotype RC HY QD BHH
hl 1 h28 1

h2 1 h29 1

h3 1 h30 1 2 2

h4 2 h31 1

h5 1 h32 1

hé 1 h33 1

h7 1 h34 1
h8 1 h35 1

h9 1 h36 1 1

h10 h37 2

h11 1 h38 2

hl2 1 h39 1

h13 1 1 1 h40 1 1
hl4 2 h41 1 1
hl5 1 h42 2 1 1
h16 1 h43 3

h17 1 h44 1
h18 1 h45 1
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gk 2
Continued table 2
%:flji:ype RC HY QD BHH ﬁif:l%ype RC HY QD BHH
h19 1 h46 1
h20 1 h47 1
h21 1 1 h48 1
h22 1 h49 1
h23 1 h50 1
h24 1 h51 2
h25 1 h52 9 8 3 9
h26 1 h53 5 1 1 7
h27 1
" 2.1.3 B LEH
o W 4 A b FERE IR CR 3 PR 91 09 — 41 i 4T
- AMOVA 4387 (5 3)  BEA IR 5 100, 48 . 3
A ) A S R T AN —0. 48 %5, KW R I N & 0 B
A RSP 28 I A 45 B K - Y 0 B 2 A B L R AR )
WAL ZE R 2 S I AN B S B A PN AR S5 T RO A 5
INARA IR 3 MR CR A F 3 G5 5 i L 2%
BO 43 R — 41, b E i B AR BEAR CR O3 N7 51 2y
—HHFT AMOVA 5387, 8t 4% 748 5 32 Z AR P 7E IR
AN AR T] (100, 67 %) 20 B P9 - 4AC [ | 1 4 3 ] 22 S
Bk .
A ) S 1A PN g5t A% R B8 R st A% r b F, 45 2R
() WoR 4 AN [R) iy 2 AR B R P 19 - 2 38 4%
BN 0.005~0. 008, Ff 4 [ 11 fie K 35 1% i 25 02 g FH
5 BRER, SN st A% BE B2 5% BRI AL B0 RE R F,
B —0.013 99~0. 006 11, 5 e T B¥ 44 a] 35 1% 43 1k
TR BR . % Wright J5 36" 8 5L R 45t Fb
BERILPIRME R T 1(N,, =10. 35), Slatkin™ A
N, AHR T 1 B 5 R 25 1 ok B R 8] 35t 4% 434k 1 32
R, B Ik F st AR R AR S R 434k . B IEHEI 4 AT
b P A B AR TR] CR 6 PR 97 38 A B A5 6, BR AR T
FE A 8] 1382 1% 50 4E
2.1.4 ®EHLIHE
PR AN 4 DB AERARR CR T 5 i
TR I 45 B B R (3% 5) . CR K JF % Tajima’s
T 1 , D fH(—1.960)F Fu's Fs {8 (—10. 810) ¥ Jy 1 {& ,
o Tajima's D #56 5 B & PE B & (P<C0.05);Fu’s Fs
M CROLB N 55 b OB B E %R (P<0.0D, HIT Fu's Fs ikt
Fig.2 Neighbor-Joining phylogenctic tree based on CR 303 He Tajima’s D X0 (I 393 97 5K i ) AN - i 450

gene haplotype

ORI 4 AN TR U 7N 2R A [ BT A A
P B PP PR e 1 D e b 2 o B SR S R A AR
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RI ANMKRIEAREEFEEE CR ERFIA AMOVA S ig R

Table 3 AMOVA analysis results of all sequences from four Hexagrammos otakii populations of CR gene

Group Group 1 (RC,QD,HY),
(RC,HY,QD,BHH) Group 2 (BHH)
A5 53 : :
a /3 i === %7 N =A== S
Lo N2 S A A5 S TR R 02 i ya 5 5 DT R
Source of variation -5 Al xﬁ‘ﬁiﬁ Contribution T y‘ﬁ'ﬁiﬁ Contribution
Sum of Variance Sum of Variance L
- N ts rate for squares components rate for variation
squares components variation (%) $ S S %)
4
,Aﬂ?#lj‘] 1.124 —0. 006 —0.39
mong groups
1 TR
ARNFER 3.902 —0.007 —0.48 2.779 —0.004 —0.28
mong populations
E%HZ‘SW . 165. 879 1.508 100. 48 165. 879 1.508 100. 67
Within populations
it 5
169. 781 1.5 169. 781 1. 498

Total

T4 ETCCREEWMANKEANELETEREKEBTEYBREES.F, ERBETANTEHEREES
Table 4 The average genetic distance within and between populations and F; of pairwise difference in CR gene from four Hexagram-

mos otakii populations

E’tﬁlations RC Qb HY BHH %\jﬁz\]giz;gnliffi%ince within populations
RC — 0. 006 —0.010 —0.008 0.005
QD 0.007 - —0.014 0.002 0.008
HY 0. 006 0. 008 — —0.008 0. 007
BHH 0.005 0. 006 0.006 — 0.005

TE XA LIRS B ] g (e B e X AL BN F

Note:Below the diagonal is the genetic distance between populations,above the diagonal is F, of pairwise difference

A R B R A S R g A i 2R (R 3D, R 020
B Rl 7S 2k B AR B I AT e A i 3h S K 020 w= % {fObserved value
wme ]2 {HExpected value
AR T = Tau/2u %KY L ki b e
b B A R R AT A R L e A A R A L X S
BB KU LR £ K Tau 3R 2. 93,0 LR 1K g o
0 XA T A 4 728 S el R 500/ 1 T AR AR B ] 0.05
R 2 AR S R U S 4R B R sk B ) 29 & AR TE oo . i
12. 1 JT4ERT 01 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17
N ° A B K& 7% 5 #Pairwise mismatch
RS KEAGE 4 TRED CRBRAEREE s KNSR g CR I 91 B R B 543 1
Table 5 Neutral test value of CR gene from four Hexagram- Fig. 3 Mismatch distribution map of Hexagrammos
mos otakii populations otakii CR sequences
Tk FrPE RS B Neutral test 2.2 Cytb HEEREI S
Populations Tajimas D P Fus Fs P 2.2.1 B3 % EBH
RC —1.779  0.029  —5.594  0.002 it PCR ¥4 . Fe FIAL IE )5 # & Cyed F: A
HY —1.654 0. 040 —11.069 0. 000 Iﬁ]ﬁ]ﬂ?—ﬁuéﬁjﬂ 651 bpo ,\':Pmﬁ A T G ﬂ] C SF‘
QD —1.670  0.021  —17.276  0.000 e ,
BHH —1.782  0.019  —9.297  0.000 Yo Ay 22. 606,27, 506,15, 76 1 34. 274,
Btk Total —1.960  0.027  —10.810  0.001 A+TEHEEMRKF G+HC & & (50. 1% >49. 9%),

KM ] 56 AN HP s 21 NMRAME BN
SR 35 AN PR S N B R AR e HE (H M 19. 04,
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Cytb FEH 7 51 B Rl N - 29 B A% B Z2 e PE R B (o) ol
0. 934, V- B AR R Z AR M 4R 2 (o) 7 0. 005, 4 4>
BRI 5 B e A 28 22 B R (0. 892 ~0. 957) FIIG
B A7 IR 2 FEE (0. 004~0. 005) BIFF I (R 6)

x6 BBREMCOD BERFIEESHEESH

Table 6 Genetic diversity parameters of Cytb gene sequences in

each population

0o 2 qﬁz é{]g o %R %
i 5 k "
(o 3] L1 77 %
RER AL S i, Mean  num-  FEPE x
Popula- No. of Hanl b [ . Nucletid
tion haplotypes laplotype er ot pars wucletide
diversity wise differ-  diversity
ences
RC 10 0. 892 2. 346 0. 004
HY 18 0. 957 3.516 0.005
QD 17 0.952 2.997 0.005
BHH 18 0.933 3.078 0.005

2.2.2 RSB FGH

Cyth F R 5 51 e I 2 SCT 38 Fh 5 4% A (R
HAP1~HAP38, W3& 7), H i 25 A~ B A 7 g Al =2
B R 65, 79% . IR AT 3 A M PR
Pl =2 B R 10 AN, JU B0 R R I S s fE AL 12
A, SRR R 13 A4S, o HAP37 Jy 3 ik B £
B R A Ay BRI 15.00% ., PABESk A (Agram-
mus agrammus) (GenBank & %5 :1.C128734. D {E
HANEE K R U AN R A Cyeh FE D] BA% R4 1 R
SEit AR fn & 4, BoR 38 AN BLAE R A 4 AN S AR
PRI AR S R LR — ML R 6
FHFN R 5 AR 2 /> 2 2 5 B 43 3 3R Sy — 32
T OKEAZE 4 DB Cyib BERNT

s |—-HAP16
HAP17
oHAP33
—HAP32
1_{—HAP20
HAP36
AP28
HAP26
HAP24
! [—HAP21
11HAP37
HAP22

BTLX

0.02
Bl 4 RiEANLBERAK Cytd FEH AR N] REKEW
Fig. 4 Neighbor-Joining phylogenetic tree based on Cytb

gene haplotype in mitochondria of Hexagrammos otakii

Table 7 Haplotype distribution in four Hexagrammos otakii populations inferred from Cytb

ﬁﬁ%ype RC HY QD BHH E‘Hiﬁ%ype RC HY QD BHH
HAPI 1 HAP20 1 1

HAP?2 1 HAP21 1

HAP3 1 HAP22 1

HAP4 1 HAP23 2
HAPS 1 HAP24 1

HAPS6 1 HAP25 1 1

HAP7? 1 HAP26 1

HAPS 2 1 1 HAP27 2

HAP9 1 HAP28 1

HAP10 1 HAP29 1

HAP11 1 HAP30 2 1 2 3
HAP12 1 HAP31 1

HAP13 1 HAP32 1
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gR7

Continued table 7
ﬁ:fl%ype RC HY QD BHH ﬁia{fl%ype RC HY QD BHH
HAP14 2 HAP33 4 3 2 1
HAP15 1 HAP34 1
HAP16 1 HAP35 2 1 1
HAP17 1 HAP36 2 4 2 2
HAP18 6 1 1 3 HAP37 2 4 2 7
HAP19 1 1 1 HAP38 1

2.2.3 FAidtsEH

AMOVA ZpHréh B (55 8) s o Kl <4 iy
A R R AR A S — 21 B AR N AR ] 100, 51 %0 .
PR IA] 28 SR U (—0. 51 %) R B 4 ASBEIR ] 815 45
P AR 5 5 AN B i, B A T A B TR A 2 = R LR
BTV 3 AN [ M B A AR CFF 5 L1 BE R o
O 53 Ry — L, AU T B AR A A EA Sy — A R
P la] 28 5 BT ik %R O 100, 76 %, 2 BE ] AR S R
—0.72% , FE AL 5 VR T HEAR N AR E] ,

KU ANLAMBER Cyrb T KT 51 19 38 15 B 85 A0
FEHB AL SRR B (F ) W3 9, BEAR ] 1 °F 2438t 4%
PR S 0.005~0. 006, HAifg fH 5 F & dL il 5K

RS EFCyh EEM 4 N KEANLKEEEH AMOVA S HTER

1A% FE B f 55 (0. 006)  Ho Al a5t A% BE B 34 0k 0. 0055 #F
A 1] 7 7 BE AR I st AR oy Ak iR B F, O —0. 025~
0. 021 8,7 & 1 2 B B B (8] 14 38¢ 1% 43 16 48 £ K
(F,=0.021 8) .t # ¥ Fl o4& ol F 3 1] 35 1% 53 b A />
(F,=—0.025), &Xt &M Cytb FLH 758 1L HE
BMEF, AW RA—8, HEMRE Cyb FHFH
MIEEE G N, = 9. 00, & B K U 75 46 0 3k R 58 3k A
BRI AR S0 AL B 5 AR oy AL 48 B0 B 4
— 3, X A B 4 %5 T IR % A HAP18, HAP30,
HAP33 . HAP36 . HAP37 b KU 7~ 26 10 i i i A #f
Pt H A A s AR AL S kS T AR ] 1
B .

Table 8 AMOVA analysis results of all sequences from four Hexagrammos otakii populations of Cytb gene

Group Group 1 (RC.QD.HY),
(RC,HY,QD,BHH) Group 2 (BHH)
A5 R IR A5 5 5 k% A5 S R
.o 7. AR / eI U NG R ya T DL
Source of variation ?z*ﬂ{ y\;iﬁiﬁ Contribution j:?nfﬂlf %Eﬂﬁ%ﬁ Contribution
>um o ariance rate for Dun o artance rate for variation
squares components variation (%) squares components 3
P
’Aﬂﬁm 1.027 —0.011 —0.72
mong groups
P NPT
ALHE PYBE A ] . 4. 458 —0.009 —0.51 2.958 —0.001 —0.04
Among populations
ﬁﬁﬂj\] . 163.116 1. 699 100. 51 143. 376 1. 494 100. 76
Within populations
&it -
167.575 1. 691 147. 360 1. 482

Total

x9 ETCyb BERAM 4N BB THBEEER.F, BERFEANTYEEES

Table 9 The average distance within and between populations and F, of pairwise difference in Cytb sequences from four Hexagram-

mos otakii populations

N S S, Ay S =7
Popﬁlﬁons RC Qb BHH ?jﬁfgfjﬁiﬁfiﬁaﬁhin populations
RC — 0.021 8 —0.002 —0.025 0. 004
QD 0.005 — —0.016 —0.004 0. 006
HY 0. 005 0.006 —0.008 0. 005
BHH 0.005 0.006 0.005 — 0. 006

TE XA LR R A g e B X A B F,

Note:Below the diagonal is the genetic distance between populations,above the diagonal is F, of pairwise difference
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2.2.4 MBEREHE

Cytb F& R ¥ 3 Hh M AG 56 25 R (36 10) R« Taji-
ma's D {EH1 Fu's Fs Y 0 0H, 2518 —1. 250 F
—9. 022, MIAHEGE ¥ L ARAREZFZE X (P>
0.05), J5 & W 25 S PR i 3 (P <<0.01), H IS
AN R S Ze AR Sy — A B AR AT 73 BT i), Cyeo B
PRI 91 i e I i 53 A1 43 B P13 5 P A 3 g
TR AN BE X 43 BT BT 45 K U 75 £k 0 8 K Tau {H
2.60,Cyth S YA S %Ny 2% /& 7 4E i
R 7S e A B R SR A1 29 19. 97 J74EHT] .
R0 KiEAZLE4DBER Cyb FHIREKRIGE

Table 10  Neutral test value in Cytb sequences from four

Hexagrammos otakii populations

RN A B Neutral test
Populations Tajimas D P Fus Fs P
RC —0.770 0.254 —3.448 0.025
HY —1.260 0.087  —10.852  0.000
QD —1.501 0.037  —10.557  0.000
BHH —1.468 0.039  —11.232  0.000
SR Total —1.250 0.104 —9.022 0.006

w52 {Observed value

wm= JJ] 3 {HExpected value

e
%)
S

g
w

M Frequency

il
<
o

<
o
o3

0.00
0 1 2 3 4 5 6 7 8 9 10 11

B 3 72 53 $iPairwise mismatch
B 5 RUe7SZeft Cyh FE R Ty 51 4 e 0 25 06 o 53 A1 ]
Fig. 5 Mismatch distribution map of Hexagrammos

otakii Cyth sequences
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Analysis of Genetic Diversity of Wild Populations of Hexagram-
mos otakii based on CR and Cytb Gene Sequences

ZHAO Wenxi', LIU Ying', YU Chaoyong', WANG Lijuan®, SONG Aihuan', LIU Hongjun',
ZHANG Shudong’, GUAN Shuguang'

(1. Qingdao Key Laboratory of Berthic Fisheries Aquaculture and Enhancement. Qingdao Engineering Laboratory of Exploration
and Utilization of Marine Germ Plasm Resources of Qingdao,Marine Biology Institute of Shandong Province, Qingdao,Shandong,
266104 ,China; 2. Key Laboratory of Experimental Marine Biology, Institute of Oceanology,Chinese Academy of Sciences, Qingd-
ao,Shandong, 266071, China; 3. Rizhao Fisheries Group General Corparation, Rizhao,Shandong,276800,China)

Abstract:In order to further understand the genetic background and differentiation of Hexagrammos otakii
population in Shandong Province and rationally protect and exploit fishery resources, the mitochondrial con-
trol region (CR) and cytochrome b gene (Cytb) were selected to compare mitochondrial gene sequences of
three wild populations of Hexagrammos otakii distributed along the coast of Shandong Province and one wild
population of North Yellow Sea offshore, and their sequence characteristics, genetic diversity and historical
dynamics of population were analyzed. The CR and Cytb gene sequences of Hexagrammos otakii wild popu-
lations were obtained by PCR amplification, with the total length of 485 bp and 651 bp, respectively. A total
of 40 polymorphic sites were detected based on CR gene sequence, with an average haplotype diversity of
0. 908 and an average nucleotide diversity of 0. 006. 53 haplotypes were defined. Based on Cytb gene se-
quence, 56 polymorphic sites were detected. The transition /transversion ratio was 19. 04, the average value
of intra-specific haplotype diversity was 0. 934, and the average value of nucleotide diversity was 0. 005, thus
38 hapotypes were defined. Comparative analysis showed that all wild population sequences of four wild
Hexagrammos otakii had high haplotype diversity and low nucleotide diversity. NJ phylogenetic tree, aver-
age genetic distance between populations/within populations, F, value, gene flow and AMOVA analysis re-
sults showed that there was no significant genetic difference between wild populations of Hexagrammos
otakii along the coast of Shandong Province and North Yellow Sea offshore wild populations, there was fre-
quent gene exchange among populations, and no significant genetic differentiation was formed. The results
of population dynamics showed that Hexagrammos otakii underwent rapid expansion in the late Pleistocene
and formed the existing genetic pattern. There is no significant geographical isolation between the genetic
structure of the wild populations of Hexagrammos otakii along the coast of Shandong Province and the wild
population of North Yellow Sea offshore, which may be related to human proliferation and release and the
Yellow Sea coastal currents and warm currents in autumn and winter seasons, which may lead to extensive
gene communication between populations.

Key words: Hexagrammos otakii , mitochondrial DNA, genetic diversity, mitochondria control region, cyto-

chrome b gene,population genetic structure
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