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EF cytb 2 D-loop HJ 4 P~ Kik
NEaBEAEESFESR
oOREVE, RN, DA LB X, K

LR R % R W2 B L 7R IS 2642095 2. F KGR 58 — MRS T ILAR 7 5% 2660615
SUNARA AW IR 5 266104)

1 E. A B &R K DNA W4 & % bleyh) Fa4= 4 K (D-loop) t ¥ 42 F 7] R AT % Kk~ & & 4 AN BEK (R 5 5
R BN L SR, PCRY G 2 515 2| 365 bp(cyth) #1387 bp(D-loop) th &% 2t J7 7| , Mega iT & % #
BFcyth FA+T A EBG26Y)E T GHC W4 EMU7.3%); Dloop # A+T W& B 69.3% EHE T GHCH
EEGOT  ANBEKTFHNERMCE EEAR FEALSRE RIRIBHERTFARER ZR 8, cyt0 £ H
2% % 10,7.75,0.739,0.007 3 F1 2.656; D-loop X 4 % % 18.25,12.75,0.846,0.012 1 2 4,673, 4 MEHAEW K %
HEdSEKRINAAL AERBE WERABRFABGCNSEERTHEREK, ETHFEBEK w0 M
D-loop B 2 F % F A M (AMOVAY B M F, 253 h 03186 78 0271 4, B T TR RETE R AEBENSH, £ T
Kimura 2-parameter % & # I N] M E R LKV S AT A BEEEH R EH 2. LA EK cyb £ F 0 D-loop K 3
AR AR K Uk N BB R R SRR BATIE .

KEWR R NG & B F R B & K DNA cyeb 3 A0 D-loop; 3% 15 % 4 1

hESES: Q344 XEkFRIZAD : A XEHS1671-6647(2017)04-0524-11
doi:10.3969/].issn.1671-6647.2017.04.009

KNkt (Hexagrammos otakii ) 752k Bl (Hexagrammidae) 7N 2k 1 J& (Hexagrammos) 1) 25,
Sy A TR H R DL K RV B e A I, R v TR A0 IS R T R N A R B 2 O R
WAE R BB . 32 ) KA 28 ISR 0 T R . BB T 30 KU 7S 4R £0 1 75 SRS 18 oK L W Ve aod 2 4l
PG R e /N R A B BT IR IR O ™ . FRIEDXS TR AR L A S N 20 4D 80 AFAUTT 4 2= 4, KAR
L5 H AW 20 br E IR0 O T 5 R AT 6T R U 7S £ 38 4% 22 RE M 1 0F 5 A [ P A0 2
AR UL, BTSN HA Habib % A3EF COL,CONI-ND3-NDAL 1 cyeb X # 1 il H A< 16 B 3T B 04 35 1% 25 #
HEATWRFEN N BB G A X A A AR A AR N O ORI AN £k st A 22 R P (R BIF 9T A BEURE St 4R b AE HE
it s, B R A T D-loop F7 8 kAT it 1% 22 40 1 5 3845 S5 48 19 23 B, IF R AT cyeh 80 COT Ak A 47 %
e

A% Z FEE AT T T LA T A ) ol 18 2 A g s DA R i Ak R i Je i) s O B AR T A v Rk T AR 90 G B
R E A B AR T R . kiR DNA(mtDNA) BA B R i 5 45 DB g i i v | F Ak o i i
SRR O AN TS B s T AR bCeyeb) A X (D-loop) J& Wt 5% I H L
TR B AL R AR R L 38 T RE A K OF 1 84S 2R BT E AW T 2 R 2R 2 REE AT
MW (Aci penser brevirostrum )P 854 (Coilia )™ . B AE 1 (Oreochromis mossambicus )™ | = 55 18

s B H#3:2016-08-30
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B8 (Spinibarbus yunnanensis )" | K W (Mystus macropterus Bleeker )™ AW 8 (Culter alburnus)™™
S BATHI LA cytb K2 PIFN D-loop 42 il DX HE 73 2 51 73 B oy [ R g 7S 2 A i 4 S REAR (1382 15 2 e 1
XFECEP A 5 SR AR I i 2R L PSR T 3 A M BB AR ] A Bt 25 RAE R B AE T BRI LA RIESS
2 A0 R 38 1% 9 55 iy ik G v Ml B 3 A DR A AT L AR IR B AR A

1R

1.1 #ARE

S BT SR FH B A R U N 2R A 4 SR B ORE (122°517E, 39°25'ND30 B L IHE 5 (119°58'E, 35°30'ND 30
AL (122°37"E, 30°03'N)30 B8, FRAHFEIA N ik ¢ 0 5 ik S RIS % 1L sk & 238 PR CRE R H D
BRI BEFRIE ) 30 B RS ILE 1, BEEUARKAE 15 cm 2547 B9 (B A4, BUR 68 LA
PLHF TR BOR 95 Y0 i S, — 20 CARAF & .
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Fig.1 Map of Hexagrammos otakii sampling sites(QO)

1.2 DNA BJ#ZEFA PCR 9§ 18

TR FEAS IR 8 5L IR 202125 30 mg (BRI A8 77 58 B AR AR AR IOUL Y AL 88 3L 30 mg, FEAR AR HIUE
fig) , SR PR S L 213 P 41 DNA 42 BUR ) & (b o RAR A LB A BR 2 R 4742 B, 3% F 200 pL
TE 1, F—20 CRAF. TP BELRAR cyeo IERTIY . BHES149(5-AAC CAC CGT TGT TAT TCA
ACT-3), FlE31¥(5-CTC AGA ATG ACA TTT GTC CTC A-3), W T¥ 1 D-loop #Hl X 151 ¥ )%
HIF L Y5 (5-TAA CTC CCA CCC CTA ACT CC-3), FilF51# (5-CCA TTA ACT TAT GTA AGC
GTC G-3)., PCR W ARFHR 94 CHIAEYE 5 min.35 MEF (94 CAEPE 30 s iR K 30 5,72 CHEAH 1 min) .,
5 72 CHEM 10 min, §73G cyeb FEF P51 PR KRB 52 °C . D-loop SIHIIR KR EE R 56 C. ifi Y
PCR R Z A 50 pL: DNA #itRk 2 pL (25 20 ng/pl) . b FH5I1 84 2 pL (10 pmol/L),25 pl 2 X
Premix Taq(KEFAEWARAFD .ddH, O #3552 50 pl, B 5 L PCR ¥ 84 7= 4 28 i 43 50k 1% B9 B g
T B G PR VKRS I IS 8 B A H A I PCR P24 3% b 5t 363 A8 A= W R 25 RHEE A IR R HEAT 0 )
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1.3 BRSNS

W FF 45 B 28 Dnastar 4443 (DNASTAR Inc., Madison, USA)# %5 I # BUA 2% A Bt . R mega
6.06 58 148 507 o5 Bk 2 1 LA B HF A [ 1) 388 4% BE B9 F AR . i DNASPS. 10 304 1153075 51 19 504 78 4
(h) BAREAI ZREE (HD KR Z R (o SFEZTEIR 2 580k . A Arlequin 3.11 4R H 4> F 48 5 4
B 7 1 CAMOV A) SR RE R ] 382 4% 43 Ak 46 80 F o 1 HHES TIN50 725 (permutation test) &6l & 3% .

2 LHREER

2.1 mtDNA cyth FH &R

2.1.1  cyth BIL 5] LR AT

PCR ¥4 J5 B0 5 45 - 5 GenBank HyE M K IE7S LA mDNA cyeb JER P 5 HEFT L X, 8 2 JIr
R BIPSI N E M A B, 4 Dnastar WG # U 5] 365 bp AT A . &S BEARMBRIEA R LFE 1, T,
C. A, G FEE M & = 08 29.4%,30.0%,23.2%,17.3% . A+T &= G2.6%) /T GHC &=
A7.3%) FF B SR b ARRAEDT I 5 H e 40 28 A0 B 35 41 A O 1) 14 4R 4B

K1 BEMKcyth 5 Dloop EE K EBEWMEAMN (%)

Table 1 Base composition of ¢ytb and D-loop partial sequence( %) in different populations

T C A G

[N
cyth D-loop cyth D-loop cyth D-loop cyth D-loop
K ) 29.4 33.7 30.1 15.6 23.2 35.7 17.3 15.0
R & CBF A 29.4 33.7 30.0 15.7 23.3 35.6 17.3 15.0
SRl (B A 29.3 33.4 30.1 15.9 23.2 35.8 17.4 14.9
HIEE37:9) 29.5 33.7 29.9 15.8 23.3 35.6 17.3 15.0
T 29.4 33.6 30.0 15.7 23.2 35.7 17.3 15.0

2.1.2 AL AN

cyth TEAIT AR I 4 BEAR N ZREEE B WL ZE 2. MR BF IR 2 8L 19 Z R B, 28 S 21 A, i
PIfE BN 17 A B 10 A4S, I AE T IR 25 5281 7,080 B 1 R Z FEE 0,019 40, Y] B T H & 3 M
. RERRZFEMIRZ IR G5 W B IR0 R 2R 22 R AR Z R CE RS A A AR
PR 3 A HUE AL 5 A PR IR 25 54K 0.862 &% 1T R Z - 0.002 36) IR T IR & (B ALK 6 4, 712y
fEEALE A PSR 8 AP IR 25 8K 1,301, B R 2 RE 1 0.003 56), K i IRIE G S 1l 1 A&
cyth FEHIH 19 R A Ay 6 FhOR SRS AR AL (GR 3D, 5 SRRy 31.6 00, IR 13 Fh LA AL SRR AT H
o7 RO R IR BT B T 2 AR AR, 5 ORGE (3 )RR & (4 A Z ] SR R
ST RIESRIBE Z A7 4, Hapl fil Hapd 78 4 DEEAR S84 B0 H A 244K B 6 52, o] fE 2 i i
R BRAE T SREHFEIR S RIEA R EZ I E R (A 5RARBEAHTF (R 3.

F 4 PN A BRI Kimura 2-paramter i3t % B 25 F1g A% 70 (L8 80 F o, o S L AR 3% R & 19
A BE B d i, 4 0.018 05 3R 5 15 K A9 3ot 1% B 28 e (1K, 4 0.004 0, 3 AP AR FE R L R FLRE 1L A9 st A%
IR B 5 (0,356 6) , K 5 HH & 38 B AR (—0.011 1), 3 DA BR D F 28 5 98 (AMOVA)
ULZR 5, FEAAR I AR 5 5 31.86 %0, A8 R R HR 4ok H T REAR K, 3 A BF A BEAAR H] 50 5 35 st A% o Ak
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x2 BEE oy BEREESHEESH

Table 2 Genetic diversity parameters of cytb gene in different populations

poe an o . i

I sl
Pi Hd k T

Kk (A 356 9 3 6 8 0.749 1.382 0.003 80

WA A 359 6 4 2 8 0.726 1.301 0.003 56

Fril (A 344 21 17 4 10 0.802 7.080 0.019 40

Hp 8 (R %) 361 4 3 1 5 0.678 0.862 0.002 36

R3 RKERKE cyb BEVEEHETHNSH

Table 3 The distribution of cyzb haplotypes indifferent populations of Hexagrammos otakii

BAfE R xR #E WM& Ff+ By R K I & Ffo 0 A
Hap 1 13 15 12 10 Hap 11 1 1

Hap 2 1 Hap 12 6

Hap 3 7 4 14 Hap 13 2

Hap 4 5 4 1 3 Hap 14 3

Hap 5 1 1 Hap 15 1

Hap 6 1 1 Hap 16 1

Hap 7 1 Hap 17 1

Hap 8 1 1 Hap 18 2

Hap 9 2 Hap 19 2
Hap 10 2

TE < 28 AR B OR P AN 5 A e b B £ A

R4 ETF oy BEREBHHNHEHEOREER (MALTH)
EakaotiER (AL L)
Table 4 Pairwise genetic distance (below diagonal) and F, (above diagonal)

among wild populations based on cytb

o £ x & R & Ff+ 1l
K& 0.011 1 0.356 6
R & 0.004 0 — 0.347 9
J+ 1l 0.018 0 0.018 0 —

" RoR T

x5 BEF oy GHHNBERERHNSFAEDW
Table 5 Analysis of molecular variance (AMOVA) among the populations based on cyth

75 S ok IR A H ioE AR 5 Ry A S/ %
T AR 1] 2 48.911 0.760 95 31.86
NG 87 141.567 1.627 20 68.14
AR 89 190.478 2.388 15

F., 0.318 63(P<0.05)

2.1.3 T R%EMH

EPEAME £2 2% 1 ( Pleurogrammus monopterygius ) 28 BAK cyrb ¥ 5 AE B 4 B (GenBank % 3% %5,

ABO087414.1) , 3 F Kimura 2-paramter ¥ NJ 70 F RZ G #H AL (& 2) . Bootstrap K5 I Eh 1 000 1K,
AP A BEAR 2 0] VA B S 1 0 R T A B S A B — > B o3 S AR

3
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Fig.2 Neighbor-joining tree based on mitochondrial c¢ytb sequence of Pleurogrammus monopterygius

2.2 mtDNA D-loop FFI iR

2.2.1  D-loop #5740 w5 #7

PCR §"#4 )5 F P 25 R 5 GenBank A9 KU /S 2R 1089 D-loop 3 R P B 2R AT LE X, B 72 Jir £ A Bt
FE5I o H B Be . 4 Dnastar W5 8BS 2 387 bp BIAH ZBUFS A Be&A BRI SR ILE 1, T.C,
AGW ¥ & R 33.6%,15.7%,35.7%,15.0% ., Hh A+TWERG6IL.3V) BES T GHCMHER
(30.7%) » R 43 W 5 i B 5L M 1) 4, 5B HE S D-loop MARAEAHAF S
2.2.2 W SR

SRR D-loop FPAAFH B fE ZRE DL 6, S 1L B4 22 B8 1k d5c i (2 5247 00 33 A T 2945 S8 A7 1
27 A ST 16 A, P T IR 22 B8 12, TR Z FE 1% 0.031 35), KR Z . Bl S FIRIE & 19 2 08 1 i
2,5 cyth FPAN TS5 AR . ME T cyed PSS, D-loop H R & BEUR A 2 BE P (8 507 45 11 4>,
{8 2015 AL 9 A BAAE T 12 A PR IR 22 580 2,108, B AP TR 2 RE 1 0.005 46) B i 5 T B A8 3 A (15
S 10 AN AT 2915 B 5 A, B AL 7 A PRI R 22 58K 1,366, T IR Z H 1 0.003 54), D-loop
Fel i 38 FhEAE BRI A 6 FOR LS BAE RN (R 7)., 5 AR 15.8 %0 i 2 Bl 4 ANBRIRILEE L FIR 32 Ao
FET R BERREA I rp 13 A S S I BEOR BTl o, w85 T30 2 S BEAAR L ) LAY LR 5 R 5% (3 4SRRI &5 1)
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(2 A I AR R LD FREFIRI 5 Z W 09 (5 1) . Hapl, Hap8 #4252, 1T (82 & J5 06 19 FR A%
R, R R AR S G R G AR 4 4N . D-loop HE RIS B LS RS cyed PRYIEAR —5L,
FF Kimura 2-paramter 371582 ) 3 N ARERB W SREEBERLEXE S . KESHLBEESE RS
(0.028 0), K FlI R 4 1 1844 15 85 5 A (0.006 0) . HIHE & 5 FF 11 844 701k 48 B 85 (0.316 6.,63), KiE 5
R 5 4% A8 B AR (—0.004 9,92) ., 4 FAERAH (AMOVA) 3 9, BFRMAS 7 7 27.14 %, %K
ook B F RN TS, 3 AU A BER NS B kL b . iX 5 eyt PETAG IR 45 R IEAR — 2L,
R6 JEK D-loop BIEZHMESH

Table 6 Genetic diversity parameters of D-loop in different populations

PRAFAL AT 75 5 VL A faﬁéf]{% [ERCEOAES R qim&u ?i’,ﬁzﬁ *Zﬁ@
K v B AR S A E23 45 iR 2% S B Z etk
Pi Hd k b
KiE (A 368 19 13 6 16 0.938 3.216 0.008 35
I & (D 376 11 9 2 12 0.894 2.108 0.005 46
Fr il CEF A 354 33 27 6 16 0.894 12.000 0.031 35
AP (FR B 377 10 5 5 7 0.657 1.366 0.003 54
RT KiEANZE D-loop RIEREREGETHS G
Table 7 The distribution of D-loop haplotypes in H. otakii
e Kk WG Sl [HIE:] s Ki& W& F+ il oy 22
(B4 (B4 (B ) (€29 (B (B (B (FRH)
Hap 1 9 9 6 8 Hap 20 2
Hap 2 2 2 1 Hap 21 1
Hap 3 3 3 Hap 22 8
Hap 4 2 Hap 23 1
Hap 5 1 Hap 24 1
Hap 6 1 1 Hap 25 1
Hap 7 1 Hap 26 1
Hap 8 4 6 1 16 Hap 27 3
Hap 9 1 1 Hap 28 1
Hap 10 1 Hap 29 1
Hap 11 1 Hap 30 1
Hap 12 1 Hap 31 1
Hap 13 1 Hap 32 1
Hap 14 1 Hap 33 1
Hap 15 1 Hap 34 1
Hap 16 1 Hap 35 2
Hap 17 1 Hap 36 1
Hap 18 2 Hap 37 1
Hap 19 1 Hap 38 1

TE 25 FLAR S B H O 5 A G A B 2

®8 ETFT Dloop EERBHMTFEHEHEEER(NALTHIREEIHUIER(NALLT)

Table 8 Airwise genetic distance (below diagonal) and F, (above diagonal)based on wild population D-loop

o 4 X i# W5 F1l
X i — —0.004 9 0.299 6
W& 0.006 0 — 0.316 6

f+ 1l 0.028 0 0.027 0 —
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£9 ETF Dloop GHHEEERHNAFHESN

Table 9 Analysis of molecular variance (AMOVA) among the populations based on D-loop

A5 5 S Y 1 e B2 % A 5 4 A5 5 LA/
T A 1] 2 79.842 1.234 15 27.14
RER N 86 284.877 3.312 52 72.86
S S 88 364.719 1.546 67

0.271 44(P<C0.05)

st

2.2.3 T RA%EH
ANEE PR B 2 A0 (P monopterygius )RR D-loop JFFIVE N 4N (Genbank & 5% 5 . FI858209.1) , % F

Kimura 2-paramter % NJ 41 R G LW (- 3) , Bootstrap MU KB 1 000 ¥R, HL B cyeb 5] i
75 10 ) R AR AR — 30, 3 N B A 1R 1R 32 A BH S0 1) PRk A i 0 S I R AR

)
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(=)
= o o
® N M m S
2 NAHRDR S >
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Fig.3 Neighbor-joining tree based on mitochondrial D-loop sequence of Hexagrammos otakii
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33w

FAT e BRI R P 7S R Al B A T B T RIS WP T 4 D RERSE 120 BAK) cyib FPAI
(365 bp) \D-loop F#511 (387 bp) Wi fE ZHEME . 4 DREMACH, JCIE VLR & L 1L 3 O B A e A, B 88 0 % B8
HEUR . KBS MR A7 5 18 BL IR RE ) 5 R IR A AL ZREMEA B/ T 0 BB C R E 2K
R X A2 4 BRI 014 PRIt 2 ) o A ) T R 5 A BB AR BT Z 0 R R A A T ) AR ) A A L R
SRR AL A VR BE

3.1 KEA&aBEESHEEMEESI NS

G cyeb JFHIH D-loop JFHILE 4 SHEAR 62 BEAS PR M (4 545 B K043 0 R 19 AN AT 38 A, Buff il &2
FEMEFR BT B0 0.739 1 0,846, 3 ANEFLEREIRAY cytb Al D-loop A8 S0 s B 8 A9 34 0 S L BEAA L 43 391 oy
YA R S AR S A 58.3 0 F 52.4 0, A8 A A K 2ok A AL EF A BEAAR, BT LA ILREAR 5 2 AN BF AR REAR
[ RGO RBIE . 2 BT 5 34 1 22 REVE R o S Ll B IR R 22 FE P (435912 0.019 40,0.031 35) Fie i »
K% (0.003 80,0.008 35) FRI 5 (0.003 56,0.005 46) ¥JFE A FSF 111, BRI B FEAK (0,002 36,0.003 54) 1 K 3254
B LA T 2R P T IR 2 B BT I R R 22 RO IR 3 AN AR AR

S B AE R AR 2238 F— AR AR i T AR R P R AR B B D 3 3 B RE SR 3G N, i 45 7% BE R A st A%
ZREVE B I A BRI B I AR £ L A R 05 BB 25.7 %0, R U AN 2R AR Sk 2Nk £ 2
5 e AR R A A T B GR 2 RN T R T U I R RO A LB AR ST AR B R, R A A
SRS L Z R RS . AR R O R R R A R B 2 DR R SR AR I B DL R R AR I 2R
RGN 0 & 0 () I 5 R B i O BR BE AR 2 PR L A BB 2 5 35 8 R R 0T T B 458 B 52 0 194 1o T 16 g R gt 1%
R RE

RO Y 5 R R 22 M A B, AT B 22 RE M R T A T TR 22 REMEAIR L 3X 5 32 - W AR 9 1) B A SR B 1 15t % &2
FEPE R S5 R M . P RER B T R EEALE ok IR By — A /0N I A A5 A A DR T ke Y T KT R B
PRI 0 R 2 — 1 DA B I R R R 0 A 3 2T S BRI AR U 0] 38 0 AR SR AR AR A 2 I L A 2 R
{EOZH R BB B AT MR ) Z e HE . X DI T add B, 3K 3 g 22 28 R0 IXGE & KT 7s 4k iy A K, 2 L4
FRE e BBt AL 2 AR PR SERE . SRR B K 22 0 A — Sk YR T o T s T A A B AR kR
(Sisoridae)™ BB (Cyprinidae) ™ YA (Culter erythropterus) &2,

F 2 R B e B S F AR R 2 By oAb R iR . AT SE i 3 A
A R BEAR E] (Y cyeb FI D-loop B9 F A 2358 —0.011 1~0.356 6,—0.004 9~0.316 6,334 1M+ 4> i
F AL Ak K% 5 R & A LR BEAR /N M L B R U 5 Ay 2 N RRIR I A e R EE R K . st G B
S5 5L o A S SR AT L R 3% 5 BRI 5 AR Y 35 % PR S B Ceyed R 0.004 9, D-loop 24 0.006 0) 5 #1115
HoAth 2 N FEARELTE (cyeb 9 0.018 0,D-loop 4 0.027 0~0.028 0), ARG E R B, aRTEE Fh P =
AT 232 v, L3 % B B A A S0 DB 50 A v 23 51 0.90,0.30 A1 0055519 3 AN TE A 1] f14 38t 14 1 5 14 R
it 0.05, AT ILIX 3 ANFEAAR ] 38t 4% 43 A0 0 A 3k B0 R0 BE (9 40 fb bR . AMOVA 23 B 45 5 o B4R 9 1 48 5
BRI Ccytb g 31.86 %, D-loop 2 27.14 Y0) it {78 s F 2k B T REA &0, BEAR ] 1) 0 A 0T A 35

3.2 EFAEBEMBESLSW

T cyeb F D-loop F 81 Bl (1 NJ B 527 o 5 A R A =2 1] O B AT WD 91 3R A B — S i AL 90 S
AMRTE Y 149 73 A AE AN ] G332 A L X A2 2R 2 i A 8 A T MR AR 0 A BT A B 4 SR A — B, ORI R
3 R 1) 388 % BE 8 45 30 nT B BXL ) ) SR B85 v 9 90 4 e 3067 AT SUT o R A ) ) 24 2 B st A% T A8 T S80I 5 ' L A
A5 Al 2 AT Al 2B R, R DAY S U 1 AT 3R AR A 63 e g A o A
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RPE S A I SR 08 S T A sl PR Al X e 4 10— 11 A & fesa 4 L7700, BAFERKG L FIK
IR B AL T T P T R U B T R AL ) VY S 2 A A Sk WY I B — M r) R U B BRI R R . K
V7N 22 4 0 4y B 7R 3R 2 K TR 3 JUAS H A7 B 020 3 BBE T i 2 4 () b 77 3 L i T 0 B ) R S U
TEVR A 020 4y B SR 28 AR R R S, 5 L 25 Ml 0 R A I TR S 0 4 R i B T D A 4 M BELAS AH R
B3 A FHE A ) - BEAT T A 35 A9 38 1% 0 A L Xiao 857l Han 2859 45 W AR B9 2518 . T BF 52 9 /) 2
A8 2RI B Qi £ IRORY: St 7 A AR T2 A BT R AR T T TR Sy vl R U U TR UL 4 2 A U Sl BT A R AR R AL
KR DR S UL 0 S G L FE AR 8] O B TR 3 Y s AL

4zt B

55 H A B A £ S, AR BB 471.(0.000 7)) R H5(0.002 8)F0 (0,003 65) U A HL L 3 AN HF AR BEA
18 R 7S 2 £ 35 LA e v M AZ 1 TR 2 R L A PR MR 2, 100 I R 1 R 7S 46 £ 1) vl % 5 LA R
KIGTF R T1 . JTAER , DR I 20 U5 10 K R, T I 2o B A 95 LA B LAt U052 Sy = 40 95 Y oy ¥l 8 05 1) 2 )
Jp . RUEFSEefh [ SR BEHH A8 18055 o L E B A Vi I P 5, 38 b 2 32 B A58 K 1V 52 W) o BT ahb 0 47 98l 9 98 ) £
PORARR EM . T RIE /S L A0 A ) M R B VR A R R R A5k T 4 R AT
A J5 I 1% T TR A v R 35 L A i e A5 3 A S M A KU N R s AL A R R 2 Ok B Bt B 2 R RO BF
58, 45 A mtDNA FUHAL S F ARt £ AR , 504 48 7R BE AR 2 RRdE st (L 25 M I C &
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Analysis of Genetic Diversity Between Four Populations of
Hexagrammos otakii Based on Partial mtDNA cytb and D-loop

SHEN Zhen'?, GUAN Hong-bin', ZHENG Feng-rong®, HU Fa-wen’, GUO Wen’, WANG Bo*
(1. Marine College of Shandong University (Weihai), Weihai 264209, Chinaj;
2. The First Institute of Oceanography, SOA, Qingdao 266061, China;
3. Marine Biology Institute of Shandong Province, Qingdao 266104, China)

Abstract: Nucleotide sequences of mitochondrial DNA cytb and D-loop from 4 different populations of
Hexagrammos otakii were amplified by using PCR technique, 365 bp and 387 bp nucleotide sequences
were obtained to study the genetic diversity of Hexagrammos otakii. The results showed that the content
of A4+T (52.6% )was higher than G+C(47.3%)in cytb, and it was also higher in D-loop (content of A+
T and G+C was 69.3%,30.7% respectively) through Mega calculation, the total variable sites, number of
haplotypes(h) , haplotype diversity(Hd) , nucleotide diversity () and mean pairwise nucleotide differences
(k) of 4 populations were 10, 7.75, 0.739, 0.007 3, 2.656 based on cytb and 18.25, 12.75, 0.846, 0.012 1,
4.673 based on D-loop, respectively. Diversities from high to low were Zhoushan, Dalian, Langyatai and
Jimo (cultured population). Diversity in cultured population was lower than that in wild population. F,
values were 0.318 6 and 0.271 4 based on cytb and D-loop of wild populations through analysis of molecular
variance (AMOVA) respectively, demonstrating that the variation is mainly within the population. The NJ
molecular phylogenetic trees based on Kimura 2-parameter model showed that three different geographic
stocks have no apparent geographic subdivision. In short,it suggested that the mitochondrial DNA cytb and
D-loop may serve as an effective marker for analysis of genetic diversity of Hexagrammos otakii popula-
tions.

Key words: Hexagrammos otakii; wild and cultured geographic stocks; mitochondrial DNA c¢yzb and D-
loop gene; genetic diversity
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