R iRE REPOATS

4 MEERH KRR S HENRREREXRRZNHEIENH
WO, AW, E R, MO RTR, 7 OF, BRV, HER

( , 325001)
WE: RA 12 /M E 5T 478,30 4 AR E 43 (Sinonovacula Constricta)BEpk: 8= TR, kK
WOIBR, REBBSHRABN IR FESHARTTRES R RAGRLELRYGON. IRERE
T, 12 AT 2 A 46 N, 4 AN BIRBR T HILM F 5 B 2 (4,). FHIR Ze A E(H,)-
P BB L b B (H) =T34 % K12 &4 FPIO)S A 4 3.25~3.50. 0.59~0.74. 0.55~0.58 #= 0.46~0.50.
GO 4 AN B RBER A BB AA TP 2 5. UPGMA BE SRR EE B, RiZE SR
BAEEBRD, FEXEARL, AR X, BESTHAF RARIBERREA D — 2. B F-
Gt B (F)A 0.07, £ G2 EHRSALIRALES
KA 48 (Sinonovacula Constricta); WAL E; w/E S AEM,; BAEFES
FESES: Q959.2 XHERERIRED: A XEHS: 1000-3096(2013)08-0096-07
(Sinonovacula Constricta Lamarck) s
s (Mollusca), (Lamellibr-
anchia) (solenidae) (sinonovacula) In N
1 HHB5FE
; » 11 ERAH
’ 4 , 2011 9
) 9 ’
30
, 1.2 DNA &I
> DNA K R
/ B 2
(SSR) ; DNA, TE
100 ng/pL
[
C) ’ 1.3 PCR ¥ ¥ &= 4R
2] 12
(Crassosttea Gigas)™ [4-5] ( D™ PCR 15 pL, 10xPCR
[6-8] (Haliotis discushanna)'®’ buffer 1.5 pL, 25 mmol/L Mg*" 1.5 uL, 2.5 mmol/L dNTP
CO » RAPD ez, ) :2013-06-03; :2013-06-10
[13,14] : (2010R50025);
[1s] (2012C12907-4);
’ (CARS-48)
, (1977,

SSR 4
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x1 RAETHIESYFT
Tab.1 Primers sequences for the 12 polymorphic loci
(5'-3" (bp) (C)  GenBank
F: CGTTTTGAACGTTACATTGTT
YC1 R: TAACTTTCTCTGCAGCTTGAC 130 142 (ATCT)S 54 G0309043.1
F: TCAAATTGTGATCCGTACTCT
YC3 R: CACCATTACAAAACATCACCT 150 160 (AAAGT)3 54 G0309023.1
F: CTCATAAGTACCCCTGTGCTA
YC8 R: AATACCCACGTAACATTTCTG 140 152 (AATCCC)3 56 G0308992.1
F: GTGATAACATTTGTCACACCA
YCI11 R:  ACCAGTTTGTGTCTGCATATT 146 154 (TACA)4 54 GO308851.1
F: TCAAGAGATTTTACAGCAAGC
YC12 R: AACTGTGTCAAATGGTGATTC 144 152 (TTAT)3 54 G0308900.1
F: TGGTAATGATTGAAAAAGTGG
YC13 R: TTGGCCAATATGATGTACTCT 166 174 (AAAC)3 53 GO308860.1
F: GGCCTATATGGTGTATGTTGT
YCI16 R: CATGCATGTTATTTCTTGTCA 167 175 (TAAA)3 54 G0O308806.1
F: GTTGTTGTTTGTTGCTTTGTT
YC20 R: AAATATCCAATGACTTTGCAG 141 149 (AAAC)3 52 GO310715.1
F: ACTGCATTGCCATATAATCAC
YC24 R: TCCTTATCAACTTCACAGTGG 151 159 (GATT)S 55 GO309511.1
F: CCTATAATGTAGGTCCGGTCT
YC27 R: CCCATAAGATGAGAACAGTGA 139 145 (AAC)S 57 G0O309427.1
F: TCTGAAATATAGACGGACTGG
YC30 R: TATGTCTGTCTGTCTGCCTGT 140 148 (GTCT)16 57 GO0309357.3
F: AGCCTGATCTAATGCCTTATC
YC35 R: TGAGAATGTTTCTTCTACAGG 141 149 (AC)8 55 GO0309189.1
1.2 pL, 10 pmol/L 1.5 pL, Taq PIC) :
(5U)0.075 uL, DNA 1.5 uL, 15 uL n nl n
S 3P |- 2 p2
PCR :94°C 5min PIC=1 Z}:P’ = Zl 288
i= i=l  j=i+
30 PCR 94°C 30 s, ( , P, P, i
1)30s,72 C 45 s, 72 C 7 min, n
4°C 1.5%
: 8% 2 %X
» 21 WAUSEBEKNBRIEFLEARRS
1.4 FHEHA Sl B
, 12 46 ,
, POPGENE32 YC30 12,
(Expected heterozygosity, H.) ; 2 12 ,
(H,) - (Hardy-Weinberg 3.83;
equilibrium, HWE) Fsr Fi5  Fir YCS8 1.65 YC30 9.75,
MEGA4.0 UPGMA 3.03; 130
(Polymorphic information content, 180 bp
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22 WAGBBRANEEER 046 050 0.50
4 (4,) H, 0.59 0.74 R
(4.) (H,) (H) 4 (He)
(PIC)  Hardy-Weinberg 2 4 ’ 0.55 0.58 )
, . 0.58 Hardy- Weinberg s
3.25 3.0, A, 257 2.69, 4 ,
, 2.69 (PIC) Hardy- Weinberg ( 2
#2 LRANMIDEMSTE 4 DGEERFIKPIEE D #F1%EK Hardy-Weinberg #1836
Tab. 2 Genetic diversity and Hardy-Weinberg in four strains of S. constricta for the 12 polymorphic loci
YCl YC3 YC8 YCIl YCI2 YCI3 YCl6 YC20 YC24 YC27 YC30 YC35
A, 3 3 3 2 3 3 3 3 3 3 10 3 3.5
A, 259 200 143 280 242 256 192 236 181 2.83 733 2.8 2.69
H, 0.75 0.63 0.21 0.83 0.63 0.64 0.63 0.59 036 0.63 0.52 0.76 0.59
H, 063 0.51 031 0.65 060 0.62 049 059 046 0.66 088 0.55 0.58
PIC 054 040 026 057 052 053 041 051 041 057 086 046 0.50
Hw 001 030 0.09 0.001 093 082 038 074 0.08 002 0.00 0.08
A, 2 2 2 3 3 3 3 3 3 3 11 3 3.3
A 1.78 1.99 137 246 274 271 2.15 2.18 1.51 2.31 8.48  2.34 2.67
H, 0.65 0.86 0.1l 097 056 0.67 073 0.66 043 0.79 096 0.79  0.68
H, 045 0.51 027 060 065 0.64 055 055 034 058 090 0.58 0.55
PIC 0.34 0.37 0.23 0.51 0.56 0.56 0.43 0.45 0.28  0.48 0.87 0.49 0.46
HwW 004 0.00 0.00 0.00 001 092 028 025 0.17 0.00 033 0.00
A, 3 2 2 2 3 3 3 3 3 3 9 3 3.25
A, 229 192 176 192 1.67 262 201 213 214 224 585 254 242
H, 055 0.80 056 0.71 068 043 090 090 097 0.73 079 090 0.74
H, 0.58 0.49 0.44 0.49 041 0.63 0.51 0.54 054 056 084 0.62 0.55
PIC 050 036 034 036 036 054 043 042 042 049 081 057 047
HwW 008 000 0.16 0.02 0.75 000 029 000 0.00 0.03 0.23 0.001
A, 4 2 2 2 4 3 3 3 3 3 9 3 3.42
A, 303 199 194 193 162 227 196 213 210 240 686 2.64 2.57
H, 076 042 054 074 027 074 052 085 082 0.85 058 090 0.66
H, 068 051 049 049 039 057 050 054 053 059 087 0.63 0.57
PIC 061 037 037 037 035 048 039 044 043 051 084 0.55 0.48
Hw  0.02 0.37 0.64 0.007 0.14 0.01 0.62 0.003 0.005 0.03 0.00 0.01
s s Sy g A )
23 TRIBIERAR RS YCIl YC20 YC27 YC30 4
Popgene32 4 - 0.05, (Fy=0
; 3 30 .4 0.05)') N, 3.33
3 YC8 YCI12 YC30 F- MEGA4 ’
, 9 s Fis (UPGMA) 4 )
-0.21, Fy -0.31; ( 1,4 Nei’s
Fy 0.07 (Fy) (Nw) 4 4 2
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®3 LRANIEMSHEERSRERR

Tab.3 Fixation index and gene flow of 12 polymorphic loci

Fi Fy Fy N

YC1 -0.18 —-0.08 0.08 2.85
YC3 -0.37 -0.29 0.05 4.00
YCS8 0.06 0.10 0.05 4.59
YCl11 -0.47 -0.41 0.04 5.34
YC12 0.06 0.25 0.20 0.96
YCI13 -0.21 -0.11 0.08 2.79
YC16 -0.27 -0.17 0.07 3.02
YC20 -0.37 -0.35 0.01 17.75
YC24 -0.39 -0.31 0.06 3.75
YC27 -0.27 -0.24 0.02 8.92
YC30 0.17 0.20 0.04 5.31
YC35 —-0.42 —-0.31 0.08 2.85

-0.21 -0.13 0.07 3.33

&4 Nei BEBENEMEEERS

Tab. 4 Nei genetic similarity and genetic distance

0.9021 0.8152 0.8048
0.1030 0.8939 0.8735
0.2043 0.1121 0.9662
0.2171 0.1352 0.0344

>

Note: Nei's genetic identity (above diagonal) and genetic distance (below diagonal)

| RERT 0.5 4
] ' P AR :
——— FU 4
A [18] (12] RAPD

1 UPGMA 4
Fig. 1 Phylogenetic tree based on genetic distance of 4 four 4 >
strains of S. constricta by UPGMA assay
RAPD SSR ,
0.0344, ; , SSR 1/2;
0.103, England ")
3 ‘Iﬂ' ‘m 52 3.0
3.1 AEFRA T S AN
PIC : PIC<0.25 , 0.25< ; 4
PIC 05 , PIC=0.5 o, 4, ; 3.25,
4 ) >

(PIC) 0.46 0.50 , :
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[20]
3.2 SEFARN A ZAE L
Fy, 0 0.05 ,
; Fy, 0.05 0.15 ,
; Fy 0.15 0.25 ,
F=0.07, 4
7.0%, 93.0%
2 2 4
Fis
Fi>0
’ 5 F[S<0 s s
12 9
, F=-0.21,
(Founder effect) ,
F, 0 .,
Hardy-Weinberg
12 4 7 7 8
Hardy-Weinberg
[21] [22]
4 )
R 9 10
33 LBEBRRAABEBLAAKLEXR
, Craw-
ford

0.0344, ;

100 /2013
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Microsatellite analysis of genetic diversity and phylogenetic
relationship of four different geographical populations of Si-
nonovacula constricta

LIU Bo, SHAO Yan-qing, WANG Kan, TENG Shuang-shuang, CHAI Xue-liang,
FANG Jun, ZHANG Jiong-ming, XIAO Guo-giang

(Zhejiang Mariculture Research Institute, Zhejiang Key Laboratory of Exploitation and Preservation of
Coastal Bio-resource, Wenzhou 325001, China)

Received: Jun,3,2013
Key words: Sinonovacula constricta; microsatellite; genetic diversity; genetic distance

Abstract: Twelve microsatellite markers were used to study genetic diversity and phylogenetic relationship of four
geographic populations of razor clam Sinonovacula constricta. The four populations were sampled from Yunxiao
City of Fujian, Zhanjiang City of Guangdong, Tanggu City of Tianjin and Yueqing City of Zhejiang. The results
showed that total of 46 alleles were found among 12 SSR markers. The average observed number of alleles (40)
was from 3.25 to 3.50, the average observed heterozygosity (Ho) was from 0.59 to 0.74, the average excepted het-
erozygosity (He) was from 0.55 to 0.58 and the average polymorphism information content (P/C) ranged from 0.46
to 0.50, respectively. All of these results indicated that genetic diversity of the four populations was at a medium
level. UPGMA cluster analysis showed that Yueqing population was clustered with Tanggu population into one clad,
then Yunxiao population and Zhanjiang population were in a second group. The value of the F-statistics was 0.07
and this suggested that the four populations of § Constricta had a relatively lower genetic variation and its genetic

structure between populations was weak.

(AL %hd: BT 3)
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