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W FRik 8 F EF ( Paralichthys olivaceus ) B JA N FFH
BEI1I0NMHIEEEENHNEESSESH

EZE I A 2R

mAAT KEE

(TERERBEART FS 206007 FEBTERFEGHESHERER HF5  266003)
(PENEEBERAF F9 206071)
TPEBFERFEGHESERER FH  266003)

RE AABIERERILEAN UARE TS EABATMAEBKROEE SHEEFTT
TR ERFTATET200ESAPARBLAAERESREGALEY L 20E, W o
MWAR, UB- iR T A RREFTL DNA, FIA F LK B 00 10 MM T B3 4 # 4T PCR Y
B ENFNE8NE TR ER AR RSB Y A2 E EBEE,H ImageMasterl D Elite( Version
BONBUS TR AKER, FITETHUNERFESYN, 25V EERTAMBKET 104
EEBEMEEMEEF AR ()R A 6T F6 1, B MEEELARLEREER (a) 25 3
1.8—6.802.5—6.7, KT H &4 K (H) 25 % 0.8120 # 0.7310; 7 1~ B 4K 5] ty 3% 46 48 (L &
FHR EEEEREE L ALK N 0.8558.0.1557 1 0.0558; H ABAANEINEML L AR E
4E(PIC)} 0.59—0.84 . MK FIE(DP) % 0.54—0.86.F X H B E(PPE) % 0.41—0.72, £ &
B G R Fode R R A2 0.9999, K WA BT AR F B R B A oyl ARIE, T B e
BATFAETHRRLERANEELTRONURE - S HRETHNFR T,

X@gi|m  Ia afTRAEBRK HIE RELR

hESES Q953

P 8F ( Paralichthys olivaceus) H FHZFHRE
5, BT 0 Z 5 208 , Ho v 58l PR 5% o e
ek il a2 T S [ Ik A B AN W 3
MEEMFEALLM. FTHFRERIPEYF
BF 5% AN 3 % T b VR 4 R K T L A 0 B OF BTN
BETRATHRAGE, RIE R K H A
JBE B AR 50 M T T R AR S S R A F A v ol
BEER B - S ARBET AT MIRCE
Bi. BRIEAX T FREREFTRORER
WF B R FE AR A8 4 45 0 RAPD 3%
BT (U ZE, 2001; You et al, 2002; B2
F %, 2003), {HSZ, R TR RAPD 7R Rt 15
5 AR D R AW R S — BRI F .
DNA 7+ FHRic R 0 & F& o £ MR s 14 B M

AR R T H AT, i L2 DNA (Microsatellite
DNA)ARCFERH PR —F  HAE FH NS SH, 6
5 AR R R, R, W LU
REZHREEREL .

M TLE DNA i T HEAHE B RIFREILS
TEREAS, LA FH L5 HEME AN TEE
R, ES MR B REG T RALE.
ERAER AR LEMREERHPRAERTH
AR iC 8 B3 Z (0’ Connell et al ,1997) , IE4E R
EAT FESFHMRBEZ . EHELEY
FHE AW R E M A E KB E (Sudmo
salar) \ 8T B8 ( Oncorhynchus mykiss ) . K ¥4 ¥ &5 {4
(Gadus morrhua) . % I fa ( Tilapia mossambica ) | 48
. ( Cyprinus carpio L.) . #5 ( Silurus asotus) . K 3%
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6 F % LKLY F B Paralichthys olivaceus) H SAFIFRFAREIR 10 MR T EEHEA AR L LS ED T 531

% ( Scophthalmus maximus ) Hi L B N ( Chlamys far-
reri) « A ¥ 4L 85 ( Crassostrea gigas ) « 4% 20 £ #
( Haliotis discus ) » % B Xt 8F ( Penaeus chinensis ) « B
T3 X ¥F ( Penaeus monodon )% B B 2B KA AW 1Y
WD F5 32 JF R TG FE GenBank -, AT E T
AR A S MEREBURTWFFI#ETHR, K
REETANAMG S M FAEEHMHEME, A
A2 Sekino 55 (2000) A1 Coimbra 55 (2003) 73+ #5
TRERFEER T E DNA, F 75 F B 8 1% 20 #7 0
BAZBIERE E T TR LE. £E
W EETFENANBKAETHARRBIKDE
BRFT ARG E o 438 M Sekino % (2000) 43 )
16 Xt 51 ) e B 9 X4 5147, 5 B GenBank L 2F
R AR EFI B T — Xt 514, 3t 10 Xt 514, %t
AR A 6F B A M SRR B AN B2 Rt T
WE3E, LN 5 TG MER B T S A% A8 R A #
FHREFFHE GO,

1 HE5AZE
1.1 L®E

SEI B 3 A 8T ( Paralichihys olivaceus ) ¥ 4 1&
BEA ARBIEEAT 2003 4F5 ABATF A
W, 320 B, o BRI, 1:1 85T K
PGNP R ET 4 CKFH &R R R
ATF 200345 HEAWWAH S Ffaly, 3t 20
B3R A7 0 [R) — kRl R AR RO
AR BRI RETF - 200K P& A
1.2 EF4 DNA HIIRE

F: K20 DNA 433 42 I 0 LA 40 4R R 42 B

HUZ 100mg Y LA 40 L B 29 50 #2 IL, A
500p1 21 2157 3 % v W (10mmol/ LTris-Hel, pH =
8.0; S0mmol/L EDTA, pH =8.0), IR J5 Il A £
WA 1% Ry SDS 1 200pg/ml & (8§ K, T
SSCHMTHAZEE, SR . S0
FCEE(24: 1) B4R, ZE A RRE0A 1) K Z BEDL
BE, W% K (ddH,0) % f# , Beckman DU 650 %4 4 4h
SIEITTER, - 20CHRFEH.
1.3 PCR KM R ik

M Sekino 55 (2000) 73 #5 ) 16 Xt 5| 47 B 9
514,35 B GenBank L 7F #F i §1 XC R 51, B
Pt 4 Primer Premier 5.0 it T — Xt 5147,
i EEE LAY TRERRSAERAF AN, X
10 %t 5[ #0751 BaR KR L% 1. PCR KL &
PR 2501, N SOng MARAR DNA,O. 4pmol/L Y
5147, 100pmol/L # dNTPs, 1.0mmol/L ffJ Mg**,
Ix PCR & N & o ¥, 1U B TagDNA B 5 B§
(Promega) . 2V #£ Eppendorf Mastercycler PCR 3"
W E#AT. PCR REEA 35 MER , BAMEH AL
5 :94CAE 1min, B K 30s,72°C ZEfH 45s; B KT
HATHARYE Smin, B /5 —IRIEHEHIG 2CHIE
{if Smin, PCR ¥ 7= Y% 8% k4% ¥ B 4 5 Bt %
BER IR, B R 5V/eme HLIKSEEE TG R 2
BE(WRE R 0.5pg/ml) % 4, 7 ImageMaster VDS
(Pharmacia Biotech) |- % 5} i f& , F] ImageMasterl1D
Elite( Version 3.01) K {4 %t e Yk 3% 4 £ 47 20 47 .

Tl XBRFRIAMHIEFEHROFF BARERLSI WA

Tab.1  Core repeals, annealing temperatures and primer sequences of the 10 microsatellite DNA loci used in the study

B A BOEE TN BAEE(C) g9 ¥ 5 (5 —3")
Pol (TG),TT(TG )4 55 F-GCCTTTTGTCAGCCATTAACAGAGC
R-CTGAGGCCAGACATGACATTACCTT
Pol3 (TG)3GA(CA) 4 58 F-CGGCCTAAACCTGGACATCCTCTCTA
R-CGGGACAACGGAGGTTTGACTGAC
Po33 (TG)5T,(TG)yq 55 F-GTTGGTTTAACTGATTCATCTGCAG
R-TTACATATCCCACAATGCTTCACTC
Po35 (CA), 54 F-TGGTTCTAGTGTTTGTCTGGTGA
R-CCTACAGCACAGATATGACCTTT
Po42 (CA)5(TA)3(CA), 55 F-CGAGCGCTGTTTCAACTACGGTCATT

R-ATGATGATCTAACCGTCCGGCTCCAT
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532 o % 5 W B 35 %
g
HEREN BLEEF BABEE(T) S FI(5'—3")
Po48 (CACG),(CA); 55 F-GCCTCCAGAAACATTTATGGGG
R-TGTCTTGCCTCTGGTCCTTCTT
Po56 (AC)y 55 F-TCGAGCGTAAACAAACCAGCTAACA
R-GCTGAAAATCGCTTTAGCTTCCCAT
Po89 (CA), 60 F-ATCAGAAGTCATCCATGCACTGGCAC
R-AGCTACTTATCCACAGGTGTCGACGG
Po91 (CA) 55 F-AGGTTTCAAGGTGTTCATTGCGAGTC
R-TAAAGGAAGTGCCTCACTGTGGAGAA
Po-strl (CA) 58 F-GATTGTTCAGTACCTGTTCAACCTG
R-TCATTAACAGACGGAGCACCC
i Po-strl A BATIRITH— 3514, KR 5% A Sekino % (2000)
1.4 XBHEMNS TS0 H,)/H,;
TEBAL 7 T W B8 2 i v, M K R UGS BB R SN
¥ B — &% DNA Jr BV R i e A Y — A 5 o Ak N pa,
BB (Nei, 1975): [ = ————— ,D =

kAL H, AR MEBAE , DAY HHLRA
1, BP9 40t R 0, x5 M1 1 09 S5 2 X
HBHT B AR E M NB KRR E L 1.2,
3o no AT HMERTHE (o) HM
TREMHAREMNERE (o) ETEMES
FERIWR {8 (H,) 5 o Iw £ B4 {H ( H.) | Hardy-
Weinberg 13 {5 i B3 18 80 (d) LA R BF A F S 2 & 2
(H) R BB RN A 315 78 7 KF; s & HI
R (D SEEE (D) MERSE R (Gy)
KB 5T BE A (8] f 38 1% 28 7 K F S OB B SRR
DR 990 R R R (R R A R O R T T B R A
K% 2515 B & & (polymorphism information content,
PIC) A& # (power of discrimination, DP) Fl
4E 52 HE % % ( probability of patemity exclusion,
PPE) , AR TEHY BT ARG 7E R 5 AR AU E
EHRAME. ARITEAKW T

FHFOHEEB: 0 = 100 s
AR 0, - 1] 30,

A WG H, = WER &
BB B AR SR
X AW 7 4% & B 22 {E (Nei, 1978): H, =

N(l— Epzi)/(N— 1)
Hardy Weinberg 1 1% W B 8 $0: d = (H, -

NN s
- lnl, GST = (HT - Hs)/HT,
£ X5 B & & (Botsein, 1980) : PIC = 1 -

n n-1 n
PN DI
=1 = = i+1

1=1ys=
3£ & HE B #% (Odelberg, 1990): PPE =

Dp1 = p)t e D20 D7 (pip)t(3p, + 3p; - 4),

t=1y=1+1

FFUESCHERR 2. (cumulate PPE): Cppp = 1 - (1 -
PPE,)(1 - PPE,)--(1 - PPEy), PPE, ,PPE, .- .
PPE /3 &R 10 ME D ERFES B MIEXHE
[

A R 51 % (Fisher, 1951): DP = 1 -
NP BREAA R (cumulate DPYH ; Cpp = 1

=1

- (1 = DP) (1 = DPy) - (1 - DPy), DP,.
DP, .- . DP M F R 10 M LERFES B
AP

PLEad, » REE i AL H A
R, pipy AHANERFE A AFAER
MR, p g M RARTE— EALTEPIBE K P58
NENERBR, P RARE—EME i NFNA
BHRA AR, m AR — B 52
Bon BRFE—EN FHEMERE, N AREFEE
B, H AR RSP EREENE, H AREAF
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HBEEHE,
2 &R
2.1 MDEPCRER

ABFFRA 10 X RS Y LR EETF
BEH B RAFMBRBEREST T RGBSR, EA1
TEFT I A B M b R BB AR R T s 1 AR R Y
FoI(B 1), BESIH R AR R 5 3] 2—9 %0 4
(3 2), & 78 %5 4 F 5 58 B4 o 0 01

APEERE 3,
2.2 BIEZERAH

MTRERERSE, A RAFHBEERN
SRR EEHE SRR 6.7 6.1, A F Rk
BRI FEMERB ARG LN EE5E
Lz 5 KW E AR Hardy-Weinberg it 1%
T SIS TR 2 9 BABIR S AN EA LM E
SHEESEMERGR AR LHRELE 4,

dom]°

a

B 1 514 Po33(a). Po91(b) ¥ i i 5 i itk TR #RIT il
Fig.1 Electrophoretic patterns of microsatellite markers amplified by Po33 (a) and Po91 (b) from P. olivaceus

H 18 IkiE 8 A RBHRE T 58 B ,9—16 R M R T 3% 3

R2 FHARNFARAT OAMMIERECNEAERY ARSUERYE . SEEMESEHMNE.
TR FHAE A Hardy- Weinberg i £ i 55 15 5
Tab.2  Number of alleles (A), number of effective alleles (a.), observed heterozygosity ( H,), unbiased expected

heterozygosity ( H,) and d value at the 10 microsatellite loci assessed for the natural and cultured stocks in P . olivaceus

HAR K FRF B K
[ P
Ala,) H, H, d Ala,) H, H, d

Pol 8(5.8) 1.0000 0.8711 0.1480 7(5.0) 0.9000 0.8421 0.0688
Pol3 7(5.7) 1.0000 0.8526 . 0.1728 8(6.2) 0.8800 0.8889 -0.0100
Po33 5(2.9) 0.8000 0.6882 0.1624 4(3.8) 0.8500 0.7723 0.1006
Po35 6(4.1) 1.0000 0.7947 0.2583 5(3.7) 0.8500 0.3295 1.5799
Po42 6(5.1) 1.0000 0.8447 0.1838 8(5.1) 0.9500 0.8471 0.1215
Po48 5(2.5) 0.7500 0.6303 0.1899 2(1.8) 0.6500 0.4619 0.4072
Po56 8(6.7) 1.0000 0.8947 0.1176 7(6.3) 1.0000 0.8868 0.1276
Po89 5(4.2) 0. 6000 0.8000 -0.2500 8(4.8) 0.9500 0.8316 0.1424
Po91 9(6.3) 0.9000 0.8856 0.0163 9(6.8) 0.9500 0.8987 0.0570
Po-sirl 8(5.4) 1.0000 0.8579 0.1656 3(2.1) 1.0000 0.5514 0.8137

T:RT Pol3 AL EFFR A 18 NMA, H 4 B AL 78 B B4 s 3 9 20 M4
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Tab.3  Allele frequencies of 10 microsatellite loci for natural and cultured stocks in P. olivaceus
ETvR i FhEHE A
B B £ir SN Py pren— R EEN Fhi N B A B IA F R R
Pol 1 0.050 0.175 3 0.125 0.000
2 0.075 0.025 4 0.100 0.325
3 0.125 0.150 5 0.600 0.675
4 0.250 0.250 Po56 1 0.050 0.050
5 0.050 0.000 2 0.150 0.125
6 0.075 0.075 3 0.200 0.175
7 0.125 0.050 4 0.100 0.200
8 0.250 0.275 5 0.050 0.000
Pol3 1 0.000 0.028 6 0.150 0.125
2 0.150 0.056 7 0.200 0.175
3 0.250 0.139 8 0.100 0.150
4 0.075 0.000 Po89 1 0.000 0.125
5 0.175 0.167 2 0.150 0.175
6 0.250 0.250 3 0.000 0.050
7 0.075 0.110 4 0.325 0.100
8 0.025 0.167 5 0.275 0.375
9 0.000 0.083 6 0.175 0.075
7 0.075 0.050
Po33 1 0.050 1.175 8 0.000 0.050
2 0.325 0.250
3 0.050 0.000 Po91 1 0.050 0.075
4 0.100 0.225 2 0.075 0.075
5 0.475 0.350 3 0.100 0.150
4 0.225 0.200
Po35 1 0.125 0.025 5 0.000 0.100
2 0.300 0.050 6 0.000 0.075
3 0.075 0.000 7 0.225 0.225
4 0.075 0.100 8 0.175 0.075
5 0.350 0.325 9 0.075 0.000
6 0.075 0.250 10 0.050 0.000
11 0.025 0.025
Pod2 1 0.000 0.025
2 0.400 0.250 Po- strl 1 0.075 0.000
3 0.100 0.175 2 0.050 0.000
4 0.400 0.300 3 0.050 0.000
5 0.100 0.075 4 0.250 0.475
6 0.000 0.050 5 0.100 0.000
7 0.000 0.025 6 0.025 0.000 5
8 0.000 0.100 7 0.225 0.500
Pod8 1 0.075 0.000 8 0.225 0.025 |
2 0.100 0.000
|
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EFHEAEFRMEMNTRE L AEERAT
Nei(1978) % & 838 F T /e A 95 B 9 T4 1 2%
AR E AR, 6 2 68 T B 8 R B R i
%7 53, E I A i B 28 6F B A R SR T B (A Y R
HZe 4 B4Rk 0.8120 #1 0.7310, F ¥R R
BAarslh 6.7 M6 RFBBA B EAFEMEN
ST B A 1) Y 3 5 AR BLBE 7 0.8558 .38
fERE B R 01557, B BE (A M A B EH ML BB K
0.0558

R4 FTRAARBRET VO IMRIEEZLHSTERER.

8" SUEVE SUE (3% 303
Tab.4 The value of polymorphism information content, power of
discrimination and probability of patemity exclusion at 10

microsatellite loci in P. olivaceus of the natural stock

#H ZEGEEEE MERAE  RLHERE

JE £ (PIC) (DP) (PPE)
Pol 0.823 0.655 0.684
Po13 0.802 0.635 0.649
Po33 0.648 0.535 0.444
Po35 0.748 0.585 0.574
Po42 0.790 0.603 0.631
Po48 0.59 0.790 0.410
Po56 0.844 0.700 0.717
Po89 0.734 0.835 0.554
P09l 0.832 0.780 0.699
Po- strl 0.808 0.860 0.661
&3 0.9999 0.9999
3 iTig

HERFEYFEHRERG L, 2 Firid
RIRR R BRI L, N AR, MEREHEAR
MTFHEEN I, SHENMIC ARG MLLEE
TEMERBHENBREERKFMOEZHE
Mo % (2000)F AR TRGE R T IL &K A
BATEARNAHBEN LI LAESHH
0.0802 F1 0.0788, ¥4 B¥ {4 ] 3% t5 B 25 4 0.0124,
F1 RAPD £ R45 B 0 7F 6F 5 R MR BB Ik B9 1 59
AR5k 0.2739 1 0.2255, B 4K 6 ) 3% (£ HE
B54 0.0508, M 4E & A A 33 082 3 & bric 9 20 B
HBRERF A ENR 0.8120 1 0.7310, 5
BERm A EAE RN 01557, R, TRE
(1996) ME TR B AR R W 1 BB LK R MR [H B
RN ENERNT R, K BB E e
HUA 0.1355; i kL 4 % (2000) W 13 TR 4 7 55

REREEEFHEAEERN .64, REMY H
IWHEREZHEAERZNIY, PRBFEEY
BRI I 25 (1995) % TR T K B %
TR DNA, NIl 45 R itsl st ity 8, &
HAEREMNEZAE Rt RECE2ATH
FREBHIFEFEE, XBLERFERTHIE
7 A5 B0 B SO M T R AR

MTMDER TRFEY I, a5 A
FEE ERAER B - EMRR, ERA A
PRI B R A SRR, HEAELRIRESD
fE& A, PCR =Y 2Lt BN 16 W i BE I
R EB e iR EELA S MEAP R TEH KR
FBEAE HiRa, XA W T4 PCR RIS,
e BT R URSE O % R TE R A 5 B TE B 52 R
WU 75 LAY, 52 R XU 5 R DR L o R4S )
HEEEHBEHIHITHEALE (Ardren et al,
1999) , {8 KL 3 3 8 % 0 &5 SR B9 40 0, 72 1T 3B S5 A
KA FLUEE,

BRI ANME—RTHEEEE &
(PIC) AMAEF] 1 (DP) FIE A HEBR K ( PPE) %
g, —BBELT, ZEELELTEHRBEE—
MR E TR RN BEEEEN
AE,Y PIC>0.5 8, RAZBIEARICRE @B
M REREEEME; M 0.25< PIC<0.5 8, %
iz EmiC R B h AR EEEE, W
X PIC <0.25 B, & 8 2 38 1% b ic 7T 42 fit 19 3t (%
G B8z, MR RMECHERR R LE ¥
H FRAE R VR B AR IC A MR A HEA S &
R AMARNEESHE, — 8 DP>0.8.PPE>
0.5, KA AR MERICEATRFTRONH
MEEE S, 2002), EAX T fEEETSEH
BRI XH 20 PR ER AR ERER
FERITAEREW 0 DMEMEMEEEES
B PIC=0.59, MRS %K 0.54—0.86, F ¢ HE
B A 0.44—0.75, H BHA UL B Fn 3k A HE
BRI F] 0.9999, B F &l Bl h L fRic &
G, ] LLRI T T 34T 5 ok 2F Y M AR B RE MR Y
% E T

REEEN-TRUBERELSNEES
PO RN DL SR e B (OR 8 S 3IR, AFESE
MAMERTUE S, REFKNTHLEENR
ERRTEAR K, X5 L&% 200) AR T
fili M1 RAPD 48 3 B9 45 J£ LA & Sekino %5 (2002) B 4%
RE—HH, XFERBTFAIFRALZAGTHE
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PRE IR LY B R BEARTE 25 5 R A o U300 IO 38 3
1B B G o 328 e T 4 R A, WA T PRAEG T B A 1
B B RIS RAER LR N (RS,
2002) . K328 (Coughlan et al, 1998) .5 ffi ( Desvi-
gnes et al, 2001) (KP4 # (Norris et al, 1999)%%
EERFEMM P BELRE, S5 MEHER
B, BRFHABRA 24 5 L AR BERAK (H
ROCETEAMEMERNB EHFBAERKHEK S
(FREBEEN 1.8—6.8; HRBERER N 2.5—6.7),X
RYBAMEEER) E LS ENLLE—
WA SMEN RO, 47 E A6 E U
T3 %—,80 £ RKZE 90 4K W TE s
T RETR, REQ AR T8 KR
B ERLILEFAABBNMBRERM, Ok
50 4 fUHI B4 7 20000 W EILTE M AR 100t (1
E) B ETH T (CF R REAR
R HFHEE NG 2T RER, AN
RATRES AR E BRIAT S EmF A ARBERK
A& E5H , Clifford % (1998) B % B ad by AL
S Ak 44 A TG 4 fk 1 e A ol o T 44 1 R BRI 3
EERENHE TR;BE=  AVARATRMER,
MM &FF A BIRAE S A LB R AR RE
HFEVEIR AT H B, B Q00 ) 7R 58 (2000) T 1999 £
4 ATEINRA BT 347 7P 8F 6 N D0, 3t
B 15600 B (R, 4 )5 BEAT IRl , T 8 R
BART S S EHLS RG], EF T 60%—
80% , /B HE T O AT LAk B PRk S Rh BEROE
i B #Y, (B2 HN AR IF 8 R R BT IR Y R R AR
B NI E%0 M ERIE, BERIIN R
EHERAAFMERNTLERE S AR
KBEE BB MR A 2 BB RS R A
WEAR , 48 T 2238 B 490 b A K o BE FGLAR I 8 R IR,
FrLARyr B R E g A R W 5l iR AT &
BRI SEH B R H

& % x W

E 5, X, HEFE, 1996, BEITKRFRKE
HEBANSEUERATR. PRKFHEE, 3(1):
11—16

X8, XK, MEE%, 2001 WREERTFHAR
SFEBEEEAREENMRRBETROLLES
Br. WIS WA, 32(5): 512—518

AR, P, BEALTR, 2000, 1 BN T B 4 A X B
MAMEEERRNREEREEMT. EBAFK

FEW, 9(4): 285—289

R, RE, FAEF, 2002. A RAPD HE AR HE
A FL I DU BF A e 5 R 3 R A A )BT A5 A R LB R
KIS . HEARER, 12(7): 83—86

Bk B, KWHE, BULAES%, 2002. PEKS K 9 STR
HHEERG SR, #15, 24(3): 247250

KEF, E X, B &%, 1995. KM TE DNA I
fhiE RN . Sh##B%, 16: 301—306

WK, KBS, BAMS, 2000, 1) FH BT R
RBRERTR. WAWHEER, 4: 7882
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GENETIC VARIATIONS AT TEN MICROSATELLITE LOCI IN NATURAL AND
CULTURED STOCKS OF LEFT-EYED FLOUNDER PARALICHTHYS
OLIVACEUS IN SHANDONG COASTAL WATERS

WANG Wei, YOU Feng', GAO Tian-Xiang'", ZHANG Pei-Jun'
( Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 2660715 College of Life Sciences and
Technology, Ocean University of China, Qingdao, 266003 )
¥{ Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071 )
*( College of Life Sciences and Technology , Ocean University of China, Qingdao, 266003)

Abstract Microsatellite, or Short Tandem Repeats (STRs), is one of the most efficient marker systems serving
as a useful tool for various genetic studies, such as population genetics study, quantitative trait locus identification,
parentage and kinship analysis, genetic linkage mapping, and so on. Left-eyed flounder P. olivaceus is a flatfish
species widely distributed in the North Pacific and is becoming increasingly important cultured marine fish species in
China, Japan and Korea. In this study, 20 natural and 20 cultured individuals were collected from Shandong coastal
waters in the Yellow Sea and a fish farm in Jiaonan of Shandong Province in May of 2003. Genomic DNA was isolated
with the phenol-chloroform method from muscle tissue or whole blood. The genetic variations of the two stocks of P.
olivaceus were assessed at 10 microsatellite loci. Nine ( Pol, Pol3, Po33, Po35, Po42, Po48, Po56, Po89,
Po91) of them were selected from 16 loci, which were isolated by Sekino et al in 2000. Po-strl primers were de-
signed using Primer Premier 5.0 according to the microsatellite sequence of P. olivaceus from GenBank. The amplifi-
cation was performed in an Eppendorf Mastercycler PCR reactor. The products were analyzed by electrophoresis in a
8% non-denatured polyacrylamide gel with 1 x TBE buffer, stained with ethidium bromide. The electrophoretic pat-
terns were analyzed by ImageMaster1 D Elite ( Version 3.01) software. The results showed that the number of effective
alleles (a.) of each loci in the natural and cultured stocks were 1.8—6.8 and 2.5—6.7; average number of alleles
per locus were 6.7 and 6.1 and values of average heterozygosity ( H) were 0.8120 and 0.7310 respectively. Genetic
similarity (1), genetic distance ( D) and coefficient of gene differentiation ( Ggp) between these two stocks were
0.8558, 0.1557 and 0.0558, respectively. Compared with allozyme and RAPD, microsatellite markers enable great
genetic differentiation and provide more alleles. The average heterozygosity of cultured stock was lower than that of
natural stock just like the results from other genetic analysis, which indicated that inbreeding in aquaculture caused
decrease of genetic diversity. However, there was no significant differentiation between natural and cultured stocks in
the number of effective alleles (a,) of each locus suggesting that the natural stock of P. olivaceus was going through
a decrease of some alleles, especially some low-frequency alleles. This may be a result of overfishing, escape of cul-
tured fish offspring to the natural environment and intentional releasing. The value of polymorphism information con-
tent ( PIC), power of discrimination ( DP) and probability of paternity exclusion ( PPE) were 0.59—0.84, 0.54—
0.86 and 0.41—0.72 at the 10 loci of the natural stock, respectively. The results indicated that the 10 microsatel-
lite loci selected were very sensitive and could be used in parentage and kinship determination of the artificial gyno-
genetic stock of left-eyed flounders and further genetic breeding studies.
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