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To evaluate the levels of genetic differentiation among populations, FST (Weir and Cockerham, 1984) was calculated using
the software MSA. The Cavalli-Sforza and Edwards (1967) chord distance DC was calculated, and an unrooted neighbor-joining
tree (NJ tree) was constructed with the software POPULATIONS (http://www.cnrs-gif.fr/pge) based on DC. Nodal support was
assessed by bootstrapping with 1000 replicates. A multi-locus analysis of molecular variance (AMOVA), assessed with exact
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Provided that populations JM, RZ and LYG are considered as one group, and ZH, CD, WH, and DL as one group, 92.5% and
90.4% of the individuals were assigned to their sampling groups.

3.3. Genetic barrier predication

Results revealed by the BARRIER analyses were corresponding to the analyses of genetic structure and the oceanography
features of local sampling areas. A putative barrier, which directly separated seven populations into two groups, was detected
when the number of barrier was set as only one using this program, indicating that the Shandong Peninsula might be a
possible barrier hampering gene flow between the two groups (Fig. 1). Moreover, another barrier was shown up if change the
number of barrier to two, isolating ZH population from the northern group, which suggested that the Liaodong Peninsula
might act as another possible boundary for the gene flow.

4. Discussion

4.1. Genetic diversity and departures from HWE

In this study, seven microsatellite markers revealed a comparatively high level of genetic diversity in terms of allelic
richness and expected heterozygosity in all the seven populations, indicating that the wild populations of S. broughtonii in
China maintained considerable variations. Similar results were also detected in S. broughtonii populations from Korea (five
populations), China (one population) and Russia (one population) by Cho et al. (2007) using COI sequences. Mass fecundity,
external fertilization, and broad larval dispersal might be the cause of the high genetic diversity of S. broughtonii, which is a
common phenomenon in many bivalves (Cassista and Hart, 2007; Lallias et al., 2010; Arias-P�erez et al., 2012). No significant
difference in genetic diversity among the seven populations was detected in this study.

Heterozygote deficiencies related to HWE have been observed in many natural populations of marine mollusks using
microsatellites (Prakoon et al., 2010; Arias-P�erez et al., 2012). In the present study, the population-locus cases deviated from
HWE also showed heterozygote deficiencies (Table 1). As has been observed in prevenient microsatellite studies of bivalves (Li
et al., 2007; Yu and Li, 2007), departure from HWE towards homozygote excess in this study could be largely caused by null
alleles. In our study, some samples were failed to amplify at some loci, while easy to amplify at other loci, strongly suggesting
the presence of null alleles. In addition, null alleles were also detected using MICRO-CHECKER program. In fact, microsatellites
are known to suffer from extremely high levels of null alleles in marine invertebrate species (Li et al., 2003; Yu and Li, 2007).
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