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Abstract

Sexual assault is a social problem faced by every society irrespective of caste, creed or culture. In cases of sexual assault, as soon as the
victim files the First Information Report (ELR.) she gets the medical examination at nearby government hospital by a gynaecologist.
But it is seen that due to hesitation, social problems or any kind of relation between the victim and the accused matter is not reported
immediately to the police. This hesitation results in the delay of the medical examination and collection of samples like vaginal swabs,
breast swabs, nails swab, and other bodily swabs. In such cases, it is noted that the detection of semen and profiling of DNA fails due to
daily hygienic chores. In this delayed medical examination case, semen detection and D.N.A. profiling was done on all the exhibits and
concluded that where other exhibits like vaginal, and bodily have failed to detect the semen and DNA profiling, while vaginal wash played
important role in detection of semen and DNA profiling in the case, even after more then100 hours of the incident. Vaginal wash is the
best source for detection of semen and DNA profiling, especially in the delayed medical examination cases. Differential extraction is the
best way to for differentiating the male and female part but should avoid in the case where quantity of sperm is less. Generally the quantity
is very less in delayed medical examination cases and should be handled properly as there are chances of the loss of male DNA during
differential isolation. In this study, it was found that high amount of female fraction, peaks of male DNA will be very poor and a conclusive
report was prepared with the support of Y-STR analysis.
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Introduction

A sexual offense is such a crime, no eyewitnesses are found there is generally victim and accused, that’s why prosecution wants to
prosecute the accused on the basis of the physical and biological evidence left at the crime scene spot or the body of the victim.
These two types of evidence play the vital role in the reconstruction of an event [1] In sexual assault cases where the quantity of
semen is poor then direct acid phosphatase test can help to locate the dilute semen stains [2]. Modern methods of D.N.A. profiling
are highly dependable and well grounded upon in forensic biological examination of samples as it can generate confirmatory
results for the identity of the person. Epithelial cells also give the profile of the victim along with the profile of perpetrator in
particularly in sexual assault cases; however, efforts can be made for differentiating the male part (spermatozoa) from epithelial
cells. In such cases, the D.N.A. profile generated from various exhibits taken from the body of the victim collected during the
medical examination using SAFE (Sexual Assault Forensic Examination) kit can be easily used to link the accused to the crime.
This can be done even for vasectomised or azoospermic individuals using Y-STR examination but no differential extraction. The
linking of the accused to the crime can also be done in the case of delayed examination. In my previous study published in 2015
(13) a total of 20 cases were analysed and average value of DNA from the vaginal washing was 16.32ng/ ul out of 20 samples,18
samples showed positive results while remaining 2 samples showed nil concentration while other body swabs were less than vaginal
washing. The present study is an attempt to evaluate the positive result in delayed medical examination submission to forensic lab
and delayed examination. This is shown in the given case study.

Case Study

The case involves a minor victim of around 16 years of age who was sexually assaulted by her brother-in-law in an Apartment in
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Delhi on the night of 21 March’14. The accused managed escaping from the site of crime on 22" March 2014. The victim managed
to get back home after the accused had run away. She did not report the matter to the police due to close relation to the accused
and social hesitation. Victim of the sexual assault simply wants to go the safe place where she feels secure, try to clean up and want
to forget the tragic incident. [3] Family relationship with accused may delay reporting the case up to one month [4]. She filed the
First Information Report (EL.R.) on the 25" March 2014 and the police officers took her to the nearby government hospital on the
same day few hours after reporting the matters to police and her medical examination was done. All the exhibits were collected
from the victim’s body using the SAFE (Sexual Assault Forensic Examination) kit along with washing from vagina. These samples/
exhibits were sent to the Forensic lab for examination on 4" April 2014 i.e., after 11 days. The delay of 11 days to submit the
samples in Forensic Lab was procedural delay as police prepared the charge sheet and other documents. It is clear from the case
history that there was a delay of approximately four and a half days in the medical examination from the time of sexual assault of
the victim which is very crucial. Clothes like undergarments and bed sheet may help for long duration for semen stains [5]. No
bed sheet was collected by the Investigation officer of this case and undergarments were washed prior to the medical examination.
The confirmatory test for semen was negative on garments and vaginal swabs etc. The samples were examined in the lab and it
was found that the detection of semen and D.N.A. profiling of the accused was successfully developed only from one of the bodily
swabs/ samples i.e., vaginal washing, no other sample was positive for semen. Peak size was female fraction was much higher than
male part due to small quantity of spermatozoa in mixed profile.

Materials and Methods

The exhibits of the given case were received in the lab on 4™ April, 2014 and were stored at 4 °C as per standard protocol to ensure
diminished levels of degradation. Due to a large number of pending cases in the laboratory the case was taken for examination in
the month of March 2015 after one year of the incident. The semen was identified by AP test and Microscopy of spermatozoa. It is
already known that the presence of spermatozoa and quantity of DNA is affected by environmental conditions and cloth texture
of exhibits [6]. The colour of clothe may inhibit the process of DNA amplification. But there was no semen on bodily swabs and
garments as routine washing was done. The vaginal wash is not affected by inhibition as it is taken in distilled water.

Selection of Sample
D.N.A. Extraction

All the samples of this case received in the lab were subjected to identification of semen by acid phosphatase test and presence of
spermatozoa. As there was a lot of delay in medical examination of the victim semen could not be traced from the undergarments
of the victims and different body swabs except the washing from the vagina. Even then vaginal cervical, culture and rectal swabs
and underwear along with washing from vagina were taken for organic extraction [7]. The sample was in liquid form it was taken
into micro centrifuge tube capacity .5ml than centrifuged at 10000 rpm. The supernatant was removed and there was only solid
material left including the vaginal epithelial cells and spermatozoa as male part while other swabs were taken directly. All samples
were added 500 pl forensic buffer 40ul sodium dodecyl sulphate, 10pl Proteinase K and 10 pl ditheothreitol to digest the cells.
To remove the protein material and contaminants samples were added to phenol chloroform and iso amyl alcohol in the ratio of
25:24:1. Sample was precipitated with sodium acetate and isopropanol and washed with the alcohol. The purpose of this method
was to extract the DNA from spermatozoa along with the epithelial cells of the victim. One of the advantages of analysis of vaginal
wash that there is no other material except the distilled water in washing is taken. The inhibitors are major problem in PCR analysis
in the samples like jeans pant or any other garments. Inhibitors are generally exerting their effects by interaction with DNA. A
number of methods have been developed to improve PCR amplification in the presence of inhibition [8]. One of the important
methods is the use of silica-based column which is generally available commonly provided by the firm like Qiagen. Three main
processes include (i) binding of the inhibitor to the polymerase (ii) interaction of the inhibitor with the DNA; and (iii) interaction
with the polymerase during primer extension [9,10]. Though during RT-PCR it has shown there was no inhibition in the vaginal
washing.

Quantification of DNA

Concentration of male DNA isolated from each sample was measured by quantification method by using Quantifier Duo Kit
(Applied Bio system) on the Real-Time 7500 PCR instrument [11]. This kit contains the three components Taq Man Human male
specific sex determining region Y and Internal positive control. This technique is helpful to ascertain the quantity of male DNA
in the sample and further to know the inhibition in the sample. Quantitation standards were used to quantify the DNA samples.
STR gives more information and easy to use in forensic cases. In the case of autosomal STR fail to detect some markers or peaks
are poor comparative to female fraction peaks than it necessary to go for Y-STR [12]. Y-STR will be done if the presence of male
DNA confirmed after quantitation in RT-PCR and quantity of male is very less than human DNA due the high amount of female
fraction.

Results and Discussion

The detection of semen and further DNA profiling of DNA from only one source vaginal wash become important while other
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sample failed to detect semen from the other body swabs and isolate the male DNA in sexual assault cases. Profile of accused
was established and matched with one sample which is washing of vagina of the victim. Hence it could be stated that in cases of
delayed medical examination of sexual assault victim vaginal washing is capable of generating positive results either by autosomal
STR or Y- STR even up to four and a half days while other bodily swabs failed to detect the male DNA. Semen detection and DNA
fingerprinting in sexual assault cases (included delayed medical examination) had concluded that of all the samples collected
vaginal washing had a relative percentage of male DNA of 17.18% which was the highest [13] (Figure 1 and 2).

Samgle Name sQ
(56610x0+2 B
a0 150 210 2?_'0 330
6000
4800
3800

-
&_
b—
E

N ITLRIVARER! JOARR
{ub

1517 19 7 ) 3 10| % 10/ 1820 24
16 9.3 1 911 21
(56610x0+2 N
[pissszs | IR [ TPOX  |[ piessi ]
o0 150 210 270 330
4500
as00
2700
1800
900
o Al L_.L Ak DAL Ak Alag ! il AU 11
1345.2 156719 8[10123 134 20|23 |27
Sampie Name 50 |
[ 5661ex9+2 | ]
[ [osssE —  ‘®a 1
100 150 200 250 300 350
tmui

1m+| _l L
o" —h A A
——]
- 2224
Ly l3_ 25

Figure 1: A mix Profile (male and female) in Autosomal STR by using identifier plus kit having 16 markers showing the low
peak so female, due to low quantity of male DNA and high peaks belong to the female.
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Figure 2: Profile of Y STR in sexual assault case (based on the analysis of Y chromosome specific marker) is able to eliminate
the female DNA as shown in previous profile.
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