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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, in Ganges river
basin of Uttar Pradesh, India. The two random primers -1, (5'-GTTTCGCTCC-3') and primers -3, (5'-
CATCCCCCTG-3') were used in order to determining their genetic diversity. These primers produced
polymorphic as well as monomorphic loci. The polymorphic locus indicates the genetic variation among the
populations. The Random primer -1(5'-GTTTCGCTCC-3') shows the 13.43% polymorphism in the population
of River Gomti, while the same primer shows more polymorphic loci (20.59%) in the population of River Ghaghra.
The random primer, Ran-3(5'-CATCCCCCTG-3') shows the more polymorphic loci (33.68%) in the population
of River Gomti, while in the population of Ghaghra less polymorphic loci (8.82%) were present. The number of
more polymorphic loci in population of river Gomti indicates its more genetic variability as compared to the
population of River Ghaghara. These differences in the genetic structure among the populations of barred spiny
eel should be taken into consideration for the conservation of M.pancalus.
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INTRODUCTION least concern according to IUCN status [10]. In spite of its

Genetic diversity (synomouse genetic variability, information available on the extent of molecular genetic
intraspecific diversity and biological diversity on gene structure in this species, hence the present study was
level) represents the existence of variants or alleles of an attempted to investigate the genetic variability of M.
individual genes resulting from the alteration of DNA pancalus populations using RAPD markers.
sequences. The genetic diversity of particular species is
distributed both within population (expressed as different MATERIALS AND METHODS
allele combination between individuals) and between the
population (difference in occurrence and frequency Sampling: Geographically, populations of M. pancalus
between populations).Now a day’s molecular markers are were caught from the River Gomti at the Lucknow region
used in order to discriminate genetic diversity. The (27N°81°E) as well as the river Ghaghra at Faizabad
randomly amplified polymorphic DNA (RAPD) analysis is (.26N°82°E).Both are rivers of Ganges basin. A thirty three
a technique based on the polymerase chain reaction (PCR) fish sample was collected for the RAPD analysis.
amplification of discrete regions of genome with short
oligonucleotide primers of arbitrary sequence [1,2]. This Genomic DNA Isolation: For the isolation of total
techniques has been used extensively to detect genetic genomic DNA, phenol chloroform method was used.
diversity in animals [3]. RAPD analysis has also been Muscular tissue (200-500 mg) were placed in a 2 ml micro-
used to evaluate genetic diversity for species and centrifuge  tube  with  500  µl  lysis  buffer   and  the tissue
subspecies identification in guppy [4], tilapia [5,6] and was   homogenized   properly   by   using  Eppendorf
catfish [7,8] On common carp by Bartfai et al. [9]. The micro-pestle. In the homozenized tissue again with 500 µl
barred spiny eel Macrognathus pancalus (Hamilton lysis buffer (0.32M sucrose, 1M tris HCl, 1M MgCl ) and
1822),is an important freshwater food fish found to be 20% SDS, mix properly in a vertex and then incubate it
distributed throughout South east Asia. It is listed as overnight  at  room temperature for complete lysis of cells.

economic and scientific importance, to date, there is no
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After incubation, chilled 200 µl NaCl (5M), 300 µl Statistical Analyses: The RAPD fragments were scored
proteinase kinase buffer and chilled 150 µl miliquewater
were added, mix properly. After mixing 500 µl phenols,
480µl chloroform, 20 µl isoamyl alcohol in 25:24:1
proportionally, mix uniformally and centrifuged at 12000
rpm at room temperature (Tarson) for 12 minute. The
supernatant was then transferred to a new microcentrifuge
tube and added 400µl phenol, 100µl chloroform and
centrifuged at 12000 rpm at room temperature for 5 min.
After centrifugation the upper aqueous phase was
transferred into a another centrifuge tube and then added
the same amount of chloroform and centrifuged at 10,000
rpm at room temperature for 5 minute after mixing. Then
the upper aqueous phase was transferred into an another
1.5 ml microcentrifuge and added the 100µl sodium acetate
(NaCH COO , pH=5.2),1000µl chilled absolute alcohol for3

-

precipitation the DNA, DNA appears as threads, then
centrifuged at 10,000 rpm for 15 min. at room temperature.
The DNA pellet was washed by 300µl 70% ethanol for 3
times, again centrifuged at 12000 rpm for 2 min in each
time. Then the DNA pellet was dried and dissolved in a
TE buffer (10 mM Tris HCl (pH=7.5), 1mM EDTA) for
overnight. The dissolved DNA was checked in 1% agrose
gel for its quality.

PCR Primers: In the present study only two primers,
Ran-1(5'-GTTTCGCTCC-3'), Ran-3(5'-CATCCCCCTG-3')
(Operon B series USA) were used in order to find out the
either polymorphism or mono-morphism respectively.

PCR Amplification: The reaction mixture (25µl) for
Polymerase Chain Reaction (PCR) was composed of 2.5µl
of taq polymerase buffer, 1.5µl of …dNTP, 1.5µl of RAPD
primer, 1.0µl taq polymerase (1U), 16.5µl mili-quewater,
2.0µl template DNA.A negative control, without template
DNA was also included in each round of reactions. After
preheating for 5 minute at 94°C, PCR was run for 40
cycles. It consisted of a 94°C denaturation step (1.0 min),
32°C annealing step (1.0 min) and 72°C elongation step
(1.5 min) in a gradient thermal cycler (Eppendroff). At the
end of the run, a final extension period was appended
(72°C, 10 min) and stored at 4°C until the PCR products
were analyzed.

Agarose Gel Electrophoresis: The amplified DNA
fragments were separated on 2% agrose gel (Himedia) and
stained with cromossive blue. The amplified pattern was
visualized on the UV trans-illuminator and photographed
by gel documentation system.

for the presence and absence of fragments on the gel
photographs and RAPD fragments were compared among
the M.pancalus populations. The similarity index (SI)
values between the RAPD profiles of any two individuals
on the same gel were calculated using the following
formula:

Similarity Index (SI) = 2 N / (N +N )AB  A B

Where,  N   is  the  total  number  of  RAPD  bandsAB           

shared  by  individuals  A  and  B  and  N    are  theA

number  of  bands  scored  for  each  individual,
respectively [11].The total no of scorable monomorphic
and polymorphic band were subjected to one way
ANOVA analysis.

RESULTS

The random amplification polymorphic decamers
(RAPD) primers of Ran -1 and Ran-3 shows the intra-
population polymorphism as well as the monomorphism
in the population of freshwater spiny eel M. pancalus.
The Random primer -1(5-GTTTCGCTCC-3') shows the'

13.43% polymorphism and the monomorphism (86.57%) in
the populations of barred spiny eel, M.pancalus from the
River Gomti (Fig. 1a and b).

The random primer, Ran-3(5'-CATCCCCCTG-3')
shows the polymorphism (33.68%) and the
monomorphism (66.32%) respectively in the populations
of barred spiny eel in the tributary (river Gomti) of Ganges
river basin (Fig. 2a and b).

The   river   Ghaghara   is  a   tributary   of   Ganges
river basin. The random primer 1(5-GTTTCGCTCC-3')'

shows  the  20.59%  polymorphic  loci  as  compared  to
79.41 % monomorphic loci while in the population of
barred  spiny  eel  M.  pancalus  from  the  river  Ghaghara
(Fig. 3a and b).

The  random  primer-3(5'-CATCCCCCTG-3')  shows
the 8.82% polymorphic as compared to 91.18%
monomorphic   loci    in    the   population   of   barred
spiny  eel  M.pancalus  in  river  Ghaghra  respectively
(Fig. 4a and b).

The monomorphic loci represent the homozygosity as
compared to the heterozygosity which was exhibited by
the polymorphic loci. Table 1 and 2, represents the total
number band as well as polymorphic and monomorphic
loci of both the rivers respectively.
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(a) (b)

Fig. 1: Random amplified polymorphic DNA fragment pattern generated using Ran-1.(a)M3-M9 and (b)10-16 are samples
of River Gomti.

(a) (b)

Fig. 2: Random amplified polymorphic DNA fragment pattern generated using Ran-3.(a)M3-M9 and (b) 10-16, are
samples of M.pancalus from the River Gomti.

(a) (b)

Fig. 3: Random amplified polymorphic DNA fragment pattern generated using Ran-1,(a)(1-10 ) and (b) (11- 20) are
samples of barred spiny eel M.pancalus from the River Ghaghara.

The number of scorable band were subjected to the generated were consists of monomorphic as well as
One way ANOVAs Analysis followed by Post doc polymorphic loci. The loci of the population shows a
Bonferroni's test in order to compare the monomorphic significant difference (df  65, MS=2.545 at PG0.001).
loci to the polymorphic loci for each primer generated The polymorphic loci of Riverine population of Gomti as
bands. A total 197 scorable bands of OPB-3 primer well as  Ghaghara shows  the  significant  difference  with
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(a) (b)

Fig. 4: Random amplified polymorphic DNA fragment pattern generated using Ran-3(a).1-10 and (b) (11- 20) are samples
of barred spiny eel M.pancalus from the River Ghaghara.

Table 1: Pattern of polymorphism and monomorphism in M.pancalus

(n=13) of river Gomti

Sr. no. Polymorphism Primer Ran 1 Primer Ran 3

1. Total no. of bands 67 95

2. Total no. of polymorphic bands 09 32

3. Total no. of monomorphic bands 58 63

4. Polymorphism% 13.43 33.68

5. Monomorphism% 86.57 66.32

Table 2: Pattern of polymorphism and monomorphism in M.pancalus

(n=20) of river Ghaghra

Sr. no. Polymorphism Primer Ran 1 Primer Ran 3

1. Total no. of bands 102 102

2. Total no. of polymorphic bands 21 09

3. Total no. of monomorphic bands 81 93

4. Polymorphism% 20.59% 8.82%

5. Monomorphism% 79.41% 91.18%

the monomorphic loci at PG0.05.The polymorphic loci of
both populations also shows the significant difference at
PG0.05.There is no significant difference in the
monomorphic loci of both the populations. A total 169
scorable bands of OPB-1 were consists of monomorphic
as well as polymorphic loci also as well as OPB-3. The loci
of the population shows a significant difference (df  64,3

MS=1.825 at PG0.001). The post hoc Bonferroni's
multiple comparison test compare the monomorphic loci
with polymorphic loci of both the populations. The
monomorphic loci of Gomti and Ghaghara populations
show a significant difference at PG0.05 with its
polymorphic loci of respective population. However there
is no significant difference in the polymorphic loci of both
the populations respectively.

DISCUSSIONS

The molecular method random amplification of
polymorphic DNA was used to determine genetic
variation in barred spiny eel populations. The variation in
the populations can be due to environmental factors such
as temperature, alkalinity and pollution [12].The role of
temperature in maintaining alleles at different frequencies
has been proved in natural populations [13] and
experimentally [14]. In the population of River Ghaghara
less polymorphism was reported as compared to the
riverine population of River Gomti. Several hypotheses
have been mentioned to explain homozygote excess in
fish species, including inbreeding, population admixture
(Wahlund effect), or the presence of a non-expressed
allele [15, 16]. The population structure of freshwater
organisms is primarily dependent on the distribution of
the river systems, as has been reported by several authors
[17]. Several authors has taken rapid as tool for the
genetic variability in the same way. Apostolodis et al. [18]
reported the genetic diversity in the Balkan trout
population (Salmo trutta).RAPD tool was also used in
molecular typing of bacterial strains which affect the fish
population.In the same way Castro et al. [19] described
variability of the Edwardsiella tarda in Senegalese sole
Solea senegalensis (kaup) from the Spain.In the present
study the populations of freshwater striped spiny eel,
M.pancalus were collected from the two different
rivers,which are originated from the different sources. The
river Gomti was originated from the bhabhar terai region
at phullar Lake of Pilibhit while the River Ghaghra was
Himalayan in origin. In fact natural inbreeding between
the Gomti and Ghaghara populations was impossible and
there   have    been   no   records   of   transplantation   of
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M.pancalus between the two rivers. The percentage of 9. Bartfai, R., S. Egedi, G.H. Yue, B. Kovacs, B. Urbanyi,
polymorphic loci and heterozygosity for the population G. Tamas, L. Horvath and L. Orban, 2003. Genetic
are considered as indicators of the actual level of genetic analysis of two common carp brood stocks by RAPD
variability of the species. Genetic variability data now a and microsatellite markers.Aquaculture, 219: 157-167.
day’s used as a tool by an aqua- culturist for stock 10. IUCN, 2010. Red list of threatened species. version,
selection for selective breeding programs. pp: 2.
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