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Characterization of new microsatellite
markers of Siganus fuscescens (Siganidae)
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ABSTRACT. Siganus fuscescens, which is a small commercially
important marine fish, is wildly distributed in shallow waters
throughout the tropical and subtropical Indo-Pacific and Eastern
Mediterranean regions. It is part of a group known as rabbitfish.
Fifteen new polymorphic microsatellite markers for S. fuscescens were
identified, and 32 wild individuals were used to evaluate the degree
of polymorphism of these markers. The number of alleles per locus
ranged from 2 to 12, and the polymorphism information content ranged
from 0.210 to 0.849. The observed and expected heterozygosities
were 0.142-0.808 and 0.225-0.853, respectively. Although significant
deviations from Hardy-Weinberg equilibrium were detected at 2 loci
(Sf1-37-2 and Sf1-47), no significant deviations were detected at the
other 13 loci. These microsatellite markers will provide a useful tool for
studies on genetic diversity and differentiation of S. fuscescens.
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INTRODUCTION

Siganus fuscescens, which is distributed from Japan to Eastern Australia in the Indo-
Pacific, is a commercially important near-shore species. In China, S. fuscescens is widely scat-
tered in the East and, South China Sea and the continental coast of Taiwan. A total volume of
15,700-25,800 tons of S. fuscescens was caught in the Indo-Pacific region between 1990 and
1995 according to the survey by the annual Statistical Manual of the FAO Fishery Resources
(Carpenter and Nime, 2001). The wild stocks of S. fuscescens declined sharply due to over-
fishing and pollution of its habitat environment. Besides, international marine aquaculture
experts recommended S. fuscescens as a new object for aquaculture because of its high protein
value, pleasant taste, and easy recently developed farming technique (Lu, 1996; Ma and Liu,
2006). For the purpose of protecting and rationally exploiting its wild resources, studies on
the germplasm resources of S. fuscescens are urgently required. Microsatellites are a useful
tool to study population genetic diversity and differentiation due to its advantages such as
co-dominance, high DNA polymorphism, reliability, etc. (Wang et al., 1994) and have been
widely used in many species (Li, 2006; Hu et al., 2009). In this study, 15 new microsatellite
markers were developed, which provide a useful tool in population genetic studies and the
protection of species resources.

MATERIAL AND METHODS

Genomic DNA was extracted from the musculature of a single wild S. fuscescens
captured in Xiamen, China, using gene DNA extraction kit DP304-03 (Tiangen) according to
manufacturer instructions. The DNA was digested with restriction enzyme Msel at 65°C for
10 min. The digested fragments ranging from 300 to 1200 bp were ligated to Msel adapter
1 (5'-ACGATGAGTCCTGAG-3")/Msel adapter 2 (5'-TACTCAGGACTCAT-3") by T4 DNA
ligase at 37°C for 3.5 h. The ligation mixture was subsequently denatured and then hybridized
to the biotinylated probes (CT) , and (GT) ,. Fragments containing microsatellite repeats were
captured with Streptavidin-Coated Magnetic Sphere Particles (Promega,USA). The recovered
DNA fragments were amplified by Msel primer (5'-ACGATGAGTCCTGAG-3"). The DNA
purified by GenCleanPCR (Generay) was ligated with the PMD19-T vector (Takara) at 16°C
for 3 h and transformed into Escherichia coli competent cells for further selection on ampi-
cillin plates. Recombinant clones were detected by PCR amplification using universal M13
primers, and the PCR products were visualized on 1% agarose gels. A total of 198 clones with
DNA fragments over 500 bp were selected for sequencing by the BGI Company (Beijing).
By analyzing the sequences, 148 of the clones were found containing microsatellites and 48
primer pairs were designed by the Primer Premier version 5.0 software.

A total of 32 wild S. fuscescens individuals collected from Xiamen, China, were used
to analyze the polymorphism of these 15 microsatellite markers. PCR was performed in a
10-pL volume with 50 ng genomic DNA, 0.25 U Taq DNA polymerase (Fermentas), 10X
Taq buffer, 2 mM MgCl,, 0.2 mM of each dNTP, 0.4 uM forward primer, and 0.4 uM reverse
primer. The PCR conditions were 94°C for 5 min, followed by 32 cycles at 94°C for 45 s, an-
nealing temperature for 45 s (Table 1), and elongation at 72°C for 45 s, with a final extension
at 72°C for 10 min. Amplified products were electrophoresed on Sequi-Gen Sequencing Cell
and then the data matrix was analyzed to estimate the basic genetic information by POPGENE
32 (version 1.32) (Yeh et al., 2000) and CERVUS 3.0 (version 3.0) softwares.
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RESULTS AND DISCUSSION

The number of alleles, observed heterozygosity and expected heterozygosity were
calculated by POPGENE 32 and the polymorphic information content was calculated by
CERVUS 3.0. According to the results, the number of alleles per locus ranged from 2 to
12 and the polymorphism information content varied from 0.210 to 0.849. The observed
and expected heterozygosities were 0.142-0.808 and 0.225-0.853, respectively. Deviations
from Hardy-Weinberg equilibrium (HWE) and evaluated genotypic linkage disequilibrium
were tested using POPGENE 32. Error analysis was carried out by MICRO-CHECKER (Van
Oosterhout et al., 2004). Among the 15 loci examined, 13 loci were in HWE while 2 loci
(Sf1-37-2 and Sf1-47) deviated significantly from HWE after correction (P < 0.003, Table 1),
which might have been due to the presence of null alleles confirmed by MICRO-CHECKER.
The characterization of the loci is presented in Table 1.

In conclusion, the new 15 loci isolated in this study could provide a useful tool for
further population genetic studies on S. fuscescens.

ACKNOWLEDGMENTS
Research supported by the National Natural Science Foundation of China (#31272668).

REFERENCES

Carpenter KE and Nime VH (2001). FAO Species Identification Guide for Fishery Purposes. In: The Living Marine
Resources of the Western Central Pacific. Vol. 6. Bony Fishes Part 4 (Labridae to Latimeriidae), Estuarine. FAO,
Rome, 3627-3650.

Hu JJ, Zhan AB, Hu XL, Lu W, et al. (2009). Research progress of microsatellitt DNA markers in four maricultured
scallops in China: a review. J. Fish. China 2: 348-356.

Li Q (2006). Development of microsatellite DNA markers and their applications in genetic studies of marine mollusks. J.
Fish. Sci. China 3: 503-509.

Lu SQ, Liu Z and Xiao TY (2003). Application of microsatellite in fish breeding research. Reservoir Fish. 6: 9-11.

Lu ZK (1996). The status and prospect for rabbitfish farming. Modern. Fish. Inform. 3: 20-23.

Ma Q and Liu J (2006). Introduction and prospect of the systematics study of Siganidae in China. South China Fish. Sci.
4: 68-74.

Van Oosterhout C, Hutchinson WF, Wills DPM and Shipley P (2004). MICRO-CHECKER: software for identifying and
correcting genotyping errors in microsatellite data. Mol. Ecol. Notes 4: 535-538.

Wang Z, Weber JL, Zhong G and Tanksley SD (1994). Survey of plant short tandem DNA repeats. Theor. Appl. Genet.
1: 1-6.

Yeh FC, Yang R, Boyle TJ, Ye Z, et al. (2000). PopGene32, Microsoft Windows-Based Freeware for Population Genetic
Analysis. Version 1.32. Molecular Biology and Biotechnology Centre, University of Alberta, Edmonton.

Genetics and Molecular Research 12 (3): 2751-2754 (2013) ©FUNPEC-RP www.funpecrp.com.br



