Published Online First: November, 2024
https://doi.org/10.21123/bsj.2024.10206
P-ISSN: 2078-8665 - E-ISSN: 2411-7986

S

Baghdad Science Journal

Amplification of D18S51, D8S1179, and FES loci of DNA Samples
Isolated from Guitar String Stored at Room Temperature

Abdul Hadi Furgonit? , Anindita Riesti Retno Arimurti®
Megasari>t” , Indah Nuraini Masjkur®
Nuraini’ , Luluk Hermawati?®

, Meri Meri*
, Qurrota A’yunil Huda®

, Ni Luh Ayu
, Intan Sari

1 Center for Biomedical Research, Research Organization for Health, National Research and Innovation Agency
(BRIN), Cibinong Science Center, Cibinong - Bogor, West Java, Indonesia.

2 Faculty of Medicine, Universitas Islam Negeri Syarif Hldayatullah Jakarta, Banten, Indonesia.

% Diploma Medical Laboratory Technology, Faculty of Health Science, Universitas Muhammadiyah Surabaya,
Surabaya, Indonesia.

4 Universitas Bakti Tunas Husada, Tasikmalaya, West Java, Indonesia.

5 Postgraduate School, Universitas Airlangga, Surabaya, Indonesia.

8 Institute of Tropical Disease, Universitas Airlangga, Surabaya, Indonesia.

"Student of Forensic Science Master Program, Postgraduate School, Universitas Airlangga, Surabaya, Indonesia.
*Corresponding Author

Received 14/11/2023, Revised 07/07/2024, Accepted 09/07/2024, Published Online First 20/11/2024

—G)
© 2022 The Author(s). Published by College of Science for Women, University of Baghdad.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

Abstract

The act of criminality is an unlawful behavior that constitutes a criminal offense. Criminals use various
ways to hide evidence at the crime scene. Forensic experts often find DNA on items found at the crime
scene, one of the types of evidence is a guitar. Guitar is one of the musical instruments often played by
humans that can be used as a comparison. Methods: This study used 18 guitar string samples that had
been used for five minutes and incubated at room temperature. The 18 samples were then divided into
three groups, in which each group consisted of six samples and incubated for one, five, and 10 days.
DNA identification was then carried out using a UV spectrometer for DNA quantification and the
DNAzol method for DNA extraction. Results: The mean result of DNA quantification on day 1 was
152.57 +48.02 ng/uL, day 5 was 138.66 + 47.66 ng/uL, and day 10 was 87.09 + 9.07 ng/uL. Polymerase
chain reaction was carried out using three STR primers loci, namely D18S51 (290 - 366 bp), D8S1179
(203 - 224 bp), and FES (222 - 250 bp), followed by visualization using the silver nitrate method. The
final results showed that all samples could be amplified using the D18S51, D8S1179, and FES STR loci.
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Introduction

Forensic identification is a step that is carried out
to assist investigators in identifying individuals who
are victims in criminal cases that have caused death,
because this is an attempt to respect human rights.

out before proceeding to the next stage, namely the
examination of the human remains (autopsy)®.

Personal identification is very essential in the

Therefore, it can be interpreted that the identification
process is a very crucial stage that must be carried

investigation of both criminal and civil cases because
any mistake can be fatal in the judicial process.
Identification can be done in three ways: visual
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(relatives or acquaintances seeing the human
remains); in detailed (e.g., ante-mortem data that
matched with the information that was collected
during the autopsy and other situational
information); and scientific or objective (e.g., the
examination of teeth, fingerprints, or
deoxyribonucleic acid (DNA))2.

DNA is the smallest genetic structure present in
all forms of life, from microorganisms to higher-
level organisms such as humans, animals and plants.
Each type of tissue has a different level of DNA
concentration, which depends on the structure and
composition of its cells. Usually, tissues that have
many nucleus cells and few connective tissues tend
to have high DNA concentration. Therefore the
selection of DNA samples for forensic analysis is
very diverse?.

The method used in forensic DNA analysis is to
examine the region of DNA repetition that have a
base sequence of less than 1 kb. These regions are
known as microsatellites or also called Short Tandem
Repeats (STR). Short Tandem Repeats are
microsatellite sequences that have repetition units
between 2 and 7 base pairs in length. STR analysis is
a molecular biology technique commonly used to
compare the number of allele repetition at a
particular locus in DNA between two or more
samples. To determine the STR length, the
Polymerase Chain Reaction (PCR) method is used in
which is based on the length of the PCR product.
Short Tandem Repeats, as the most commonly used
genetic marker, is distributed widely in the human
genome, and has been widely used in DNA profiling,
especially in terms of individual identification and
paternity testing for decades®.

DNA identification is an attempt to compare the
DNA profile of evidence with a comparison sample,
with the aim of determining whether or not the DNA
profile of the evidence matches with the comparison
sample. The DNA identification process relies on
specific inheritance patterns found in nuclear DNA
and mitochondrial®.

In DNA identification involving somatic
chromosomes, the commonly used comparators are
the parents (father and mother). While in DNA
identification involving the Y chromosome, the

Materials and Methods

comparator is usually the biological father, paternal
grandfather, or paternal brother and so forth. In the
examination of mitochondrial DNA, the comparator
used is a family member in one lineage derived from
the mother®,

The most commonly used DNA profiling
technique is Short Tandem Repeat (STR) because of
its convenience, requiring only a minimum of 13 loci
as reference. The FBI recommends the following
thirteen loci, mainly known as Combined DNA
Index System (CODIS) Core STR loci, as references:
THO01, TPOX, CSF1PO, VWA, FGA, D3S1358,
D5S818, D7S820, D13S317, D16S539, D8S1179,
D18S51, D21S11, and added with amelogenin
markers that are useful for analyzing gender’.

Touch DNA is defined as the epithelial cells left
on an object held or used by the suspect®*!. Touch
DNA can be used for profiling analysis, and can be
obtained from biological samples. Several studies
have demonstrated successful DNA profiling using
blood, buccal swab, hair, semen, saliva, teeth and
bones samples *3, In addition to biological
samples, DNA can also be isolated from items found
at the crime scene, such as clothes and gloves®,
masks®®, and rings®. Other common items, such as
household objects might also provide samples for
DNA profiling®. Musical instruments are among
popularly bought and owned household items. Aside
of violin and piano, guitar was reported as one of the
most purchased musical instruments!’. However, no
previous study describing profiling analysis using
DNA isolated from musical instrument, including
guitar. As an instrument commonly owned and
played, valuable touch DNA sample might be
obtained from guitar.

Indonesian Supreme Court has previously
reported guitar as one of the crime pieces of
evidence!®. However, examination of DNA swabs
derived from guitar (guitar strings) using the STR
method has not been carried out in Indonesia. This
study aims to analyze DNA derived from guitar
string swabs using the STR method as treated with
different lengths of storage time at room temperature.
The loci used in the analysis of this study include loci
D18S51 D8S1179, FES. The three loci were used
because they have high discrimination in the
Indonesian population®®,
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This research has passed the ethical test with
number 337/HRECC.FODM/VI11/2020. Samples
were taken from guitar strings played by three
volunteers for five minutes. The total number of
samples were 18 guitar strings, which were divided
into three groups consisted of six strings each. Group
I consisted of the first and second strings, group Il of
the third and fourth strings, and group 111 of the fifth
and sixth string (Fig 1). Groups I to 111 were then left
at room temperature for one, five, and 10 days,

Top string

respectively. Room temperature was maintained
around 20°C?, using air conditioner, due to higher
and fluctuating ambient temperature in Indonesia.
Wet swabs samples were then collected from each
strings, followed by DNA extraction using the
DNAzol method®. The extracted DNA was
quantified using a UV-visible spectrophotometer
Evolution One (Thermo Fisher Scientific, United
States of America)?.
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Figure 1. lllustration of the guitar strings position

After DNA quantification, two samples from
each group with the highest and lowest concentration
and purity were chosen for DNA amplification using
polymerase chain reaction (PCR). Higher DNA
yields and purity generally more suitable for PCR
analysis, while low DNA Yyields and purity might
cause amplification failure. Therefore, we selected
samples with high and low DNA concentration and
purity to determine whether PCR amplification could
be performed in different sample condition?. The

PCR reactions were carried out using GoTagq® Green
Master Mix (Promega, United States of America) in
T100™ Thermal Cycler (Bio-Rad Laboratories,
United States of America). Primers used in the PCR
reactions were from Promega (United States of
America), and described in Table 1. PCR products
were visualized using a 2% acrylamide gel run on
100V for 45 minutes, and then colored with silver
staining®.

Table 1. PCR primers®

Primer Sequence Amplicon length
(base pairs (bp))
D18S51 loci Forward Primer: 5'-AGCTTATGCAAGGACTGGAC-3' 290-366
Reverse Primer: 5'-TCTTCCAGAAAGCAGGGTGT-3'
D8S1179 loci  Forward Primer: 5-TCTGGGGCAGTAGGGAACAG-3' 203-224
Reverse Primer: 5'-GGGGGCTGACTAGCAAGAGA-3'
FES loci Forward Primer: 5-T7-GCTTGTTAATTCATGTAGGGAAGGC-3' 222-250

Reverse Primer: 5'-GTAGTCCCAGCTACTTGGCTACTC-3'

Results and Discussion

Our results showed that samples collected from
group | (stored for one day) has the highest average
DNA concentration and purity, and group 111 (stored

for 10 days) has the lowest average DNA
concentration and purity (Table 2 and Table 3).
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Table 2. DNA concentration of samples from each
group
Treatment Group

Average DNA
Concentration

(ng/ul) £ SD
Group | 152.57 + 48,02
Group Il 138.66 + 47,66
Group 11 87.09 £ 9,07

Table 3. DNA purity of samples from each group
Treatment Group Average DNA Purity

(ng/ul) £ SD
Group | 1.58 £ 0.11
Group Il 1.42+0.12
Group 111 1.21 £ 0.08

In the visualization process using an acrylamide
gel, seen in Figure 1, it is evident that all selected
samples from all groups have successfully shown
positive amplification of locus D18S51, despite
having different DNA concentration and purity.
Likewise, in Figs. 2 and 3, using the D8S1179 and
FES loci, all selected samples have also successfully
amplified.

This study showed variations in the average
DNA concentration and purity of samples collected
from guitar string stored at room temperature. The
concentration and purity of DNA are affected by
several factors that contribute to DNA degradation.
One of these factors is endogenous factors, which
originate within the cell itself. The process of cell
damage begins with autolysis and then undergoes
decay followed by aerobic decomposition. The other
is exogenous factors, which include environmental
influences such as temperature and humidity?6-28,
Abdel Hady et al.? reported that samples stored at
minus 20°C have higher levels and purity compared
to samples stored at 4°C. Other studies have also
shown that there are many factors that can affect
DNA degradation, such as chromatin structure,
transcriptional  activity and cellular location.
Therefore, it is recommended to perform DNA
analysis not only by examining nuclear DNA but also
by identifying using mitochondrial DNA¥,

Methods used for DNA extraction can also affect
the quality of DNA obtained. The DNAZol methods
is suitable for the isolation wide range of DNA
molecules, including genomic DNA and DNA
fragments down to 0.1 kb in length which are mainly
targeted in DNA profiling. Isolated DNA is ready for
molecular biology applications, without needing

additional purification. Samples stored in DNAzol
also shown stable DNA concentration and purity,
despite being stored up to six months in room
temperature®,
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Figure 1. Visualization results of guitar string
DNA using locus D18S51 (290-336 bp)
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Figure 2. Visualization results of guitar string
DNA using locus D8S1179 (203-224 bp)
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Figure 3. Visualization results of guitar string
DNA using locus FES (222-250 bp)
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The degradation of DNA due to long storage
periods can be caused by a number of factors,
Hydrolysis is one of the factors of DNA degradation
where hydrolytic reactions occur in the glycosidic
sugar bonds of DNA which can lead to depurination,
which is the loss of one nitrogen base from the DNA
sequence over time®, Environmental influences also
affect the process of DNA degradation where
environmental factors such as temperature, humidity,
and pH can affect DNA stability. For example, high
temperatures or acidic or alkaline environmental
conditions can accelerate  DNA degradation.
Exposure to ultraviolet (UV) light can damage the
structure of DNA and cause cross-linking between
adjacent DNA molecules. Oxidation also converts
DNA bases, especially pyrimidines, into different
forms such as hydantoin, which can disrupt DNA
stability. All these factors can contribute to DNA
degradation over time, and such damage can hinder
DNA analysis such as PCR and STR analysis.
Therefore, it is necessary to consider these factors in
the storage and analysis of DNA samples®,

Locus D18S51 is one of the loci in the
chromosome 18. The locus has a specific DNA
sequence which is useful in forensic DNA analysis,
and often used for STR analysis to produce an
individual DNA profile. This profile is useful for
uniquely identifying individuals, as the length and
sequence of DNA at locus D18S51 can vary between
individuals, thus being used to distinguish one
individual from another34,

Conclusion

From the results and discussion of the study
above, it can be concluded that storage of guitar
string samples at room temperature for 1, 5 and 10
days causes DNA degradation in terms of average
levels and DNA purity results. The DNA isolated
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