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Fig.1 Four M. meretrix strains with different shell colors and decorative patterns
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Tab.1 Primers sequences for the nine polymorphic loci
, ey . RAGREE/ T AR GenBank %515
fir 14 (5'-3") J K JiE/bp - i
R . annealing repeat GenBank
locus primer sequences S1Z€ range .
temperature mode accession no.
WG04 F:AGAAGGCTTAGAGGAGTA 226 53.3 (GA) GR211584
R:GTGGCACAGGCAGTTAGA
WG07 F:CTGGAAACCACCACTAAA 242 50.2 (CAA), GR211758
R:ATGAGGTTGTCTGCGATA
WG09 F: TCCGTTCCTGTAGACCCT 138 57.3 (AT) 5 GR211370
R:CAACTGACCATTTCCTCC
WG11 F:ATCTGCCATATTCGATTGTC 288 57.3 (TGTAC); (CTGTG), GR903121
R:CTATGTGAGTGGTCGAGGAA
WG13 F:GCTTGATCCCGTTCTGTA 360 58.2 (CA),(AT), GR902934
R:AACTCTGCCTTGTGCTTT
WG14 F:GCTTGATCCCGTTCTGTA 359 52.7 (CA)4(ATA), GR902931
R:ACTCTGCCTTTGTGCTTT
WG18 F. TCTGTTATTTCCCGTTCC 282 50.2 (TG) GR211023
R: TCTCGGTTATCGCTTTGT
WGI19 F.TTGCTGCGTTGACCTATT 334 50.2 (GT) 5 GR211095
R:ACGCCTTGTTAAACTTCTGT
WG22 F.GATAGTAGTTGATGAGTGGGTT 183 59.5 (GA) 4 GR211391

R:TGTATGCCTGTACTCTTGTG

- F IR 51905 R. K519

Notes: F. Forward primer;R. Reverse primer.

R2 IMHMIBEMHEMERBRNES
Tab.2 Allele frequency distribution at nine microsatellites
EEbES S EbES .

DR ; SN LR KN bp (R /

1L A A L bp #{i{ljﬂ p (/% )

locus size ( frequency )

allele number allele range

WG04 9 220 ~230  220(18.22);222(0.47) ;223(0.93) ;224(0.47) ;225(45.33) ;226(28.04) ;227(0.93) ;
228(3.73);230(1.87)

WGO07 21 222 ~259 230(8.05) ;232(18.64) ;233 (0.42) ;234 (5. 08) ;235(3.39) ;237(8.89) ;240 (10.59)
242(0.42) ;243 (3.81) ;244 (1.27) ;245 (2. 54) ;247(3.39) ;248 (3.81) ;249 (0. 84) ;250
(15.7) ;252(0.42) ;255(0.42) ;259(3.81)

WG09 14 132 ~ 148 132(7.91) ;133(6.25) ;134.(0.83) ;135(22.91) ;136 (1.25) ;137(4.16) ;138(19.58) ;
139(9.16) ;140(10.41) ;141(7.5) ;142(1.25) ;143(6.67) ;144(0.83) ;148(1.25)

WG11 7 348 ~ 360 348(14.58) ;350(32.5) ;352(15) ;353 (0.83) ;355(32.08) ;358(3.75) ;360(1.25)

WG13 8 348 ~ 370 348(1.39);350(6.02) ;352(7.41) ;355(25.93) ;360(28.24) ;362(6.48) ;365(16.67) ;
370(7.87)

WGl14 13 345 ~370  345(3.57);348(5.80) ;350(31.70) ;352(5.80) ;354(0.89) ;356 (0. 45) ;358 (1. 78) ;359
(20.53) 3;360(21.43) ;362(5.80) ;365(0.89) ;368(0.89) ;370(0.45)

WG18 11 260 ~ 300 260(3.06) ;265(3.57) ;270(2.55) ;272(1.53) ;275(11.73) ;280 (5. 10) ;282 (17.34)
285(30.10) ;290(8.16) ;205(1.02) ;300(15.81)

WG19 12 320 ~ 352 320(1.26) ;325(8.40) ;328(0.84) ;334 (18.48) ;337(2.52);338(0.42);340(27.31);
342(21.01) ;345(7.14) ;348(9.24) ;350(16.39) ;352(5.88)

WG22 10 175 ~210 175(0.46) ;187(0.92) ;190(6.94) ;192(18.98) ; (21.76) ;195(17.13) ;196 (20. 83) ;198

(5.56) ;200(5.09) ;210(2.31)

TN A A AL AR 4 b AR PR KB,
U TC fi B AE WG4 7 53k BURE A S5 FE [N 222

HHL[H 348 bp(36.67% ) Fl WG19 {37 /5 11 352 bp

VAN

(23.3%) ,BS fh Z 1L WG22 i i K B A S5 A

bp(16.67% ) ,DF i R1E WG09 i K BUFF A SF  FEN 198 bp(23.08% ) ,RS fit RAE WG14 fif g K
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P A S5 JE R 358 bp(6.67% ) ST I & B, 9 MU 2 AL A AE A
2.3 XWHBAEMEAENBEESHEMESH ZIKSEYY PIC (AT 0. 433 ~0. 834, 315X 9 4~

AR FEALEE R (A,) ABEAHER MRS S P AR m N 25 E R &8s
(A) i RV A5 2 (H,) JHEAREGE(H,) . &M PR A A1 Hardy-Weinberg - 16 55, 4%
ZHE RS E(PIC) X BW K45 R eI 2, B4 D8RR WG0T 7 5019 BS i & \WGL3 fif
4 A R IR e 45 BE 43 ) & 0.581 0,626, Y RS i & A & Hardy-Weinberg -1 ( P >
0.526.0. 511, S B 70 & & 43 5l & 0. 747, 0.05) , Fo4sar S AR AL T B Hardy-Weinberg R
0.739.,0.698.0. 754 , 5> R PRI G (P <0.05),

®3 IMUDEMSFEX 4 M mBAPHIEL SHFER Hardy-Weinberg #1050

Tab.3 Genetic diversity and Hardy-Weinberg in four strains of M. meretrix at nine microsatellites

i 7 B8 fiz 5, locus S H i
strains index WG04 WG07 WG09 WGl11 WG13 WGl14 WGI38 WG19 WG22 mean
TC A, 3.0 10.0 6.0 5.0 7.0 9.0 10.0 7.0 4.0 6.8
A, 1.8 7.6 4.7 3.2 4.8 5.9 7.2 4.3 1.9 4.6
H, 0.462 0.552 0.600 0.967 1.000 0.400 0. 520 0.379 0. 346 0.581
H, 0.516 0. 860 0.780 0.733 0.785 0.817 0.832 0.696 0.701 0. 747
PIC 0.448 0.829 0.729 0.678 0.738 0.777 0.794 0.656 0.629 0.698
HW 0.039 2 0.0000 0.0000 0.0021 0.0000 0.0000 0.0000 0.0000 0.000 3
DF A, 4.0 10.0 11.0 5.0 6.0 5.0 10.0 5.0 5.0 6.8
A, 2.9 7.3 8.4 2.6 3.7 3.1 7.3 1.2 2.3 4.3
H, 0.933 0.586 0.400 0.633 0. 444 0.793 0.643 0. 500 0.700 0.626
H, 0. 642 0.668 0.842 0. 694 0.773 0.738 0.867 0.746 0.675 0.739
PIC 0. 566 0.633 0.807 0.630 0.719 0.676 0.835 0.638 0. 605 0. 684
HW 0.000 0 0.0106 0.0000 0.0000 0.0000 0.008 5 0.0001 0.0117 0.044 1
BS A, 4.0 9.0 10.0 4.0 7.0 9.0 4.0 4.0 5.0 6.2
A, 1.9 6.8 7.1 2.8 5.1 7.4 1.6 2.1 3.5 4.3
H, 0.231 0.800 0.733 0.800 0.640 0.679 0.400 0.333 0.115 0.526
H, 0.486 0.709 0.828 0.739 0.829 0.826 0.629 0.511 0.725 0.698
PIC 0.433 0.669 0.796 0.677 0.789 0.786 0.559 0.439 0.669 0.646
HW 0.0001 0.0610 0.0035 0.0000 0.0037 0.0146 0.0209 0.0163 0.0000
RS A, 6.0 13.0 8.0 4.0 8.0 7.0 7.0 5.0 5.0 7.5
A, 3.9 11.2 6.8 2.3 5.3 3.6 4.1 2.9 1.8 7.0
H, 0.408 0.900 0.467 0. 600 0.741 0.633 0.100 0.367 0.308 0.511
H, 0.731 0. 864 0. 806 0.698 0.835 0.779 0.833 0.673 0.568 0. 754
PIC 0.667 0.834 0.769 0.629 0.796 0.733 0.787 0. 604 0.524 0.705
HW 0.000 0 0.0106 0.0000 0.0134 0.0565 0.0116 0.0000 0.0001 0.000 1
F£4 9 MRIBRAMEREY A A 2 A e RS
Tab.4 Fixation index of nine microsatellites 2.4 g4 PmRERNEEERSRESN
o o - o FMSA P 15745 i 22 0 P B 5 (265
e £ XH4DBRANEEES
WG09 0.328 0,382 0,079 Tab.5 The genetic distance among
— 0,048 0.013 0.059 four strains of M. meretrix
WG13 0.116 0.121 0.005 w3 strains TC DF BS RS
WGl4 0.199 0.215 0.020 TC
WGI38 0.450 0.481 0.057 DF 0.082 0
WGI19 0.402 0.563 0.269
WG22 0.436 0.575 0.246 BS 0.098 0 0.0710
SE-$4 mean 0.9228 0.315 0.120 RS 0.085 0 0.063 0 0.052 0
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Fig.2 Phylogenetic tree based on genetic distance of 4 strains of M. meretrix by NJ and UPGMA methods
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R B S A 6 B TR (B3O i, H RISl
FEEA S 4 TR 10 TT A& W3R 5520, e v 4L
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Genetic analysis among four strains of different shell colors and
decorative patterns of Meretrix meretrix using microsatellite markers

ZHU Dong-li'*, DONG Ying-hui' , LIN Zhi-hua'“, YAO Han-han’
(1. College of Biological and Environmental Sciences ,Zhejiang Wanli University ,Ningbo 315100, China;
2. College of Fisheries ,Ocean University of China,Qingdao 266003, China;
3. College of Fisheries and Life Sciences ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: Genetic variation of four strains of Meretrix meretrix ,thin checkered( TC) ,black spot( BS) ,dark
fringe ( DF) and red shell (RS ) was studied. Thirty randomly selected individuals from each strain and nine
polymorphic microsatellite loci were used for genetic analysis. A total of 105 alleles were identified , the most
alleles were 21 (WGO07) and the least locus were 7( WG11). The distribution of the alleles for the same loci
was different in different strains and specific allele types were detected in each strains. All the microsatellites
were highly polymorphic,and various genetic variability measures,including observed heterozygosity (0. 486
to 0.867) ,expected heterozygosity (0. 110 to 1.000) ,and polymorphism information content (0. 433 to 0.
834) , Chi-square tests showed that most of the cases in four strains deviated from Hardy-Weinberg
equilibrium. Pairwise Fg; ranged from 0. 005 to 0. 269. Genetic distances among strains ranged from 0. 052 0
to 0.098 0. The results of cluster analysis indicated that TC strain had higher genetic difference than other
strains ,then was BS strain,and the genetic variation between DF and RS strains was relatively lower.
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