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Population Genetic Structure of Sinonovacula constricta
along the Coast of China
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Abstract:The Razor Clam (Sinonovacula constricta)is an important shellfish in China Japan and Korea. We
sequenced mitochondrial cytochrome oxidase I (CO I ) genes of 197 individuals from nine populations to
investigate population genetic structure of the northern (ZH HG HY) the mid—<egional(YC DT BZ) and
the southern(NB TZ ND) groups of S. constricta along the coast of China. We identified 125 haplotypes and
96 variable sites from 556 bp of CO I . Nucleotide diversity ranged from 2.176 4 to 7.497 0. Analysis of
molecular variance (AMOVA) showed that interpopulation variance accounted for 80.27% (P < 0.05)

whereas the remaining 18.74% and 0.99% were detected within population and among populations of same
groups respectively indicating significant genetic differentiation among populations. Phylogenetic tree analysis
and genetic distance analysis showed that the nine populations were clustered into three distinct groups with the

northern group clustering first with the southern group and then with the mid-—regional group.
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Table 1 Sampling sites and time of Sinonovacula constricta populations

C /09 « )

Populations Collection sites (East longitude/North latitude °) Sample time

(Year-Month)
Zhuanghe (123.0/39.7) 2007-05
Hangu (117.9/39.3) 200740
Haiyang (121.2/36.8) 200705
Yancheng (120.3/33.8) 2008-05
Dongtan (121.9/31.5) 200705
Baozhen (121.7/31.6) 2007-04
Ningbo (121.8/29.5) 2006-09
Taizhou (121.3/28.7) 200740
Ningde (120.0/26.9) 200640
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Table 2 Genetic diversity parameters of CO I gene fragment in Sinonovacula constricta populations

Group Population Number Number of haplotypes Haplotype diversity Nucleotide diversity index
Zhuanghe 17 11 0.926 4 2.176 4
Hangu 20 18 0.989 4 4.0157
Northern group .
Haiyang 20 14 0.947 3 3.736 8
Yancheng 19 16 0.976 6 7.497 0
Dongtan 23 16 0.932 8 5.968 3
Mid-regional group
Baozhen 30 22 0.972 4 5.880 4
Ningbo 22 18 0.969 7 4.380 9
Taizhou 23 19 0.984 1 5.027 6
Southern group .
Ningde 23 15 0.924 9 2.972 3
Total 197 125 0.988 1 4.628 4
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Table 3 Analysis of molecular variance (AMOVA) of Sinonovacula constricta populations

(%)
Degree of )
Source of variation Sum of squares Variance components Percentage of variance
freedom df
Among groups 2 1 330.827 0 10. 102 4 80.267 1
Among populations within 6 30.419 0 0.124 7 0.991 4
groups
Within populations 188 443.454 0 2.358 8 18.741 5
Total 196 1 804.701 0 12.5859
4 ( ) ( )

Table 4 Population pairwise FST (below diagonal) and genetic distance (above diagonal) between the nine

populations of Sinonovacula constricta

Zhuanghe Hangu Haiyang Yancheng Dongtan Baozhen Ningbo Taizhou Ningde
Zhuanghe 0. 006 0. 005 0. 062 0. 060 0. 060 0. 007 0. 007 0. 006
Hangu 0.018 6 0. 007 0. 064 0. 062 0.061 0. 009 0.008 0.008
Haiyang 0.014 6 0.001 5 0.063 0.061 0.061 0.008 0.008 0.008
Yancheng 0.857 2" 0.8395" 0.8426™ 0.012 0.013 0. 062 0.063 0.061
Dongtan 0.870 6™ 0.853 2" 0.8558" 0.0361" 0.010 0. 060 0.061 0. 059
Baozhen 0.8652" 0.8506" 0.8527" 0.0623" 0.0219 0. 060 0. 061 0. 059
Ningbo 0.091 4" 0.1355" 0.1422" 0.8321" 0.8450™ 0.84307 0.010 0. 007
Taizhou 0.074 1** 0.0387° 0.0639* 0.8262* 0.8400" 0.8390* 0.1154* 0. 009
Ningde 0.1751* 0.2404* 0.2307* 0.853 1" 0.864 1" 0.859 7" 0.2008" 0.1845"
#% P <0.01 * P<0.05
2.3 ( Pila « 2.
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Fig.2 NJ phylogenetic tree based on CO I gene fragment of haplotypes of Sinonovacula constricta
ZH:Hapl - Hapll;HG:Hap3 Hap5 Hap7 Hapl2 — Hap26;HY: Hap3 Hap5 Hap7 Hapl3 Hap27 - Hap36;
YC:Hap37 — Hap52 ;BZ:Hap43 Hap50 — Hap51 Hap53 — Hap65;DT:Hap43 Hap50 Hap60 Hap62 Hap66 —
Hap83 ;NB:Hapl Hap6 Hapl3 Hap84 — Hap98;TZ:Hap5 — Hap6 Hap99 — Hapl15;ND:Hapl Hap6 Hap92
Hap94 — Hap95 Hapl16 - Hapl25. o Bar means branch scale.
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