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Genetic Diversity in Barred Spiny Eel, Macrognathus pancalus (Hamilton, 1822)
Sampled from Two Rivers (Gomti and Ghagra) of Gangetic Basin, India
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Abstract: The random amplified polymorphic DNA-polymerase chain reaction (RAPD-PCR) was applied to
analyze the genetic variation in the populations of barred spiny eel, Macrognathus pancalus collected from
two rivers (Gomti and Ghagra ) in Gangatic basin of Uttar Pradesh, India. The two random primers OPB-1
(5'GTTTCGCTCC3') and OPB-3 (5'CATCCCCCTG3') were used in order to determine the genetic diversity of
barred spiny eel. These random primers produced polymorphic as well as monomorphic loci. The polymorphic
loci indicated the genetic variation among the populations of barred spiny eel. The random primer OPB-1
showed more polymorphism (20.59%) in the population of river Ghaghra compared to the population of river
Gomti (13.43%) while the primer OPB-3 showed more polymorphic loci (33.68%) in the population of river Gomti
as compared to the population of river Ghaghra (8.82%). The number of maximum polymorphic loci in the
population of river Gomti indicated the more genetic variability as compared to the population of river Ghaghara.
These differences in the genetic structure among the populations of barred spiny eel will be helpful for the
conservation of M. pancalus.
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INTRODUCTION least concerns according to IUCN status [10]. In spite of

Genetic diversity (synonyms: genetic variability, available on molecular genetic structure of this species.
intraspecific diversity and biological diversity on gene So, the present study was attempted to investigate the
level) represents the existence of variants or alleles of an genetic variability of M. pancalus collected two rivers
individual genes resulting from the alteration of DNA using RAPD markers.
sequences. The genetic  diversity  of  particular  species
is distributed both within population (expressed as MATERIALS AND METHODS
different allele combination between individuals) and
between the populations (difference in occurrence and Animals  and   Sites   of   Collection:   The   samples  of
frequency between  populations).   Presently,    molecular M. pancalus were collected from two different rivers
markers are  used  in  order  to  discriminate   genetic namely Gomati (Lucknow, 26N°80°E) and Ghaghara
diversity. The randomly amplified polymorphic DNA (Faizabad, 26N°82°E) from Gangatic basin. These natural
(RAPD) analysis is a technique based on the polymerase habitats are geographically isolated and characterized by
chain reaction (PCR) amplification of discrete regions  of different environmental conditions. The river Gomati is a
genome with short oligonucleotide primers of arbitrary tributary of river Ganga and originated near the Phullar
sequence[1, 2]. This technique has been used extensively Lake in Pilibhit district of Uttar- Pradesh while the river
to detect genetic diversity in animals [3]. RAPD analysis Ghaghara is also a tributary of river Ganga and emanates
has also been used to identify species and subspecies in from the Himalayas in Nepal. Altogether 33 fish were
guppy [4], tilapia [5, 6], catfish [7, 8] and in common carp collected using cast and drag nets. Muscular tissue of
by Bartfai et al. [9]. The barred spiny eel, Macrognathus each fish was cut with the help of scissor and placed  in
pancalus (Hamilton 1822) is an important freshwater food 2 ml vials containing 90% ethanol. These vials were
fish distributed throughout south east Asia. It is listed as brought to laboratory and placed in -20°C.

its economic and scientific importance no information
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DNA Isolation: Genomic DNA was isolated by the Statistical Analyses: The RAPD fragments were scored
phenol-chloroform method. Analysis on agarose gels and for the presence and absence of fragments on the gel
spectrophotometric methods were used to determine the photographs and RAPD fragments were compared among
quality and quantity of DNA. the populations of M. pancalus. The total no of scorable

PCR Primers: For this study, Operon B series (U.S.A) one way ANOVA analysis.
random primers were used. Initially 10 primers (decamer)
were taken but finally only 2 random  primers  namely RESULTS
OPB-1 (5'GTTTCGCTCC3') and OPB-3 primer
(5'CATCCCCCTG3') were used because these primers The random amplification of polymorphic decamer
have produced good quality bands with high resolution. primers (OPB-1 and OPB-3) showed the DNA

PCR Amplification: The reaction mixture for RAPD-PCR M. pancalus collected from two rivers. The primer OPB-1
amplification (25µl) was composed of 2.5µl of taq indicated less polymorphism (13.43%) as compared to
polymerase buffer, 1.5µl of dNTP, 1.5µl of RAPD primer, OPB 3 (33.68%) in the specimens of M. pancalus collected
1.0µl taq polymerase (1U), 16.5µl DD water, 2.0µl template from river Gomti while the same primer (OPB-1) showed
DNA. A negative control, without template DNA was also more polymorphism (20.59%) as compared to the OPB
included in each round of reactions. After preheating for 3(8.82%)  in  the  specimens  collected from river Ghaghra.
5 minute at 94°C, PCR was run for 40 cycles. It consisted The details of patterns of polymorphism and
of a 94°C denaturation step (1.0 min), 32°C annealing step monomorphism of primers (OPB-1 and OPB-3) in
(1.0 min) and 72°C elongation step (1.5 min) in a gradient M.pancalus (n=33) of rivers Gomti and Ghaghra of
thermal cycler (Eppendroff). At the end of the run, a final Gangetic basin are given in Table 1.
extension period was appended (72°C, 10 min) and stored The number of scorable bands recorded in the
at 4°C until the PCR products were analyzed. present  study  were  subjected  to  the analysis of one

Agarose Gel Electrophoresis: The amplified DNA test in order to compare the monomorphic loci to the
fragments were separated on 2% agrose gel (Himedia) and polymorphic  loci  for  each  primers generated bands.
stained with cromossive blue. The amplified pattern was Total  197  and169  scorable  bands  generated  by  OPB-3
visualized on the UV trans-illuminator and photographed and  OPB-1  respectively  in  two   groups  were  consisted
by gel documentation system. of  both  monomorphic  as  well  as  polymorphic  loci  and

monomorphic and polymorphic bands were subjected to

polymorphism in the populations of freshwater spiny eel,

way   ANOVAs   followed   by   post   doc   Bonferroni`s

(A) (B)

Fig. 1: Random amplified polymorphic DNA fragments pattern generated using OPB-1 primer (A) M3-M9 and (B) 10-16
are samples of M. pancalus from river Gomti.
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(A) (B)

Fig. 2: Random amplified polymorphic DNA fragment pattern generated using OPB-3 primer (A) M3-M9 and (B) 10-16
are samples of M. pancalus from river Gomti.

(A) (B)

Fig. 3: Random amplified polymorphic DNA fragment pattern generated using OPB-1primer. (A:1-10 and B: 11- 20 are
samples of M.pancalus from river Ghaghara).

(A) (B)

Fig. 4: Random amplified polymorphic DNA fragment pattern generated using OPB-3 primer (A:1-10 and B : 11- 20 are
samples of M. pancalus collected from river Ghaghara).
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Table1: Patterns of polymorphism and monomorphism in M.pancalus (n=33) of rivers Gomti and Ghaghra of Gangetic basin.

Gomti Ghaghra

------------------------------------------- -------------------------------------------

S.No. Polymorphism Primer OPB-1 Primer OPB-3 Primer OPB-1 Primer OPB-3 Total Number of Bands

1. Total no. of bands 67 95 102 102 366

2. Total no. of polymorphic bands 09 32 21 09 71

3. Total no. of monomorphic bands 58 63 81 93 295

4. Polymorphism% 13.43 33.68 20.59 8.82% 19.40

5. Monomorphism% 86.57 66.32 79.41 91.18% 80.60

the total number of loci produced by primers in the in  Senegalese  sole,  Solea  senegalensis  (Kaup)  from
population of Gomti  was  found  to  be  significantly the Spain. In the present study, the populations of
different from Ghagra (df  65, MS=2.545 at  P#0.001  for freshwater  striped  spiny  eel,  M.pancalus  were3

OPB-3 and df  64, MS=1.825 at P#0.001 for OPB-1). The collected from the two different rivers, which are3

polymorphic  loci   was   also   significantly  different  from originated from the different sources. In fact natural
monomorphic in both the populations of M. pancalus at inbreeding  between  the  Gomti  and  Ghaghara
P#0.05. There was no significant difference in the populations was impossible and there have been no
monomorphic loci between the two populations. But, the records   of   transplantation   of   M.pancalus   between
polymorphic loci of population of Gomti were found to be the two rivers. The percentage of polymorphic loci and
significantly different from that of Ghaghara at P#0.05. heterozygosity for the population are considered as
There was no significant difference noted between the indicators  of  the  actual  level  of  genetic  variability  of
monomorphic loci of two populations of Gomti and the species. Genetic variability data can be used as a tool
Ghaghra. by an aqua- culturist for stock selection for selective

DISCUSSIONS

The molecular method such as RAPD was used to
determine DNA polymorphism in the two populations of The authors are thankful to the Head, Department of
barred spiny eel. The DNA polymorphism in the Zoology, Lucknow University, Lucknow for providing
populations can be due to environmental factors such as facility and administrative support and Department of
temperature, alkalinity and pollution [11]. The role of Science and Technology (DST) for funding the project
temperature in maintaining alleles at different frequencies (SR/SO/AS-21-2008).
has been proved in natural populations [12] and
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