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Abstract – Five polymorphic microsatellite DNA loci were identified in Labeo dero (Hamilton Buchanan), through
cross-species amplification. Thirty-one primers developed for three cyprinids were tested in the study. The genetic
variation detected at each polymorphic microsatellite locus was analysed. Significant genotype heterogeneity indicated
that the samples are not drawn from same genepool. The identified microsatellite loci exhibited promise for use in fine
scale population structure analysis of L. dero.
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1 Introduction

Labeo dero (Cyprinidae) is naturally distributed all
along foothill regions of the river systems originating from
Himalayan range. It is important as a food fish and also has
significance in the fishery of these regions. Categorized as a
vulnerable fish (Mahanta et al. 1994), information on popula-
tion structure of this species is essential to evolve conserva-
tion measures and management of fishery. Till now, there is
no study to assess genetic variation in natural populations of
L. dero and genetic markers have not yet been identified.

The microsatellites have been used to analyze genetic vari-
ation and population differentiation of variety of vertebrates
including aquatic organism (Neff and Gross 2001). One of the
characteristics of most of the microsatellite loci is that the se-
quences flanking microsatellites are conserved and there exists
a potential to use these primers developed for one species to
characterize loci in other related species (Zardoya et al. 1996).
Many microsatellite primer sequences have been reported in
Cyprinids (Zheng et al. 1995; Mohindra et al. 2001; Tong et al.
2002; Lal et al. 2004). The objective of the present study was to
test, if primers developed for other cyprinids can provide am-
plification of microsatellite loci in L. dero with scorable pat-
tern. The paper also evaluates the suitability of thus identified
microsatellite loci in stock structure analysis of L. dero.
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2 Material and methods

2.1 Sampling sites and sample collection

The L. dero specimens were obtained through commercial
catches, from three rivers, Satluj (Nangal, n = 19), Ganga (n =
19), Yamuna (Yamunanagar, n = 19). River Satluj is a part of
Indus basin while rivers Yamuna and Ganga belong to Ganga
basin (ECAFE 1966). Rivers Yamuna and Ganga do not join
within the distribution range of L. dero. The blood samples
collected through caudal puncture were fixed in 95% ethanol
(1:5) and stored at 4 ◦C till use.

2.2 PCR amplification and electrophoresis

The total DNA was extracted following the procedure of
Ruzzante et al. (1996). PCR amplification of each DNA sam-
ple was performed in a 25 µl reaction mixture, which con-
tains 25−50 ng of DNA, 1X buffer (10 mM Tris HCl pH 9.0,
50 mM KCl, 0.01% gelatin), 0.5 mM MgCl2, 0.2 mM of each
dNTPs, 0.5 unit of Taq DNA polymerase and 0.5 pmoles of
each primer. The amplifications were carried in a thermal cy-
cler PTC-200 MJ Research, with conditions: 94 ◦C for 5 min
followed by 25 cycles of 30 s at 94 ◦C, at annealing tempera-
ture for 30 s, 72 ◦C for 1 min and one cycle at 72 ◦C for 4 min.
Amplified fragments were resolved on 10% non-denaturing
PAGE with 1X TBE buffer for 5 h at a constant voltage of
150 V at 4−6 ◦C. The gels were silver stained (silver stain-
ing kit, Amersham Biosciences) and known DNA size marker
(MspI cut PBR 322 DNA) was run in every gel. The size of the
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Table 1. Characteristics of microsatellite loci amplified in Labeo dero.

S. Locus in Primer sequence (5′ → 3′) Repeat Optimum Annealing Allele Quality of
No. resource temperature (◦C) (n) Product

species motif
resource L. dero
species

1 MFW1 GTCCAGACTGTCATCAGGAG CA 55 57 4 S
GAGGTGTACACTGAGTCACGC

2 MFW2 CACACCGGGCTACTGCAGAG CA 55 59 1 F
GTGCAGTGCAGGCAGTTTGC

3 MFW11 GCATTTGCCTTGATGGTTGTG CA 55 57 1 F
TCGTCTGGTTTAGAGTGCTGC

4 MFW15 CTCCTGTTTTGTTTTGTGAAA CA 55 51 4 S
GTTCACAAGGTCATTTCCAGC

5 MFW19 GAATCCTCCATCATGCAAAC CA 55 49 1 S
CAAACTCCACATTGTGCC

6 MFW17 CAACTACAGAAATTTCATC CA 55 51 4 S
GAAATGGTACATGACCTCAAG

7 MFW24 CTCCAGATTGCACATTATAG CA 55 51 2 S
TACACACACGCAGAGCCTT

8 MFW26 CCTGAGATAGAAACCACTG CA 55 51 3 S
CACCATGCTTGGTGCAAAAG

S = Good intensity bands, Scorable; F = Faint intensity bands.

amplified products was determined with ID Elite (Amersham
Biosciences) software. The alleles were designated according
to PCR product sizes and genotype of each individual was
assigned manually.

2.3 Screening of primers and genetic diversity
analysis

Microsatellite primers, twenty one from Cyprinus carpio
(1, 2, 6, 7, 9, 11, 14, 15, 16, 17, 18, 19, 20, 23, 24, 26, 28, 29,
30, 31, 32) (Croojimans et al. 1997), five each from Barbus
barbus (Barb37, 54, 59, 62, 79) (Chenuil et al. 1999) and
Catla catla (CcatG1, G2, A12, A7, C3) (Naish and Skinbiski
1998), were tested for amplification of homologous loci in
L. dero. The three species are termed as resource species in
the study. Four specimens (River-Yamuna collection) of L.
dero were used in cross-species amplification experiment. The
optimum annealing temperature was determined through ex-
perimental standardization for each primer pair. The primers
yielding scorable amplified product, were again evaluated with
larger sample size (57 individuals, from 3 rivers). Individual
fish genotypes for each locus were determined. The allele fre-
quencies, heterozygosity (observed and expected) values and
mean no. of alleles per locus were calculated using software
Genetix 4.02 (Belkhir et al. 1997). Tests for conformity to
Hardy-Weinberg expectations (probability test) and genetic
differentiation were done through Genepop 3.3d (Raymond
and Rousset 1995).

3 Results and discussion

Out of 31 primer pairs tested for cross species amplifica-
tion, successful amplification was achieved with eight primer

pairs of C. carpio (Table 1). Primers from B. barbus and
C. catla did not yield amplified product. The optimum anneal-
ing temperature, to get scorable band patterns, in L. dero dif-
fered from that reported for respective primer pair in resource
species (Table 1).

The two loci (MFW2 and MFW11) yielded faint bands.
The six scorable loci (MFW1, MFW15, MFW17, MFW19,
MFW24 and MFW26) were assessed for detection of genetic
variation using larger samples size of heterogeneous collec-
tions. Loci MFW1, MFW15, MFW17, MFW24 and MFW26
were polymorphic, while MFW19 was represented by only one
allele (Table 1).

The number and size range of alleles at each locus together
with heterozygosity values (observed Hobs. and expected Hexp .)
are given in Table 2. The data was analysed to assess allele fre-
quencies conforming to that expected under Hardy-Weinberg
equilibrium. No significant deviation was detected in the three
sample sets at any of the locus (p > 0.05) after significant
level adjusted for 10 simultaneous tests (Lessios 1992). The
observed heterozygosity ranged from 0.265 (Satluj) to 0.402
(Ganga) and the mean number of alleles per locus varied
between 2.6 (Satluj) to 3.2 (Ganga) (Table 2).

Test for genic differentiation over all samples was per-
formed to test the hypothesis that samples have homogenous
allele frequencies. Significant heterogeneity was observed
(p < 0.05) at two loci (MFW1 and MFW15). Combined prob-
ability over all loci was 0.04 (p < 0.05), indicating that the
three samples sets may not belong to single homogenous ran-
dom mating population. Gst estimate for small sample size
(Nei and Cheisure 1983) was 0.029, indicating that the 2.9%
of the total observed variation is due to genetic differentia-
tion. The various estimates provided strong evidence that the
genetic variation detected at the identified microsatellite loci
can be useful to depict population structure of L. dero. Nev-
ertheless, larger sample size, including collections from other
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Table 2. Parameters of genic difference for each population at each microsatellite locus in Labeo dero.

Locus Riverine Allele Allele size H0 He Allelic
Site range (bp) Homogeneity

(p)

MFW1
Satluj 3 169-181 0.352 0.610

0.029*Ganga 4 169-189 0.315 0.552
Yamuna 4 169-189 0.437 0.582

MFW15
Satluj 3 150-160 0.277 0.331

0.037*Ganga 4 148-160 0.684 0.663
Yamuna 4 148-160 0.625 0.482

MFW17
Satluj 4 198-214 0.375 0.326

0.170Ganga 4 198-214 0.722 0.521
Yamuna 3 204-214 0.615 0.544

MFW24
Satluj 1 161 0.000 0.000

1.000Ganga 2 161-165 0.058 0.057
Yamuna 1 161 0.000 0.000

MFW26
Satluj 2 114-110 0.556 0.054

0.496Ganga 3 114-106 0.117 0.212
Yamuna 2 114-110 0.066 0.064

Mean over all loci
Satluj 2.60 - 0.212 0.265

0.043*Ganga 3.20 - 0.380 0.402
Yamuna 2.80 - 0.349 0.335

geographic localities through the native range of the species,
need to be analyzed to arrive at definite conclusion about the
population structure of L. dero.

The present study successfully identifies five polymor-
phic microsatellite loci, that exhibit considerable promise as a
means to discriminate stock structure in L. dero. This would be
useful in the management of exploited stock as well as conser-
vation of the species in rivers of fragile Himalayan ecosystem.
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