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Introduction
The importance of DNA in criminal investigations has increased 

in recent years. Law enforcement investigators heavily rely on DNA 
profiling of evidences to identify and solve routine as well as difficult 
cases. Short tandem repeat (STR) DNA Profiling technology has 
emerged as the most accurate and trusted scientific method to help 
prove the crime and the victims to achieve justice. When solving cases 
like murder, rape, theft, burglary etc, the presence of any evidence that 
can act as a source of DNA, at the crime scene helps the investigators. 
The presence of a DNA source helps to confirm the presence of the 
perpetrator at the scene of crime. It becomes the major work of the 
Crime Scene Investigation (CSI) Team to thoroughly check and collect 
all the evidences that can be used as a source for DNA. 

Researchers have found 5 sources of DNA on a crime scene, 
arranged in order of DNA recovery and ability to obtain DNA profile i.e. 
processing rates; such as blood, cigarette ends or butts, saliva, chewing 
gum and cellular DNA. They identified that saliva and cigarette butts as 
the main source of DNA [1]. Proper collection, preservation and timely 
submission of crime scene evidence are of utmost importance, while 
solving forensic cases. Failure to follow these parameters may cause 
loss of important DNA evidence. Saliva as DNA evidence has been 
previously recovered and analyzed from inorganic substrates, such as 
cigarette butts [2,3], postage stamps [4], envelopes [5] and other objects 
[6]. Also, it has been shown that saliva can be recovered and typed from 
bite marks, sucks, fingerprints, etc. on DNA rich substrates, such as 
human skin [7]. Saliva has been recovered and profiled from bite marks 
on cheese [8]. Saliva is present in miniscule quantities on any substrate, 
hence proper sampling before extraction is important. Sweet et al. [9] 
used the ‘Double-swab technique’ to sample DNA from human skin. In 
this case study, we present a case where the only source of DNA were 
the steel tea cups left on the scene of crime by the perpetrators, after 
committing murder.  

History 
A 29 year old woman was found brutally strangulated at her 

residence, by her husband when he returned from work after 
completing his nightshift. During the course of investigation, it was 
found that the suspects knew the household and that the woman would 
be alone at the time. She was sleeping with her children wherein the 
culprit knocked the door, called her by maternal nick name which 
caused her to open the door. Both the culprits entered the house and 
drank tea that the woman had prepared. The culprits tried to force her 
for sexual intercourse which she denied. Hence, the culprits strangled 
her to death. The body was sent for autopsy, were cause of death was 
confirmed to be strangulation. On reaching the scene of crime, crime 
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AmPFlSTR  PCR Reaction Mix 10 µl
AmPFlSTR Primer set 5 µl

DNA Sample 10µl

Table 1: Quantity Requirement for PCR Technique

Instrument Operating Parameters
Capacity 96 wellx0.2ml PCR tubes/one 96 well plate

Heating/cooling Peltier based
Capable of testing temperatures Denaturation, Annealing & Extension steps

Block ramp rate 5.0ºC/Sec.
Sample ramp rate 4.4ºC/S
Temperature range 4-99ºC/S

Temperature accuracy ±0.2ºC
Customized programming Allows a maximum of 20 steps and 99 cycles

Display LCD touch screen, about 8.5 in

Table 2: Parameters for PCR Thermal Cycler Machine

scene investigation unit collected various evidences, among which 
two steel cups were collected. These cups were used by the accused to 
drink tea before commission of crime. The two steel cups along with 
reference blood samples of accused were submitted for DNA analysis 
to our laboratory [10].

Materials and methods
Evidence: Steel Cups

The surface edge of the steel cup with tea stains was swabbed with 
a sterilized wet cotton swab followed by a second sterilized dry cotton 
swab using sterile forceps. Each swab was placed in different mini-
centrifuge tube for analysis and 300 µL of Lysis buffer (1M Tris HCl, pH 
8.6, 0.5M EDTA, 5M NaCl) was added with 25 µL of Proteinase K (10 
mg/ml). The samples were incubated overnight at 56°C. Each sample 
was submitted to organic extraction in Phenol Chloroform:Isoamyl 
alcohol extraction (25:24:1) (Amerosco, Biotechnology Grade) [11]. 
The aqueous phase was washed with 70% ethanol and DNA saturated 
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but also for swabbing saliva from steel cups. The autosomal STR profiles 
obtained were compared to the alleged accused 1 and accused 2. On 
interpretation of the DNA profiles obtained from one of the steel cups, 
it was inferred that, DNA profile obtained from steel cup matched with 
DNA profile of one of the perpetrators, proving his presence at the scene 
of crime. For the 15 STR loci, profile obtained from steel cup matched 
with the DNA profile of Accused 1 completely. Profiles generated are 
given in tabular form. Profiles generated are given in tabular form.

Conclusion
Due to backlog of cases at our laboratory this particular case was 

analyzed after about a period of 2 years. The evidence sample was stored 
at room temperature, at a secure and dry place. Successful recovery of 
DNA from the evidence, reiterates the fact that proper handling of 
evidences collected from the crime scene and further preservation, 
help in preservation of DNA even after long periods of time. While 
drinking tea, at time of crime, the perpetrator left the presence of saliva, 
on surface edge of steel cup, through contact of his lips, which yielded 
DNA profile of one of the perpetrator. DNA profiling successfully 
linked the perpetrator to the crime scene. The sampling method -double 
swabbing technique- used during the analysis of this case, proved to be 
a crucial factor. The initial use of wet cotton helps in collection of dried 
saliva from the surface and the later use of dry cotton swab efficiently 
lifts the trace amounts of saliva from the now wet surface. Use of two 
cotton swabs- wet and dry- assures that the surface of interest has been 
thoroughly swabbed for traces of saliva. Using the double swabbing 
technique for collection of saliva has yielded successful results on 
human skin and bite marks. In this paper, the authors present the 
successful use of double swabbing technique for collection of saliva 
from steel cups.
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Table 3: Parameters for Genetic Analyser-3500

Instrument Operating Parameters
Fragment Size (bp) 500bp

No. of Markers 16
Polymer POP4
Detector CCD

Oven Temp 60oc
Column Size 36cm

Software GeneMapper® ID-X

 STR Loci
GENOTYPE

Accused 1 Accused 2 Steel Cup 
D8S1179 10,12 10,13 10,12
D21S11 31.2,33.2 29,30 31.2,33.2
D7S820 12,12 10,11 12,12
CSF1PO 11,12 11,12 11,12
D3S1358 15,17 17,17 15,17

THO1 6,6 6,9 6,6
D13S317 11,12 11,11 11,12
D16S539 11,11 10,12 11,11
D2S1338 19,26 19,21 19,26
D19S433 13,16.2 13,14 13,16.2

vWA 16,18 18,20 16,18
TPOX 8,11 11,11 8,11

D18S51 12,15 17,17 12,15
AMELOGENIN X,Y X,Y X,Y

D5S818 11,12 11,13 11,12
FGA 21,25 23,25 21,25

Table 4: Comparative Analysis of Autosomal STR Results of Accused 1, Accused 
2 and Steel Cup

in TE buffer (pH 8.0). 

Reference Samples

An indigenous inexpensive blood collection kit devised in our 
laboratory which contains 4% EDTA in a 2ml mini-centrifuge tubes 
is used by medical officers to collect blood, as reference samples. 
Reference blood sample of both the suspect were received in a blood 
collection kits with their consent. DNA extraction was performed 
using HiPurA Mammalian Genomic DNA Purification Kit (HiMedia 
Laboratories, India) wherein 200 µL of blood was treated and saturated 
in 100 µL Elution Buffer [12]. 

Polymerase Chain Reaction (PCR) & Genotyping
Extracted DNA from evidence as well as reference blood samples 

was subjected to Polymerase Chain Reaction (PCR) using AmPlSTR 
Identifiler Amplification Kit (Applied Biosystems, Foster City, 
CA). PCR products were separated and detected using Capillary 
Electrophoresis (ABI-3500 Genetic Analyzer, Applied Biosystems, 
Foster City, California) and DNA profiles were generated. PCR products 
were separated and detected using Capillary Electrophoresis (ABI-3500 
Genetic Analyzer, Applied Biosystems, Foster City, California) and 
DNA profiles were generated.

Result and Discussion
Autosomal STRs have high power of discrimination and are useful 

in forensic cases involving identification of the victim, the perpetrator 
and missing persons. STRs have become very popular in forensic 
science laboratories in India as the DNA profile can be obtained even if 
the sample is in very little amount. Double swab technique can be used 
not only for recovery of saliva from bite marks [1] and human skin [5] 
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