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Abstract

Now a days DNA based characterization has been extensively used as a tool in forensic studies because it accurately
determines the post mortem interval. Initially the dead bodies are attracted by the flies belonging to the family Calliphoridae
and Sarcophagidae. The flies of the Sarcophagidae family shows morphological similarity. In forensic studies, however, the
exact identification of the fly is most significant step. Therefore, it is worthwhile to characterize the mitochondrial or nuclear
region to resolve the problem related with similarity. In this review article an attempt has been made to summarize the
mitochondrial DNA based studies pertaining to identification and phylogenetic relationship from India.
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Introduction

In forensic entomology the PMI (Post Mortem Interval) is most
crucial information that is needed in death investigation. For
PMI identification in fresh bodies different body changes such
as lowering of body temperature and stiffness are used while in
putrefied bodies, such changes cannot be identified'. In these
putrefied dead bodies different arthropods, especially flies of
dipteran order are attracted among which flies of the family
Sarcophagidae and Calliphoridae are common®. Since these flies
represent the important insect order used for forensic
entomology purpose.

Flies belonging to the Sarcophagidae family are widely
distributed all over the world. Since the larvae of these species
feeds on flesh or decaying organic matter of animal i.e. carrion
or animal faeces. Therefore, many sarcophagid flies are
important as they carry disease causing pathogen in human® and
many species are important as forensic point of view for
estimation of PMI*.

However, the identification of the fly collected from carrion at
crime spot is the most relevant step in forensic study as
misidentification leads to ambiguous data’. Conventional study
involves the identification based on morphology which is
difficult because these flies are characterized by very similar
appearance, the scutum with three black longitudinal stripes and
the abdomen with black and white checkered pattern, the male
genitalic character is the distinguishing feature among different
species, however, there is a lack of agreement in taxonomic
characters by systematists and their perception of what
constitutes taxonomic categories’. Thus, delineation of the
genera in the family Sarcophagidae has been a major problem.
While proposing classification systematists have used a great
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variety of characters, external and genitalic, but no two authors
have agreed completely on supergeneric, generic and subgeneric
divisions. However, the differential evolutionary rates and
subjective treatment of taxonomic categories by systematists are
likely to contribute to the incongruities between different
groups. To resolve the problem related with morphological
similarity it has been suggested that molecular methods
involving, mitochondrial and nuclear DNA regions have been
characterized for the purpose of identification’'?. In India,
however, very few workers were performing molecular based
study in sarcophagid flies"*"’. In this review paper, a summary
of Indian work has been discussed pertaining to the molecular
study involving mitochondrial gene for identification as well as
phylogenetic relationship.

Phylogenetic studies in sarcophagid flies

The first mitochondrial DNA based analysis among sarcophagid
flies from India has been performed by Bajpai and Tewari'” by
studying partial COI and ND5 mitochondrial regions. The COI
region was 296 bp long while the NDS5 region was 386 bp long.
The genetic divergence value ranges from 0.03 to 0.10 for COI
region and 0.04 to 0.20 for NDS5 region. In COI region 71
variable sites were present while ND 5 region have 55 variable
sites. The output of the study reveals that these species are
genetically very similar. Further, partial mitochondrial CO I and
Il region was characterized in five sarcophagid species by
Bajpai and Tewari'* with a view to unravel genetic closeness
among the species analysed. This region was 617bp long with
317 variable sites and the average of the genetic divergence
value is 0.283. The result defines that these species are
genetically very close. Sharma er. al” characterized
mitochondrial COI region of three sarcophagid flies. The
analysed region was 450 bp long having 50 variable sites. The
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result shows that there exists very little interspecific variation
ranging from 0.06 to 0.1. Sharma et al'® studied COI
mitochondrial DNA region among ten Indian flesh fly species
which was 450 bp long with 161 variable sites. The genetic
divergence values were found to be from 0.06 to 0.21. Bajpai'’
used Cyt b region for the phylogenetic analysis among five
species of flesh flies. The region was 774 bp long among which
149 variable sites were present. The pairwise genetic distance
value ranges from 0.03 to 0.14. The results grouped the species
in two clusters: in one cluster S. ruficornis and S. argyrostoma
were present while the other cluster consists of S. dux, S.
albiceps and S. knabi. However, the genetic identity value
reveals very less difference among these species.

Forensic studies in sarcophagid flies

Sharma et al'® studied COI region among ten sarcophagid flies.
The genetic divergence among the species analysed ranges from
0.04 to 0.14. Sharma et al" sequenced 465 bp long COI region
of two flesh flies in which 99 variable sites were present where
intraspecific and interspecific nucleotide pairwise distance has
been calculated. The genetic divergence value ranges from 0.03
to 0.14. The result shows that there exists no significant
intraspecific variation. Different statistical data obtained among
sarcophagid flies are presented in Table-1.

The T:C:A:G nucleotide proportions of the analysed
sarcophagid flies are AT rich. Because of high AT content the
replication process function properly™. It seems possible that
there may be some kind of selection favouring AT nucleotides
because all the sarcophagids are interestingly endowed with
regions of AT rich DNA as evidenced by bright fluorescence
with AT base specific fluorochromes” 2.
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The genetic divergence value indicates sequence homologies
which explain the closeness of the species™ °. A perusal of the
genetic divergence values from the table indicates high
sequence homology which establishes the fact that these species
have diverged very recently and these species are very closely
related.

Mitochondrial DNA has been preferably selected for molecular
identification or for phylogenetic studies purpose at different
taxonomic levels because of its maternal inheritance, higher
evolutionary rate; more copies number and absence of inter
molecular recombination®’.

Most of the studies are based on the mitochondrial DNA
encoding COI region which showed that this region has the
potential to be used as a molecular marker in different species of
the genus Sarcophaga. Mitochondrial COI region has been
considered to be ideal region as it bears variable as well as
conserved sites for characterization, identification and forensic
studies purpose™*’. However, it was suggested that if analysis
has been performed by combination of different mitochondrial
regions then we will get more accurate results as compared to
single mitochondrial DNA fragment analysis™.

The result of the present review clearly shows that the
molecular approach is the direct approach which replaces the
complex morphological based identification method. In
summary, the mitochondrial gene fragments for different
Sarcophaga species are now available that can be used as tool
for identification purpose in case of forensic application from
India.

The regions analyzed, size, variable and informative];?zlsi-rllucleotide composition and genetic divergence values
Rfogcll(i:/ Sll)?s;n Val.'iable InfO;ltl;f;lthe T: C: A: G ratio .Genetic References
analysed pair (bp) sites divergence

Col1 296 71 26 40:15:31:14 0.03t0 0.10 Bajpai and Tewari"’
ND5 386 55 26 47:8:31: 14 0.04 to 0.20 Bajpai and Tewari "
COI and II 617 317 55 40:13:34:13 0.283 (average) Bajpai and Tewari '*
col 450 50 - 42:13:30:15 0.06 to 0.1 Sharma et al'
coI 450 161 65 41:16:30:13 0.06 to 0.21 Sharma et al'®
coI - - - - 0.4-0.14 Sharma et al '®
col 465 99 65 - 0.15 Sharma et al
Cytb 774 149 71 33:13:39: 15 0.03 t0 0.14 Bajpai
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Conclusion

Identification of sarcophagid flies by methods involving
mitochondrial DNA has many advantages such as it is simple
and fast. It is clear from the aforesaid discussion that only few
studies are available involving sequencing of mitochondrial
DNA. It is imperative, therefore, to focus in the field of
molecular studies in these forensically important flies in future
for unravelling identification of species.
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