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Abstract

Royal Bengal Tiger comes under flagship species that focused for wildlife conservation programme in
Indian subcontinents owing to their uncompromised habit and habitats. Though the entomological tools
has been using since ancient past for homicidal cases but it could not be applied ever for investigation of
wildlife crime pertaining to evidence collection for prosecution and conviction of poachers. Most often
carcass of free ranging tigers in the protected or unprotected forest areas being locates under badly
putrefied or decomposed stages. Thus identification of carcass needs alternative techniques instead of
conventional pathological examinations to collect the facts behind the crime scene. During study period,
carcasses of tiger of Kanha Tiger Reserve and Pench Tiger Reserve were examined carefully with the
assistance of forests officers and veterinary physicians. The biological samples were collected for
assessment of postmortem intervals by following standard protocols. The maggots (8-10) from individual
carcass were dissected with the help of scalpel under stereoscopic microscope and teguments of the
maggots were separated in sterilized container. From each sample DNA was extracted using DNeasy
Blood and Tissue kit and amplified for the Cytochrome oxidase subunit I (COI) gene using commercially
available specific primers. The PCR products were sequenced unidirectional and the sequence were
identified using nucleotide BLAST by NCBI. The occurrence of Chrysomya megacephala (Fabricius,
1794) in both carcasses of tigers envisaged that blow flies of Chrysomya spp. attract earlier towards
carcasses and lay eggs around orifices of the animal. The results emphasized the strength of forensic
entomology not only for species identification of the blowflies but also useful for knowing the succession
waves of forensically important insects in and around the protected forest areas.
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Introduction

Biodiversity encompasses the multiplicity of genes, species and ecosystem that represents
natural wealth of the living planet. Indiscriminate uses of non renewable resources, human
made hazards and encroachment of forest boundaries are responsible for squeezing of
wilderness in protected and non protected forest areas 1. Retaliate killing of big cats and out
breaks of deadly infectious diseases are alarming factors for extinction of threatened species of
wild animals thus initiation of alternative techniques for forensic analysis is the need of hours
to collect the evidence behind the crime scene for prosecution and conviction of culprits and
poachers > 3. Royal Bengal Tiger is the majestic species focused for wildlife conservation
programme in India and adjoining countries owing to their uncompromised habit and habitats
1. According to the perusal of available literature, application of forensic entomology was yet
not applied ever in wildlife crime for collection of evidences behind the carcass encounters I,
Blow fly maggots (Diptera: Calliphoridae) becomes one of the prominent biological tools to
unfold the mystery behind the crime scene and plays important role for estimation of post
mortem intervals, post mortem transfer or presence of drugs or poisons on the carcass [¢. Blow
flies of Calliphoridae family also assist in decomposition process and are the earliest insects to
attract towards corpse thus their presence may use for determination of elapse time of death
mostly when carcass found in decomposed stages ). Morphological identification of blow
flies is rather complicated owing to phenotypic similarities amongst sub-species. Hence,
molecular characterization of forensically important blowflies’ is precise, reliable and rapid for
species identification of all developmental stages 1%, Limited efforts were made for wildlife
forensic whilst entomological techniques has potentials to provide even the unexplained facts
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behind the wild animal poaching or when decomposed
carcasses come across in protected and non protected forest
areas. Entomological techniques has been applied for the first
time in calculation of elapse time of death from maggots
recovered from two illegally killed black bear cubs in
Manitoba, Canada and identified the blowfly species on the
basis of maggot’s morphology 3,

Therefore, the present study was focused on collection of
maggots recovered from carcasses of free ranging tigers for
identification of blowfly species occurrence on the basis of
DNA characterization to utilize the technique in wildlife
forensics.

Materials and Methods

Specimen collection. Maggots from an individual tiger
carcass was collected with the help of forest officers and
wildlife veterinary physician and divided into two parts, one
part was kept in glass bottle containing 90% ethanol for gross
morphological identification of maggots and their larval
stages while another part was kept in amber bottle with silica
gel and brought to the laboratory as early as possible for the
further examination.

DNA extraction: Total DNA was extracted from maggot’s
using DNeasy Blood & Tissue kit from QIAGEN. The
extracted DNA was eluted in 200ul of elution buffer and kept
at -70°C for long term storage. During the study of blowfly
maggots recovered from carcasses of free ranging tigers were
analyzed by DNA characterization and a fragment of 229bp
of COI gene was amplified.

PCR Amplification: Mitochondrial DNA was extracted and a
229 base pair nucleotide of the mitochondrial cytochrome
oxidase subunit | was amplified. The primers used in the
study were designed based on the description I3 4: C1-N-
2800 (5’-CATTTCAAGYCTGTGTAAGCRTC-3%)and Cl1-J-
2495 (CAGCTACTTTATGAGCTTTAGG). The PCR
products were separated electrophoretically on 1% agarose
gel and visualized after Ethidium bromide staining (Figl).

Lane 1 2 3

Fig showing the electrophoretic separation of theDNA. Lane 1 shows
the DNA band at 229 bp of the maggots collected from the carcass of
Tiger from Panna National Park. Lane 2 shows the DNA band at
229bhp of the maggots collected from the carcass of Tiger from Pench
Tiger Reserve. Lane 3 shows the Marker
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DNA sequence alignment and phylogenetic analysis: The
DNA sequences were subjected to nucleotide BLAST by
NCBI. The reference sequences or previously reported
blowflies were retrieved from GenBank and used for
phylogenetic analysis namely Chrysomya megacephala
(AF295551), Chrysomya megacephala (JN228996.1),
Chrysomya megacephala (MKO075815.1), Chrysomya
megacephala (MK075813.1). Sequences were aligned and
neighbor- joining trees were made using MEGA X software
(Tamura Nei Model) %, All the sequence obtained was
included in the phylogenetic analysis.

Results & Discussion

Sequencing and alignment of a total of 2 species was carried
over 229 bp region and additional 4 sequences obtained from
Genbank were compared. The sequences correspond to
Chrysomya megacephala (Fabricius, 1794) a forensically
important blowfly.

Evolutionary analysis by Maximum Likelihood method
The evolutionary history was inferred by using the maximum
likelihood method and Tamura-Nei model. The tree with the
highest log likelihood (-620.81) is shown. Initial tree(s) for
the heuristic search were obtained automatically by applying
Neighbor-Join and BioNJ algorithms to a matrix of pair wise
distances estimated wusing the Maximum Composite
Likelihood (MCL) approach, and then selecting the topology
with superior log likelihood value. The tree is drawn to scale,
with branch lengths measured in the number of substitutions
per site shown in (fig 2). This analysis involved 6 nucleotide
sequences. There were a total of 323 positions in the final
dataset. Evolutionary analyses were conducted in MEGA X.

(4) IN228996.1
(5) MKO75815.1
@

(3) AF295551
i

(6) MKO0758131.1

(1) TIG MF-01

(2) TIG PE-MF-02

0.010

Fig 2: Evolutionary analysis by Maximum likelihood method.
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Fig 3: Maximum Parsimony analysis of taxa
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Maximum Parsimony Analysis of Taxa

The evolutionary history was inferred using the Maximum
Parsimony method. Tree #1 out of 8 most parsimonious trees
(length = 43) is shown. The consistency index is 1.0 (1.0), the
retention index is 1 (1.0), and the composite index is 1 (1.0)
for all sites and parsimony-informative sites (in parentheses).
The MP tree was obtained using the Sub tree-Pruning-
Regrafting (SPR) algorithm with search level 0 in which the
initial trees were obtained by the random addition of
sequences (10 replicates) shown in (fig 3). This analysis
involved 6 nucleotide sequences. There were a total of 323
positions in the final dataset.

Maximum Likelihood Estimate of Gamma Parameter for
Site Rates

The estimated value of the shape parameter for the discrete
Gamma Distribution is 200.0000. Substitution pattern and
rates were estimated under the Tamura-Nei model (+G) 91, A
discrete Gamma distribution was used to model evolutionary
rate differences among sites (5 categories, [+G]). Mean
evolutionary rates in these categories were 0.90, 0.96, 1.00,
1.04, 1.10 substitutions per site as shown in Table 1.

Table 1: Showing the maximum likelihood estimate of Gamma
Parameter for Site Rates

TIG_MF-01
TIG_PE-MF-02 | 0.124
AF295551 0.035 | 0.125

JN228996.1 0.035 | 0.125 | 0.000
MKO075815.1 0.035 | 0.125 | 0.000 | 0.000
MKO0758131.1 0.035 | 0.125 | 0.000 | 0.000 | 0.000

Maximum Likelihood Estimate of Substitution Matrix

Table 2: Showing the maximum likelihood estimate of substitution

matrix.
A T/U C G
A - 9.03 4.18 9.68
T/U 10.87 - 3.23 4.63
C 10.87 6.96 - 4.63
G 22.71 9.03 4,18 -

Each entry is the probability of substitution (r) from one base
(row) to another base (column). Substitution pattern and rates
were estimated under the Tamura-Nei model %l Rates of
different transitional substitutions are shown in bold and
those of transversionsal substitutions are shown in italics in
Table 2. Relative values of instantaneous r should be
considered when evaluating them. For simplicity, sum
of r values is made equal to 100, the nucleotide frequencies
are A = 37.84%, T/U = 31.44%, C = 14.58%, and G =
16.14%. For estimating ML values, a tree topology was
automatically computed. The maximum Log likelihood for
this computation was -620.805. This analysis involved 6
nucleotide sequences. Codon positions included were
1st+2nd+3rd+Noncoding. There were a total of 323 positions
in the final dataset. Evolutionary analyses were conducted in
MEGA X.

Blowfly succession on the carcasses of free ranging big cats is
yet not studied and meager information is available. However,
the credit goes to Anderson [l who studied the blow fly
infestation on the carcasses of two illegally killed black bear
cubs in Manitoba, Canada and identified the blowfly species
on the basis of maggot’s morphology. Notwithstanding, the
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molecular characterization of recovered maggots from tigers
was not done so for as encountered in the present study.
Plausibly, the big cats are directly linked with wildlife
conservation and often victimizing for retaliate killing and
poaching, henceforth the entomological tools may be the
relevant alternative techniques to unfold the mystery behind
the scene when carcass spotted in badly putrefied stage [1>-14,
Subsequently, the postmortem interval change is directly
proportional to the rate of colonization of blowflies on the
carcass along with seasonal variations while morphological
identification is crucial to undoubted identification M. Thus
in the present study focused on DNA extraction and
sequencing of maggots collected from free ranging tigers and
yielded genotype and phylogenetic analysis has emphasized
the occurrence of Chrysomya megacephala (Fabricius,1794)
in different Kanha and Pench Tiger Reserve of central India
(Figl). Similar findings also encountered in human cadavers
during crime scene investigation in Malaysia ['®1. However,
the present work envisaged on identification of maggots that
were collected from carcasses of free ranging Tigers would be
useful for wildlife crime scene investigations particularly
when poaching of tigers being noticed or suspected for
alteration in the crime scene areas. Nonetheless, the role of
blowflies in wildlife crime is essential part because mostly
carcass found in liquefied or badly decomposed conditions,
even some time only part of the carcass is available [*4 %1, In
such circumstances, the conventional pathological method of
investigation seems less potent to explain the cause of death
or any suspected abuse occurred behind the scene 16281, Thus
DNA characterization of maggots revealed the occurrence of
blow flies species and their gut contents may also be used for
species identification of carcass remains . The attempts of
the present study may helpful in collection of evidences for
calculation of elapse time of death as well as evidences for
prosecution and conviction of poachers as well.

Conclusion

The carcass examination of free ranging tigers in Kanha and
Pench Tiger Reserve of Madhya Pradesh envisaged the blow
fly species i.e. Chrysomya megacephala (Fabricius, 1794) that
attracts earlier towards carcasses of big cats and lay eggs in
orifices which develop later as maggots. The study appears
land mark for use of entomological tools for collection of
evidences during crime scene investigations particularly when
carcass spotted in badly putrefied conditions. In such
circumstances, the maggot on the corps helps not only to
calculate the elapse time of death but also indicates about the
evidences linked with wildlife crime as well.

Acknowledgments

Authors are highly thankful to PCCF (Wildlife) Govt. of M.P.
for permission to collect the maggots and blowflies from the
carcasses of wild animals from different Tiger Reserves under
the project entitled “Application of blowflies in the forensics
of wild animals”.

References

1. Keesing F, Belden KB, Daszak P, Dobson A, Harvell
CD, Holt RD et al. Impact of biodiversity on the
emergence and transmission of infectious diseases.
Nature. 2010; 468:647-652.

2. Shrivastav AB, Singh KP. Big Cats: Introductory chapter
in Health management of Big Cats. Intech publication,
Croatia, http;//dx.doi org/10-5772/Intechopen. 72049-3-8.

~ 1758~


http://www.entomoljournal.com/

Journal of Entomology and Zoology Studies

3.

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Gopal R. Fundamentals of wildlife management. Natraj
Publishers New Delhi. 2012; (2):749-868.

Prator SH. The book of Indian animals. 12" Edn Bombay
Natural History Society, Oxford Press India, 2005; 46:68.
Sperling F, Anderson G, Hickey D. A DNA based
approach to the identification of insect species used for
post-mortem interval estimation, Journal of Forensic
Science 1994; 39:418-427.

Chen WY, Hung TH, Shiao SF. Molecular Identification
of forensically important fly species (Diptera:
Calliphoridae) in Taiwan. Journal of Medical
Entomology. 2004; 41(1):47-57.

Abd-Algalil FM, Zambare SP. Molecular identification
of  forensically important  blowflies  (Diptera:
Calliphoridae with a record of a new species from
Maharashtra. Journal of Entomology and Zoology
Studies. 2017; 5(1):13-19.

Hall RD. Introduction: perceptions and status of forensic
entomology, in: JH Byrd, JL Castner (Eds.), Forensic
Entomology, The utility of Arthropods in legal
investigations. CRC Press Boca Raton, 2001, 1-15.
Khullar N, Singh D, Jha CK. Short COl marker: A
valuable tool for identification and phylogenetic analysis
of 6 forensically important blowfly species from India.
Journal of Entomology and Zoology Studies. 2016;
4(3):27-31.

Kondakci GO, Bulbul O, Shahzad MQ, Polat E, Cakan
H, Altuncul H et al. STRand SNP analysis of Human
DNA from Lucilia sericata larvae’s gut contents.
Forensic Science International Genetics Supplement
Series. 2009; (2):178-179.

Anderson  GS.  Wildlife  forensic  entomology:
Determining time of death in two illegally killed black
bear cubs. Journal of forensic Science. 1999; 44(4):856-
859.

Li X, Cai JF, Guo YD, Xiong F, Zhang L, Feng H et al.
Mitochondrial DNA and STR analysis for human DNA
from maggot’s crop contents: A forensic entomology
case from central south China. Tropical Biomedicine
2011; 28(2):333-338.

Marigorn F, Coquoz R. DNA typing for identification of
some species of Calliphoridae: An interest in forensic
entomology. Forensic Science International. 1999;
102:111-119.

Oliveira AR, Farinha A, Rebelo MT, Dias D. Forensic
entomology: Molecular Identification of blowflies
species (Diptera: Calliphoridae) in Portugal. Forensic
Science International. 2011; (3):e439-e440.

Saitou N, Nai M. The neighbor-joining method: A new
method for reconstructing phylogenetic trees. Molecular
Biology and Evolution 1987; 4:406-425.

Rajgopal K, Nazni WA, Chye TT, Lim LH. Molecular
identification of fly maggots recovered from corpses
during death scene investigation in Malaysia. AsPac
Journal of Medical Biology and Technology. 2012;
20(2):73-82.

Reibe S, Schmitz J, Madea B. Molecular identification of
forensically important  blowfly  species (Diptera:
Calliphoridae) from Germany. Parasitology Research.
2009; 106:257-261.

Simon TM. Forensic entomology and wildlife crime-the
role of blowfly larvae, International Research Journal of
Biological Sciences. 2019; 8(9):1-7.

Singh K, Rajput N, Jadav KK, Bhandari R, Sharma J,

~ 1759~

http://www.entomoljournal.com

Singh KP. DNA characterization of blowfly maggots
recovered from carcasses of free ranging wild animals.
Journal of Entomology and Zoology Studies. 2020;
8(1):904-907.


http://www.entomoljournal.com/

