Isolation and characterization of novel
polymorphic microsatellite loci in
Perinereis aibuhitensis
Y. Liu, D. Yu, Q. Wang, H. Liu, S. Guan and M. Liu

Marine Biology Institute of Shandong Province, Qingdao, Shandong, China

Corresponding author: M. Liu
E-mail: mliu@hsrl.rutgers.edu

Genet. Mol. Res. 15 (1): gmr.15017144
Received July 3, 2015
Accepted November 4, 2015
Published February 19, 2016
DOI http://dx.doi.org/10.4238/gmr.15017144

ABSTRACT. Perinereis aibuhitensis is a commercially and ecologically
important intertidal worm. In this study, eight polymorphic microsatellite loci
were isolated in this species for the first time, and a wild population was
used to estimate the properties of these loci. The number of alleles per
locus ranged from 6 to 20, and the observed and expected heterozygosities
ranged from 0.375 to 0.875 and from 0.590 to 0.946, respectively. These
microsatellite loci will act as effective markers for related P. aibuhitensis
studies, and the data will be helpful for the rational exploitation and
conservation of this species.
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INTRODUCTION
Perinereis aibuhitensis (Nereididae family) is a common clamworm that is distributed
in the soft-bottom estuaries and intertidal zones of the northwestern Pacific (Sun and Yang,
2004). It has recently become a commercially important species, because it is widely used as
feed in aquaculture due to its high nutrient content or as bait for recreational fisheries. Besides
its commercial value, this species also has an important ecological role, because most worms
improve the physical, chemical, and biological properties of sediments, thereby benefiting intertidal
ecosystems. Artificial breeding and culture of P. aibuhitensis has recently been established in China;
therefore, additional knowledge about its genetic background is required. However, studies on P.
aibuhitensis are limited. Microsatellite loci have been demonstrated to be powerful genetic markers
that have distinct advantages and extensive applications in population genetics, evolutionary
biology, DNA profiling, linkage analysis, marker assisted selection, etc. (Li, 2006). In this study, we
attempted to isolate polymorphic microsatellite loci in P. aibuhitensis, and these loci are expected to
provide useful tools to elucidate the genetic background of this species and to facilitate sustainable
resource exploitation and conservation.

MATERIAL AND METHODS
Microsatellite loci were isolated following the enrichment protocols of Glenn and Schable
(2005). Genomic DNA of P. aibuhitensis was extracted using a Genomic DNA Extraction Kit (Tiangen,
China). DNA was digested with BstUI and RsaI restriction enzymes (New England Biolabs, UK).
SuperSNX-24 double-stranded adaptors (forward: 5ꞌ-GTTTAGGCCTAGCTAGCAGAATC-3ꞌ, reverse:
5ꞌ-GATTCTGCTAGCTAGGCCTTAAACAAAA-3ꞌ) were ligated to each end of the fragments using
T4 DNA ligase (New England Biolabs). Subsequently, the ligation products were hybridized with a
biotinylated dinucleotide repeat sequence (TG)12. Fragments containing simple repeat sequences
were then captured by streptavidin-coated magnetic beads (Dynabeads M-280, Invitrogen, USA),
washed, and recovered by heating and ethanol precipitation. The enriched fragments were
amplified via PCR using the SuperSNX-24 forward primer. The PCR products were ligated to
the pMD19-T vector (Takara, Japan), and were then transformed into Trans1-T1 competent cells
(TransGen, China).
A total of 237 positive clones were selected using blue/white screening, and were then
sequenced using an ABI PRISM 3730XL DNA Analyzer. After analysis of these sequences, 65
clones containing at least twelve uninterrupted repeats were identified using the MISA software
(http://pgrc.ipk-gatersleben.de/misa/). A total of 39 microsatellite primer pairs were designed using
the Primer Premier 5.0 software (http://www.pre mierbiosoft.com/). The optimum primer annealing
temperatures were determined using gradient temperature PCR. The amplified products were
visualized on 1% agarose gels. Twenty pairs of primers that produced clear bands (approximately
100 to 500 bp) were qualified, and were then applied to 24 samples of wild P. aibuhitensis collected
from Jiaonan, China. Tailed PCR was used to produce fluorescently labeled DNA fragments, and
analyses were conducted following the protocol of Liu and Avise (2011). Genotyping was performed
using an ABI PRISM 3730XL DNA Analyzer. Allele sizes were determined using the GeneMarker
2.2.0 software (SoftGenetics, State College, PA, USA).
The number of alleles per locus (NA), the polymorphic information content (PIC), and the
observed (HO) and expected (HE) heterozygosity values were calculated using the PopGen32
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software (version 1.32; Yeh et al., 2000). Deviations from Hardy-Weinberg equilibrium (HWE) and
genotypic linkage disequilibrium were tested using the Genepop 4.0 software (Rousset, 2008). The
Micro-Checker software (version 2.2.0; van Oosterhout et al., 2004) was used to detect null alleles,
stuttering, and large allele dropout.

RESULTS AND DISCUSSION
Our results indicated that eight of the 20 analyzed loci were polymorphic (Table 1). NA
values ranged from 6 to 20, and PIC values ranged from 0.535 to 0.921. HO and HE values ranged
from 0.375 to 0.875 and from 0.590 to 0.94, respectively. No significant linkage disequilibrium was
detected for any pairwise combination of loci. All of the loci were at HWE after sequential Bonferroni
corrections, and no significant linkage disequilibrium was detected for any pairwise combination
of loci. No evidence was found for null alleles, large allele dropout, or scoring error. These novel
microsatellite loci will further contribute to genetic, evolutionary, and ecological studies of P.
aibuhitensis, especially those associated with intraspecific genetic diversity, population structure,
and kinship analysis. Moreover, these loci will facilitate rational exploitation and conservation of P.
aibuhitensis.
Table 1. Characteristics of eight Perinereis aibuhitensis microsatellite DNA loci.

Annealing temperature (Ta), number of alleles (NA), observed heterozygosity (HO), expected heterozygosity (HE), and
polymorph information content (PIC).
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