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ABSTRACT. The large-scale loach, Paramisgurnus dabryanus, is a 
small freshwater fish of major economic importance in many Asian 
countries, particularly China and South Korea. Fifteen polymorphic 
microsatellite (simple sequence repeat) markers were obtained 
through cross-species amplification between this loach and a related 
species, Misgurnus anguillicaudatus (GenBank accession numbers: 
KC117456 to KC117470). The number of alleles per locus ranged 
from 5 to 12 among 40 individuals, and the average observed and 
expected heterozygosities were 0.344 and 0.828, respectively. Three 
loci showed significant deviations from Hardy-Weinberg equilibrium. 
These polymorphic loci could provide a valuable tool for investigations 
of the population genetics, phylogeography, and conservation genetics 
of P. dabryanus.

Key words: Paramisgurnus dabryanus; Microsatellite markers; 
Cross-amplification; Polymorphism



5695Paramisgurnus dabryanus microsatellite markers

©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 14 (2): 5694-5698 (2015)

INTRODUCTION

The large-scale loach, Paramisgurnus dabryanus, is a loach species that is distrib-
uted widely across East Asia, from Russia to China. Because of its high economic and 
medicinal value, this loach is widely cultured in China and South Korea (You et al., 2009). 
Recently, the wild population of P. dabryanus has substantially decreased due to overfishing 
and water pollution. Research of this loach has mostly focused on its breeding physiology 
(You et al., 2008), growth (Wang et al., 2009), development (Zhang et al., 2001), and toxi-
cology (Li et al., 2003). The genetic diversity, population structure, and molecular marker-
assisted breeding of this species are currently poorly understood, primarily due to a lack of 
variable genetic markers.

Microsatellites have become one of the most popular molecular markers that are 
used in a wide variety of genetic investigations (Russell et al., 1997; Stevanato et al., 
2013). There are several methods for microsatellite isolation (Zane et al., 2002). In con-
trast, to isolate microsatellites from target species de novo, cross-species amplification is 
a cost-effective method resulting in the rapid development of microsatellites from closely 
related taxa (Schlotterer et al., 1991; Zheng et al., 1995, Gu et al., 2012). To date, only 
six microsatellite sequences of P. dabryanus have been reported in a single study (You et 
al., 2012). Therefore, screening for more polymorphic microsatellites in this loach is very 
important and necessary for future genetic investigations. In this study, we obtained 15 
polymorphic microsatellites for P. dabryanus from a related species, Misgurnus anguil-
licaudatus, through cross-species amplification.

MATERIAL AND METHODS

In order to characterize isolated microsatellites, 40 P. dabryanus individuals were 
collected from Hubei (23 individuals) and Henan (17 individuals) provinces, China, in 2012. 
Fin samples were dissected from these loaches and stored in 100% ethanol immediately after 
removal. Genomic DNA was extracted from fins following the method described in Lassner et 
al. (1989), which was further modified by Torres et al. (1993).

M. anguillicaudatus, which is a species related to P. dabryanus, was used in this study 
to obtain microsatellites by cross-species amplification. Sixty-three pairs of microsatellite 
primers from M. anguillicaudatus (Table 1, Morishima et al., 2008; DDBJ database) were ran-
domly selected and synthesized for polymerase chain reaction (PCR) amplification. PCR was 
performed in a 10-mL reaction mixture containing 8-40 ng DNA (a mixed DNA sample of six 
P. dabryanus individuals), 1X PCR buffer (10 mM Tris-HCl, pH 8.3, 1.5 mM MgCl2, 50 mM 
KCl), 120 mM dNTPs, 0.15 mM of each primer, and 1 U Taq DNA polymerase (all reagents 
were purchased from Dingguo Bio., Beijing, China). Amplification was achieved in a T 100111 
thermal cycler and the conditions were as follows: 94°C for 5 min, 94°C for 40 s, annealing 
temperature (53.1°-62.2°C; efforts were made to optimize the annealing temperature) for 45 s, 
72°C for 50 s for 35 cycles, with a final step of 10 min at 72°C. PCR products were checked 
by 1.5% agarose gel electrophoresis and visualized under a UV transilluminator after ethidium 
bromide staining. Based on the results of agarose gel electrophoresis, PCR products with clear 
bands and reasonable sizes were selected and then sequenced by the Shanghai ShengGong 
Biological Engineering Technology & Services Co., Ltd., Shanghai, China to ensure that the 
products were genuine microsatellites. After filtering out the 63 microsatellite loci with poor 
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cross-amplification, combined with the sequencing results, the remaining loci (genuine mic-
rosatellites) were tested in 40 P. dabryanus individuals for polymorphism analyses. The PCR 
products were separated on 6% non-denaturing polyacrylamide gel. Gels were then stained 
with 1 g/L silver nitrate in water and visualized under ultraviolet light. The size of alleles was 
estimated using a 501 bp DNA marker (PUC18DNA/msp1) combined with image analysis, 
as described by Nelson et al. (1998). The number of alleles (NA), observed (HO) and expected 
(HE) heterozygosity, and departure from Hardy-Weinberg equilibrium (HWE) were estimated 
in POPGENE version 1.32 (Yeh et al., 1999).

Table 1. Names of 63 microsatellites loci of Misgurnus anguillicaudatus and their DDBJ accession numbers.

Locus	 DDBJ	 Locus	 DDBJ	 Locus	 DDBJ	 Locus	 DDBJ	 Locus	 DDBJ
	 Accession No.		  Accession No.		  Accession No.		  Accession No.		  Accession No.

Mac2	 AB060172	 Mac48	 AB081626	 Mac167	 AB303453	 Mac361	 AB303496	 Mac497	 AB303578
Mac11	 AB060181	 Mac49	 AB060186	 Mac190	 AB303455	 Mac364  	 AB303498	 Mac519	 AB303584
Mac21	 AB081619	 Mac50	 AB060187	 Mac229	 AB303459	 Mac375	 AB303500	 Mac523	 AB303585
Mac23	 AB081621	 Mac51	 AB081627	 Mac235	 AB303461	 Mac387	 AB303506	 Mac532	 AB303586
Mac24	 AB060178	 Mac60	 AB081631	 Mac242	 AB303463	 Mac404	 AB303512	 Mac541	 AB303588
Mac25	 AB060179	 Mac62	 AB081632	 Mac262  	 AB303468	 Mac408	 AB303514	 Mac559	 AB303592
Mac31	 AB081622	 Mac63	 AB081633	 Mac264	 AB303470	 Mac425	 AB303516	 Ma574	 AB303594
Mac36	 AB060180	 Mac103	 AB303436	 Mac276	 AB303473	 Mac429	 AB303518	 Mac576	 AB303595
Mac37	 AB060181	 Mac105	 AB303437	 Mac277	 AB303474	 Mac449	 AB303519	 Mac605	 AB303605
Mac39	 AB081623	 Mac123	 AB303441	 Mac291	 AB303477	 Mac456	 AB303522	 Mac612	 AB303607
Mac43	 AB081624	 Mac133	 AB303444	 Mac293	 AB303478	 Mac462	 AB303524	 Mac627	 AB303610
Mac45	 AB060185	 Mac140	 AB303445	 Mac320	 AB303483	 Mac466	 AB303525
Mac47  	 AB081625	 Mac165	 AB303451	 Mac331  	 AB303487	 Mac477	 AB303575

RESULTS AND DISCUSSION

Of the 63 microsatellite loci from M. anguillicaudatus, 39 showed no amplifica-
tion products in P. dabryanus, while 6 presented very weak and multiple bands, which 
were not scorable. Hence, 18 pairs of primers resulted in suitable and scorable PCR prod-
ucts in P. dabryanus. After sequencing these PCR products, 15 loci were verified to be 
microsatellites. The 15 microsatellite sequences were submitted to GenBank (accession 
numbers KC117456 to KC117470). Characteristics of the 15 microsatellite loci in P. dab-
ryanus are listed in Table 2. All of the 15 loci were highly polymorphic with an average 
of 9.07 alleles per locus (ranging from 5 to 12). The average observed and expected het-
erozygosities were 0.344 and 0.828, respectively. Three loci were found to deviate from 
HWE after Bonferroni correction (P < 0.05). 

The present study successfully demonstrated cross-species amplification of microsat-
ellite primers in Cobitidae (15/63; 23.8%), confirming previous studies in Phasianidae (Gu et 
al., 2012), Muridae (Sun at al., 2009), and Serranidae (Dong et al., 2008), which all showed 
that cross-species amplification was a very effective method for microsatellites development. 
These results might suggest that many microsatellites and their flanking regions are relatively 
conserved in Cobitidae, which would facilitate the construction of a syntenic map in this fam-
ily. Adequate levels of variation at the 15 microsatellite loci suggest that these markers would 
be potentially useful for studies on parentage and kinship analysis, population genetics, and 
phylogeography in P. dabryanus.
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