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Abstract
This study was aimed to provide an initial step toward molecular characterization and phylogenetic analysis of
Epomophorus gambianus, a fruit bat in the family Pterpodidae, in Mubi, Nigeria. Genomic DNA was extracted from
the bat’s membrane tissue in the two colonies, using standard protocols. The amplified products were resolved on
1.5% Agarose Gel Electrophoresis and visualized under ultraviolet illumination. The PCR amplification of
cytochrome c oxidase subunit I (COI) Gene, as the target gene, was successfully achieved by using bat-specific COI
primer sequence according to Irwin et al. (1991). This was confirmed by the presence of distinct bands at
approximately 650 base pairs, consistent with the expected size for mammalian COI fragments. The clear and well-
resolved banding patterns from this study indicate high-quality DNA extraction and efficient PCR amplification.
This study also has shown high quality DNA, with the expected PCR fragment at ~650 bp, as the correct COI
barcode fragment for sequencing and phylogenetic analysis of E. gambianus bats and validates the suitability of
the COI gene as a reliable molecular marker for the identification and genetic studies of E. gambianus. Additionally,
the data generated contributes to the growing database of mitochondrial sequences useful for biodiversity
conservation, species identification, and future evolutionary studies of fruit bat populations in the region.

Keywords: PCR, Cytochrome c Oxidase I, Agarose Gel Electrophoresis, Molecular Identification, Epomophorus
gambianus.

Introduction
Bats belong to the taxonomic order: Chiroptera, a
group of mammals capable of actual and sustained
flight (Sorn, 2022), and with unique anatomy and
physiology, which predispose them to fulfill a variety
of ecological functions. Bats are the second most
diverse among mammalian class. This implies great
physiological and ecological diversity and has
evolved incredibly rich diversity of roosting and
feeding habits (Goodman et al., 2008). They form
one of the largest

aggregations and the most abundant groups of
mammals when measured in numbers of individuals
(Goodman et al., 2008; Amponsah-Mensah et al.
2024). Numerous studies have defined the impact of
bats as reservoirs of zoonotic viruses (Hayman,
2016), particularly the bat-borne zoonotic, the bat
rabies. However, bats perform vital ecological role
by pollinating flowers and serve an important role in
seed dispersal and perform many ecological services,
including invasive pest surveillance (Liu, et al. 2023).
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Bats occur universally except in Antarctica (Mansour,
et al. 2016; Prasad et al., 2025). In Nigeria, bats are
found in all the vegetation zones and are
represented by nine families (Happold, 1987).
Epomophorus gambianus and Tadarida nigeriae are
savanna woodland bat species in Nigeria that are
relatively resistant to human impacts (Willis, et al.,
2002). Epomophorus gambianus is a common fruit
bat that belongs to the family Pteropodidae that is
widely distributed in all the savannah zones of
Nigeria (Happold, 2013; Gadzama and Bala, 2014).
Epomophorus gambianus roost singly, in small
groups of 12 to 20, and in large groups of greater
than fifty individuals (Marshall and Mcwilliam, 1982)
and is of least concern according to IUCN Red List.
This bat can be considered as part of urban wildlife
in most parts of Northeast Nigeria. The increasing
ease and efficiency of molecular technique have
facilitated the studies on its prevalence,
phylogenetic origins (Megali, et al, 2011) and the
discovery of new species (Witsenburg, et al., 2012).
There are a growing number of cases in which DNA-
based identification systems have been applied to
higher organisms (Brown et al. 1999; Bucklin et al.
1999; Trewick 2000; Vincent et al.
2000).Mitochondrial DNA (mtDNA) markers are
routinely used for phylogenetic studies of bat family,
Vespertilionidae (Simmons 2005; Park et al. 2019;
Kruskop et al. 2020). The most frequently used
mtDNA markers were NADH dehydrogenase subunit
1 (ND1), cytochrome b (Cytb), 12S rRNA, and 16S
rRNA (Demos, et al., 2019; Jargalsaikhan, et al.,
2022). The mtDNA marker cytochrome c oxidase
subunit 1 (COI).was used to reconstruct phylogenetic
trees to clarify evolutionary relationships and
evaluate genetic diversity parameters of Mongolia
vesper bats (Jargalsaikhan, et al., 2022). Therefore,
this study investigates the application of
mitochondrial DNA amplification for identification of
E. gambianus, using band pattern analysis.

MATERIALS AND METHODS
Study Sites
The survey of bat roost sites was carried out. Two
roost sites in Mubi North in Adamawa State were

mapped for this study, The coordinate of each bat
roost was taken using a GPS (eTrex™).

Capture of Bats
Bats were captured using mist-nets. Mist-nets (12 ×
2.4 m) were hoisted in the tree canopy at the two
identified bat roost sites just before twilight (dusk),
according to the method described by Hudt (2012).
A total of 15 individual megachiropteran bats were
trapped during the dry seasons. For conservation
reasons, the trap and release method was used to
reduce negative effects on the structure and
functionality of the bat’s roosts.

Bat Identification
Morphological identification of bats was carried
according to taxonomic features by Happold (1987)
of the wings, the tail and tail membrane, the face,
tragus, nose leaf and the palatal ridges.

Collection of Bat Tissue Samples
Samples of the wing membrane of each trapped bat
were collected using a puncher and preserved in
labeled sterilized collection bottle containing 80%
absolute ethanol. Preserved samples were
refrigerated until DNA extraction.

DNA Extraction and Electrophoresis
The extraction of genomic DNA was carried out using
commercial genomic DNA extraction kits (Inqaba
Biotec West Africa Ltd.), following the standard
protocols. The quantity of the DNA obtained was
checked using spectrophotometry and the quality of
PCR products using agarose gel electrophoresis. The
PCR amplification of cytochrome c oxidase subunit I
(COI) Gene, as the target gene, was achieved by
using bat-specific COI primer sequence (Irwin et al.,
1991):
Forward primer:

CGAAGCTTGATATGAAAAACCATCGTTG

Reverse primer:
AACTGCAGTCATCTCCGGTTTACAAGAC

The PCR set up constituted the following reaction
components: Nucleated-free water dH2O (6 µl);
Forward Primer (1 µM); Reverse Primer (1µM);
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2xEasyTaqR PCR SuperMix. For the PCR reaction set-
up, the templates, specific primers and water were
added to the premix. PCR Conditions (Thermal cycler
PTC 100, MJ Research): Pre- Denaturation: 5 minutes
at 94 ºC, Denaturation: 30 seconds at 94 ºC,
Annealing: 30 seconds at 56 ºC, Extension: 1 minute:
30 seconds at 72 ºC, 35 cycles; Final extension: 5
minutes at 72 ºC. The PCR products were separated
on a prepared 1.5% agarose gel, on a casting tray
sealed at the ends of the gel chamber with tape and
stained with 5 µl Ethidium bromide. This was placed
in electrophoresis chamber and covered with Tris-
acetate-EDTA (TAE) buffer and visualized under UV
illumination. The molecular analysis was carried out
at DNA LABS Limited® (RC1027690).

RESULTS AND DISCUSSION

The result of the molecular marker shows that there
were clear reference bands around 1500 bp, 1000 bp,

500 bp, and 100 bp. The band size and migration
distance in the DNA ladder (M) indicated the top and
strongest band is at 1500 bp (Figure 1). The
estimated upper and lower band sizes for bat colony
1(10º 26' 49' N: 13º 27' 18' E) (Lane 1T) lie
approximately at 680 bp and 470 bp respectively,
while that of the bat colony 2 (10º 27' 49' N: 13º 26'
18' E) (Lane 10T) showed respective values of ~670
bp and ~460 bp for E. gambianus. This result shows
that the ~680 bp and ~670 bp are the likely targeted
DNA fragments in the sampled E. gambianus bats
from the first and second colonies, respectively. Gu
et al. (2008) used partial sequences of mitochondrial
12S and 16S rRNA (gene sequences at 2400bp) to
investigate intra- and interfamily relationships of
three families of bats, with species from the same 3
families retrieved from GenBank along with those of
Pteropodidae and Molossidae species.

A B

Figure 1: A: 100 bp DNA ladder (5 µl) showing fragment sizes. B: Agarose Gel Electrophoresis Showing PCR
Amplification of Mitochondrial COI Gene from Bat Tissue Samples. (1T and 10T = Amplified COI products ~ 1300 pb:
-VE = control: M: DNA ladder: BP = Base pair scale).

The lower fragments of ~470 bp and ~460 bp can be
considered as non-specific products of the first and
second (Lane 1T and 10T) bat colonies for the
mitochondrial barcode gene cytochrome c oxidase
submit I (COI). Genomic approaches to taxon

diagnosis exploit diversity among DNA sequences to
identify organisms (Kurtzman, 1994; Wilson, 1995).
Jargalsaikhan, et al. (2022) reported using a 598 bp
long mitochondrial DNA cytochrome c oxidase
subunit 1 gene to investigate the genetic
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characteristics of 14 species of bats from six genera
in Mangolia. Demons et al. (2019) sequenced
mitochondrial cytochrome-b (1140 bp) and four
independent and informative nuclear introns (2611
bp) for 213 individuals of African Horseshoe bats.
The lower bands could suggest non-specific
amplification or secondary amplification products.
The absence of band on the negative lane (negative
control) suggests non-contamination in the PCR
reagents in this study. Hebert et al. (2003) evaluated
the potential of COI as a taxonomic tool in the
analysis and assigning of newly analyzed taxa to their
proper phylum and other taxa. Demos et al. (2019)
used sequenced mitochondrial cytochrome-b (1140
bp) to investigate phylogenetic relationships and
intraspecific genetic variation in the Afro-Palearctic
clade of Rhinolophidae. Singh et al. (2018) reported
that DNA extraction and successful PCR amplification,
are requisites for DNA sequencing and analysis, and
emphasized at the quality of DNA, without which the
PCR amplification will not be optimal. This study has
shown high quality DNA, with the expected PCR
fragment at ~650 bp, as the correct COI barcode
fragment for sequencing and molecular phylogeny of
E. gambianus bats. The slightly higher positioning of
T1 and T10 amplified COI products which could be
indication of possible species variation or
morphologically cryptic or difficult to distinguish in
the two colonies of bats. Therefore, this study
provides fundamental step towards molecular
characterization and further phylogenetic analysis of
fruits bats in Nigeria.
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