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HEE,

FIRE,

58,

MR, HE®R, AKRE

(1. #7007 B2 Bete Y 53R 550 , WT{L T 315100
2. WL HK = FREDT LB, 9T BN 325005;

3. FEP BB, LR T

266071)

W= AUH fAFLP AT R T X A MBS L A M BN R R FNK(SI,IS) fn g & FHK(SS,
W) BBBREZR 3 AR WA EE 4 AN F B 6 MEF R H 255 MLK, %
AR A WH F L 97.65% o Nei’s 2R £ 4 ¥ Fn Shannon £ &K B R, 4 MF R EE S H
HADMRR K SI>SS>IS>U MHRKRXAWEREHRAT HEL, RARIHE T XM
HUWRESHEMERRE, TAFLP 3 6L X037 % 9, ST IS # B 4 B &4 i3,
HEE REXBREREEMEARAN AN RERFME, ABEEREEUEEEX
F,J8 5 1 A WREAIUEREFA(0.976 1), 17 5 SS |5 83 15 A G K 0.9450;8) 5 SS
1E] By A& AT DU R O 0.950 2, 5 JT BRI 7 0.925 4;ST B4R 5 IS B4k [F] Wy 4 A DL R
BEAN(0.9075) ERBEAKEMAREETHRGRAAK LIS 5 BHFLXRRAL,
FERE-Z,SI 5SS HFLXRARE, BHRA -, ERETUBFHERL A ST X T
BABEEAWELRRKE, REONMRA, X ERB LRI TRESABMERE,
ERXBHEERELEMEBREM G OFR, EXLA 4 SIHARNRESHURT ZRER
K REREEREE ERANNERHAS TRAEEX o

KR R REEF ;B
hESHES S 917

W4 ( Meretrix meretrix Linnaeus) 85 b
i, HRIEEE, EFREE , AXENINEREE R,
RREMER NKFRFEM FEX ML DAL E
B mZ—. FARIESR, RTEH A EHE
Wi LA R IR 82 B BKR R &, Rt
{RHE T RECHG I KHERN R B, AT, HEFE
BEW T WSS EERE, £ PR
THLRHEFGUR I T BN RS RB AL
PR, U 23005 IR MRS E SR K R

FERFRRBEH R HAMHETNAERT
B, AT ASEA BRI 0 RAAR 38 in 2 5 i
A T BB A DR AR B 0 H . 7E KT
T, B A A F IA] 238 BB B9 S5 61, 404 S0 4
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EREE T AN RS H™  HTLE
N E5HF LA I ( Chlamys nobilis ) B 238 T 1K
g thiEA AR FmAy A RS, BRMNAK
T ) 232 W LA 7= A BE R 38t A% 728 57, (B LB R o
B, A R G BT R F, A
BB HEMPIE" IS TERTEAME”,
HEWET A . MK T, AR R
BRI “ mEE R 2R3, B T S IR AR JE AR
MR B RS, WRE RS —E WML E, B
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M ( Pinctada martensii ) . Z% & #1 ( Haliotis
diversicolor) ™ | = # Wik ( Hyriopsis cumingii) ™
55 2R [ b R A 1) 2% 38 S R 58, (B S0 i
MZLHF TIEMRIF R, BB EERRER
B, SCHR A R M B R B R S R R =
Tl B RIIE B C I B IFAR . ABTSE
BB SCIE WL AR I O BHE AR B R R ALK I
F B SR AR AR P R O SR AR, 8 A o e () 2 S AT R
BN B 534 A F, B, FF fAFLP $iAR 4>
P38 H B ERER IR 13815 2 57, 9 SUIR A+ 38
PLEBT S AR P 20 F R e 25

1 MRSk

1.1 s

2006 4 7 B , FE WL K= SR 55 B
HILRE BT T UG IR R EF B (HFR S)
AL ANARFPEE (RIFR J) B 2238 f B BL g, 4
A F, REHE D B FR T AR MK TR, IR 7
JER Bt B OB fR OpRE AR, B 12 A PSR
FKIXE 1 em P&, ZREHLBURE 24 55, 15 A B
A, RET -2 CHEMRBXAES, BT
DNA £,

FTRANTHEL MG Y RigET AR, K
A W 1, EcoR I .Mse I Y] EEFI T4-DNA %
B34 Fermentas /A H] 7= 5 ; PCR # {K &
i) Taq g .dNTP. Buffer #1 MgCl, Ity B KiEE4E
YITRARAHE,

1.2 DNA {2H{#1 AFLP 437

Bocis AL, A ERBROTERRERA
DNA, 3 1% F SRR N L Tk T 5 50 2 D06 B AX
(Varian Cary 50 %) #4175 & , T B 4K B
% 100 ng/pL,

B Vos % Iy ¥k, R B v 0
E32M51.E33M51 \E33M62 3 %2 | ¥4 & %t 4 4
SCHE B, ARBER(S @ xS 8 BEIRICH SS,TQ xJ
& BEAIE N JI,SQ xJ 8 BERIC ST, JQ xS &
BRI IS) F31 96 MAMERHEAT T R BEHY
WY Wik REE AR, ABL AR
3760 XL EI X - #EATRI
1.3 HELBS5SH

R 45 R A GenMarker 1. 6 84547247,
¥ 100 ~ 400 bp [H]H9H I R Fe B 0.1 FidE4E
M (Y G FHETRE S 1, BN 0) |, 3 Rt 3k 4%

BrAAMEAT R

1 fAFLP Fi R #S|UHFS
Tab.1 Sequence of adaptors and primers

used for fAFLP analysis

FF% sequence

5'-CTCGTAGACTGCGTACC-3’
3’-CTGACGCATGGTTAA-5'

5'-GACGATGAGTCCTGAG-3’
3’-TACTCAGGACTCAT-5’

EcoR 1#23L EcoR 1 adaptor

Mse 133k Mse 1 adaptor

EcoR 1519 EcoR 1 primer

Eo01 5'-GACTGCGTACCAATTC A-3’
E32* 5’-GACTGCGTACCAATTC AAC-3’
E33* 5’-GACTGCGTACCAATTC AAG-3’
Mse 1 5|4 Mse 1 primer

M2 5-GATGAGTCCTGAGTAA C-3
M5l 5'-GATGAGTCCTGAGTAA CCA-3’
M62 5'-GATGAGTCCTGAGTAA CTT-3'

I % FORTET Y ES2 #0 E33 i 5'%5iN T FAM Stinic
Notes: * represents FAM fluorescent label added at 5’-end-sequence
of primer E32 and E33

B AR B B IR 56 % , FH Popgen 32 3k
B SRR 2% Nei” s HH ZREHT8 5.
Shannon {5 B8 $ LA R 6] B4 HH X 32 1% B 85 0
WAEHIUE BT . ARIE AR A B B AR,
I MEGA 3.1 #%fH4i NI /EE 371 UPGMA 3
HITRAERT -

2 HR55H

2.1 3X3MASEXHRBEPHT MR
MEsE

FIA3 NEZXBEENRAINDAS
( E32M51.E33M51 Fl E33M62) X} 4 > F, BEfAR
96 MMEAFEAT T HEBE MY 1, L& i 100 ~ 400
bp K/NEYH I A7 R 255 A4, Hir 28R 249
A, B B A 97.65% , AR FRBEHA
B3 3% 7 5 302 B K, 11, SS. 81, IS 43 F A
251,248,237 ..240 , ZA7 A HLBIR IR }996. 02%
94.35% ,91.98% .95.42% , B LLF H, ) F1 IS
B 201 He B R B Eh e, i SS #1 ST £
DOLE AR BRET . M Nei’s BFEZHM4
#1 Shannon {5 BIEHCRF , MAE B HH R /MKIK
4 SI>SS>JS > 11, i AR AW ERE
BRFEEH, TR, &g &3 B mT
FENBE LN RBE, XX RS R
FRMIEE T AEE,
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®2 441 F, KBFH BB RS Nei’ s EE % HMF Shannon {5 2454
Tab.2 Percentage of polymorphic loci,Nei’s gene diversity and Shannon’s
information index of 4 F, groups in Meretrix meretrix

& YOI R ERMRE EHMEWH (%) Nei’s ZHELFFHE  Shannon {5 B
OUDS number of number of percentage of Nei’ s gene Shannon’ s
group amplified loci polymorphic loci polymorphic loci diversity information index
1 251 241 96.02% 0.2983 + 0.1508 0.4570 + 0.1942
SS 248 234 94.35% 0.3268 +0.1450 0.4916 = 0.1885
SJ 237 218 91.98% 0.3428 +0.1598 0.5056 = 0.2117
JS 240 229 95.42% 0.3055 = 0.1571 0.4636 = 0.204 1

2.2 EGHZINE BEHE IAFLP g I EE R
FHERNER

XISCHE T RPRERD S P AR XM B BRA
fAFLP {4 38 EEBEAT T 200, NPT LUR 3R, 2%
SRR BB R A SR A T SR EE B
EPERRBEN, LR EEHH R ET RS
PR = A UIAE R, WE 1 R a i,
TE ST F1JS Ze3ThefA r ih BRAYIR R Lh B AR 1T
0SS BHAR B 1 i o LR, 7E ST i BRAGAR R

SS SJ

300.0

200.0

12345678910 1234567891011121314156 123456789101112131415 12345678910

P T AL 3 ANRER, T, 7R B AR A R
BT —SulA A7, U0 ST i d 7 R, X BB AR
FEAL EERAB R Y R B B, W LAME 2%
R BIRRI0, WX RSN BT A &
BENX. 750, NE 1 WY B EE TR N, B
B 00 b 2 50 ST 5SS FEE AR IS 11T A
BRI e LGV IS T JT 3L, RIS 2%
RS R AR RGH R YRR F, B
HA 32 i B PRI o

Js JJ

B1 S[#EA E33MS1 XY S FEEF J M B B . TR S 1FRY AFLP 338 @ T

a. PRSP BB AL b. SS A ST RAIRE WAL . STREPLBHM AR ;A STRHERRFE AL e. WHIS

BEE AR

Fig.1 Electrophoretogram of fAFLP from some individuals of self-breed and hybrid groups between
S population and J population in Meretrix meretrix using primer E33M51
a. high-frequency locus in two hybrid groups; b. common locus of SS group and SJ group; c. completely dominant locus in SJ group;
d. differential locus of SJ group; e. common locus of JJ group and JS group.

2.3 fAFLP Xf30i#s 4 N EERY WS RN
BB H S 1
HRYE SCUE 4 A B R A 1 E) 5 fL BE R, A

GenMarker 1.6 3#FHE4T T RE DT . WAEE
RGW Y M EERE, I A SS BB
BB, BRAE MR H T BRI E
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RRR, X ULH T FPREAD S FhaE B4R oy T 38
FREHE T —E R, BENMBREEH
B, SR, I A RHA S B Btk 2
SEOVH B, HPIERR ST 5B RS 2R

Euclidean distance
0.6 0.5 0.4 0.3 0.2 0.1 0.0

BR, EARRRHAMB N —K,B/RA SS FRAE
ST IS AMARRERE—E,BEaS5 U P
MMERERE, SaaoEl, 235N E
R T SCUE R AL IR AL A o

200.0 300.0
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E2 35[#4ES& E3B3MS51 X 4 1 EEES1FE AFLP i EE R ERERER
Fig.2 The fAFLP electrophoretogram and individual dendrogram of 4 groups
in Meretrix meretrix using primer E33M51
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2.4 XWMETHMEHEHEEANESZXRSN
FIF Popgen 32 #4438 T 1J.SS.SJ 1 IS
BEUR IO BEUR E) 35 % AE B RECAE X B R BE RS,
HREFR R REEBHET 4 MHENRE
Bro SGERARPE: (1)JITF1 SS F Ak v i 35 4% R 1L
FEEBAR AR (0.972 2) , B B U B AP [H] ) SR 4%
RARBGE , X R U4 B IR B A )
HERRE LA K, (2)IS 5 I B H 3G H
LM R BRI (0. 976 1) , —FZ [RIHAHIT 8 ZHE
BHA0.024 2, AREMAGEW L H ERE—
A, 5 SS AEpkE] BB E AU 0. 945 0, 8 4%
FEBS 1 0.055 3, 3% UiHA 24 R85 4510 S 1R
WA, (3)S) 5 JI.SS F1JS FéUkA] i3 5 HE
BHREK, 4514 0.077 5.0.051 0.0. 097 1, B IR,
SI KA AR I B M TR BB, ST 5 SS B
BRI R B /N—2, I35 R AL A
BRI IR %, W MR B AR B 5 g

(37
| IS

L—SS
SJ

—_—
0. 005

(4) ST 5H L IS FEpR Al )R AZBE B Bk, 32
MU B AP RE R 2 S (SR P RE IR AL S e B
b)) | WSRO A e i e S s S L

R3 ie 4 PEEEEEHEERYR
B EEE [ #R4E Nei 25X ]
Tab.3 Nei’s genetic similarity and genetic distance

among 4 groups of Meretrix meretrix

poffgion n Ss SJ IS
n 0.9722  0.9254  0.9761
SS 0.028 2 0.9502  0.9450
SJ 0.0775  0.0510 0.907 5
IS 0.0242  0.0553  0.097 1
R R AL LT R PR R R, XAk
AT 3 Z0n M R B A R SR A BE R

Notes; Nei’ s genetic similarity ( above diagonal) and genetic
distance (below diagonal )

T
JS

— SS

SJ

0.08 0. 02 0.01 0. 00

B3 RIEHBFEHEASEZA NI &R UPGMA ZHEN 4 M HENREH
Fig.3 Phylogenetic tree based on genetic distance of 4 groups

of Meretrix meretrix by using NJ method and UPGMA method

3 itig

3.1 ZITMEEEEHNEEER

Xt 2RSSR B3R f5 S M BEAT 00T , AU F
FAH BB B BEST, T ELX 2R 0 389 7
EEEEN, BER, REXEHRATE",
RAPD[8-9,11] \ISSR[ZOJ \AFLP[ZH \%:CEE[ZZ] %g
FHBTSE T Bt T R A BB R A G5 HEAT T 4%
W, ZEIFFE R R, 2R RIR G 2R
Ze B FEHEI BB R, HlnZE kg™
BRI T HIFLE I o BB S H AR A TAA
EATFAE 9 F R TEEREE A8, RAF AL
BERERAE 2R PR B T T 7 B SRR A, T o
H 2 A AR IKE %" F RAPD AR
S rh E R S5 B AR B SR A 4
A F, RAWBIESHWILT T, 2 RN 232

HAEXRANREEHE TR BXHA, N
TR e 32 T BB 7= A Ze R AR s XU %™ |
ISSR #Ric 74T T FiFL RS I 548 ST L A UL b i)
ZFAF RGPPSR F R B 2R, 48 R
FACF BRI 38 % ZFE B B X TR 3CELF
REEZES

BT FAFLP £ A BF5E T 306 1L AR PP
AN M EE 44 F BN ®RE
Z5. M Nei’s BEZHAEMERE BBERB
WG ZHERE 4 MR BR G 2R
MK K ST >SS > 1S > 1T, T B FZe3c 44 ST Al
IS WA R EER R T 5 B4 SS F1 J1, Rl 2 ST 4%
TEERREEHEENERER R R, R
BREPGERS . BT I, E A R A
V) ST B B %38, W T SCUGFPEE I 15 15 B
R AR BT, XX SCUA AT B A 2R L3 A
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BENEK, 55, M AFLP ¥ 3 EHE R A7
HRER W IS 5 W WA E N S L, REXARE, T
SI 5SS HILEN &, REXRIE, XU
IR R4 BRI A B R B AR AE
X5 HAESNERHE RS
3.2 ZMFREEEEE

UK 38 1% 9 3 R84 32 R A X 45 189 1%
O, R ZM R AN R P ARG IRE, AR
THARI AR, G NHFLE T < 425
FFLE I B8 238 1 RAE 23 A AR L M At A2 BE
B LS BANRELRER™ ;A 438
A B, AN o E R < H 2B 2%
A F A A B R B B TR K, ik st A%
HESHM A — R i E B — 77, W0
BB R x B ARMIE 238 F B8 AL
FRAm ) B A8, LA 0 E R AR < H AR
A, B AR E M R A, T RS
ERBEHMEERR, REXREIL, ALK
Hr, ST BB B AL A Bl Nei 2R B AR
FRGERBEESEES SS BHAMIE, VIR
W BT AR R R IL R NMERERA
B oA 3 BRI, BE A 18] RE %o 3t 1% BE BSAR /)
(0.051 0) , ZERA R AW RGN L RA—E, X
SEES A E AL 7R B 2R AR e . 5
R, RAEFRULRAR -8 %, IS #ER S U Bk
PR AR DL, B ) B R BE B /1N (0. 024 2)
RGN L EARE—E, B, B IERRE3L
TREGE AN B X R, 3H R AR 2
ZFRBEYRE TTERE K —L28, X R B T8
ARV IR T A P B R
3.3 ZMABE=ENEF RMME

FAP U R — P T S SR A ) B
%, B RBZ B MAERE— ML LR, Af]E
FAAR RAPRA T SR B 5T gt AL 2 UL, T8 4518
ARMHE, m4& T 8% MK i ( dominance
hypothesis ) 1 # & ¥ & % ( overdominance
hypothesis) , i1 H. 21~ s B ZE G800 F_E 73K
DA T RE R AR F ) R BB R AR . AR
VAR, 2P LR R XOR B R R B A 45 R
B T 4 A R RN R = T B AR A A
EEER, S BER E A= 4B R R
BABRERA )y, 22 EE R IR T DR EFEE
FREE I RS M EFE BN EE, B TERE

T BT AR, FTLA R I B %
PRAR 5 T ZEGHRN F0 A7 3800 M R 2 T A H A
3L [F)VE T BorE B R el T 7™ A Y B8, B T BB
RPEMERFEMEFUE A T B8 5220
AT, E YRR L BREHEH, RNEY
T A EPHERIE A L P A R, A
R TR ESUHE B I B R, A B RSN 5
HEHEEER, &F KT RES MM REFEE X,
B, R B YA Y E R, TR
BN EER, BT RRR 2 MRS EER
MEBMER, AHRERY, ERERMREH
AL R ERAR A, K AL M2
PR LS5 2= LR B0 B A A0
SO B 2P U0 S By A ON AR A RO 7
M RBG, R AR B R AR R
A BT, % B R IEAS ST B, H6 T 7E A= K Xt He
B PE R ST B A KRR, R &
SR EIZFPUCE, BT AHE I SO0 2 B L3 7= 4
B BHEERN A K, BT R—EAF HAMRN K &x
AREMER, EFESFiric 5 RBEHEEHR
45461 QTL( quantitative trait loci) Ef7 AR T
JEE— L HIBSE

ZRFPOCSE R FE A RFp LR L™ b AT e 2
RIBHEREE SRR, BRI EER 4
MRS P B A K TR TS R B E R, 438
S RERE FREMN=2EET 7~8 5,
AT —BR AR o i 574 — s e A 2 ™, s
REEBKFHANWEEZLF UL, RITEAL
fAFLP - FHric A K5 R 45 58, ML AR F
BRIV FPRER S B ¥ 2B e 1 ST K
HBEMEEE . BARMIERRE R RGH
AP SR gl R — 2 BEEHI
ARG EA N A ER RS, A, MK
TR, ERAAET LRE BRI A HE
MEERRBL R, R GRS A R BEET R0
R 23 RAG BRI M0, Mesh, d AT F]
FAZF IR RER R B E S 2 TR B MR,
AR ESEHEROERRS, BEARTHAES
B AR BT R

BE 30k
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Genetic variation analysis on the first generation from matings
and crosses of two geographic populations
in Meretrix meretrix

DONG Ying-hui'? ,LIN Zhi-hua', CHAI Xue-liang®,
LU Rong-mao’ ,XIAO Guo-giang®, LIU Bao-zhong’
(1. College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, China
2. Zhejiang Mariculture Research Institute, Wenzhou 325005, China;
3. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract; The fluorescent amplified fragment length polymorphism ( fAFLP) technique was applied to
analyze the genetic variation of 4 F, groups (SS,JJ,SJ,JS) produced from matings and crosses of Shandong
stock and Jiangsu stock in Meretrix meretrix. A total of 255 AFLP loci amplified with three pairs of primers
were obtained from 96 individuals. The percentage of polymorphic loci ranged from 91.98% to 96.02% of
4 groups and the overall polymorphic loci percentage reached 97.65% . The results of Nei’ s gene diversity
and Shannon’ s information index showed that the level of genetic diversity from high to low was SJ > SS >
JS >JJ and the degree of variation of two hybrid groups was greater than that of two mating groups. The
analysis of fAFLP loci indicated the frequency of dominant gene of SJ and JS increased and the genetic
structure of two hybrid groups was similar to their maternal parent’ s. By analyzing genetic similarity
between groups, it was found that the genetic similarity was 0.976 1 between JS and JJ, 0.945 0 between
JS and SS. And the genetic similarity was 0. 950 2 between SJ and SS, and 0.925 4 between SJ and JJ. It
is obvious that the genetic similarity (0.907 5) between SJ and JS was the lowest. Phylogenetic tree based
on the genetic distance of 4 groups with NJ method and UPGMA method showed that JS and JJ were
clustered together firstly because of the nearest genetic relationship, and SJ and SS were also clustered
together. But it is evident that the phylogenetic relationship between SJ and other groups was more distant.
In conclusion, hybridization between different geographical populations in Meretrix meretrix is a dominant
approach to increasing genetic diversity and variation degree; two hybrid groups in genetic structure were
similar to their maternal parent; high level of genetic diversity and variation degree of SJ group perhaps have
a direct relationship with its heterosis in growth.

Key words ; Meretrix meretrix ;hybridization ; genetic variation ; geographical population



