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$IBES DNA HIBHARIE TS

B, EEEL AL 0 SR F R, E &

R

A AR b3 v vl 8 IR AT SR B S PR S B =, R [ K P B R R B S K RS T, IR B 266071 2. T EE
FRY HEHEAREESALRE, LR F5 266003; 3. £X K% K= 2 BT 361020

FEE: R AFLP.RAPD FZ bR JR B b ZEF (Cyr b) i BT M H AT 18 E 88 (Cynoglossus semilaevis) BEVRIR
R F AT . 7 HIRA 5 XTI A 18 KRENLS W] F1F 5 6 3 MRk GG ET R BIG T A BF ok 7
B BEAT 7 1. AFLP Fl RAPD 7 HT 46 R 3% B, B0 B AR (R 0E 1% 2 FE I v T B0 B 44, 7 FE B AR I8 % £ e M BB 1K
FF Shannon % FE MR HCREE R 0L REGHATIRE L T RIEME, R K E, BETR FERE THEN. FHMMEZE
AL, B F SR AIREL 2 EACPRAR . XS I AR 37 MR BRI Cye b BB BUT FIBEAT 43 4T,
AT B 5 PSR, B R AT P AR R, S B A5 T HI FE AR T R T B S A5 T H A TR I B

&4 FrERAERL

Cyt b P T RE W, RIB R 2 R OB A B MERF AR R R, MR R E

FEAE 0~1 2 (8], FIRHRRIT B F A 27 . WL AL 3 00 TARC KT 18 15 B3 B 4 8135044 22 573 O PR B A a1t 4%
BRSO TH 5, R AFLP AR08 B Rl 1A% 22 53 it o o R 2 — R B 22 T AR [h Bk R4, 2007, 14

2):192-200]

KHIR: FIFHG B E LMY AFLP:RAPD: B R b
B 5 %5 :Q959.486 MERFRIRTE: A

W (Cynoglossus semilaevis Giintuer) J& 8% JE
H (Pleuronectiformes’ « & # £} (Cynoglossidae’ ~ 71 %5 /&
(Cynoglossus) » PR3 H V8K 45 ko P& 8
MK MR R AR, e BB A oA £ R
H A S I S T S B N B R
PR B HRIR AT, A AR AR KR AT S0 &
SEAR R ER, R R ER AR A R X 5 2L e 4,
ARPEHHIF R EEEP ALK AR R,
PRI R E S Sy T 1, W R v
PRIBAE 22T BT 50 A R WARTE . AR 118 &
N LFEFERAE IR, A L5 0] B A 2 0 i
IR B R A 1) 2% A 22 F P 0 0 JBT 5 R IR 50 R AT AT
FU, AT AR E - 8 5 fim 1) 8 R OR3P AN LR 58 B /]
FREER .

FENLY 15 2 &% DNA (Random amplified poly-
morphic of DNA, RAPD) B thiE . R . 7 5 54
Ko O# 2 N T s R G ALEIE AT A
SE I AE 22 FEME R I DL % B Ay i LS8,
14 b Bt %2 &4 (Amplified Fragment Length Poly-

Y#5 H #3: 2006 — 08 —29; 1£1T H#3:2006 — 11 —24.

X EHS:1005 - 8737 — 2007°02 - 0192 - 09

morphisms AFLP) 1€ — #0819 4> FArid i R, 3
H RFLP M Al &= & A RAPD (R {E 1, e
2N BE AR E A 4> T B R TR AU AT Btk
LR BT 0T 5T U U7, [ ] AFLP $iA
R RS F B S S R LT T KR
FBE 5 8220 (B 7F £ 25 THT OB 50 8% 4D, 32 4,
A L5 T L0 L K 1 48 o % | 28 40 o 7 5 J1
MK KR 2 RE M T AR 327 ki g
DNA R 70 30 4 e Y5 30 40 B B A 35 % 4 7 28
MR 5. Cy b ALK DNA EWE AR
SR tm L IR, AR P R, 8 SRR B K 22 R 1k
W, H AT TR Gz 280

AIUH R H AFLP A RAPD £ A Fl Cyr b
BRSSP 5045 BT 3 Fhor T AR it B R 4047 T 3%
TR VU T AR 0 R B R RN SRR R R R
RPN B AR Z R AN BE AR (R IR AR 57, B 4 Moy
TV BRI FR 5 i 8w SRR s A 2 h
PR B AR BRI SR B R IR 22 R, N IR
Fob 5P UR (AR R AT FR 2L R B R T R 2R

E2&WME: BER ARRFEESEYINE 30271027 ; BEK “8637 11 X% B H 2005AA603110) .

TEEE N HEE 1981 ), B, LI A4, A F I B s,
BTAEH : & . E-mail: zhuangzm@ysfri. ac. cn
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%2 M

BhARAR : 2R IE B DNA R L 4 7 193

530 A% T AR T TR (AR AR
1 MR5I%

1.1 ##

3 T ) AN B R T 2003 F 3~4
A W18 e R il B SE N T = SRR ST A
AN s FETERE R B 3N T BRI K = A m e, A=A
T WFRERAE, Hop A RIE T iR, h N TE
BT —R. BELEHINAART —70 CTRAF
&M A BARBEPLPEIE 30 MAME T AFLP F1
RAPD 547, BEHLIHEL 18 /> 5 i BEAN K F0 19 A1)
BEANEAT Cyr b ZERFH 54T
1.2 DNA EEL

KAE OB K KR AR R
(K121 DNA. A HITACHI U-2001 %4k 5 8 Bt
T2 DNA B, I 18 1ok 2515 5 5 I s 1R T DNA
M5er, B 4 CRAF&H.
1.3 AFLP 7 #f

B Vos %2951 Wang %301 77 18 AFLP
P, BY 100 ng %= K140 DNA A EcoR TR Mse TEEAT AL
BEY), BV i LS EcoR THT Mse THSKEZEH B 1 pl
BEVI =43 A7 TRy 1. Ty 18 R N AR T O B %
94 C 2 min; ¥% 94 C 305 56 C 6072 C 60 s, 3%
20 MEE, B 5 72 T EAH 5 min. W H =9 1:10
R fE, T8y 1S, R 5 X514 & T
AFLP 5307 SRR F2)F 9: H 58 94 C 2 mins
7194 C 30 s, 65 C 30 s, B R IE KU B FFAK
1), 72T 605,10 NMEHEEH:94 T 305,56 T
305 72C 60 5,26 MBI, 72 C LM 5 min. 3k
FE) TR 186 519 7 50 Rk B S E A L #E 1.
EBMEY M=) e B L 6% A% 1 R T 4 T A vk e
HEAT FLIK S B, PR 46 R 5 SR R e e (A )
1.4 RAPD ##7

RAPD % [ 4 5 Williams % B 5 A 4 101
PCR [ I s Rl 25 pl, £946: 10 X PCR Buffer
2.5 pL, 25 mmol /. MgCl, 1.5 pL, 2.5 mmol /L
dNTPs 2 pL 10 pmol /L FEHL5 14 CE#EATD 1 ul,
Tag DNA % & B (Promega) 1 unit, P /& 10 ng /pL
K20 DNA 2 pl, H& B KB W ZE KA 2. 78
PCR X % 94 T A5 1% 3 min, 2R 5 34T 45 1A
W, % —1E¥ % 94 C 1 min 36 C 1 min, 72 T
2 min, &5 7E 72 C #E4110 min- RAPD 7=#) H &6 iR
125 1.5% FIEEIEHE LIS LYK 70 B, T Bio-RAD Gel

Doc 1000 H 35SV AT EN K B 1

F1 AFLP A E L TR 18 a4 155149
Tab.1 Adaptor and primer sequences used in AFLP analysis

54 Primer J#7% Sequence
Adapters
EcoR I-adapter 5 -CTCGTAGACTGCGTACC-3’
5 -AATTGGTACGCAGTCTAC-3’
Mse I -adapter 5" -GACGTGAGTCCTGAG-3
5 -TACTCAGGACTCAT-3’
TRy 85 514
Pre-amplification
primer
EwoR]I 5 -GACTGCGTACCAATTC-3
Mse T 5 -GATGAGTCCTGAGTAA-3
e s ik
Selective amplifica-
tion primer
E-AGAM-CAC 5 -GACTGCGTACCAATTCAGA-3
5 -GATGAGTCCTGAGTAACAC-3’
E-AACM-CAC 5 -GACTGCGTACCAATTCAAC- 3’
5 -GATGAGTCCTGAGTAACAC-3’
E-AGGM-CTC 5 -GACTGCGTACCAATTCAGG-3
5 -GATGAGTCCTGAGTAACTC-3’
5 -GACTGCGTACCAATTCAGG-3
E-AGG/M-CTG 5 -GATGAGTCCTGAGTAACTG-3
5 -GACTGCGTACCAATTCACT-3
E-ACT M-CAT 5 -GATGAGTCCTGAGTAACAT-3

1.5 %HK Ccy b BERF R ESNF
FRHB1F5) 4 L147342-Glu: 5 -AAC CAC CGT
TGT TAT TCA ACT-3" 1 H151492-Cyb: 5" -CTC
AGA ATG ACATTT GTC CTCA-3" (LI &0 .
PCR & N A4 % A 25 pL, &4 2.0 mmol /. MgCl;
0.2 mmol /L. ANTP, 0.2 pmol /L &5 514, Ex Tag 5
0.75 unit; 50 ng £ K241 DNA. KN 444 94 C fiAs
£ 3 min, 521t 40 MEF, BRI EIE 94T 45,
527C 455,72 C 45s 55 72 CHEAH 10 min. PCR ¥~
WP 1.5% TR B bE SR s kA I, B R A
B4 UNIQ-10 £330 DNA B PIGR A & (Rl s
afifb [P, BOE & R0 R B . 58 48 BT A
h3&[E ABI 2\ 3700 A4 A 375 AT BEAT XX
1) U, LA ER DNA J341 0 ol 5
1.6 BEDT
1.6.1 AFLP 1 RAPD *I AFLP #1 RAPD %
TG, RIE RIS R A LWIER 1AM
MY A& HOEMWAC oA 1, AR Ch 0, M B
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#14%

AFLP 1 RAPD J& 45 04 R AL FE. X AFLP
RAPD ¥4 Fl 5 Bk 7 vk 34T 9 #7: 3 —, AFLP M
RAPD Hric #52 Bt bR, #48 R 46 $0HE 50 B 45t
ST B 2 LA E W Shannon TR0 H
1 ANKHMN 1AL, 34T Hardy-Weinberg
S B V5, VR R AR SR A R R A 1k R
. GBS E TR

LM B p= 230 BB S S8 X100%

BEMUARI S; =2N, /(N; + Np» HH, Ny
A5 AR N N
5 FARAEMA TR,

WAERHRE D=—1n S, RXHF S NHLLAL.

Shannon Z FEMEIEH Hy= — D) X, InX; /N,
KA, X R R A B I, N
TR GBI B AL S B E. n DARFEEA
HFRI 2R H o= — E Ho /n, B n ABF5T
RS, BIEZREME: Hy=— D) XIn X /n, 3L
X AL DR RS BHE. R
AV, BEAR P R TR A TR AR 2 R BT o A B A
Hopop /Hyps (Hay— Hoop) /Higpo

WG H =1~ D) P%, P, EARL S b
(SRS v P

HESMRI G N BT IS (H) F1%

Fr4H AR

Cultured population

Yellow Sea population

AN P2 E B (D FIREL B G,=1— H, /H,-
FIF POPGENT .32 150 AF 40 5] 8t 1% A UL A
RAEFEES, UPGMA % oM 1 MEGA3.0 #R {2
1.6.2 Cytb H DNASTAR % {0 AR5 71 34T
it HE T . I DNASP A B2 &0 A
HIRZ PR S A B A5 A 2 FE 48 40 A Adequin X
PFET AMOVA S W Al H BE A AR 28 5 R U

2 ZRE5H

2.1 AFLP 7

B R 5 X IE B S 14, M3 il f SR T
3 ANEEAILTE 90 B E T R H DNA A & 1 3
T 315 A FEK R B (60 ~ 330 bp) s H
42.5% B GE 134 40 9 3 D EERFT A AR L
=,57.5% 8 B 181 450 RO F 4 BEAR 5 AN K rh
Rl E2E, MRS B A1E—ANERE A
R B REREMES | R M RE 130k 63 A~ 44~
800, Ll E-AGG M-CTG ¥ 3 ¢ 71 5 5%, E-AGA /
M-CAC FI¥ 8 68 11 B ik GE 205 & X 514K H 1
R Q=AM i i J & RO M E, A K
AT AT A ANMA Z [0 BB A R R 2R R B A, R
RILFT LA F X 5 3 AN BERIRE R bR i . &
1 275 T E-AGG M-CTG 5|4 38§13 21/ g &
fif AFLP 28U EE RED -

T B A

T B

Bohai Sea population

1 H E-AGG /M-CTG 5144 15 2| 17 8 H 8 AFLP f8 8 & (RED
Fig.1 AFLP patterns of C. semilaevis using primer set E-AGG /M-CTG (part)
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#2H AR I8 F 45 DNA MR REE LR 195
F2 AFLP AR HESIPESRENEFFHERE A DNA PHEHHEEH

Tab.2 Primer sets used for AFLP and numbers of amplified bands observed from AFLP analysis of C.semilaevis

A& A ot tH 7 A EZYDAE 4 Z L A LA /% R

Primer set Individuals  Number of loci Number of polymorphic loci Percentage of polymorphism Genotypes
E-AGG M-CTC 90 59 48 81.36 90
E-AGA M-CAC 90 44 22 50.00 90
E-AGG M-CTG 90 80 38 48.72 90
E-AAC/M-CAC 90 54 53 66.25 90
E-ACT M-CAT 90 78 20 37.03 90
B Total 90 315 181 56.82 90

W 3w, Bk s X5IWTE 3 ASBEAE N
RO AT B 0 281 A G g BEAD L 265 G B
1) F1 249 GREEEHAR) , Horh 2 &40 580 B & H )
YH1A 140 1~ (49.8%) 118 1> (44.5%) F1 100 4~
40.2%) - BT, S BEAAR M) 2 2500 55 L 9] 5 =
HERIRZ, FRE A RAL. Ll Shannon £ #£ 1148
B F R BB AS S 2 I FIRE RO AR, B i
A (0.136 9 > @i BE4K (0.107 6) > FREEFE K
0.097 8, HHH 83.86% it Ui T BRI,

16.04% 1 A& 598 T B AR . 0 R AR ¥E Hardy-
Weinberg “FH# B 1%, tH & 3 MRER W T2 & 2,
[F) A T HE B0 T AT i AR SR T A T UL
o FA, T B R D) ) S AR S AL R B R 0.142 8
(14.28% M- R RIE T HEARED . 3R 4 5 H T ¥
TR 3 AR 2 [A] 1 38T 45 AR DL RS A Bt 4% PR BT, FFAR
PR E T 3 NEAR UPGMA & Zii (B
2. AW, MRIE AFLP 3R 7 3 AR, il #E A
5 SRR BRI AR B B BN, 8RR AL B

%3 H AFLP 1 RAPD 715 H ¥ 5 FE8H 3 MEEHBRSHUESE
Tab.3 Parameters of genetic diversity for 3 populations of C. semilaevis based on AFLP and RAPD data

SR L DAEE Shanmon
BN LB /% £ REPERER (1) TR EE (HY EBESNREHE G
B o
N Number of total Sha Expected Coefficient of gene Hp Hg,
) nnon . . .
Population loci /Percentage of e heterozygosity differentiations
polymorphism diversity index
AFLP RAPD AFLP RAPD AFLP RAPD AFLP RAPD AFLP RAPD
i Yellow Sea 281 /49.8 150/80.0 0.1369 0.3813 0.0879 0.2526
B3 Bohai Sea  265/44.5 150/76.0 0.1076 0.3793 0.0646 0.2524 14.28% 3.63% 83.86% 96.04%
58 Cultured 249 /40.2 150/74.0 0.0978 0.3665 0.0577 0.2422

VE - R TR I8 A B ELU (0 1 — Hop /Hl.

Note: Percentage of genetic variance attributed to differences among populations: 1 — Hyp /H, -

x4 FREGITHRENBEEENENEEZSES
Tab.4 Genetic similarity and genetic distance among three populations of C. semilaevis based on AFLP and RAPD data
Bk AFLP RAPD
Population % Yellow Sea 1 Bohai Sea 77/ Cultured 3%#F Yellow Sea i1 Bohai Sea 7778 Cultured
#¥E Yellow Sea — 0.9106 0.9171 — 0.9817 0.976 5
#¥% Bohai Sea 0.093 6 — 0.9192 0.0184 — 0.9828
F%¥4 Cultured 0.086 6 0.0843 — 0.0237 0.0173 —
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#14%

4{

) ¥ #£ /& Bohai Sca

FEAM B {4 Cultured
WTHEAR Yellow Sea

0.04 0.03 0.02

0.01 0.00

2 IR¥E AFLP v E S 5, Fl UPGMA 7= 3 MBI I8 H I R A
Fig.2 UPGMA dendrogram of the 3 populations of C. semilaevis based on AFLP data

2.2 RAPD 7#f

M 40 4> 10 bp FEFLT 17 IEHL 18 A HE R
R (5 90 T R 0~ 7 5 8 3 A 4 Ot 44 AR
5o FEAFENLG MY RAPD &3 H £ 1~12
18], AE 3 AN ILY G 150 20 M A 4, H

HH 1A (S0 7E BT A ANk 2 I RE, HAR
17 5P 24 G8 5) . I e A 3R 7l BEK
(122 2507 B 8 (2 00 B ELBD 42 518 120 (80 %)
114 (76 %> 1 111 (74%> . Bl 3 514 S98 *f - iy
F 5 3 AR 90 AR 3G 1 i

F5 EERRY 18 MREHL S FE IR B AL S
Tab.5 Number of loci and sequence of 18 arbitrary primers used in this study

1Y) 7G5 -3 A7 Gk FF G5 -3 fir S8
Primer Sequence Number of loci Primer Sequence Number of loci
S83 GAGCCCTCCA 11 S366 CACCTTTCCC 8
S84 AGCGTGTICTG 4 S368 GAACACTGGG 12
87 GAACCTGCGG 7 S369 CCCTACCGAC 10
S88 TCACGTCCAC 8 S370 GTGCAACGTG 10
S89 CTGACGTCAC 7 S371 AATGCCCCAG 6
90 AGGGCCGTCT 1 S372 TGGCCCTCAC 11
91 TGCCCGTCGT 7 S374 CCCGCTACAC 10
93 CTCTCCGCCA 8 S375 CTCCTGCCAA 10
98 GGCTCATGTG 9 S376 GAGCGTCGAA 11

Xt 18 Fh |47 i A W ) 1) R BB AR AT 18R A
S EHT, 25 R R, 3 A4 LL Shannon £ # 1
TR F R E L B E (Ho) 4 0.3757, B
BB REBNREZEE (Hy o5k
0.3813.0.379 3 1 0.366 5; B {A N it 5 & 7 1
{6 ( Hppp /Hg) 9 0.960 4, TR 1A 8] F)18 4% 48 53 H
(0~ H oy /Hg) 4 0.039 6, AT WL, 551k 96.04 % 3%
AR 5ok A BRI . AR ¥E Hardy-Weinberg V- # 5
WU S | 12 NSRRI PO A B B (H 4y
#1259 0.2526.0.2524 F10.2422, 3 MEEARZ (8] {15
R ERH 0.036 3, VR T B A4 (8] 1 a8 4% A8 7 04
3.63% 3L T KA Shannon £ H M 45 2 S AH
(G 3). ZT AFLP fl RAPD #4515 1% 3 AN BF 4k
g e AL B RS AR BE R WK 4, B 4 BoR TiX 3
MR UPGMA % %if. AT WL, RAPD 1 AFLP
(40 A 6 S 5 4 — B, s RIS Z ARV &L 1)

TG BEAR L IR, 5 T B A B 11K TR 08 B A [R) i it B Ao
2.3 Cyt b EBEFISH

FIH—XEHGI Y& PCR Y, 1331 T 2
THEIZRAR Cye b EFT B, B BR 514,
122500 402 bp B9 B, £ T B AN B AR
337 MEH H 4 AR RALR, A S8R
(B 537 AR LA T E 5 M55 (HL, H2,
H3, H4, H5), GenBank % 5% 5 4: EF137920 ~
EF137924, H 1 7 igh g B A o JUke 00 380 25 £ A4 L
By AR Y 19 MANR)T 5 576 42—, 78 5 A
o, S MRS TR, 14 DA R AT |1, H
R4 PSR BAE 1 AMEP L. B R
A B 2 AR PR B R IR 2 AR R Fe 80 0 0,
FUBRFAN 0.041.0.001. AN B4R (8] 1A% 1 1R =
FHCA 0~1, B EA N TR 2 7800 0, i
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%2 M BhARAR : 2R IE B DNA R L 4 7 197

HEANIRZBRZER BN 0~1, AR EIR 5 B8 4 0.31% M5 RIE T HEURTE, T 99.69% K727
ERPINZ R 1 AMEERER B 5. AR SRIET RN, PRER IS (% 22 572 A 53 5 (B B0ORERY
oY, PR AR R RS AR ), BARBAE T HIL  PRg R 2w T )i B O, T R AR gt 4 2 HE 1
FEBIE B AR o A BRI 77.78 % FT 100 % » RZ

AMOVA 73 1 B /s IR F fE28 0.31%, BT A

Ml 15 M16 30

e ———

3 Bl4 S8 X Vi T AR R 0041 IR
M:DL2000; 1~30 A E G E 4 31~60 R EIGH 15 61~90 K F-EFE
Fig.3 Amplification of genomic DNA from three populations of C. semilaevis with primer S98
M: DL2000; 1 — 30: Yellow Sea population: 31 — 60:Bohai Sea population; 61 —90: Cultured population

i # FE 4K Bohai Sea
TEREWER Cultured

B A Yellow Sca

0.010 0.008 0.006 0.004 0.002 0.000

4 1R4E RAPD tHE IR FE B, Fl UPGMA 7 M 10 3 D84 118 H#1) UPGMA R4
Fig.4 UPGMA dendrogram of the three populations of C. semilaevis based on RAPD data
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198 v E KRR % F14 G
H1 ACA AGA ACT Thab TGG TGA GCT TAC GTA AAT CAC ACC CCA TTT Tid Akt TCG TAL ATG ATG [ 60]
HE LooTEE IR DT i e e T T R T ey s Bt e (19
HA oi Gid 5 Sid v5s med bnd E0E ens Swe vnd wbe O mew o owws Vi w0 oans [Eegl
B S0 i e e s (i s M ke [l s (i S ) s sl s o s s DI
£ I = 1
H1 Coc Tih TTG ATC TTC CCG CCC CAf Chf ACH TCT CAA CCT GAT Gad ATT TTG GAT CoC TCT  [120]
HE o imsi s il s (o S M ke [l e (sl S e s sl s o sk s DO
H3 [120]
H4 [120]
HS [120]
Hl T&3 GAC TAT GCT TAG GAG TCC Aff TCA TTA CAG GAC TTT TCT TaG CTA TAC ACT ATA CTG  [180]
HE Ui slUHEs DA DadTEe saltiel D Daten il e ertarael Eeol
H3 [180]
H4 [180]
Hs [180]
Hl Cad ATA TTT Cah TAG CAT TCT CTT CCG TCA CTC ATA TTT GCC GAG ACG TAh ATT ACG GCT  [240]
B e sl sw ] e Geeni W M el lem e (e st Ml s el s e wa imss TR
H3 [240]
H4d [240]
HS [240]
H1 GAT Tah TCC GCA ATT TAC 40G CTA ACG GCG CCT CAT TTT TCT TT4 TTT GCA4 TTT ATC TCC  [300]
HE 1k isi bas e Saa iiie Soe e v iiale bah oa hh e bau et Sae ew rae waw  |peBy
H3 [300]
B v ool s il e (i s i el [l s (Al S W el Boedl s fewi v s BOCEN
= . 41 4]
H1 4C4 TCG GTC GAG GAC TTT 4CT ACG GCT CCT ACC TGT ACA AAG Atd CTT GAL ATA CAG GAG  [360]
BE e i wiaie e s (i e el waie el sieis (NI wain ielel eiaie (eliel sie Gl weo s BDERDN
H3 [360]
Hd [360]
HA [360]
H1 TT4 TAT TGT TAC TAT TAG TCA TaG CCA CTG CTT TCG TTG GCT [do2]

HE Lortaes GEITRLR il ShdUaa il it Inea Mios]
HA o @os s5h aae By 09 mow Vi o O was O waw e
H4 ) ... [do2]
HS . [doz]

5 VIR HEHBE Cyr b R 5 A B EFF] H1~HS B
Fig.5 Sequence comparison of Cyt b gene among five haplotypes (H1 — HS) in C. semilaeuvis

AHWFFURH 3 Fft 737 i oot 2 1 7 SR THE A4 a2t 1
LZREERET T 85T, AFLP Al RAPD 73 7 9 45 2R 7
FIRRRNR A AR LB R A, B RA R
BB LR A . KRR O b EBIF
2ok R R R OAAR e RN IR G L 4 R A e M2 AN
Fw o AT IR T RIS R I I A R
H7 A%, R4 AFLP 70 HT i 45 R, FR I A 18
RIAL RN T i B AR R A, 22 257 A LR ) T 2%
5 JE A Shannon 53t/ T B ZE B 44 RAPD H 45
7] AFLP 73T 45 REEA — 3. 13 IR A4
WL SRR T B AR R, AT R i T IR B RE AR I 2%
AR, TR AR, A SRR A R,
B alia 7 o H0G 0, A 7% R TR AR 1) 2 A% 22 BE PR R
Ko 5K2 /A5 AFLP i 2 89 B A= 3 44 10 BF

AEREARI N TR 17— ACEAT T 8 4% 2R B
FU, RIS E BRI 3 AL S 2 A AL A B
Shannon T30 % 79 2% £ 35/ T B9 AR BE4A DS, £
& BRI AFLP FrRid SR B B hvE KBt 1 A
HPAE BRI 2 DNFRIE R RE A 2 AT T ST, R
BAFE BRI R 22 A7 15 LR FnAS R 8] 8t 4% 22 55 B A
INF AR, SR B RS Z A TR 2. 3
FRIC R B R B RIS R 2 RE M R T i B A, X AT
fie BT s s KR RN, SR B R D
R, ER G RGR AL N, S KA O 5 B A
B, RSEK: AFLP #3515 200 g B8R 2 &
£ 5 LE 1] (40.2% ~49.8%) ik T K A B = B 44
(76.6%) 7 ML B 69.2% ~70.6%) 24, [7] o [ V%
THEH 3 ANBERM 2 &0 A ] (58.4%60.3% -
649% ) EL B AIK 23, 7] 7 67 B A2 BEAK (46.18% ) 5%
TEBEE 40.07%) M 2GS 22 R 2 B, @it ks
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%2 M

BhARAR : 2R IE B DNA R L 4 7 199

) Lh A LAt 425 B RAPD 3035 1 515 31 16 2 41 45
ELAG £ R I, -0 SR EER (74.0% ~80.0%) 1K T
N PRI AE AR 91.03%) B2, AR T f i B R
TEIK 85.71%) AN FRIATEIA 83.93%) B3, /T 443
A19%) B kst Q19%) 5. w7 0 2F g 65 Bk
st 2 FEMEMINT A, IX AT RE T2 B T 48 A AR b
B R LR D, SR )y LR 59, 3 B bR A /s
DL R SR B K

7E AFLP 1 RAPD 7 #TH, R R B 3 A HERM
5 S 1 A T R R S B B B AR AL 72 Cyr b BT
A1) o A R IR R ) 9 B A [ A B A
I R G H o /Hgy HARSE AMOVA 8 F,»
3 Bl A>T bR An o 2 o 0 B AR (R A AR R R R A
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Genetic diversity in Cynoglossus semilaevis by AFLP, RAPD and mtDNA markers

HAN Zhi-giang" 2, ZHUANG Zhi-meng': GAO Tian-xiang?> LIU Jin-xian?> LI Yu-hui*, WANG Zhi-yong’,
TANG Qi-sheng'
(1.Key Laboratory for sustainable Utilization of Marine Fishery Resources: Ministry of Agriculture; Yellow sea Fisheries Research In-
stitute, Qingdao 266071, China; 2.Key Laboratory of Mariculture; Ministry of Education, Ocean University of China, Qingdao
266003, China; 3.Fisheries College Jimei University» Xiamen 361021, China)

Abstract: Cynoglossus semilaevis is a commercially important marine fish species: which is widely distribut-
ed in the Yellow Sea and the Bohai Sea. C. semilaevis has been intensively studied in China’ including its
basic biological characteristics and artificial reproduction. However, very few studies on C. semilaevis were
focused on genetic diversity> which has become an obstacle to further researches on the protection, manage-
ment; rational exploitation and sustainable utilization of C. semilaevis resources. The information of genetic
diversities in different populations will give us theoretical guidance in breeding and genetic improvement. In
this study three molecular markers including AFLP; RAPD and the mitochondrial cytochrome b gene se-
quencing techniques were used to analyze the genetic diversity and variation of three populations of C. sem:-
laevis. The genetic diversity in C. semilaevis was detected by five selective primer pairs and 18 random
primers. The AFLP and RAPD analysis results indicated that the genetic diversity in the Yellow Sea popula-
tion is higher than that in the Bohai Sea population and the genetic diversity in cultured population is the
lowest among these three populations. Shannon index and G suggested that the partition of genetic varia-
tion be mainly distributed within populations. Compared with other species: populations of C. semilaevis
presented relatively low genetic diversity. As detected by cytochrome b sequencing: a total of five haplotypes
were found in 37 individuals from the Yellow Sea and the Bohai Sea populations. There were five haplotypes
(H1,H2,H3,;H4 and HS) in the Yellow Sea population; but only one haplotype (H1) in the Bohai Sea pop-
ulation. However to significant genetic differentiation between these two populations was detected based on
Cyt b gene. According to the results: it can be concluded that AFLP is one of the useful molecular markers
to detect genetic diversities. However; AFLP markers are inherited as dominant markers, further studies in
terms of utilizing co-dominant markers are needed for a better understanding of the genetic diversity in this
species. [Journal of Fishery Sciences of China,2007,14 2):192 —200 ]
Key words: Cynoglossus semilaevis ; genetic diversity; AFLP; RAPD: Cytochrome b
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