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it O KZEE Scophthalmus maximus L. B E]

EEEHT

e TERAT FEFET L AT EAWT & R
(PEBERFERBESHERYES B 266003:; R UMW EBVFRATFEMNAES
FHERE PRATHEFTRZERTHTF 9 266071)
TCHEWERFEMBESHARYE HB  266003)

TR BV FRAFEZARESTRERE TEATREHREZE K™

MR HFS 266071)

TRORM BB KR BRAR M 261400)

RE AR LY % % A% DNA(RAPD) i L EFA M 2 FHRIEE A2 T A E(F) . X
E(E) BHTS)I#RENZANAAZTHBFEROAEE M, 20 ) RAPD M AHLE Yt & AN B4
BRREFHXEAADNAS#TY B XK B 1I25AF L% F A E3F F A8 RAPD /712, A
BA/NFE 200—2500bp Z (8], = BEIR Y & S0 At Al & 12.80%—20.00% = 18], Nei & & % #
46 % 7 0.0142—0.0352 Z 8] , Shannon % # M 4§ # % 0.0423—0.0720 Z 8], % T B 5[ 4 & o
RS RAPD — %, B L ZABEHRHESHEEARK L PEETHEREFHEAX
FERE CEEBKARZ,MEEBHERMK, F F Shannon F ML K o Nei S HMS K EH
BEEXERORE, HERE RO E R . BEERELMRE, AMOVA 2 & R — S ik
527 Shannon # H MG H W Neil EE S ML H MO ER . BANAE TR H IR U LR &
BENNMEHEEERIEN EREREERETHEAANGE , EFER B XAHKF
HERNERRUYWAEE, CHEFEHBEHR O A ZEBHEMRE L,
340! KES, B RAPD, ML E BT &
FESES Q75

K 25 #F ( Scophthalmus maximus L. )3 34 Tur- 2002), SCERUERA  KRESHARE AR B KM FH

bot, BIEH AR ML H S F6E, 2—HE
MARRWEEREEAE BRI TRKEER
o 3K PN 7 R, AL BR R R (k5 AR ) B E b 3k
A6 &R (EE % B ), #ho+ i F0 2 ¥ (Blanquer et al,
1992)HE . REFAEAEKAE HHKER
W AKRE R 5 TEMFEFESH S LFH
TEMMER Rk, K BRI R ZAHAEEY
BRGEER, 2001). ET 1992 FHKIEKX
O, A 199 ERB AT HHEALIE, KFE
BIRBEAEREI T EBHIRERRE, B RN
KEEENFHAMF(FFEK, 2000; 5 FF%,

W BEERESFEME R AREY K, X R
YRR B Bk oK (FF &K %,2003), REH
NIZERE R AR AW LA, EF-BE T T
FETHRE . BAEMTHMALERS(CRAS, 2002),
R E, BENFTEMNES T2 100—150 7 R
BEIR i R (FF R, 2002a, b), R ES Z5]
R R I B A X GRS ESEER. &
TAT G SRR B W R, NI R B H %
HAMBEAHNEEERBER FEELRERASL,
FHRHAM AR R R, TR A
EEERIIME, HERALENRETIHHKX
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4 84 HEH L. 0 KEE Scophthalmus maximus L. HMeEAESE N 333

ORI RAE SR .
FE#L 4 18 £ A DNA (random amplified poly-
morphic of DNA, RAPD)Flfi TL & £ 4% (Microsatel-
lite polymorphisms, M FR" i #/FF| EE ", simple se-
quence repeat, SSR)H{ A I 4 5K % B2 K By DNA
FRICHE A ,RAPD 2 —Fh R 2L KL DNA £S5 4ER)
L EVF 2 AR RS ST LA A GE
LB, 199; FW =%, 2003). M TLE DNA
(Microsatellite DNA) LA 1—6bp i %7 4% 1 B} B A< 0
L EHREEZRTZAm T EMERENERY,
BAEMGTZ S8 E 5 TR ZELHERT
BB L SR A R EMBER ARG E LHE
TR AT R RAPD i SSR £ A,
X 1K SR BRI T A% 20 B, B TE A K F
TR T KSR AT RS AT S N A O A
K5 6V F BT YT IR B9 8 B htlh , DAHE B K B KEE 8F 5 0
Al R RR RS R E AR,
1 #ME5FE
1.1 KE#H#H
1.1.1 X 3 A~ K 2 8F ( Scophthalmus max-
imus L) BEIR B MK K 4—Sem EABIRE 4@
(NTEHE M), T 2002 46 A45MNEE
France Turbot 72 & (J8 F %) . Wi BT 5 Pescanova
ol &£ (S %78 ) M3 E Mannin Seafarms 23 F)
(H E 2R i 1Ry RS2 6F o BEALECEE 50 BB, v {4
BERBESET - 80CKA PRI,
1.1.2 K 20 4~ 10bp RAPD BE#L 51 47
dNTPs. Tag DNA RSB E L ETAEY LR
FHRAF, 4 I DES ¥ ERE Iyengar &
(1999, 2000) Z R HIFF| , ZEX TN K EEN A

R | &L s FsI % 1.

1.2 XBFE

1.2.1 3[4 DNA #2505 ¥k HH Y DNA B
PRI S 18 40 BE B 4 (2001) @9 i AN &gl . B
25 150mg KEEBEFF IR A A LB 8, B A 1.5ml
Eppendorf TEHLOMA 5401 STE 2% % (30mmol /L
Tris. HCl, pH 8.0, 200mmol/L EDTA, pH 8.0,
S0mmoV/L NaCl), RS/ M A SDS EAKRE X
1% .RNaseA £ 25 4 2018/ ml, 37 CHL# 0.5h,
A H B K EZ U R 200pg/ml, 45 °C K i i
EHEREBE. WHEMA SRR (pH
8.0) . By: &5 I BE(25:24: 1) & : R AR
4:1), FhEEFER L, WA 2 FHBY 2B
(75% )YLHE DNA, i L SR ITHE, F 70% L mE it
BRI, TREMAEE TE (10mmol/L Tris-HCI,
pH 8.0; 0.1mmol/L EDTA, pH 8.0)/F#®%. DNA &
B8 i1 GENE QUANT proRNA/DNA & & 43 ¥ {X F
BRARBEHL UK -EB J 4 105 F6 58 B X E U AE -

1.2.2 RAPD K H =445 PCR X 1R &4
& 10 x PCR W MR 2. 5pl (L7 < 100mmol /L
Tris-Cl, 500mmol/L  KCl, 2.0mmol/L MgCl,,
1.3mg/ml BSA,0.01% Gelatin, pH 8.4),0.2mmol/
L dNTPs, 0.25umol/L 5|4, #) 20ng £ 4 DNA,
1U Taq B (Promega) , & I B2 AT K 251, =N R
¥4 194 CHIZEME Smin T A 45 MEHX, B 5
£ 3 94°C 1min, 37°C 1min, 72°C 2min, & /5 7E
72°CREfH 10min. R B R SR =
XfBE L PR (B 6p) T 1.5 % WO BRAR B BE I PR
K5y B EB e i, H Gel Doc 1000 %E B AR {3 i 17
EREL LR

®1 WIDBEM.SIMFT PCR B &4

Tab.1 Four polymorphic dinucleotide microsatellite loci, including Primer sequence and reaction condition of PCR

(VA= HEFF 14 51 BARE(TC)  MeCl #EZ (mol/L)
Smax-03 (AC) 6 5'-GACGGAGTGATGTTAACTGG 66 2.0
5'- TCAGAACTACAGGTGGTCTC
Smax-04 (TG)ap 5'-TCACAAAATCTGAACATCGG 65 1.5
5'-GTAATCCACCAAACTGAACG
B18-11 CA4 (CA)s 5'- CAGAGGGATAATTCTGTGC 68 2.0
5"-TACTGGCATCATGGTCAAC
T/1TC18 (TG) 5 5'-GAGAAACTGAGCGTAGTCAC 67 2.5
5'- AATGATTATCACCGCTGCAC
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5 # b 35 %

1.2.3 M UBERHE™PHEN AL TR
PCR 2 W {& % (25u1) o & 10 x PCR JZ B 2% o 3%
2.5ul (B 4%+ 100mmol/L Tris-Cl, 500mmol/L KCl,
2.0mmol/L MgCl,,1.3mg/ml BSA.0.01% Gelatin, pH
8.4),0.2mmol/L dNTPs,0.25umol/L | #, 49 100ng
B4 DNA,1U Tag B (Promega). MgCl, 1.5—
2.5mmol/LIA & PMEMNTRE, HAERE 1)EA
*Touchdown "% 8 57 PCR A1/ BF K iz F2 1§ : 94°C
AZHE Smin,94°C 1min , 5 P 40s (U0 B 6938 KR 4
BB KR, W& AL S, & 1), 72C
Imin, #5710 P&, B 1 DERBEAK— B, R 5 DA
10 MBI G IR B IR JGREE , 217 20 DI, I
JGAE 72°C4EH 10min, 4 CIRTF. BRI IEAE
BRI PR A 8% M EERA
BB K 1h ARG ik B a A,
1.3 HEgItS5SF

XT RAPD B#Ei# 141t AR m Ik 4 R 8 &
TEREEER—DONE U &TALEWICH
1, & W5E A 0, #9 B R 0 B8 R AE 0 1 s fE R
ARG 48 5 R oy F B R bRic (R Ik R i
Mt — 2% DNA R B RN S LN 4L . RAPD
P RR M LI R, H— 2%l
oA RBIMAR, ARG o e R (R
W) BEIT1H A&, W Shannon 15 B 35 £ & AMOVA
(Analysis of Molecular Variation, 73 J5 2 7+ #7) 77
bro RS RWERI—A 74, 1T Hardy-
Weinberg V-7 i 12 , ¥ 4 B 2 B 990 R 56 B )5 it 11
it , Wi Nei 5307 450 50 b Xd b (1 3 10 K 35 6
PRBREEMN T EEQFBERNBSEERK
- (A I DA R B A Ul 5 A% A S FR BE VRN B O
H, SR EFSHEFENT.
1.3.1 ZENEtE P = E8L AL
AR % 100%
1.3.2 Shannon ZHEMEFE R H BHANEH L

PERERL: Hy = — O X, InX./ N, X, FoRNLA | fERE—HE
(R PSR N FR B AR I B A7 R

n AR BERNW Y 2 Hpy =
= N Hy/n n HTER IR

BEIRZHREME: Hyp = - ZX InX/n , X R
FOLTE o TR RGPS R
RS B RN OB R s R S Y
Ee 5] . Hpop/ Hep, (Hsp — Hpyp) / Hop

1.3.3 Nei ZHAZHREIEIEH H, BN LR H
Gy = 1= D> P, P, J S AN 37 5, b iy % i &
SOE

G, 52 7 B BE A il 81 1% fh AR A R B BE IR
IR ETE (H,) B ER THREE(H)M

PRBCL BN G, =1- H,/H,,

H=1-J;H =1-(>)1)/8. Hi,s

HBHARE ;J, B BRI ER -3,

1.3.4 ) H = [ 2 0-2 ®]/N,
Heo X, 2% MEFANERGBMEE, N HER

1.3.5 BEEEMEEHECE(DMBEESR(D)

RAPD 53 #7iH B A K 38 Nei(1978) B9 5 B: it
B, I=2N_ /(N +N);D=1-1, H'¥ N, T
N, DRI BE R x iy Y 28 DNA B B3
N, A PIREA ] W] B9 R BOgK.

MUBRMIHEAR: 1 = D, (xY)/( 2 X
\j )/ ~Inl. Hd X, ¥, HHx Fly
BEARSE . MM EEE,
1.3.6 AMOVA 7+ #r BE (AL 451 i AR-
LEQUIN # £+ i) AMOVA J5¥e, i+ 8 BE 1k a] &
AWM T 25 0, 0, BB 5 BB B 1k A
HBENEFAEBREER o MR, M
B @-statisties( @, ) AT A X iHE .

<;l5st=0'a2/0'72

D, S B RE (A ] 1) 3 A% o AL TR B A 5 B A (] K2 B
A A8 5 3 B AR AR SR e Y B MK OF
2 HR
2.1 DNA $2E

PRI KESHEF A DNA Bk #H B F XL
RNAZ . K. L&, 5 F B KT 20kb,
DNA J= 8N 2—5pg, ODag a0 fH1E 1.8—1.9 ZH],
2.2 RAPD &R

20 FEHLS | H 30T LAY 8 AR E i
i HA 1 A MAERT A MR R 2 B
S HRITIHPTAELZE(E 1 R5]4 S120 F
S SI198 M EMEEHE)., HEBT 125 %
W &N . B9y A RAPD & W5 H
3—10 Z 18], F¥ K 6.2 &, DNA "1 5 B K /N4y
fift 0.2—2.5kb Z I8, FrA G198 DNA 55 &
RAPD 4™ 1 F Br3, tnk 2 Frw .
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Fig. 1 RAPD amplification profiles generated by primer 1200 and 198

a. 914 120 BN L

148 198 %

AE M DL-2000

#2 AEGIMEIE RAPD-PCR § &R

Tab.2  Primer sequence used and the amplified results obtained Trom different primers

314 FEH(5'—3") RAPD {3 5 5k gl 4 IF¥)is'—3") RAPD {if 51 3¢
s AGACGTCCAC S s172  CTGGLGETGA 5
S04 GUAAGTLGOG 3 S178 TGUCCAGCCT 9
109 TGTAGCTGGG 3 S183 CAGAGGTCCC 8
S113 GACGCCACAC 5 5185 TITGGGGECT @
115 AATGGCGCAG 4 5188 TTCAGGGTGE 8
8118 GAATCGGOCA 5 S189 TCCTCOTCCC 8
8120 GLGAGACATC 6 S193 CTCGTTCCTG 9
S126 GOGAATTCGG 6 S194 AAAGGGLTCC é
S139 CCTCTAGACE 5 S198 CTGGEGAACT 7
SI171 ACATGLCGTG 7 S199 GAGTCAGCAG )

2.3 MIDEIHER

4 4 DR I TE 3 4~ K S5 0F B i o 4 e 1Y
B0 RO MR BB R B RN R e
147—333bp (FE SR 4T MG 25 R W 2 Brom ). Hop
Smax-03 F 4 TFMIEHE | Smax-04 & 2 %47 1L
ML BI18-11 CAH 9 NS BME T/ 17CI8 E 3 4
GLAE . RS RS A 3 R
A 132 AT 9 25 A 6 PR 4 L %2 T Sia-04 fE 1Y
B Rh R EE ERE R EBR bR
By TAATCIS EIE B p R BAE AEHE,

PR R EE (£ 3).

2.4 BENERTR

2.4.1 ZAE{SHE 20 4~ RAPD | $ir 4
BEW 125 Mudi B BEOTEN 24.00%., 74
BEAREORAEI B0 B R E. N 25 4 i
HEUR 2 B0 A W g R 12,809 - oA 0 4 1
{2 [] i 22 &5 3 458 7 L AE 12.80% —209% 2 [8].
ﬁﬂ@kﬁfa‘.%ﬁm 192 & 0 53 LE ] 55 RAPD B —

(A R e S A e A8 P 2 N e £ N A5

{z:.r:,.L.r; b il g K (3R 4).
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336 [i:3 * 5 i A 35 %
—— —— — —— — — a 2.4.2 BENREES i Shannon % ¥
T?TT??T??T&ITSFE B BB 2 S BG4 R % 4. RAPD
AT AR th 45 BEUR B 1% B REME M SRR R S >
_ o E > Fo ¥ ORZESPRE RN ) S0 £ REHE 4 B0
——— e ————— = 0.0744, i Shannon ZHEMIER T W BRIE T RA

1 23 45678 91011121314

B2 =BEEMTEEN Smax-03 BER T MR
Fig.2 Electrophonesis of PCR products of the microsatellite

marker Smax-03 from three populations

91.24% T FRAAIN,8. 74 M F 1A TREK
). TR SRS BRSNS
P B 5 RAPD 45 B — 2, Shannon £ HEHE$5 S04
BHBRETRA 86.719% B IE T FFETRMAEN,
13.21% W28 57 46 TR a)

2.4.3 Nei BE AR MR ¥ RAPD %
FOoRZEFHAE Neit REZHMHEE DA
0.0352(S) .0.0142(F) .0.0265(E) , 3 [ £ #¢ H: 1y

R ZEHETEAIMRNIBEEANSECEEFE

Tab.3  Allele frequencies of 4 microsatellites loci in the three populations

ERESCERmME
fir & K/Mbp)  HMNEEHHE
PUPL T B S PEERF EEBEE

Smax-03 294 4 0.5500 0.8250 0.6750
298 0.3000 0.1250 0.3250

300 0.1000 0.0500 0.0000

304 0.0500 0.0000 0.0000

Smax-04 142 2 1.0000 0.9750 0.7500
150 0.0000 0.0250 0.2500

B18- 11 cA70 281 9 0.0500 0.0750 0.2250
286 0.3750 0.1750 0.2750

293 0.1500 0.0750 0.0250

298 0.2750 0.2250 0.0250

312 0.0250 0.1500 0.2000

320 0.0250 0.0250 0.2500

326 0.1000 0.0750 0.0000

330 0.0000 0.1250 0.0000

338 0.0000 0.0750 0. 0000

T/1TC18 162 3 0.5250 1.0000 0.8250
166 0.3500 0.0000 0.1000

170 0.1250 0.0000 0.0750

HEFINF 5 Shannon £ REM IS $U5E € — 5, B3 2.4.4 FEHIEE PORQEN=Eias: EE B oy

FHERNZ SR (0.0352), B EE RN
ZRMHRAM0.0142) R W E 4, B Nei T A
TR R SRR B SRR 1 R 0.0354,

oA B SRR E R RER AR, R T %1
T3 R A 4 6 5 PR 4 B AE = B 1 B 3 TR A R
(RDIHEEBI U BEMN AR TR ELS
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4 3 BEHE % i O KZESF Scophthalmus maximus L. T8 # B9 815 45 4 5 47 337

{6 Heo —BHIAFIYREEMHIINFHNS> E>

F,5 RAPD 5} #7153 th ) Nei 3 N LR M 25

%gﬁ(ié 4)0

R4 REFINBRENBELSHUESY

Tab.4 Parameters of genetic diversity for 3 populations of S. maximus

EZHPELF(%) Shannon 2 # 1 5 81 Nei ZEH ZHEHEIE R T 2E B
i SSR RAPD SSR RAPD SSR RAPD SSR RAPD
S 100 20.00 0.9019 0.0720 — 0.0352 0.4822 —
F 72 12.80 0.6849 0.0423 — 0.0142 0.3019 —
E 75 14.40 0.8299 0.0571 — 0.0265 0.4719 —
2.5 BkEBEESUL 6] iR 3315 Ak R BB K -
2.5.1 BMEMMLEE 6 0, HIE Nei 8% 2.5.2 ZBHARMRIG MM R BRI E R

B AMOVA 43 #7 18 55 & B¥ (& [R] 4 38 1% /- L R B
G, M, THKS5, HEALIEN, B RAPD Flfy
T ESNFGH N KES 3 NN BEIE LRI
R—E3N, BETCREE D, b, K@ MEE
P B (A [B] 38 1 A Ak 2R BB /DS, P R 28 Rk I B 4

Nei(1978) % & # L R £ FI o fw i FR BE Y L3k 6,
R R LAE K32 8 3 S BF R 1] () 1 1%
PHEE /N, L op 0 [ 0 [ B A I 01 3t £ B R A
JIN HRCUE 2R B B v 5 P O T A [ B A 010 3t AR BE
EERK. WERTHEMMCRE 6, M o, B,

K5 KREFI BRAAMBEESIULRY

Tab.5 Genetic diversity index among three populations of S. maximus

Nei 12 L FHL G,

AMOVA it T L BB @,

G
S F E S F E
S — 0.0710 0.0531 — 0.03139 0.02953
F 0.0673 — 0.0432 0.01316 — 0.01896
E 0.0360 0.0332 — 0.01053 0.00789 —

X AT 8 RAPD 44775 B BUE X AR L B8 3 TR 418 B E

F6 KEE 3 ABME A Nei il 5486l MiEAEE

Tab.6 Genetic similarity and genetic distance among three populations of S. maximus

RAPD i T ERE
Bk
S F E S F E
S — 0.9810 0.9870 — 0.8864 0.8970
F 0.0192 — 0.9877 0.1205 — 0.9341
E 0.0131 0.0124 — 0.1087 0.0682 —

H AR T AREER(D), XM ALY EhSEHEUED

2.5.3 AMOVA i B (KB E L R KW H
AMOVA H1TBIEERITEZLW B =B ESH
— 2, 4 BB R AR N AR R AR R R RS e AR
F o® WITEAE(FK 7). RAPD Al SSR 4347 43 5| 18

~E 98.95% .97.35% KA F 3k B T BHE NN EK
8], &, H I A U0 2 0 - B A a) (9 48 B 5 A i
EEREWALE,
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338 [ # 5 i R 35 %
[T REFFHEN AMOVA S HEE
Tab.7 Data derived from AMOVA of S.maximus populations
Iy Iy ik TREE  BHAEEWD FEBR TRA T (Va) 5 G o,
(SsSD) (%)

RAPD 1 (A fi] 2 1.947 0.00526 1.05 0.01053
Bk 57 28.200 0.49474 98.95 _
B 59 29.400 0.50000 — —

SSR B k8] 2 4.300 0.03789 2.65 0.02650
3L 57 79.350 1.39211 97.35 —
R 59 83.650 1.43000 — —

3 g 0.045, B T 3R E 5] #E 89 K 2= 87 51 1% £ RETE K

3.1 KEMHEHNBELEN

KEEBFHI B L Z RV R K R T R I e
Ayl >z — . [A B RAPD DA X TV & (Iyengar e
al , 1999, 2000) % £ AR HICHON T 3ase LA
BB T . Blanquer 25 (1992)F i [F] T A a8 ik % AR Wt
R F o T R iR N N BB iR
R B 454,13 Fp[a] TEEAY 17 DMLS IR S
RER BHEEFBHRESE Idh-2 68 L3
ZAME 0 H 5 AR A b AR BE A K 25 6T B (R Y 1
TERE B HIHE % /N, AU 0.002 < D < 0.003, A [f] b 34
T B B9 B A K25 B R 1A A A T st AL 28 oK PR R
1K~ Coughlan % (1996) M K 2 6 & X 4 of 3 B 21 4
M TR A Smax-1, Smax-2 . Smax-3 . Smax-4,
1998 & Coughlan % Fl H F L EH BB+ E MW
Smax-1.Smax-2 Fl Smax-4 =i 550 M1 & IR 22
0 B0 B BT A R R K Z2 SERE AR B % AR B R R
B B AR RE R ()R 1% 22 S AR/ LT IRE s 1k
# Blanquer %5 (1992) ,Bouza % (1997) #1 Coughlan %
(1998) fY A 5T HRIE . BF A K 32 B B (Kt 1% ZREME R
AREA AT L EAIRE (1) KB 5 M0
FE] A B R — , HE D O KA S A B — v e 4k
a SR G ORI P N RN TRE S QTP L
FR IR (K ZE8F 3 r el R E T BUE R B0 .
(2) B4 A5 5 N BSIR (OR 22 Y TR 2 Ui I B A &2
WA (3) HTAEEMEL, KES
o A K A, PR A M ISR (Nei et al,
1975) .,

SR BB HA 55 (2001 ) T 2L (L 77 58 35 WA 3% [ 513 K
Z=0F N T B 15 — AT RAPD 4047, 85 R %
B A e S AL F = 0.945, B EE & D =

iR, B CE T WE AR M &,

A S 5 op A FH 6% TR FIL RAPD B A 4 T 4% 10
BRSSP E N 3 AN RKESERIEYRE S
PE. SCHR A5 IR RO TS PR T B (A0S 1% 2 R KR
A CREBRRZ, Mk EBEEK, HEK
b H1 Shannon ZHEMETE 8 H  Nei 2k H & HE 1% 45
¥ Hy(Nei, 1978) LA R FHZEGF H, FILMENR
ZEEVETE W TS = O K E SRR A 8
& ZREE SRR, B AN MR R EE R
/N B AR Y R AR & L, 15 5 1.000, 3%
GRAMRE. X R 55EH % (200015 HH
LI LEIE—3. KT Nei 987 (Nei, 1973) FIZE T
AMOVA T Wy 1% 7r L B ¥ G, F1 @, #F 2 B B¥
&) e 77 LR 99 U Shannon % FEHE 551
Ml Nei R ZHEMIERMEEFEBREZRHX
BOHESE -8 e BB E RS,
[FIBT AMOVA 43 ¥ 85 SR 86 {F T Shannon % FE1E $8
BOHI Nei 5 4 2 58 M 48 8O0 51548 5 SR R 89 43 47
R CHBBERNBEELTRE 97% LA LR BB KA
MERMBREERS RN, DBEERTEXRA
TREEN AR TR, B2 MK 50 22 BH B (4 0] 193 1%
RN EREEFHUERARE . U LTBg
7o 43 UE BH K BE O REE BFRE R N8 15 2 RE R OK R
i BE (A (] 38t 4% 4 (AR 55
3.2 HE#FOAEZSHAEABRAEAEED
RE

FOEXHERZEE, RREFELE
FEN EIRAE AR 5, —ROIA N B 2 BB R (%
TRE—TRESH(EH%E, 2001), Coughlan
%(1998) A 3 1 1 B B v 0F 9% 3% JR 2 HR R BT
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4 # HHEH 5 3 O K Scophthalmus maximus L. B F B R E S 260 339

A FISF A K 35 ST RE ORI 5 Z FE 1, 159 10 & BE KR
B GE RN R /R 2 BB 0.66 £ 0.08, 57
FERER 0.66 £0.05; B EF A BE 1K 0.71 £ 0.08, 3F
FEREIA 0.68 £0.06, ALK HH 4 TR B
PSR 3 BR324 B B2 514 0.4822.0.3019,
0.4719, B E (KT Coughlan % (1998) Ry LI 25 R .

M 25 B R B 25 157 3 DR A 10T ATF i He ot 15 15
FOFRE, 2001), ALEP 4T EEMNAE
3ABEA IS E] 18 MNEMER, FHE K
ik as D, FNERREZHHNEN BIS-I
CA70, 3L & B0 O A% i JE B, Hofth = AN 8 7 S5 1%
HEABBMR D EEB KA Smax-04 75 VA
—AEAEE (BN — BRI A AR R R — B
Halif), ik /> F Coughlan 58 (1998) Fr il 15 19 %5
fiFEEE  RHARES HREFREERT
RKEWEMNERN., MFHREEN TR FME
FHHWKBERSKPAIEFRAETEE T H
BEMEDR SRR (FRSE, 2001),
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POPULATION GENETIC STRUCTURE ANALYSIS OF THE IMPORTED TURBOT
SEEDLINGS SCOPHTHALMUS MAXIMUS L. USING RAPD AND
MICROSATELLITE TECHNIQUE

SHEN Xue-Yan, GONG Qing-Li', LEI Ji-Lin™, KONG Jie"", ZHAI Jie-Ming'", LI Bo'™
( College of Marine Life Sciences and Technology . Ocean Uniersity of China . Qingdao, 266003; Key Lab of
Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute . Chinese Academy of Fishery Sciences, Qingdao, 266071)
*( College of Marine Life Sciences and Technology , Ocean University of China, Qingdao, 266003 )
" Key Lab of Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture . Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao. 266071)

"( Laizhou Mingbo Aquatic Products Co. . Lid.. Laizhou. 261400)
Abstract Random amplified polymorphic DNA (RAPD) and simple sequence repeat (SSR) molecular markers
were used to detect genetic diversity, genetic structure and genetic divergency among three populations of Scophthal-
mus maximus L. imported from England, France and Spain (June 2002). Genetic DNA was extracted from muscle of
the 60 S. maximus L. Inter-stock genetic similarity and intra-stock genetic similarity was then analyzed. Thirty ran-
dom primers were used for analysis of nuclear DNA polymorphism of the three populations. Results showed that twen-
ty primers were effective. 20 RAPD primers together produced 125 reproducible bands ranging from 200bp to
2500bp. The mean percentage of polymorphic loci of the three populations ranged from 12.80% —20.00% , while
Nei’ s gene diversity was between 0.0142 and 0.0352. The average Shannon’ s indices of population phenotype
ranged from 0.0423 to 0.0720. All these polymorphic indices revealed genetic diversity between the populations dif-
fering from each other. Shannon indices suggested that differentiation of S. maximus L. were divided into two parts,
1.05% from inter-populations and 98.95% from intra-populations. Hierarchy analysis of the population verified
Shannon indices, 98.81% of the variance was from intra-populations. Concurrently, results of Analysis of Molecular
Variation (AMOVA) revealed that the variance of inter-population hadn’t significantly affected the total variance of
S. maximus L. AMOVA (Analysis of Molecular Variation) analysis verified Shannon indices and Nei’ s gene diver-
sity, over 97% of the variance was from intra-populations. At the same time, results of AMOVA revealed that the

variance of inter- populations did not affect the total variance of S. maximus L. Results of SSR analysis including
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mean percentage of polymorphic loci, Nei's gene diversity and average Shannon’s indices of phenotypic were all con-
sistent with the results of RAPD revealing low genetic diversity of S. maximus L. populations. The lowest genetic di-
versity was in French population while the highest was in Spanish. Genetic distance of the three populations by RAPD
analysis was 0.0124 to 0.0192 consistent with results of SSR. By comparing the results of RAPD and those of SSR,
SSR was found to be more sensitive than RAPD in revealing polymorphism. SSR can reflect a higher level of genetic
diversity than RAPD. In terms genetic similarity and distance, differences were seen between the results obtained
from each method. Genetic diversity revealed by SSR was higher than that obtained by RAPD. As a whole, the re-
sults for population genetic structure detected by RAPD and SSR were consistent, yet a slight difference appeared with
in intra-population genetic diversity, mainly due to differences in genetic variance detection abilities of the two tech-
niques. All results here suggest that genetic diversity of imported turbot populations was very low. Thus, measures
must be taken to avoid inbreeding depression of S. maximus L. in domestic populations in China.

Key words Turbot Scophthalmus maximus L., Population, RAPD, SSR. Genetic diversity
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