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Identification of exhibits obtained in wildlife cases usually presents challenging tasks
for the forensic science investigators. This study describes a casework, where a degraded tissue
sample was recovered from pathology department LUVAS University Hisar, Haryana to resolve
the identity of the questioned sample. The mitochondrial DNA region of the questioned sample
was amplified and sequenced using universal primers of cytochrome b gene to determine the
forensically informative nucleotide sites to find the species identity. The obtained sequencing
results were compared with the most homologous sequences extracting from NCBI-GenBank
database and a phylogenetic tree was done with the aligned sequences to determine the species
identity with strong bootstrap support. The informative sites generated revealed that the degree
of sequence similarity showed maximum homology (100%) with the sequence obtained from
the database. Based on the FINS analysis the recovered sample related to Antilope cervicapra

(family Bovidae).
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Species Identification of different
biological trace evidence is one of the prime tasks
for wildlife forensic scientists. Wildlife forensic
in itself a very broad and challenging discipline,
which has to deal with a plethora of wildlife
species to fight against wildlife crime'. Lack of
stringent legislation and adequate identification
tools for the many of the wildlife species make the
situation worst to check the wildlife crime?. With
the advent of molecular science and conservation
genetics practices plays an important role to meet
the increasing need of investigating tool for wildlife
investigating agencies?.

Amongst different molecular techniques,
forensically informative nucleotide sequencing
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(FINS) has been one of the most advocated
and widely accepted methods for the species
identification*®. In this technique, investigators use
universal primers to target the highly conserved
species-specific mitochondrial genes segment
viz. cytochrome b (Cyt b), 12s rRNA, 16s rRNA,
for the identification of the species origin”®. The
Cyt b gene is the most frequently used and widely
accepted for phylogenetic work and species
identification. The Cyt b gene evolves slowly
in terms of non-synonymous substitutions, the
rate of evolution in silent positions is relatively
fast and conserved enough for clarifying deeper
phylogenetic relationships’.
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FINS based identification technique
basically comprises of five steps, namely (A) DNA
isolation from the recovered biological samples
(B) Amplification of the selected specific DNA
segment using universal primers (C) Determine the
sequence of the amplified DNA segment (D) Match
the sequencing results with the sequence available
on the DNA Database (NCBI-GenBank) (F)
Phylogenetic analysis with the sequence extractive
from the database'’. This scientific approach
is popularized as ‘Forensically Informative
Nucleotide Sequencing (FINS)’ and particularly
useful for wildlife forensics to identify the species.
Usually Cytochrome b gene is widely used for
the analysis of the species-specific identification,
phylogenetic and forensic investigations''.
The present study uses the partial sequence
of cytochrome b gene for the identification of
forensically informative sites and applied FINS
technique for the identification of wildlife species.

MATERIAL AND METHODS

Case history

A tissue sample was collected from a
highly degraded animal body from the pathology
department LUVAS University, Hisar, where a
wildlife case was received for the postmortem from
the wildlife department of Haryana to resolve the
identity of the species. Tissue sample was stored
at -20°C',
DNA extraction, PCR amplification, and
sequencing to Establish the Identity

DNA was extracted from the questioned
sample, using DNeasy blood and tissue Kit (Qiagen,
Valencia, CA, USA) following manufacturer’s
protocol instruction with little modifications by
enhancing cell lysis time to 2-4 hours. Universal
primers of cytochrome b gene viz. meb398 (Fwd
52 -taccatgaggacaaatatcattctg-32 ) and mcb869
(Rev52 -cctectagtttgttagggattgateg-32 ) were
used for the PCR amplification of the desired
segment [13]. PCR amplification was performed
in a reaction volume of 20ul containing reaction
composition: 1X PCR Buffer , 2.5 mM MgCl,
0.2 mM of each of dNTPs, 10 pM each of forward
and reverse primers, one units of Taq polymerase
(Promega Biotech India Pvt. Ltd) and 30-40 ng of
purified genomic DNA.

PCR Amplification was carried out for

an initial 5 min at 94°C followed by 30 cycles at
94°C, 58°C, each for 45 sec and 72°C for 75 sec,
and a final elongation step for 10 min at 72°C
in a Takara PCR System 9700. 5Sul of amplified
PCR products were subjected and confirmed in
1.5% agarose gel stained with ethidium bromide
and visualized gel doc system to detect the
amplification. These amplified PCR products were
sequenced (Eurofins Genomics India Pvt. Ltd) on
both strands and results were checked, analyzed
and edited in Chromas 2.4 (Technelysium Pty Ltd.,
South Brisbane, Australia).
Data analysis

The obtained partial sequence data of the
Cytochrome b gene were blasted for similarity
search against non-redundant sequence database
using BLAST tool of NCBI database (National
Center for Biotechnology Information-Basic Local
Alignment Search Tool)'*'¢. Most homologous
matched sequences along with the closely related
species were retrieved from NCBI-GenBank
database and aligned with the sequence obtained
from the questioned sample using MUSCLE
program in Mega 7 software. Table 1 showing the
species sequences from NCBI GenBank database
used for comparison along with their accession
numbers'”.

RESULTS AND DISCUSSION

Sequential analysis showing highest
sequence similarity in NCBI-GenBank database
with the Blackbuck sequences. The following
Cytochrome b sequence of the question sample was
used for conducting the analysis given as follows:

TGAGGAGCAACAGTCA
TCACCAATCTCCTTTZC
AGCAATCCCATACATCGGTACAAA
CCTAGTAGAATGAATTTGA
GGCGGGTTCTCAGTAGATAAAGC
AACACTCACCCGATTTTTTGCCTTC
CACTTTATCCTCCCATTTATCATTGCAGCC
CTTGCCATAGTTCACCTACTATTCCTTC
ACGAAACAGGATCCAACAACCCC
ACAGGAATTTCATCAGA
CGCAGACAAAATTCCATTCCACCCCT
ACTACAC TAT CAAAGATATCCTAGG
AGCTCTACTATTAATTTTAACCCTCA
TGCTTCTAGTCCTATT
CTCACCGGACCTGCTTGGAGACC
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CAGACAACTATACACCAGCAAACC
CACTTAATACACCCCCAC

The aligned sequences were subjected
to the phylogenetic analysis using the Neighbour-
Joining method, based on Kimura-2-parameter
distance matrix (K2P) model with 1000 bootstrap
replication, generated in MEGA v7.0 software'®"?.
The NJ phylogenetic tree showed that the source
of the study sample originates from the Blackbuck
species (shown in Figure 1). After comparison
and confirmation from the database, results were
again confirmed by matching the obtained DNA
sequence with the sequence of the reference sample
of Blackbuck (result not shown). Blood sample as
areference sample was collected from the wildlife
department during a veterinary checkup camp
from Deer park Hisar, Haryana. The sequence

177

of the reference sample for cytochrome b gene
has submitted to the GenBank/NCBI database
(Accession number MF434527).

CONCLUSION

On the basis of our findings, we clearly
conclude that the forensic sample belongs to
Blackbuck (Antilope cervicapra) which is a
Schedule I animal, protected under the Wildlife
(Protection) Act 1972, Government of India. Our
results show the potential of FINS technology
in wildlife forensics and also highlights the
importance as a reliable technique in species
identification even from highly degraded samples
which is not possible sometimes by conventional
means. Further, most of the species-specific gene

Table 1. Showing the list of specie specific sequences of cytochrome b gene
from GenBank database used for comparision

GenBank accession No

KUS560641.1 (Antilope cervicapra) KU560640.1(Antilope cervicapra), IN632598.1(Antilope cervicapra),
HQ122572.1(Antilope cervicapra), AP003422.1(Antilope cervicapra), AF540921.1(Antilope cervicapra),
AF034723.1(Gazella granti), JN632666.1(Nanger granti), JE728775.1 (Nanger dama), JE728776.1(Nanger

soemmerringii), IN632667.1(Nanger soemmerringii)

KU560641.1 Antilope cervicapra
Query Sequence

KU560640.1 Antilope cervicapra
100

JNG632598.1 Antilope cervicapra
HQ122572.1 Antilope cervicapra
AP003422.1 Antilope cervicapra

AF540921.1 Antilope cervicapra

a9 lAFD34 723.1 Gazella granti

| IN632666.1 Nanger granti
JF728775.1 Nanger dama

— JF728776.1 Nanger soemmerringii

0.0100

100 |JN632667. 1 Nanger soemmerringii

Fig. 1. Showing Phylogenetic tree analysis (K2P model -Neighbor-Joining method) using Cyt b gene sequences
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sequences are not available in the database or
most of the available sequences for particular
species are either incomplete or partial. In such
circumstances, reference sequences of the known
species is the only way for the cross confirmation
of the results. The success of FINS technique highly
depends upon the richness of the database and this
is possible when a stronger DNA database available
for different species around the world to assist DNA
based identification related to wildlife-crimes.
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