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g = XA RAPD B K+ Ar & & 3F & B M Patinopecten yessoensis ¥ S H R R A LW
BRESHATHRL, AHaEe 22 AN St EaE RFBE N K 40 A AN Rit 47 RAPD ¥ 3%, i
FHAABRBRAGEEFS>N, GERNERMNE 128 M EAE, 550580148 % 79.5%,
Shannon 44 S MIEH A4 0.424;BE N XA 127 A 555, X3 560 ke % 78.9%,
Shannon # 44 $ H# W iEH A 0.423, GENFBENZ My H A ML B REIES A 0.961 %v
0.039, —H Z MM EENLIEH Gst 5 0.052, RESNUHBERMK, ERAR,.QENFBEN

B FEEABRAE AL SORH IR EIFBENENAARL . BELEHELRE %ﬁﬁiﬁl .
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LR mt S285-1 A G & M ey R M4 K.
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RAPD analysis of genetic diversity of Patinopecten yessoensis
with different shell colours
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ABSTRACT The genetic diversity, heredity structure and differentiation of two Patinopecten
yessoensis populations of different shell colours(white and brown) were compared using RAPD
method (Random Amplified Polymorphic DNA). A total of 161 interpretable bands ranging from
100-3 000 bp in each population were obtained by 22 arbitrary primers. The numbers of poly-
morphic loci were 128 and 127 for white scallops and brown scallops,respectively with the per-
centages of polymorphism 79.5% and 78.9% and Shannon information indices 0.424 and
0. 423 ,respectively. The high similarity rate(0. 961)and low genetic differentiation(Gst==0. 052)

indicated that there was no significant difference in genetic differentiation and genetic structure
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between the two populations. According to the Shannon information index, the genetic diversity
was mainly due to individual differences in each population. The band at locus S285-1 appeared
in 30 of 40 individuals of brown scallops,but it disappeared completely with no amplification in
white scallops; it is suggested that this band is the negative genetic marker in white scallops.
KEY WORDS Patinopecten yessoensis Shell colors RAPD Genetic diversity
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UFFE B W Patinopecten yessoensis J& TW/KMENE, EE S HFHA RP Wit R R s 505, RELE
20 42 8O 4EMRM H AT R BT ML R EFERERBRARBEIL Y IE G X FHMEEL T Nk,
BAT.BRRELUS, HA HEMES OB LR TIFRE N FE. AR XEEZNHMEEREB XA
B, MRAARELEENLSATEN. EFTFHFSQODMME . RETEHNNFERE AT HUER. O
B TR 8 AR B SR B LA ST (AR MR OF BB R 5 AN R L AR R ERIE R, A BT B 8
FAEE , B TR R — D R MR R ORHA B X A W EREE, T EEF BRI
B, BHRT, ENATIRER I FEE ERAEYFE T HM TR RE R L (FEEE 1997 EHKE
1990; PR 1984) , tfhfT T — 245 SCHF 3R i3 D1 B AE Akt 1% K ar FAR I E AR GRS 2003.,2004;
M4 % 2005;Fujio eral.  1991) B A CHFER B 0L 7 (08 S BE AR B AG G5 M Ak  BHE S REE R L S TR
72 (4 01 58 B UL 9 33 4% 00 R 55 07 1T A A 5T R AR X 82D

RAPD tRic A REUE & 2B 8 F & MRS R 0, O 20N T4 o 38 1% 45 1 fiss 1% 2016
BFoErh ., ER AT, Tyler Z5(1995) fl Patwary & (1994) 4> 538 i Xt S 55 W 26 Lasaea rubra 153 N Plac-
opecten magellanicus f) RAPD 43t /" T R AF K 0 B E G5 M B K M s G sr AL SE R, BT B E T
RAPD #rid 7E DR BERGR A 225 h R (B . Liu %5 (2006) i 33 7] T B8 0 RAPD #5ic B 55 R X HiFL ks I
Chlamys farreri BIRERIR £ HEAT LLBITFE . SRR RAPD A5id b ] TREEE AR B /R T B AR R 48
¥, Hirschfeld £ (1999) #FH RAPD i ARE /R T EMH YT Crassostrea virginica BB ELZHEEKFE.

ASCFI A RAPD 8K 7640 F/KE LA 4b T A R B FR S 30 53 T IR 3R 8 DL, 2 R A4E R R I B AKORN IE
W Se 0 B AR 2 B AR R R A R | S A S He R A BRI B TR 2 T, A0 3 RS AL A H A AE
346, A R R 35 b UL 00 3R 08 AR A5 2 AR W R Ak R BT BT URAR B R B A A O T 4R HE BRI AR HE A SRR BT R .

1 #MBEFE

1.1 sBHH

Al EAEH A6\, 2R aBEa. A haf. MATEAIFER LT 2007 41 A 29 HE
AREKBENILIFEHEBEX, N 1 BN PREILER 40 BEE LM 40 L6 0N, @I WRATN. 5l8H
S100-S300 il S1000-S1040 W4, H iAW T EHEARRE A F.

1.2 EBAHZE

1.2.1 A H4 DNA #9$ 5

HEEHAMBRBOT R AB-EREE, FES RS F BRI YCGE 3 BOMITE, BRESs.
1.2.2 RAPD ¥ ¥

RAPD B B & FUA 25 pl, & 10X PCR W MWK 2. 5 pul. MgCl, (25 mmol/L)2 pl, 84k DNA 2 pl
(100 ng), Taq B(5 U/uD)0. 2 pl,dNTP(4% 10 mmol/L)2 pul, 5[4 2 pl(5 ng/pl) . Taq DNA R4 B . Buffer,
Mg (ANTP ) K DL 2 000Marker 5 { RARAEAFHE AR A . PCR A £ E Eppendorf 24 84 7=
Mastercycler gradient 5331 &Y b 47 ,5¢ 94 CHA ¥ 10 min, BT 45 MER . BN EHRUIE 94 CA M 45



112 Bl B % # R C m0%

$,37 CiB2k 1 min, 72 "CHEf# 2 min, B/5F 72 CHEM 10 min, RMERE 4 CHF, BRI IS SER
DNA MR AR RMAZE AR, T¥PEYT 1 50NN BIERE R PRk, 7 240V EER M4 TFHEMK 1 h,EB B
o, BB R4 UVP C-80 HAMIE R, AMRIELTH A MMERE, A6 N S8 aly BEENEE -1
R R SE 09 o DL B 68 DT A X R,
1.2.3 ##EHH

BMERPT EHEFRARLIER. AHITH 1L, BHICH 0. Fith 0 M 1 EEHTSHIT2H. R Pop-
gene Version 1. 31 X & B Mm% S8 HTITE . RAPDE¥ A 4 MBI, 4510 . (DRAPD =¥ 8 B 1%
P (2 F N B EAEF A Hardy-Winberg ¥ 4; i g RENMMWEMEFEEELS - (O EHSE
iR B REESE — M (Apostol et al.  1996),
1.2.4 3545504

ZBALEWH P=r/nX1000,r BFE—FIWEE L EENOLEEn BY 88 B AH.
1.2.5 #AAMEEH AT EEIES

BAAMREIEE S=2N,,/(N. +N,) M@ EHEE D=1—S, ¥ N, &Mk My L4 6 58N
N, RIRAE = AN y IR 36 tH A7 S8, BEAA P B4R {01 1k 6 80 2 B 4R P BT A A 1 1) A B4 6 B0 - 1
fH. S AMEAEMAEMEIEES. S, 4r JIFR/RBEE X ABA Y (MM (Lynch  1990),
1.2.6 BA4EHEEHR

fH Shannon’s & ZHM BT R S HIENBRE SRS H, BEAN TR & 2% H, URETH5E
BMFEn PBEMRESHERSRR H, R AKIT .

H=—2XInX;(X; AP i EFE—FEP L ImE);
Hyy=2H/n (n AFHARGBEKEO H,=— 2 XInX(X K n NBEEKG SRR ;

PL Hopoo/ Ho M1 CH o, — Hoop )/ H o 53 BT 70 EL 038 15 20 B8 1 A B4k o8 AR B 4 18 B 43 A

N, RARERE SR G AT EER  HEARH N,.=0.5(1—G,) /G, (McDermott % 1993),

FAN REBE P A S RENRRERNT IR ERE - RES A EE R ¢, B g=(N/n)", H P N
HHIRHAEF G A E o RGN, WEHSEMERBESR p=1—q.

2 ZR544W #1 EHASHRLFS
Table 1 Sequences of the primers used in this study
2.1 RAPD yHZHR 314 WEFFIG-3) Y W (5'-3"
Primer Sequence Primer Sequence

M 240 MHENLS I PR Y W EH S101 GGTCGGAGAA S276 CAGCCTACCA
Wi EEMWTHNE Y 22 4, & W HAEE S106 ACGCATCGCA S281 GTGGCATCTC
5~12 %426, dhr=a 161 K 4&WEWARESE S204 CACAGAGGGA 5282 CATCGCCGCA

HEEFE) RAPD ¥ 34 , B 15199 ¥ H s224 CCCCTCACGA 5285 GGCTGCGACA
7.32 %, K JELE 100~2 000 bp Z[H, E 1K 232 ACCCCCCACT 5286 AAGGCTCACC
S254 #F H A AR 6 0 BN BE R B T 3 B . $238 TGGTGGCGTT 5287 AGAGCCGTCA
i S285 fE B NN MW AT h Y W EEA S243 CTATGCCGAC $290 CAAACGTGGG
BB 2R, (AL S285-1 TEFTA H & B~ 254 TGGGTCCCTC 5298 GTGGAGTCAG
BT H . ERAIl i 40 MEFE 30 i 257 ACCTGGGGAG s1012 TCCAACGGCT
Y AW B HE N KRR B (E s261 CTCAGTGTCC S1034 TGGTGCACTC
), £ HFIIRNE L, A NLME AL 45) s271 CTGATGCGTG S1036 AAGGCACGAG

Ve Y AR 2,
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H:af b EH MH DL2000 marker;a B CM #5386 01 &4
XF B b B CM 45 3 £ 01 89 S B4~ 1A
M in picture a and picture b represents Marker DL 2000;

CM in picture a represents the control individual of brown
scallop populations; CM in picture b represents the control
individual of white scallop populations
Bl 1 S254 78 60 DL AN € DL B0 3 4 PR i
Fig. 1 Electrophoretogram of Patinopecten yessoensis
DNA amplification using primer S$254 in

white and brown scallop populations

da

CM

¥ :a Ml b Er M#E DL2000 marker;a lld CM #83RE N B
X AN b B s CM F8 8 00 3 BR Ak
a B0 b & A R AT 3K FTR B 47 6 S285-1
M in picture a and picture b represents Marer DL 2000;
CM in picture a represents the control individual of brown
scallop pupulations; CM in picture b represents the control
individual of white scallop populations;the black arrows in both
picture a and b point to S285-1 locus
Bl 2 S285 7 M DL 6 0 b i 4 3 1R 3
Fig. 2 Electrophoretogram of Patinopecten yessoensis
DNA amplification using primer S285 in

white and brown scallop populations

£2 ARBR(WIHBER(W)ESIBNTBESER

Table 2 Results of amplification using different primers in the two populations

Ty, S EEAE RN LEER O
3' /] Total bands No. of bands per individual ~No. of monomorphic bands  No. of polymorphic bands Polymorphism
Primers w B w B w B w B w B
5290 9 9 3~8 2~8 2 2 7 7 77.78 77.78
5298 10 9 2~9 2~7 0 0 10 9 100. 00 100. 00
5285 7 8 3~6 5~8 2 2 5 6 71.43 75.00
5286 6 6 2~6 2~6 2 1 4 5 66. 67 83.33
5287 8 8 3~8 3~7 0 0 8 8 100. 00 100. 00
5281 10 10 6~11 5~10 3 4 7 6 70.00 60. 00
S271 7 7 2~6 1~7 0 0 7 7 100. 00 100. 00
5254 12 12 4~9 5~10 2 4 10 8 83.33 66. 67
5257 6 6 1~6 2~6 0 2 6 4 100. 00 66.67
S1012 7 7 1~7 1~7 0 1 7 6 100. 00 85.71
5282 8 8 5~§ 5~8 5 5 3 3 37.50 37.50
S232 11 11 5~11 5~11 3 2 8 9 72.73 81. 82
5224 7 7 2~7 3~7 1 1 6 6 85.71 85.71
S204 5 5 2~5 2~5 0 1 5 4 100. 00 80.00
51034 5 5 1~4 2~5 1 2 4 3 80, 00 60. 00
S1036 6 6 3~6 2~6 1 1 5 5 83. 33 83. 33
5276 5 5 3~5 3~5 1 1 4 4 80. 00 80. 00
S101 7 7 2~5 1~6 1 1 6 6 85.71 85.71
S243 7 7 3~17 3~7 4 2 3 5 42.86 71.43
5261 5 5 1~5 1~5 0 0 5 5 100. 00 100. 00
5106 5 5 1~5 1~5 1 1 4 4 80. 00 80. 00
5238 7 7 4~7 1~7 3 0 4 7 57.14 100. 00
4t - v
160 160 32 33 128 127 X=80.00 X=79.38

Total
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2.2 BEEAST

F)F) Shannon i 15 2 55 35 505 7 BE VR P9 RS VR 80 ) 8 4% 25 9% 1 L 38 7% 2 B At o6 R A 19 R B £ D 43 A
Wi, BIABHAR IR SRS H, o 0. 450, BRI I0 7 53845 S REHE Hoo 8 0. 424, IS SFEETERE 1K
P 547 (H o/ Ho ) SR 94, 15 % FEBRAJA] 49 23 A (H., — Hyo )/ Ho 7 5. 8506, BEWTBF 3R B DU R AL 28 S 2
SIER RN R 3.

1A DL BEGR Y 18 B S0 A Y BN 128 4% IR DL Bt B S A B 127 Ak BB EL B 5 51
80. 0% 1 79. 4% , 10 T BEIK N 5 A5 7 A I RS 185 T 48 €6 01, 11 €8 01 B9 Shannon £ B¢ ¥ 48 2 L0 48 €2 I 8% 7
(2B RI . b, F 6 R 6 01§34 A LR B0k 0. 961, 3B fE IR 0. 040, F1 48 DUMIE (& DAY 15
AR 4.

£3 ABRLIWHEBER(BIERFNNBFERESHRERNSS

Table 3 Distribution of the Shannon’s index within and between the two populations

B E LA Genetic diversity

B[4 Primers Hoop Hg, Hoop/ Hp (Hy— Hyop)/Hy
w B
S290 0.427 0. 338 0.383 0.393 0.973 0.027
S298 0. 563 0. 539 0.551 0.355 0.993 0. 007
S285 0.400 0.425 0.412 0.495 0. 834 0. 166
S286 0.452 0.434 0. 443 0. 184 0.914 0. 086
S287 0.598 0. 487 0.543 0,372 0.918 0.052
S281 0.297 0. 250 0.274 0. 289 0. 948 0.032
S271 0. 464 0. 507 0.485 0.491 0. 988 0.012
S254 0. 343 0. 303 0.323 0,348 0.929 0,071
§257 0.528 0.324 0. 426 0. 456 0. 935 0. 065
S1012 0.521 0.539 0.530 0. 552 0. 960 0. 040
$282 0.110 0. 055 0.083 0.085 0.971 0. 029
S232 0. 413 0. 457 0. 435 0.451 0. 96% 0.035
S224 0.564 0.536 0.560 0.566 0. 989 0.011
5204 0. 424 0. 485 0.455 0. 501 0.908 0.092
S034 0. 332 0.130 Q. 241 0. 285 0. 846 0.154
S036 0. 456 0,497 0.476 0.302 0.948 0.052
S276 0. 489 0. 544 0.516 0,392 0.872 0.128
Siol 0. 369 0.415 0.392 0.397 0.987 0.013
$243 0.233 0. 452 0.342 0. 387 0. 884 0.116
8261 0.630 0. 659 0.654 0.658 0. 994 0. 006
S106 0,487 0. 453 0.470 0.477 0. 984 0.016
S238 0. 382 0. 656 0.519 0.9591 0.878 0.122
-1 Mean 0.424 0.423 0.424 0. 450 0.942 0.059

£4 ABRHNBEAMNRESN

Table 4  Genetic analysis of the white and brown scallop populations

ide Nei’s Ji & Z AR Shannon £ £ # 8 ) By A5 1k B i % HUE
Populations Nei’s genetic diversity ~ Shannon’s Information index G N Genetic similarity
£ f6 Il White scallop 0.28540. 186 0.42440. 258
0.0352 9. 079 0.961

5 £5 1 Brown scallop 0.286+0.192 0.423%+0. 265
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3.1 HERBAFEBEABEESHENYE

Z SN AW LR IFA R e AR — D E AR . A SC R A X DURTAE 68 DL R K B9 RAPD
SHT R T, LA TURAE 6 DL £ 84S B 80. 0061 79. 4%, 8 F 4588 Sinonovaeula constrict (F
W 2007) B AERIR Babylonia areolata Lamarck(FFERZE  2007) . &1 ¥k £ N1 Pinctada martensii (F
KRE  2002) ,JufL# Haliotis diversicolor supertexta (it 182 2007 fH s Cyclina sineusis (A4 FHF) %
2005) % HoAth DU 2K B F 30U Meretrix mererriz (LMFESE 2003) B9 22 25 60 45 Lo 481, 158 W R 58 13 DL ) 3 78
& H AT AL F 38 iR 12 ZREHKCE  BRUR AR AP, X 5B HF QOO MBIF RS RAE—B . X EFES
(2006 YA RGN KW, MILB M 4 A RBERNZ B LF R 88.62% , @i FALR P RYUFR5H N, H
£ ,0X 4 BRI Shannon’s 8 15 RS $05 T 0. 256.,0. 256 .,0. 234 1 0. 225, 34K F (368 UL 148 5 01 fY
0.424 F0 0. 423, T ARARAE S (2002) 34 A5FL 53 DU BF A= 7 0 R0 72 FE REOR 0 38 A S5 i RSB AR AL O 85 R R 9, By
BRI SR T AR B9 B L S EE B 20 50 R 75. 82 %6 F1 73. 47 %% B E T ARS8 haF B M B L E e, 43
R R E AT AT 8 B DY B R O R B B R BT, OR AT ] B R BUR AL . RAPD B RFE)
ViRtA B Bt e ST, RAEAME REESMESESSFRAAESTNERESERWEE .Y
BEPFTHRBASEHEX. X W4 2005) MAFF S RIUE . £ RAPD 430 b BEAR SO 25 3 20 H AV 5800 35 B
70 ABEPRIESS R T EEME . ASCrh B DS 4 I &SR T 40 A iR IE Y B A 161 M L SE 2R RAPD
HATIRAE AT EOR RS .

3.2 ERIBMMERIER

#£ RAPD Z Hi AR F i #E4T T A @ VA & 0L R T b, b FEa g 72808 |als 6 4
BN ZEHLLEH LB 53R 41. 1800 F1 35. 2906 (1 & KD LIl T4 30 RAPD £ A&7 &1 He i) 80. 0%
M 79.4%. X5 RAPD MR TEEE R FHB R LB HEAXR. FITEHEAR R TEEHEARNA, 2 hME
PR A T 45 4 (IR FE 4B ) 76 SV 40 B 40 28 o B9 43 7 LR B ED DL RRE B S BT RE M (E S 1998,
WHLE UL, 1T R TR B BT RIA = Y im0 A 2 25 W R B, 0 b [R) T8 43 b7 B0 00 0B R, 2 L RR R I
SFHAMBRRREZCNEE R R, 1 RAPD 5 [F T #5OR A b8 45 5 78 B £ AR 8 5 f 2 35 M
AR, B A T Y B R W A B AR AR KT

3.3 AeElMEalMEzZaNEEER

0 DR AR R SR B ad B P B 5 (8 SR R B AR B, 3R 0 75 45 (2007) RO HGE , T T2 S AT 45 3%
B, FCTHARTE 8% 2 8K F 07 T 5 AL BRI A B E 27 ALK H RAPD 2 it R 81, 0 @I fidG fa
T AL SRR ARCE BEAMIR . X R, (A I ANE & 0 7E 507K F LR 20 A 8, 8 4% e AR/, B2
FEA P EERBAR b T ARk . W H 55 (2007) RBT 46 H B AL B AMR R SCH i B 6 00D B A KPR B AR T
IR % 78 2% 4 B At A 0 R e 2 P I BN SRR RYIRI RN A E i A .

BH LR 240 4> 10 BRIERIBEYLT |9 & B, 1360 U1 A8 68 DL B9 46 KR4 51 90 9 97 18 21 A M 8L
A — IO E AR R B A E RS, FIANALR S285-8 7E4#5 0 DMK b B 45 7 5, 18 1 2 R A R
g 1. 000, HI7E F €8 UL A A 8 R B AL RAEREEBIR R 0. 684, H4h, LKA, 15l S285-1 tE A
75 AR ERRE RS T W B B H AT A MR B XA Y A B EF RS A A
DURL S R A AT ERE S, S AT ISR — B R MR R, B AHEWT (7 5 S285-1 A 1 4 DL B RF R B 1 A
Bo 740 XTI R B AT I RO B TAE LR SR AT, DU A R L B SCAR 4rid. 45 LT, A6 LA
N Z M e ERARE D HEENUP R AR, XTEEINKRE, CEAGER D, ¥ IEEF 52007 H
FLE DUAT RE R SR AR ARAE FAR SR 0 N BB = A . A 4R I, 229 3 AR08 X BR 55 3K B0 4 5% 0 DL 7 O o HE A
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B S At B, 502K 5T (8 G Jk PR 49 A0 4 B 07 5 S285-1 B E'se-3 # 3 BR fg AMA™ A 9 BF 7 80K 745 H b Bk R
O F 25 & T B B A AR A R R FE 08 5 A, S 3T AL B B R S 28 728, (H X 2k
N RAR R 5 70 0 E M CHK, 4B S285-1 B M 4% Est-3 RN R T EM U KR —BEROK K
BAEEE B, Bt — 20 N A 4K PHEM

AL AE AR B, 1 8 DURIS 6 DU A4 (8] B 3% 4% 50 AL 48 80 G o 0. 052, BB 11 68 DL RIS £, T 2 18] 1Y) gt
e AR D 4b FRARBY KT, T8 WK % (2007 (BT R FE LR R 5 3B LR BB A A HQ 2
I f) 3 e o A TR B B 190 5 IR B 0. 326, 55 A1 15 A BF AR 1) S AL PR Bt B Ok, B 8 T 5 KGR B R 4B 1
BHRE CC EEB MM AT A HQ. HAF AR BB X UKMY HFMBEAR RX ZHMFELLRER
I B AR A 5 A S B A B 2 () 8 1% ML A R BIAR S K R A R R BRI M ANMAR]L X 5
ALY 45 R — B0, RAPD B2 S T IE T, 94. 15 40 ZE 5ok H (16 DA 8 0 B AR g Nk ia) . 53 40 R 3B
E o AE I G AT N, B8 9. 079, — ROk UL, 2 N, > 1 B, A BEAR 22 (8] ) 38 1% 3 L AR /1N, 3 UE W
U A (0 00 2 (6] 77 e AR 59 B A A AL G R . MR8 Z B BT BEAT 0 11 68 DURIMAG 68 DB A R AE 89 e B i, —
HZEM S EFEEPIAFEREEZR HAGIUNHERER AN A BFEREFNLEP<0. 0D IHFE
R 2008). LF LATIR, SO I, A O N BAAERBFHE AR AT IR RN S BB, —F
A T 3 2 R BRAE D M R B AR 1 25 53 O AT

PR AR, L5 B0 00 B0k B g o DL 2 A A B R 0 2B R0 0 s AR B 4 (Newkirk ez al. 19805 XM P45
2003) , S5 T AR th, B 68 DUAMATE 5 5 16 0 B IR AR B M 3R 5, B @ IURH AR — A REE MR IE R 9 Fh ¥, 52
GREM L, AR, A KRR T, T B EF MR SR WA Fh .
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