Copyright@ EM International
ISSN 0971-765X

Eco. Env. & Cons. 31 (April Suppl. Issue) : 2025; pp. (5154-5158)

DOL.: http://doi.org/10.53550/EEC.2025.v31i03s.027

DNA fingerprints of helminth parasites from
freshwater fishes of Marathwada Region, (M.S) India

Pardeshi P.R." and Wahule V.K.?

Department of Zoology, S.B.E.S. College of Science, Chh. Sambhaji Nagar, M.S., India.
2Department of Zoology, Karm. Ramraoji Aher ASC College, Deola, Nashik, M.S., India

(Received 26 November, 2024; Accepted 9 January, 2025)

ABSTRACT

DNA fingerprinting is one of the most significant discoveries of the late twentieth century and has
transformed forensic investigations. The DNA fingerprints of helminth parasites viz., Senga rupchandensis
n.sp., Orientocreadium striatusae n.sp., from freshwater fish, Channa striatus (Bloch, 1793) and
Circumoncobothrium jadhavae n.sp., Genarchopsis paithanensis n.sp., Allocreadium khamin.sp. from Mastacembelus
armatus (Lecepede, 1800) from different region of Marathwada of Maharashtra state was extracted using
PCR based ISSR four primers, 811-GAG AGA GAG AGA GAG AC: 812-GAG AGA GAG AGA GAG AA;
814-CTC TCT CTC TCT CTC TA and 816-CAC ACA CAC ACA CAC AT. The bands were shown between
170 bps. to 2230 bp four arbitrary primers used for detecting DNA fingerprints. The dendrogram and
bands were observed in each parasite from 05 to 15.
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Introduction

DNA is the hereditary material present in all the
cells of the body, its information is stored as a code
constituted by four nitrogenous bases: Adenine (A),
Thymine (T), Cytosine (C) and Guanine (G). The se-
quence order of these bases determines the informa-
tion available for building and maintaining an or-
ganism (U.S National Library of Medicine. 2017).
DNA fingerprinting is a helping hand to prove the
innocence or guilt in criminal cases. DNA finger-
printing has also proved a powerful tool in resolv-
ing genetic identity or relationship and is applied in
many diverse areas of biological sciences such as,
forensic science, paternity testing, animal breeding
and population genetics (Gill et al., 1985; Jeffrey et
al., 1985). DNA fingerprinting is useful for identify-
ing genetic relationship in domestic animals and
wild birds (Buitkamp et al., 1991). It is use in genetic

analyses, human percentage, rape and homicide
case in animal poaching and medical analysis.

Materials and Methods

DNA extraction

The parasites collected viz, Senga rupchandensisn.
n.sp. Orientocreadium striatusaen. n.sp. from Channa
striatus and Circumoncobothrium jadhavaen. n.sp.,
Genarchopsis paithanensisn. sp., Allocreadium khamin.
n.sp. from Mastacembelus armatus from different re-
gions of Marathwada of Maharashtra state were
preserved in 4% formalin. DNA was extracted by
using standard protocol (Waldschmidt et al., 1997).
Each parasite was grind individually in a mortar
and pestle containing liquid N, with extraction
buffer (50 mM Tris Hcl pH containing 1% CTAB,
0.75 M Nacl, 10 mM EDTA and 100 mg / mi Pro-
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teinase K). Samples were incubated at 65 °C for 30
minutes.

Samples were deproteinized twice with 1 Vol. of
cold isopropanol and incubation at -20 °C. After cen-
trifugation, the pellets were washed twice with 70%
ethanol. Vacuum dried for 15 minutes, pellet was
resuspended in 200 ml TE (10 mM Tris-HCl, pH 8.0,
1 mM EDTA) and incubated with RNAse (100 mg/
ml) at 37 °C. Dry DNA pellet was dissolved in TE
buffer and stored at 4 °C.

PCR amplification

PCR amplification process of DNA was performed
using four primers are as follows; primer 811- GAG
AGA GAG AGA GAG AC; 812 -GAG AGA GAG
AGA GAG AA; 814 - CTC TCT CTC TCT CTC TA
and 816 - CAC ACA CAC ACA CAC AT. All
arbitary primers were amplified DNA fingerprints
of helminth parasites in adult stage. In this study,
the most widely adopted PCR based ISSR marker
technology for characterizing the natural variation
amongst the parasite isolates was used. PCR reac-
tions were carried out in 38 thermal cycles: Hot start
denaturation at 94 °C; annealing and final extension
72 °C.

PCR products were separated by electrophoresis
using 1% Agarose gel in 1X TBE buffer at 60 V. and
stained Ethidium bromide. The gel pictures were
taken and documented to computer by using Alpha
Imager Software with respect to standard molecular
weight DNA ladder, dendrogram analysis.

Data analysis

For each sample, each band was amplified using
ISSR primers, were treated as a unit rearrangement
in genome. The primers which were given scorable
and consistently reproducible amplicon were con-
sidered. The gel pictures were taken and docu-
mented to computer by using Alpha Imager Soft-
ware with respect to standard molecular weight
DNA ladder, dendrogram analysis.

Results and Discussion

The genomic DNA extraction from helminth para-
sites such as, Senga rupchan densis n.sp.,
Orientocreadium striatusae n.sp. from the host, channa
striatus (Bloch, 1793) and Circumoncobothrium
jadhavae n.sp., Genarchopsis paithanensis n.sp.,
Allocreadium khami n.sp. from Mastacembelus armatus
(Lecepede, 1800). Four of the arbitary primers were
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the amplified DNA fingerprints of helminth para-
sites. Amplification of genomic DNA of five parasite
sample using ISSR marker analysis yielded total
amplified 50 fragments. ISSR analysis yielded frag-
ments that could be scored, out of which 26 were
polymorphic while the remaining were 24 mono-
morphic in nature.

In ISSR analysis number of amplified fragments
ranged from 05 to 15 which varied in size from 170
bp. to 2230 bps. The primers no. such as, 811 - GAG
AGA GAG AGA GAG AC; 812 -GAG AGA GAG
AGA GAG AA and 816 - CAC ACA CAC ACA
CAC AT (Fig. 1 & Table 1, Fig. 2 & Table 2, Fig. 4 &

1 2 3 4 5 M

-

GAG AGA GAG AGA GAG AC

Fig. 1. Primer No. 811: Primer Sequence

Table 1. Lane M (Marker) - 2Kb DNA Marker

Sample name 1 2 3 4 5
Lane 1 2 3 4 5

670 670 670 670 -

645 645 645 645 645

605 605 605 605 605
Fragment size - - - - -
Inbp 530 530 530 530 530

500 500 500 500 500
- - - - 465
- - - - 418

382 382 382 382 382
355 355 355 355 355
322 322 322 322 -

300 300 300 300 300
260 260 260 260 260
235 235 235 235 235
220 220 220 220 -

170 170 170 170 170
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Table 4) showed, the lowest number of bands while
the primers no. 814 - CTC TCT CTC TCT CTC TA
(Fig. 3 & Table 3) produced the highest number of
bands. Out of 50 amplified 26 bands produced 52%
were polymorphic in nature with an average of
10.04% polymorphic fragment per primer. The
primer based poly (AC at 3’) produced maximum
number of bands (15) while primers having (AA at
3’) produced minimum number of bands (5 bands).
Sample lane: 1-Orientocreadium striatusae n.sp.; 2-
Circumoncobothrium jadhavae n.sp.; 3-Sengarup
chandensis n.sp.; 4-Allocreadium khami n.sp.; 5-
Genarchosis paithanensis n.sp.

Clustering

Dendrogram analysis was carried out by analysis

Fig. 2. Primer 812: Primer Sequence:
GAG AGA GAG AGA GAG AA

Table 2. Lane M (Marker) - 2Kb DNA Marker
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Table 3. Lane M (Marker) - 2Kb DNA Marker

Sample name 1 2 3 4 5

Lane 1 2 3 4 5

1500 1500 1500 1500 1500
Fragment size 1380 1380 1380 1380 1380
Inbp 810 - 810 810 810
715 715 715 715 715
540 540 540 540 540

Fig. 3. Primer No. 814: Primer Sequence
CTC TCT CTC TCT CTC TA

Sample name 1 2 3 4 5
Lane 1 2 3 4 5
2230 2230 2230 2230 2230
2110 2110 2110 2110 2110
- - - 1900 -
1860
1840 1840 1840 - 1840
- - - 1765 -

Fragment size 1560 - - - _

Inbp 1480 - - - -
- 970 - - -
- 630 - - -
610 610 610 610 -
- - - - 580
460 460 460 460 460
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Fig. 4. Primer No. 816: Primer Sequence:
CAC ACA CACACACACAT

bioinformatics phylogeny tool Free Tree view of
DNA fingerprints analysis.

Five parasites were clustered into four cluster

Cluster- I comprises parasite, Sengarupchandensis
n.sp. and Genarchopsis paithanensis n.sp.; Cluster-II
single parasite, Circumoncobothrium jadhavae n.sp.,
Cluster-III single parasite, Orientocreadium stritusae
n.sp. and Cluster-1V single parasite, Allocreadium
khami n.sp. (Fig. 5).

Phylogeny Analysis

Distance matrix was calculated by using Neighbour-
joining tree construction method of Nei and Li,
(1979); which ranged from 0.03797 to 0.30556. Most
banding of all species are different from each other
and genetically variable (Table 5).
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Table 4. Lane M (Marker) - 2Kb DNA Marker Table 5. Distance Similarity Matrix
Sample name 1 2 3 4 5 Sam 1 Sam 2 Sam 3 Sam4 Samb5
Lane 1 2 3 4 5 Sam 1 0.17949 0.14286 0.20513 0.30556
685 - - - - Sam2  0.17949 0.03797  0.10000 0.18919
670 22(5) 22(5) 22(5) Zig Sam3  0.14286 0.03797 0.06329 0.15068
_ 605 605 605 605 Sam 4 0.20513 0.10000 0.06329 0.21622
580 - _ - _ Sam 5 0.30556 0.18919 0.15068 0.21622
- 530 530 530 530 )
- 500 500 500 500 trematodes ie., Stellantchasmus falcatus,
Fragment size - - - - - Haplorchistaichui and metacercarial stages. The other
Inbp 418 group of trematode, Haplorchoides sp. was included

- 382 382 382 382
355 355 355 355 355
322 322 322 322 322

- 300 300 300 300
260 260 260 260 260
235 235 235 235 235
220 220 220 220 220
170 170 170 170 170

The result of the present study are matching in
accordance with the studied carried out by the pre-
vious report used the primer OPA-09 to identify the
hetrophyid trematodes and Ophisthorchisviverrini
(Sripalwit et al., 2003) and Metraginimus spp. (Yu et
al., 1997 a,b). The lowest DNA concentration and
produced distinct bands for DNA between -1x10-
1lng.

The banding pattern of some trematode used
PCR based HAT- RAPD method revealed that, four
primers such as OPA-02, OPA-04, OPA-08, OPA-09
tested of which only OPA-04, OPA-08, OPA-(09 pro-
duced DNA banding in every trematode. Primer
OPA-09 was selected for further investigation, since
banding pattern was most distinct and various con-
centration of DNA amplified with primer OPA-09
observed by (Chalbol Wongswad et al., 2006).

Sam4

Sam1

Sam2

Sam3

Sam5.
Fig. 5. The dendrogram showing the relationship of hel-
minth parasites using four ISSR primers.

Pheravut Wongsawad and Chalobol Wongsawad
(2007) studied, the DNA fingerprinting of some

and used HAT-RAPD method with eight arbitory
primers such as, OPA-02, OPA-08, OPA-9, OPN-02,
OPN-03, OPN-09, OPX-13, OPH-19 and observed
the DNA banding pattern of both adult and meta-
cercarial stage of the trematodes. A total of 180
bands were examined as molecular weight by
Kodak ID Image between 160-2,865 bps and three
bands were observed in all trematodes of the both
stages by OPA-02, OPA-08, and OPX-13 with mo-
lecular weights of 580, 560 and 650 bps. The primer,
OPN-02 primer had the highest band number (36)
and produced the high specific band number (32) in
all trematodes. The specific bands of trematodes
such as S. falcatus, H taichui and Haplorchoides
sp.were 49, 56 and 42 bands and in all trematodes 3
bands were found. Eight arbitary primers used to
identify the trematode species in both adult and
metacercarial stages. According (Behura, 2006), the
ISSR technique represents one of the most promising
tools in population genetics and deserves increased
attention (Esselman et al., 1999). However, the rel-
evance of this approach for phylogenetic studies
and particularly when comparising genera, tribes or
families (Simmons et al., 2007). According (Okamoto
et al., 1995) applied DNA fingerprinting with C
(Ac)5 to analysis of genetic variation within Taenia
taeniformis and reported that, C (Ac)5 was a highly
resoluble and informative probe for cestodes.
Bouzid et al., 2008 were observed, the DNA
banding pattern of 159 Ligula intestinalis sample
from the different fish species of various countries,
PCR based ISSR analyses were performed using
nine primers, only four primers yielded polymor-
phism. A total of 110 bands were recorded for 159
Ligula sample and the size of the bands ranged from
250 to 1500 bp. The four primers provided different
patterns and number of bands but gave almost the
same percentage of polymorphism and the number
of bands scored were 24, 26, 29, 31 fragments for
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WB(GACA),, (GACA),WB, (ACA),BDB and
BDB(ACA), respectively. The total polymorphism
(P) scored between population of different geo-
graphical regions was 100%, whereas less polymor-
phism was detected among indiviuals within each
groups.

Indiviuals from China showed, the highest poly-
morphism (55.45%), Germany showed, the lowest
rate (4.55%) the total gene diversity (Ht) was
0.293+0.019, gene diversity within populations (Hs)
was 0.065+0.003 and the global coefficient of gene
differenciation (Gst) was 0.776. European group, the
global coefficient of gene differenciation (“st) was
0.230. Nei's genetic identity (I) ranged from 0.525 to
0.999, the distances in the European-Tunisian group
varied from 0.0002 between French and Czech
population to 0.0294 between German and Russian
ones. The genetic distances between European, Chi-
nese, Algerian, Australian and Canadian population
were high; from all countries, the population of Chi-
nese had greatest genetic distances. Five main Clus-
ter were defined for 10 population. The MP tree
showed; a divergence of groups, with a clear
differenciation between analysed population from
China, Australia, Canada and Algeria.

Conclusion

It is concluded that,in present molecular analysis all
parasites are genetically different from each other.
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