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The mitochondrial DNA based analysis proved a valuable tool in identification of larvae correctly. During study, it was found that 

the recovered larvae from the accidently dog carcass were identified as Sarcophaga sp. by Phylogenetic tree. A BLAST of 

sequencing results revealed the presence of 19 species of Sarcophaga genus with 92-94% identity. The molecular study involved 

the sequencing of a total length of 288 bp encompassing the Cytochrome Oxidase I (COI) gene. This work will be very helpful for 

accurate identification of larvae and rectify the challenges of taxonomy, especially in case of immature stages of insects and rule out 

the minimum post mortem interval (PMI ) which can provide an efficient tool to compress the field of suspects.min
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Forensic entomology is an efficient tool to determine minimum 
post mortem interval, especially in case of cold blooded 
murder, illegally dispose of dead bodies, dead bodies found at 
the secondary crime scene and found in less human access areas 
such as hills, dense forest etc. in stage of decomposition. There 
are some challenges (similar taxonomic characteristics) with 
taxonomic identification of immature stages of insects. 
Because of this, to ensure correct species identification, DNA 
based methods are now increasingly employed in the field of 
medico-legal entomology (Sperling et. al., 1994; Benecke, 
1998). In an accident case, a dog carcass was found at 
university campus (Dr. Hari Singh Gour Vishwavidhalya, 
Sagar, M.P), Some larvae were collected and for its 
identification, DNA based method was applied. Further, after 
applying mitochondrial DNA based identification technique, 
larvae were identified and confirmed as a Sarcophaga genus. 
Now a days, mitochondrial DNA (mtDNA) is becoming a very 
useful tool in correct insect identification (Harvey et al.,2008; 

Wells and Willing, 2007 ). Mitochondrial DNA (mtDNA) 
provides several advantages over nuclear DNA; therefore 
mtDNA becomes a better tool to determine closely related 
species for DNA based identification (Waugh, 2007).This 
study has been focused to determine the accurate identification 
of the species to fill the vacuum in the field.

Materials and Methods 

Insect collection and rearing 
Insect larvae were collected with the help of soft nose forcep 

and kept into small plastic jar from an accidently dead dog at 
the University campus, Sagar, M.P. and preserved in 90% 
ethanol.

DNA extraction 
Genomic DNA from whole larvae was extracted using the 
DNeasy tissue kit (Qiagen, Germany) following the 
manufacturer's instructions. For larvae tissue samples, 180µl 
buffer ATL was used separately, added 20µl proteinase K in 
each vial, mixed by vortexing and incubated at 56°C until 
completely lysed. Added 200µl of buffer AL and mixed 
thoroughly by vortexing, then added 200µl of ethanol (96-
100%) and again mixed. The mixture was transferred into a 
DNeasy mini spin column placed in a 2 ml collection tube and 
centrifuged at 8000 rpm for 1 min. Flow was discarded and 
spin was placed in a new 2 ml collection tube followed by 500 
µl buffer AWZ and centrifuged at 14000 rpm for 3 min. Flow 
was again discarded and spin was transferred into a new 1.5 ml 
MCT and DNA was eluted by adding 200 µl buffer AE and 
incubated for 1 min at room temperature (20°C) and finally 
centrifuged at 8000 rpm for 1 min. Extracted DNA was 
checked electrophoretically on 1% agarose gel (Fig 1A). The 
fraction of extracted DNA was spectrophotometrically 
quantitated and diluted to 50ng/µL prior to PCR amplification 
step.

PCR amplification, sequencing and 
Phylogenetic analysis 
Two opposing primers were selected for the PCR of the gene 
of Cytochrome Oxidase subunit 1 (COI) from published 
nucleotide sequences (Accession no: KC249711) and 
purchased from Chromous Biotech, Bangalore. The primers 
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Forensic entomology is an efficient tool to determine minimum 
post mortem interval, especially in case of cold blooded 
murder, illegally dispose of dead bodies, dead bodies found at 
the secondary crime scene and found in less human access areas 
such as hills, dense forest etc. in stage of decomposition. There 
are some challenges (similar taxonomic characteristics) with 

Figure 1: (A) Lane 1: Genomic DNA of Sarcophaga sp. loaded on 1% agarose gel. (B) PCR amplification of Sarcophaga sp. 
loaded on 2% agarose gel, lane 1: amplification at 288 bp. Lane 2: 100 bp DNA ladder.

Table 1: Detail of PCR primers for COI gene 

S.No.   Location        Sequence           Reference  

1. CJ-J-1751       5’-CAGATCGAAATTTAAATACTTC -3’             (Simon et al., 1994) 

2. UEA10 5’-GTATCAACATCTATTCCTAC -3                     (Aly, 2014) 

 

taxonomic identification of immature stages of insects. 
Because of this, to ensure correct species identification, DNA 
based methods are now increasingly employed in the field of 
medico-legal entomology (Sperling et. al., 1994; Benecke, 
1998). In an accident case, a dog carcass was found at 
university campus (Dr. Hari Singh Gour Vishwavidhalya, 
Sagar, M.P), Some larvae were collected and for its 
identification, DNA based method was applied. Further, after 

DNA sequencing was carried out using an ABI 3500XL 
Genetic Analyser Big Dye Terminator Version 3.1' cycle 
sequencing kit, POP_7 polymer & 50 cm Capillary array as 
polymer and capillary array, BDTv3-KB-Denovo_v 5.2 as 
analysis protocol and Seq Scape_ v 5.2 as data analysis 
software. The sequencing mixture containing the following 
components viz. Big Dye Terminator Ready Reaction mix 
(4µL), Template (100ng/µl), Primer (10pmol/λ), Milli Q Water 
(3µL). The sequencing was determined for both forward and 
reversed strands. Sequence alignment and phylogenetic tree by 
Maximum Likelihood Method were made using MEGA 7, 
bootstrap support derived from 5000 replicates. Aligned 
sequence of COI of Sarcophaga sp.  Was sequenced and shown 
in fig 2. 

Figure 2: Aligned sequence of Sacrophaga sp. (~288bp)

Results and discussion 
In this study, an accidently dog carcass recovered from the 

university campus (Dr. H.S. Gour  university, Sagar, M.P) was 

investigated (Fig 3). During the investigation, entomological 

evidence as larvae were collected from the body of the dog and 

subjected to DNA extraction, PCR amplification and 

sequencing process for analysis of collected larvae. In this 

study, the molecular identification of mitochondrial DNA 

(mtDNA) region was studied encompassing the Cytochrome 

oxidase subunit 1 gene (COI)  and 288 bp nucleotide fragment 

was amplified (Fig 2) and the phylogenetic analysis of 

collected larvae is shown in Fig 4. The details of location date 

of collection and method & duration of preservation of 

Sarcophaga sp. are presented in table 2. The evolutionary 

history was inferred by using the Maximum Likelihood 

method based on the Kimura 2-parameter model (Kimura, 

1980) The tree with the highest log likelihood (-2133.1611) is 

shown. The percentage of trees in which the associated taxa 

clustered together is shown next to the branches. Initial tree(s) 
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Figure 2: Aligned sequence of Sacrophaga sp. (~288bp)

Results and discussion 
In this study, an accidently dog carcass recovered from the 

university campus (Dr. H.S. Gour  university, Sagar, M.P) was 

investigated (Fig 3). During the investigation, entomological 

evidence as larvae were collected from the body of the dog and 

subjected to DNA extraction, PCR amplification and 

sequencing process for analysis of collected larvae. In this 

study, the molecular identification of mitochondrial DNA 

(mtDNA) region was studied encompassing the Cytochrome 

oxidase subunit 1 gene (COI)  and 288 bp nucleotide fragment 

was amplified (Fig 2) and the phylogenetic analysis of 

collected larvae is shown in Fig 4. The details of location date of 

collection and method & duration of preservation of 

Sarcophaga sp. are presented in table 2. The evolutionary 

history was inferred by using the Maximum Likelihood method 

based on the Kimura 2-parameter model (Kimura, 1980) The 

tree with the highest log likelihood (-2133.1611) is shown. The 

percentage of trees in which the associated taxa clustered 

together is shown next to the branches. Initial tree(s) for the 

heuristic search were obtained automatically by applying 

Neighbor-Join and BioNJ algorithms to a matrix of pairwise 

distances estimated using 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. The analysis involved 52 nucleotide sequences. 

Codon positions included were 1st+2nd+3rd+Noncoding. All 

positions containing gaps and missing data were eliminated. 

There were a total of 260 positions in the final dataset. 

Evolutionary analyses were conducted in MEGA7 (Kumar et 

al; 2016) The recovered larvae from studied dog carcass were 

analyzed by phylogenetic tree analysis. The BLAST results 

after sequencing revealed the presence of 12 numbers of flies 

only i.e. Iranihindia spp., Sarcophaga spp., Phallosphaera 

Figure 3: Dead body of dog recovered from the University campus, Sagar, M.P.

Table 2: Detail of specimens sequenced 

Species                      Location                                       Date of collection                  Methods and duration of 
                                                                                                                                                              preservation  

 spp.    Sagar UniversitySarcophaga
                               Campus  (India)      21 May, 2014     F, More than 2 years 11 months  

                               (23°5'N, 78°5'E)
Note: F, Frozen
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Figure 4: Maximum Likelihood tree illustrating the presence of Sarcophaga sp. and phylogenetic relationships among flies 
recovered from the university campus, Sagar, M.P based on COI gene of 288 bp. 

Conclusion
The larvae collected from accidently dog carcass at the 
University campus, Sagar, M.P have been identified as 
Sarcophaga sp. The applied primers were successfully 
identified the mitochondrial DNA region of Sarcophaga sp. 
(288 bp) but failed to identify the confirmed species of larvae. 
Hence, the mitochondrial DNA confirmed the larvae from 
Sarcophagidae family (Sarcophaga sp.) with 92-94% identity, 

which will further prove valuable in estimating the minimum 
PMI in forensic investigation. 
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