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DNA typing established as an unambiguous tool for 
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Abstract

Boselaphus tragocamelus. Subsequently, the 

Rusa unicolor

that the hide and meat were of a nilgai, and not of a sambar.
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Introduction
Control of wildlife crime is a worldwide challenge 

for wildlife managers. Accurate wildlife management 
and enforcement depends upon the identification of 

DNA sequencing (DNA typing) is one of the reliable 
protocols available in dealing such cases [1-3]. The 
conserved genes located on mitochondrial DNA (mtDNA) 
have potential to be used in sequencing based species 

cytochrome b (cyt b) across species several conserved 
primers have been developed independently to amplify the 
target region using single pair of universal primers [1, 3]. 

for species identification in suspected wildlife offence 

[4-7]. DNA typing is superlative choice because it can 

is another reliable method and commonly used in the 
field of wildlife biology for studying food habits and 
prey-predator relationships [8, 9]. Hides having the 
fur provide the scope to identify the species based on 
the hair characteristics [10-13]. This technique has 
enormous potential in dealing the wildlife offence cases 
[14]. However, a superficial morphometry could lead 
to ambiguous result. This study describes an interesting 
conflict situation, where identification of species was 
carried out by two independent groups using different 

Boselaphus 
tragocamelus
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using the morphological characteristics and confirmed 
poaching of a sambar (Rusa unicolor).

is a native species of south and south-east Asia [16]. 
Nilgai is least concern and sambar is vulnerable species 

Material and Methods
Case report

animal loaded on a wooden cart. The wooden cart was 

detached from the cart and forwarded to Centre for 

buried in the soil for natural decomposition. The hide 

and morphological report, soil buried putrefied flesh 

typing.

DNA analysis to establish the identity
DNA isolation

A small scrap of the blood stain was collected 
from the wooden piece by using a sterile surgical blade. 

a template to amplify a part ia l f ragment of cyt 
b g e n e u s i n g t h e u n i v e r s a l p r i m e r s : m c b 3 9 8 

program [19]. 

Along with the known nilgai and sambar, an 
antelope (Tetracerus quadricornis) and a bovid, (Bubalus 
bubalis)
sequence comparison. All the sequences were aligned 

were tested for best nucleotide substitution model, using 

Hair microscopy
For reference purpose microscopic hair image of 

mounting the whole hair to view medulla it was chopped 

and mounted permanently in Canada balsam [23]. The 

using light microscope by making a cast of scales on a 
glass slide. The cast of hair was prepared using a thin 
layer of saturated solution of gelatin in distilled water 
on the glass slide and hair was then delicately placed on 
it with one end a bit protruding outside the slide. When 
gelatine was dried, the hair was plucked out leaving the 
impressions of the scales on the slide [23]. All the images 

Result and discussion
The most significant alignment for the cyt b 

sequence generated with the DNA obtained from blood 
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1). The sequence comparison identified 107 variable 
sites (Table 1); however, it differentiated all investigated 
specimens and species by a minimum of 4 nucleotide 
variations (Table 2). The cyt b sequence obtained from 

blood stains with the nilgai (Figure 1). Final report was 
communicated to the forwarding agency involved in 
investigation of this case for further action. 

Subsequently, a second opinion report based on the 
hide morphology was received by the forwarding agency 

The morphological report indicated that the hide is of 

opinions created uncertainty to investigating agency in 

case in court of law. Second DNA typing was carried out 

both the samples was of a nilgai. Furthermore, cyt b 

in this case (Figure 1), which was supported by the 
results of sequence comparison and percentage similarity 

microscopy images unambiguously differentiate nilgai 
with the sambar (Figure 2). 

Fig. 1   

species.
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Fig. 2
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Specimens/reference animals 1 2 3 4 5 6 7
1 - 0 0 4 38 80
2 100 - 0 4 38 80
3 Hide 100 100 - 4 38 80
4 Boselaphus tragocamelus (Nilgai) 99 99 99 - 38

Tetracerus quadricornis (Four-horned antelope) 90 90 90 90 - 74
6 Bubalus bubalis (Water buffalo) 87 87 87 87 86 - 68
7 Rusa unicolor (Sambar) 81 81 81 82 83 84 -

Table 2 Comparative table demonstrating number of variable sites (above diagonal) and percent similarity (below 
diagonal) amongst cyt b sequences generated by universal primers [3] from the specimen no. 1, 2 and 3 

Species identification based on comparison of cyt 
b sequence is an accurate, reliable and reproducible 

was accurately implemented for identification of the 
species from a minuscule biological sample collected 

morphology at microscopic level (Figure 2), which is 
in routine use for forensic species identification. Coat 

is concluded based on visual morphological features such 

them. Therefore, while conducting a morphological 

13].

Conclusions

similar to each other. These sequences further showed 

of specimens were of a nilgai (Table 1 and 2). Whereas, 

with that of a known sambar, which further indicated 
that these sample could not be of a sambar (Table 1 

three biological samples of this case (blood stain, hide 

animal had been illegally killed. Hence, DNA typing 

of the wildlife offence cases in court of law. This study 
also highlighted that without prior knowledge of a case 
history DNA typing proven to be accurate, reliable and 
reproducible tool. 
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