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ABSTRACT Genetic diversities within and betwcen four geographical stocks of turbot
Scophthalmus maximus (imported from Norway, Denmark, France, and UK) were assessed
through 12 microsatellite loci. The results showed that the number of alleles (A) and effective

alleles (N,) were in the range of 2~10 and 1. 6~6. 1,with an average of 4. 3 and 2. 7, respec-
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tively. The observed heterozygosities ( H,) and unbiased expected heterozygosities ( H,) ranged
in 0. 000 0~0. 562 5 and 0. 382 3~0. 841 6 respectively. The rank of the H, values for the four
stocks in an increasing order was: Denmark < UK < France < Norway. A comparison by
Kruskal-Wallis test (SPSS software) (H=4. 438,df=3,P=0. 218) revealed that there was no
significant difference in genetic diversities of the four geographical stocks. Genetic diversity co-
efficient (F,) was 0.111 7, which indicated that there was moderate genetic differentiation a-
mong these four geographical stocks. The genetic distance of the four geographical stocks was
calculated and the cluster analysis by UPGMA method was carried out. The stocks were pooled
into two groups: one goup of Norway and Denmark stocks,the other group of France and UK

stocks. Hardy-Weinberg equilibrium and genetic deviation index (d) showed a reasonable

difference within each stock.
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Microsatellite DNA Polymorphic analysis

KEHE Scophthalmus maximus L. J&J5 5= F B 6 2 2 8K FRFE G0 Rb . B HCHAG A2 ROIU G | P BR & 38 | Tinf
RE . EYRBELRESSMERSAWEZEFEST 1983.2000), FEKZH ZHFTEEHFKHEHT T
1992 FE“BEVESI R B HBI AR E 1999 R T KMEEFH M XBE AR, HEIC SOy E R 512077 # X §)
FEFHMSHM(ERH 2001; 52 FE% 20000, TEK.BHTE BB HLEXF|HAMOBRETRAFES
BB, 5B AL R A AE R e KRS P AR 2 A EE R MR R AR R (R
. 2005; I EHSE 20040, HIL, X REBHFEMBERRCEN -THEE EENES., MEHITREER,
HAERERE B, X X S R BRI T R ITIRAMIS.

WMEEMICERE NN HTFA ML E EEFMCR EH 1999, 2—ME AR
BB, HET. A XM AN BERDH KEFHITRETROTMHRE, YR TFESEMNARIEN SBERD
BRI ER (I B#Ha 2  2004;Bouza et al.  2002; Coughlan et al. 1998; Nielsen ez al. 2004; Florin et al.
2007) , B0 BIARIC A MERR P RO B vk . DR, R K Bt T AR I R 3R B R AT A 5 43 A, LA R
AR RIBANBET R WEAMBERRARTITHEMBEACS R I YEFZ 2.

YE#ZF 12 W TLEFRID, LB AT 51 FEMR R P i BRI E 4 AR (] 80 B 1 K 35 B 0 i AR 4544
A AT R BE B A0 KA K AR 1 IR M LIS AR IS M R S

1 #MR5FZE

1.1 #mxR&E

S BT R SE BT REAS 9 M B R IR A R Rl 4R 40, LB A R O 2002 4F 6 A 10 H AEEEL 5| #E /Y Sem
Bl PR B R 2003 48 4 7 4 B SIS FHE BRI Scm B R B EREA R 2003 4F 9 A 22 A MEEFIHE
Sem HiFl; FEEBEA N 2002 4F 8 A 11 A KK EFIH ML Sem HiFr . BHSEARE 20 B, 5B HEE K E
TWAD BBREREFET —80CHRA

1.2 & DNA B3R E

BT HBELIEm ) (FEEHA S 1992) & Aljanabi 25 (1997) Ay 7 SR B BUK ZZ 674 5 1) DNAL A
1% By B BEBE i B8 vk GENEVIEW % 8 % %€, GENEQUAN Tpro (Pharmacia Biotech Ltd) RNA/DNA 4}
WESER, FBAKBBEE 50ng/ul, —20°CHFEH.
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1.3 PCREMNEHKERSH

KRR KT E5] % Smac0l, Smac02, Smac03, Smac06.,Smac09, Smacl0 L4 & Smacl2 3 3 Chen
%(2007), PCR W& & K 25pl, A 4E 0. 4umol/L 5| #,0. 2mmol/L. ANTP, 1 X PCR buffer, MgCl, 1.5 B
2mmol/L(5% 1),0. 75U Tag B, 100ng #47 DNA., KR FRJT A :94°CHI A H 4min; 94°C 30s ,iB Kk 50s(& 5]
YRR KBERE 1),72°C 505,30 MEFF; 72°CIEM 7min, # T E 314 Sma uscl2,Sma-usc25.Sma-usc34,
Sma-usc35 Ml Sma-usc36 3K H Pardo FFE MK ZEFE T E B Y (Pardo et al.  2006). PCR RRNIEKZE X 15ul,
4% 1pmol/L 514 (3% 1),0. lmmol/L dNTP,1. 5X PCR buffer,MgCl, 1. 5mmol/L,0. 5U Taq § ,30ng # K
DNA. &IEIFH 95 CHAM: 10ming 94°C 45s,iR K 50s(F 5| HIH9E KBE R E 1),72°C 505,35 MEHF;
72°C I 10min, &5 9T B KIBE K GenBank B F S5 L E 1,

F1 SHFIRHRIEBEREE

Table 1  Sequence and specific annealing temperature of microsatellite primers

fi7 a8 ik 20] BEHBEECO MgCl, (mmol/L) GenBank & § 5
Locus Primer sequence(5’-3") Annealing temperature MgCl, GenBank assession No.

F: TGTTGCTTTGCTCCTTTTCC

Smac01 56 2.0 DQ659661
R: TAGTGGAACGGCGTCTAGGT
F: TGTCTCTCGTCAGTGGCAGT

Smac02 56 2.0 DQ659648
R: AAACTGCAGCCTCCAAGATG
F: TGGACTGGTTTACTGCTGGA

Smac03 o 56 1.5 DQ454081
R: AGGGAACCGATCTGAGAACA
F: GACCCAACGAGCACTGTT

Smac06 57 1.5 DQ454088
R: GGGCCAACATCATTATGG
F. CGACCCGCCCACTACAGGAT

Smac09 57 1.5 DQ659638
R: AGCGACAGCAACGCACCAAG
F: GGTGGCTGGGTAAATCTGTT

Smacl0 i 60 1.5 DQ659659
R: CTTCCCTCCGTCTACGCTCC
F: CTGCAAGCCTTGATACCACT

Smacl2 58 2.0 DQ659675
R: TTCCGCTGCCTTTATGTGAG
F. ATGCTGTCCCTTGTATTTCAA

Sma-uscl?2 56 1.5 DQ470749
R: CCATTATGCCTGTCTGTCCA
F:AGCCCACTGCCATGAATAGA

Sma-usc25 56 1.5 DQ470762
R: CACAGTTGAAGCACACAGCA
F: ATGTGTAGAACCGCCTGCTG

Sma-usc34 55 1.5 DQ470771
R: GAGGTTGTGGTCAAAGGCTAA
F. ACAAATGGTCACTTACTGCATC

Sma-usc35 ) 55 1.5 DQ470772
R: GTCCACCACCCACTTACACC
F: CCCTTTCTCCATTCCTCTCC

Sma-usc36 57 1.5 DQ470773
R: CATCTCAACTGCGCTGAACT

PCR ¥ 1E 820 WS M RN MG BE MG BERE h i vk 0 B IR AR 66, S BRI TR R AR e R ik A
B REE TR ER R AR E KRR A . BRI S S WK Popgene 1. 32 #4754 4b B

1.4 HIESH

R A A F R EBA HRFMERKEN,) (Crow etal. 1965 FHMELEE(H,) .
R T s B EE(H) R 8 T & BR8N S 19 Hardy-Weinberg 3814 R B 35 80 (d) . & BE 1K
I5] B9 33 A% A DL R B R AG B (D) (Nei ez al.  1975),i2 H§ F- 83 (Wright 1978) Mt TR K P
f (Levene 1949)% #4784 Z M4 47, R H UPGMA FEX 4 MEHEETRER, PRSI HBERS
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12 53 Wi 511 Popgene 1. 32 43773 8], M Botstein % (1980 M %, IR T Z48/5 .8 % B PIC (Polymorphism
Information Content). FH SPSS 13. 0 # {437 & BE k& 7 4 0 22 & BE R BE(E (H ) 347 Krugkal Wallis #5858 .

2 HR

2.1 EESHEM

12 A2 &AL S #HE AT PCR 37
LR 52 MR . [El L ERR N

K3 B 4 Smac03 7E ¥k B B Kk A
Smac06 7F 4 = ## A g i ik & .

S Fl Popgene 1. 32 Bfik iR & 224
B X 55 B AR AL A7 08 £ 2R 493 B 1 KREEST{ A Smac03 7 3% B BE MO AL 1 Smac06 £ 3% B B 74 i) AL K
B ’ﬁm%ﬁ@1ﬁﬁ#ﬁﬁwlﬁ{g§# Fig. 1 Electrophoresis of microsatellite locus amplified by Smac03 in the
Y Z 8 AN, H, H . PICH|F3% 2 France stock and by Smac06 in the UK stock of turbot S. mazimus
M, FERTRIN B 12 AL S Smac01
Smac0? . Smac03 . Smac06 . Sma-usc34 . Sma-usc35 . Sma-usc36 2 M (0. 25<<PIC<C0.5) , ERNMVEHERF
LA (PIC>0.5), 12 MM AR R ECN 2~10 A, BB EEON 4. 3 A BF M ERNEON 1. 6~
6. 1, TR A S G BCR 2. 7; 0 R 2% A W (H,) 2y 0.000 0~0.562 5, 2 & A B (HO W
0.382 3~0.841 6; FHEZEMFERETEPIO N 0.334 8~0.815 7,

F2 AEHBINFEAHERSESEANSNERY. AYUSUEAY . FAEMUE . RAEHEE.STEESE
Table 2 Number of alleles (A) and effective alleles ( N,),observed heterozygosity ( H,),unbiased expected heterozygosity ( H.) and

Polymorphism Information Content ( PIC ) at the 12 microsatellite loci of the four geographical stocks of turbot S. marimus

fii & Locus LA ERNE A HBEM LR N, W AaE H, MEAEE He EEEEHER PIC
Smac01 4 2.209 6 0.550 0 0.550 9 0.491 8
Smac02 3 1.770 9 0.000 0 0.438 1 0.393 6
Smac03 3 1.947 7 0.350 0 0.489 6 0.399 3
Smac06 1,995 0 0.250 0 0.501 9 0.374 4
Smac09 3 2.432 1 0.450 0 0.592 5 0.500 2
Smacl0 3 2.579 1 0.437 5 0.616 1 0.530 1
Smacl2 5 3.6333 0.562 5 0.729 3 0.679 8
Sma-uscl2 5 1.474 0 0.325 0 0.781 4 0.7395
Sma-usc23 10 6.109 8 0.312'5 0.8416 0.815 7
Sma-usc3d 6 1.953 9 0.362 5 0.491 3 0.450 6
Sma-usc3’3 4 1.612 7 0.4250 0.3823 0.334 8
Sma-usc36 4 2.033 1 0.137 5 0.511 4 0.474 4
Mean 4.3 2.7 0.346 9 0.577 2 0.515 4

%3 KRBHIHISTEABERNEE PAMIEEMNFPTHEZREEN. . ERSHERAN £2AENNE. EREAEHEE.25FR SR
Table 3 Number of alleles (A) . effective alleles (N,),observed heterozygosity ( H,) ,unbiased expected heterozygosity (H.) and

Polymorphism Information Content (PIC) in the four imported geographical stocks of turbot S. maximus

Bk Stock TR A ARG FEPE N, ZEEEWNE H  REERASEMRE H  SBHFEEE PIC
W Norway 3.416 7 2,389 2 0.329 2 0.565 8 0.487 3
#}% Denmark 2.416 7 1.907 7 0.287 5 0.412 0 0.340 8
#H France 3.500 0 2.389 1 0.425 0 0.561 1 0.485 4

#E UK 3.3333 2.453 1 0.345 8 0.544 8 0.472 7
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BB h PR B MRS SRR BN SRR B R R Bom (R 3. 3 4 MR w2 & AR E (HL)
#47 Kruskal-Wallis #5625 (H=4.438,df=3,P=0. 218) i, S H AN BE T HEHRAER, HHR

AHBERIT LB B EKFE.
2.2 BEHEES L

4 ABEVR ) BAE A LR B(FO BRI P (N, W 4, SRR Z B AF AR BB B8 b (F, <0. 05) L A
3A A P EBRE 0. 05<<F,<<0. 1D WHLEE 6 1 BB KL /L 0. 15<<F, <0. 25) I A 1 4 H
W RBAEAT(F. >0, 29 ML S A A, RIS BERBFE —SBERNBE k. SRR Ead
BHCR 0111 7, B RRZ NI FF R EBE k. th3k 5 MIREHAME G FORBER A, S ER S 5 BREARE
FEE e RERR, BEB A S EREZ A EREERS A SE LSRRGS BERS, LH
BIEERFERABEAMEZE. N, 5 F. 2AMKHE, B L3R # R MR BR R £k 5B E ok
BORMRIE, R4 25 IR B9 K/ 78 BE A 8] 38 15 43 4L 3 /N (N, > 4) B2 S A Smac01. Smac06 ., Sma-usc34 il
Sma-usc35 ; FERE A [ FE A B K43 L (N, <D BI7 5 Smac02 1 SmaclO; H A 6 4N s 76 45 BE & Z R 7778 —
ERERNMME.

W Nei(1978) TR I EITE T & BHRR B A MEUE R B MBREER (D) (L 6). KEMEEPY
188 1% B B BT (0. 069 1), 25 [ 0 9B B 14 188 4% BE 8 4538 (0. 238 8)

T4 KEHSHINTTEANBEREECANBEEILER(F, )MBERRK (N.)

Table 4 Genetic diversity coelflicient(Fy )and gene flow(N,, )among the four imported geographical stocks of turbot S. maximus

fi7 & Locus WG kiE % F. HEEE N, fii 5 Locus BES LB, HHEE N..
Smac01 0.049 0 4,857 1 Sma-uscl2 0.081 6 2,813 8
Smac02 0.259 2 0.714 7 Sma-usc25 0.165 2 1.262 9
Smac03 0.085 4 2.676 7 Sma-usc34 0.054 6 4,331 4
Smac06 0.0251 9.7250 Sma-usc35 0.036 8 6.541 9
Smac09 0.112 6 1. 969 4 Sma-usc36 0.118 8 1.853 8
Smacl0 0.264 5 0.695 1 Mean 0.1117 1.932 7
Smacl2 0.0881 2.588 7

x5 XEGS|HINMTRAIHEBHEEHEBAEY LR F. 8
Table 5 Genetic diversity coefficient( F, ) between the four

imported geographical stocks of turbot 8. maximus

*x6 BEHUHERYREE
Table 6 Nei's unbiased measures of genetic

identity (I) and genetic distance (D)

BE{R Stock W Norway Ff}# Denmark B [E France I E UK
MEL Norway — — _ _
F+% Denmark 0.086 1 — — _
#: [ France 0.084 3 0.109 5 — -
*E UK 0.079 2 0.085 8 0.033 3 —

Bk Stock B Norway F}3F Denmark 3 E France HFH UK
g Norway — 0.847 3 0.7876  0.809 1
F}3% Denmark 0.165 7 — 0.795 0 0.852 0
#:H France 0.2388 0,229 5 — 0.933 3
#EE UK 0.2118 0,160 2 0.069 1 —

X AR L S AR U R B AR LT VB

Note: Above the diagonal is the genetic distance and below is the

genetic identity

RIEATHRZ B RAEHEES X 4 DB ARSI REE 2. 4 PR FEZE S HFA BB M ER N

— K, EEMEER R %,

2.3 Hardy-Weinberg &

X 12 ME TR A ENEN MRS Hardy-Weinberg FH#H * & F WK (P) 5% 00 AR 5 R B 18

B HERWET,

4 BRI B Hardy-Weinberg S (8 (05, SEBUBHAR 7 45 FHEBHAS 6 sk EREHAR 10 RE
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31 I— L
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lendorf ez al.  1987), Ff 44 py FIEE 4 ] (9 38 15 2 A Fig. 2 UPGMA cluster analysis of the four imported

MK F B 8 R B R W b Ak 5 R P, 1H 3k geographical stocks of turbot S. maximus

F & ok o A 4R 8 38 B P (Hedrick er al. 1992;
Thorpe et al. 1995), AFFFRIFHAE 12 MMM D ES Firic .5 MiAEHELTE.7 ML EETEL
A AR ARG 2N TURATRESHMARIEI . £ 4 DT Y PIC H/NB KKK R+
F R0, 340 8) EEBA0. 472 T B E B (0. 485 4) AL BEK (0. 487 3) . R IAERM A b FEL LM,
R A NHBEF AN BRESS RS,

R7 YREEKRB(P)SEERERELH()

Table 7 Chi-square test for Hardy-Weinberg equilibrium and heterozygote deficiency or excess

W Norway F+#% Denmark #:H France #HE UK
{7 &, Locus
P d P d P d P d
Smac-1 0. 354 430 —0.418 4 0.031 203~ 0.463 8 0.752 433 —0.101 9 0. 355 246 —0.104 5
Smac-2 0. 000 000* * 1.000 0 1 — 0. 000 003~ * 1.000 0 0.000 001~ *~ 1.000 0
Smac-3 0. 300 363 —0.2500 0.006 355" * 0.569 9 0.033 659~ —0.054 8 0,005 397~ 0.596 0
Smac-6 0.000 035" 0.897 7 0.210 373 0.253 3 0.000 035~ 0.897 7 0.730 070 —0.102 8
Smac-9 0.001 924 * 0.553 6 0. 000 003~ 1.000 0 0.016 836" —0.615 2 0.823 197 —0.113 3
Smac-10 0.593 786 —0.139 2 0.160 924 —0.333 3 0.561 052 0.2016 0. 000 007>~ 0.259 3
Smac-12 0.052 504 —0.1290 0.154 764 —0.076 6 0.013 806" 0.1351 0.000 000" 0.586 9
smausc-12 0.000 000" * 0. 861 4 0. 000 000 * 0.727 4 0.005 216** —0.3020 0. 000 000" " 0.858 4
smausc-25 0, 000 000 ™ ™ 0.439 6 0.000 004"~ 0.6850 0. 000 000* ~ 0.694 7 0,000 000" * 0.429 5
smausc-34 0. 000 000~ * 0.712 2 0.039 898~ —0.481 5 0.000 584 * * 0.269 4 0.001 894~ ~ 0.262 0
smausc-35 0.266 614 —0.2091 0.160 924 —0.333 3 0. 000 000~ * 0.337 0 0. 688 987 —0.2287
smausc-36 0. 000 000 * 0.8319 1 — 0. 000 000~ * 0.548 9 0, 000 000"~ 0.717 6

*, P<C0.05;*, P<{0.01

MG ENRERAEZHEE, RS HEE LM A ENBREER AV ERERBAREZRN—IR
ESB(Neiezal. 1975), W2 & EEBETHBIREEEH, RWIZMHFZ IR EE LR SR E KN EH
BN, BEAR AL TS E#IR A . Bouza % (2002) K0 31 BF A B M TR 28 & I EBE 0. TDO B B & TR
#£.(0. 68), Stefdnsson ZQOODWE MBI FRB A SHEEFZIINBTAREKZ R LHRASEHRETFAK KE
5o ARG A NIRRT RAREEYEE RN KR FPEBAK . 412 0) EEBEAKO. 544 8) (B H
FEIK(0.561 1) HRBRAEIK (0. 565 8), XF 4 BER BN S M TRy 2 & BE W BB (B 32 A SPSS 3 4 i# 17 Kruskal-
Wallis #5645 B (H=4. 438,df=3,P=0. 1) WA KR F KT ¥ W E E KT, RUL B AN BREGSHEER
EHMATFE—KE. EEFEESRBPIOMBEEGE (HRHEHENBRETRNOER, HEEERBBEAEN
MR SE BESNRAESRE R, RN FNBEEESE 20060, RPFREREN 4 b BERFA N Y5
& ZREPERT , & BER R B — & M8t g ik .

AL B (F, ) B BRI R R AL AL R E R BB A, HEFE 0~ 1 Z [ BERKERHBEREE
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I3 A5 A b K . Coughlan 25 (1998) FI i 3 AN T 7 &5 X B /R 22 MR R 19 B A 15 3R 90 RSP REREAT T
B , 390 L B0 BT A B A 3 JR 22 0 B A BEAR 22 1] A AR R B BRI (Fe == 0. 009) , 6 R B 3% 7 A 440 P 3% /R 22 FR) SR B
BEK 2 (]85 AL TR B 52 85 (F, =0. 037) ;Coughlan 2 (1998) 1A 4 5 ALIX — PR 4 A9 J5L IR 2 7™ 0 4 1 465 (or kI
B A BB MR REBEAR A Ti%# . Bouza 25 (2002) i [ T B Al ik T2 ARIC 407 B BF A REESPREIR, RIIHE
R AR A BN B L ok BRI MR 2 ] . Nielsen 2 (2004) I 8 /N3 T £ S % M BT 7 15
Pl B G E RN 8 MR B M KT T RE S IT wB R BE ok FERAHERNNMEZ
&), %5 4 ) E B i A LR B (F O B K (E M 0. 032 (LM A & BB L3R W AN IR Z 8D . 1 5 #6558 (2004) #)
Fi RAPD Bl ##1 4 X% T2 51 4 Xt R ZFHE5] F 3 A B BE R 3 40 47, 18 8% 0 L R (G.) 7E 0. 033 2~
0.067 3Z 18], ABF P HBEIEIER(FOMBERTN,) W, REHFES B BB RE K855 LR ER
K. :EREEREBEZRIMNHILEERES. SRHEANTEHBREMEER R 0111 7, FHAERA 11.17T%
KEBEMRZ],88. 830 kR HBF AN MEAZ IR, G AR FERABEANNMEZE, X5 Bouza % (2002) #
Nielsen %5 (2004) BT FT 453 — 3.

B M BEELRAT BT AMTEMN S EOTASMERNEEEERE R, S5 & A
MERERAD. BEESEHARYMBEESHEEORER, ERBRTHMRBEEANRSE L. —BAR, B
1A 43 Ak I i) 4, 8 A5 HE BT #R/ . Blanquer 25 (1992) A W] T B 5 R 45 A [] Hb £ B 44 6] 9 9 188 15 HE B AU
0. 002<CD<C0. 003 ; 4B BE BH % (200 1) XF FL 1L SR 5 I N BE I 5| 3 K ZE6F A T BT 955 — R 1T RAPD 2347, 8551
R, BIEIEE D=0. 045; I FH# % (2000 P RAPD 5| H1 4 XL T ESI YW NG E S H P51 31
3 AN K35 SR B A R AT A B B BB A BT 43 R 0. 012 4~0.019 2 A1 0. 068 2~0.120 5, AR P&
RIA) R R B R 0. 069 1~0. 238 8, {EH M. THRIF TEM RAPD Fk L EVICEAER W EEH
(Tautz 1989; Weber ezal. 1989; Jeffreysetal. 1988; Hamada eral. 1982), H FHHi% (2004) F| /] —
HERE 5 SC IR 25 SR A TR ARIT A 47 Hh A G BE B W B 3 T R RAPD Jr ik A3 4518, BT DL A S2 36 48 B 1 st 5 BE
BEE T Blanquer £(1992) AFBEIH % (2001) . H B H# % (200D BRI ML E. BHHHEF (2004) F B EWmId
BRIMREEE N 0.068 2, 5AMIT PRI E | gk E BRI Z ARG R 0. 069 1 iR BAHIE, #— 2
LT S S I Y S AT a3 v el 21 B £ SR =¥ N S

Crawford % (1998) % 8 1 5 BARGF/R & 2 1 8HE Z RN, WA FUH A 58 B9 J7 B0t o b 8] 8 38 % e A 47 U
EHMBEENERFARNOOMEHNREN T EZ — HM DES B BREESEfE R bat R MK,
LR SRR BEE RNk, AR FAANMTEMNASSRFEETERY, X REFHS|H# 4 Ak
H UPGMA i Bl R L LR S EEEFZ QO AP BRIEFTERIINGR B EEFNEG 4 M
FHARMHBIR /T AT . A SEE0 B B B A Z IR — e WL b, S B R DA R  FE—EME
PN B FAERN KRR R LT MR, ALK UG KEFFEBRE TR LG F# TR THA
SR, R BRI 5] 38 1% 56 R BIE B BE R G glRE (R vk BRI R BB A — B 1 (b B R 2 Je 3647 22
AL, ABRAS LA BE K,

2 % xX Wt

DRE . FGNE. EFHF PR IDFE RAM. 2000, REHFHEILAHEBASHT SV ILER. HETE.21(7): 17~19

OEE, FHR. EXF B H.MILHK.F 7. 2008. K36 (Scophthalmus mazimus) W47 [ b PR BE AR B0 25 41T He 8. 1B 7 5198, 39
(1): 24~29

HEHE,ERIL BER.IL AR ENW.Z B 2004, #E O K3EE Scophthalmus maximus L. W Q038 £ S5 H 40T, W57 58 .35(4): 332~
341

SRUBEL . R LB, 2001, FEMAETRMBENS FIRICMAEER. PEKSRS,7(4). 77~84

WS, B EA.E FL,BRMBH.T. 1992, S FRBELRAE. duat. B2kl Rt 463~469

EHEHK. 1983, REFMAERBA. KR HHR. 2. 26~27

FEHEFK. 2000, WAKFREBSFAH - —KEH. PEAS, 4. 89~92



1 BB RZ 4 5 BB G BRI TR 207 23

FER. 2001, KIEEH(Scophthalmus maximus) G| # S IF K. T EPYHF T, 2;: 408~413

EEHR DEE. G M. ELE. 2005, KF#F(Scophthalmus marimus) FEFIR S RHELE. PEIBRIF,7(5): 30~34

B, % #t.6h M. IRE. 2006, FIHMTERCI R EHEEAENIIR. REEBER,27(2). 13~18

Aljanabi,S. M, ,and Martinez,l. 1997. Universal and rapid salt-extraction of high quality genomic DNA for PCR-based techniques. Nucleic Acids
Research,25(22); 4 692~4 693

Allendorf,F. W.,and Ryman,N. 1987. Genetic management of hatchery stock. Population genetics and fishery management Seattle: University of
Washington Press,141~159

Blanquer, A.,and Alayse,J. P. 1992, Allozyme variation in turbot ( Psetta maxima) and brill (Scophthalmus maximus) (Osteichthyes, Pleuronec-
tiformes, Scophthalmidae) throughout their range in Europe. Fish Biology,41(5): 725~736

Botstein, D.,and White,R. L. 1980, Construction of genetic linkage map in man using restriction {ragment length polymorphisms. Am. J. Anim.
Genet. 32; 314~~331

Bouza,C.,Presa,P.,Castro,]J.,Sdnchez,L.,and Martinez,P. 2002. Allozyme and microsatellite diversity in natural and domestic populations of tur-
bot (Scophthalmus maximus) in comparison with other Pleuronectiformes. Canadian. Fisheries and Aquatic Sciences,59: 1 460~1 473

Chen,S. L.,,Ma,H. Y.,Jiang,Y.,Liao,X. L., and Meng,L. 2007. Isolation and characterization of polymorphic microsatellite loci from an EST li-
brary of turbot(Scophthalmus maximus)and cross-species amplification. Molecular Ecology Notes,7(5); 848~850

Coughlan,J. P.,Imsland,A. K.,and Galvin,P. T. 1998. Microsatellites DNA variation in wild populations and farmed strains of turbot from Ire-
land and Norway: A preliminary study. Fish Biology,52: 916~922

Crawford, A. M.,and Littlejohn,R. P. 1998. The use of DNA marker in deciding conservation priorities in sheep and other livestock. Animal Ge-
netic Resources Information,23; 21~26

Crow,]J. F.,and Kimura,M. 1965, Evolution in sexual and asexual population. The American Naturalist,99; 439~450

Hamada, H., Petrino, M. G.,and Kakunaga,T. 1982. A novel repeated element with Z-DNA-forming potential is widely found in evolutionarily di-
verse eukaryotic genomes, Biochemistry,79(21): 6 465~6 469

Hedrick,P. W.,and Miller,P. S. 1992. Conservation genetics; techniques and fundamentals. Ecological Applications,2; 30~46

Jeffreys. A. J.,Royle,N. J., Wilson, V.,and Wong,Z. 1988. Spontaneous mutation rate to new length alleles at tandem repetitive hypervariable loci
in human DNA. Nature,332,; 278~281

Levene, H. 1949. On a matching problem in genetics. Ann, Math. Stat. 20; 91~94

Nei,M. 1975. Molecular population genetics and evolution. Amsterdam: North-Holland Publishing Company,79~124

Nei, M. 1978. Estimation of average heterozygosity and genetic distance from a small number of individuals. Genetics,89; 583~590

Nei, M., Maruyama, T.,and Chakraborty,R. 1975. The bottleneck effect and genetic variability in populations. Evolution,29: 1~10

Nielsen, E. E.,Nielsen,P. H.,Meldrup,D.,and Hansen, M. M. 2004. Genetic population structure of turbot (Scophthalmus maximus L.) sup-
ports the presence of multiple hybrid zones for marine fishes in the transition zone between the Baltic Sea and the North Sea. Mol. Ecol. 13 585
~595

Pardo,B. G,,Hermida,M.,Ferndndez,C.,Bouza,C.,Pérez, M.,lavona,A. L.,Sdnchez,L.,and Martinez,P. 2006. A set of highly polymorphic mic-
rosatellites useful for kinshio and population analysis in turbot (Scophthalmus maximus L.). Aquaculture Research,37: 1 578~1 582

Stefdnsson, M., Coughlan,]., FitzGerald, R, D.,and Cross, T. F. 2001. Microsatellite DNA variation in reared strains of turbot (Scophthalmus
maximus) and Atlantic halibut ( Hippoglossus hippoglossus) compared with wild samples. ICES CM 2001/L: 16. http;//www. ices. dk/prod-
ucts/CMdocs/2001/1./L1601. pdf

Tautz,D. 1989. Hypervariability of simple sequence as a general source for polymorphic DNA marker. Nuleic Acids Research,17(16): 6 463~6
447

Thorpe,]. P.,and Smart,]. 1995. Genetic diversity as a component of biodiversity. In: Global Biodiversity Assessment-Heywood V. H.,Cam-
bridge: Cambridge University Press

Wright,S. 1978. Variability within and among natural populations. Chicago,University of Chicago Press

Weber,J. L.,and May,P. E. 1989. Abundant class of human DNA polymorphisms which can be typed using the polymerase chain reaction. Am.
J. Hum. Genet. 44(3): 388~396



