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ABSTRACT. The green lipped mussel, also known as the Asian green
mussel (Perna viridis) is a fast reproducing and valuable food source,
but it is also considered an invasive species and can clog and damage
pipes and marine equipment. Eight novel polymorphic microsatellite
loci for P viridis were isolated and characterized. Microsatellite
polymorphism was evaluated in 30 individuals collected from
Xiamen, China. The number of alleles per locus and the polymorphism
information content ranged from 2 to 5 and from 0.3092 to 0.7031,
respectively. The observed and expected heterozygosities were 0.1538-
0.8400 and 0.1448-0.6833, respectively. The loci identified in this study
could provide a useful tool for the genetic population structure analysis
of P, viridis.
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INTRODUCTION

The bivalve Perna viridis (Linnaeus), also called the green-lipped mussel, is mainly
distributed along coastal waters throughout the Indo-Pacific to Japan. In China, it occurs natu-
rally from the South Sea to the southern portion of the East Sea. It is an important species ow-
ing to its high commercial value as a cheap source of animal protein for human consumption
(Nicholson and Lam, 2005). It is also extensively cultured in most Asian countries, including
China, India, and Thailand, owing to its fast growth and high tolerance for various environ-
mental stresses (Prakoon et al., 2010). In China, P. viridis, Mytilus coruscus, and M. edulis are
considered the 3 most common aquaculture species in family Mytilidae.

P, viridis is widely used as a crucial biomonitor of heavy-metal pollution (Hamed and
Emara, 2006) because it concentrate contaminants in its tissues, reflecting levels in the envi-
ronment (Goldberg, 1975). Studies of P. viridis have focused mainly on its biomonitor char-
acter (Yap et al., 2005; Vijayavel, 2010), aquaculture (Sreenivasan et al., 1989), and genetic
aspects (Lin et al., 2007; Ong et al., 2005, 2008, 2009). Ong et al. (2005, 2008) have reported
19 microsatellite markers that are dominant, whereas the 8 novel microsatellite markers we
report herein are co-dominant.

MATERIAL AND METHODS

DNA was isolated from a single P. viridis individual captured in Xiamen, China. The
genomic DNA was extracted using a gene DNA extraction kit SK 1252 (Sangon Biotech
(Shanghai) Co., Ltd., Shanghai) according to manufacturer instructions. DNA concentration
was estimated with electrophoresis on a 1% agarose gel and an ultraviolet spectrophotometer.
A total volume of 2000 pg (100 pg/pL) genomic DNA was digested with 10 U Mbol in a
25-uL volume for 3 h (purifying a 200- to 1000-bp fraction), and then 20 pL digested DNA
was ligated to Mbol adapterl (5'-GATCGTCGACGGTACCGAATTCT-3") / Mbol adapter2
(5'-GTCAAGAATTCGGTACCGTCGAC-3") using 5 U T4 DNA ligase in a 20-uL volume.
The digestion-ligation mixture was subsequently denatured and hybridized to (CT),, and
(GT),, biotinylated oligonucleotide probes, and fragments containing microsatellite repeats
were captured with streptavidin MagneSphere Paramagnetic Particles (Promega). The recov-
ered DNA fragments were amplified using Mbol primer. After purification with GenCleanPCR
(Generay), 4 uL of the purified product was ligated to pMD19-T vector (Takara) at 16°C for
30 min and transformed into Escherichia coli for further selection on ampicillin plates. Positive
colonies were transferred to 96-well plates and further incubated at 37°C for 3 h. The libraries
were glycerolized and stored at -20°C.

Of 325 clones, 178 positive clones with DNA fragments above 500 bp were chosen,
cultured with shaking for 3 h (37°C, 300 rpm), and sequenced. After sequence analysis, 134
clones were found to contain microsatellites (with 4 or more repetitions). Sixty-nine pairs
of primers were successfully designed using Primer Premier 5.0 (Clarke and Gorley, 2001).
Polymerase chain reaction amplification was carried out in a 10-pL volume under the follow-
ing conditions: predenaturation at 94°C for 5 min, 32 cycles including denaturation at 94°C
for 30 s, annealing temperature (Table 1) for 30 s, and elongation at 72°C for 30 s, and a final
extension at 72°C for 10 min. The polymerase chain reaction products were electrophoresed
on a Sequi-Gen Sequencing Cell (Bio-Rad, America), and the data matrix was analyzed using
POPGENE32 and CERVUS 3.0 to estimate the basic genetic information index (see Table 1).
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RESULTS AND DISCUSSION

The results showed that the number of alleles per locus ranged from 2 to 5 and the
polymorphism information content ranged from 0.3092 to 0.7031. The observed and expected
heterozygosities ranged from 0.1538 to 0.8400 and from 0.1448 to 0.6833, respectively (see
Table 1). Deviations from Hardy-Weinberg equilibrium and evaluated genotypic linkage dis-
equilibrium were tested using POPGENE32 (Raymond and Rousset, 1995). No deviations
from Hardy-Weinberg equilibrium were found in the tested population after Bonferroni’s cor-
rection (adjusted P = 0.00625). MICRO-CHECKER was applied to verify microsatellite data
(Van Oosterhout et al., 2004). These 8 novel microsatellite primers may provide useful infor-
mation for further population structure studies and management in P. viridis.

Table 1. Basic genetic information of 8 microsatellite primers in Perna viridis (sample size = 30 individuals).

Locus ID  Primer sequences (5'-3") Annealing Repeat motif N, P-HWE PIC N, H, H,
temperature (°C)

PV-6 F: ACCATTCAATGAAGAGGAT 58 (CA),, 203922 04102 1.5283 0.2963 0.3522
R: GTTAAATAACAAAGACGTGTAA

PV-8 F: TACTGTTACAGGGAAGCG 60 (GATT), 2 0.0686 0.5564 1.7241 0.6000 0.4308
R: AATGATGATTGGTTGGGT

PV-18 F: TCCAAAGGTATAAACGAGGTA 56 (AG),, 4 0.0785 0.7031 3.0266 0.8400 0.6833
R: TTCAAGCGAATAAGTTGGTAA

PV-21 F: TAACACTCCGTCTAAGAATC 50 (AC),, 2 07154 03092 1.1655 0.1538 0.1448
R: GAGAAAGAAATCCGTGAATA

PV-25 F: CAAATAGAACGCTAGAAAA 40 (CA),, 4 0.0590 0.5421 1.8432 0.2917 0.4672
R: CATTACATTGCTACCATGA

PV-26 F: TCAATGTACTGATTTCCTGTT 48 (ATTG), 2 07218 0.3318 1.7241 0.4000 0.4271
R: TTTGTCCTACCTTACCCAC

PV-44 F: GATCATACACCACTCACGC 43 (AC),, 3 0.6631 04313 1.5267 0.4074 0.3515
R: ACATTTACAAAACCCAACA

PV-68 F: ACGATCTTGAACTTTGTG 55 (AG) ,AC(TG),, 5 0.0095 03270 1.5280 0.2667 0.3514

R: CTCAGCGTAGGTTTTATT

F = forward primer; R = reverse primer; N, = number of alleles per locus; P-HWE = P values for the Hardy-
Wienberg expectation test (adjusted P = 0.00625); PIC = polymorphic information content; N, = effective number
alleles per locus; H, = observed and H, = expected heterozygosities.
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