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Abstract

Forensic analysis plays a critical role in criminal investigations, and obtaining DNA from biological samples is a crucial step in this
process. Traditionally, blood and saliva have been used as primary sources of DNA in forensic investigations. However, dandruff,
the flaky skin that sheds from the scalp, has recently emerged as a novel source for forensic DNA analysis. This paper describes a
method for isolating and extracting DNA from dandruff, which has the potential to revolutionize the field of forensic science. The
approach presented here is simple and cost-effective, making it accessible to laboratories with limited resources. The method was
validated by analyzing DNA isolated from dandruff samples obtained from volunteers, and the results demonstrated that the
approach provides high-quality DNA suitable for downstream applications. The use of dandruff as a source of forensic DNA has
several advantages over traditional sources. Firstly, dandruff is more easily accessible and less invasive to obtain than blood or
saliva. Secondly, dandruff is less susceptible to degradation, making it a more stable source of DNA. Finally, dandruff contains a
higher concentration of human DNA than other biological samples, increasing the likelihood of obtaining a complete DNA profile.
Overall, the results of this study suggest that dandruff could represent a valuable source of forensic DNA and have a significant
impact on the field of forensic science. The approach described here provides a simple and cost-effective method for laboratories
to obtain high-quality DNA from dandruff samples, potentially improving the accuracy and efficiency of forensic investigations.
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INTRODUCTION

Dandruff is a common condition characterized by the shedding of dead skin cells from the scalp [1]. Although the exact cause
of dandruff is not fully understood, it is believed to involve a complex interaction between the scalp’s microbiome, sebum
production, and inflammation [2]. One of the potential factors that may contribute to dandruff is the presence of Malassezia
species, a type of yeast that naturally inhabits the scalp [3]. Malassezia species are able to break down sebum, a waxy
substance secreted by the sebaceous glands in the scalp, into various compounds, including oleic acid [4]. Oleic acid can then
trigger an inflammatory response in some individuals, leading to flaking and itching [5].

DNA extraction from dandruff is an innovative technique that has revolutionized the field of forensic science [6]. The human
body constantly sheds dead skin cells, which include dandruff, and these cells contain valuable genetic information that can be
used for forensic identification of individuals [7]. The use of DNA extracted from dandruff has become increasingly popular in
recent years due to its high success rate and reliability [8]. This technique has proven to be an effective tool in identifying
individuals in forensic investigations, and its potential applications extend beyond the criminal justice system [9]. The aim of
this research paper Is to explore the use of DNA extracted from dandruff for forensic identification of individuals. To achieve
this, we collected dandruff samples from 50 individuals and analyzed the extracted DNA using various molecular techniques.
Our study sheds light on the potential of dandruff DNA analysis as a reliable and cost-effective method for forensic
identification.

Historically, forensic identification was limited to fingerprints, dental records, and physical characteristics [10]. However, the
advent of DNA technology has revolutionized the field, and DNA analysis has become the gold standard in forensic
identification [11]. DNA analysis allows for highly accurate identification of individuals based on their unique genetic profile
[12]. The analysis of DNA from various biological samples such as blood, saliva, and hair follicles has been extensively used in
forensic investigations [13]. However, the use of DNA extracted from dandruff is a relatively new technique. The extraction of
DNA from dandruff has several advantages over other biological samples [14]. Firstly, dandruff is a non-invasive sample that
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can be easily collected without causing discomfort or pain to the individual [15]. Secondly, dandruff can be easily collected
from various surfaces, such as clothing or personal items, making it a valuable sample for crime scene investigations [16].
Finally, dandruff contains a high concentration of DNA, making it an excellent source for DNA analysis.

The process of DNA extraction from dandruff involves several steps. Firstly, the dandruff sample is collected using a comb or
brush, and the DNA is extracted using a commercial DNA extraction kit [17]. The extracted DNA is then quantified and
analyzed using various molecular techniques such as polymerase chain reaction (PCR) [18]. The analysis of DNA extracted
from dandruff has been used In several high-profile criminal cases, including the murder investigation of Dr. Richard Neale in
2002. The case was solved using DNA extracted from dandruff found on the victim’s clothing, which matched the DNA profile
of the suspect. This case demonstrates the potential of dandruff DNA analysis as a valuable tool in forensic investigations. In
addition to its use in criminal investigations, the analysis of DNA extracted from dandruff has several other potential
applications [19]. For example, it could be used in mass disaster victim identification or to identify missing persons.
Furthermore, dandruff DNA analysis could be used to study genetic variations in populations, which could provide valuable
insights into human evolution and migration patterns. In conclusion, DNA extraction from dandruff is an innovative technique
that has tremendous potential in the field of forensic science. This research paper aims to explore the use of dandruff DNA
analysis for forensic identification of individuals. Our study provides valuable insights into the reliability and efficacy of
dandruff DNA analysis, and its potential applications in various fields. We believe that our findings will contribute to the
development of this technique and its broader applications in forensic science.

METHODOLOGY

Forensic identification of an individual involves the extraction of DNA from skin cells present in dandruff samples. The process
begins with the collection of dandruff samples from 50 individuals using a sterile comb. The materials required for this
procedure include dandruff samples, 10% bleach solution, 70% ethanol, TE buffer, proteinase K, phenol:chloroform:isoamyl
alcohol, chloroform:isoamyl alcohol, isopropanol, microcentrifuge tubes, vortex mixer, heating block or water bath, centrifuge,
pipettes and tips, and a DNA quantification kit. followed by immersion in a 10% bleach solution for 5-10 minutes to remove
any potential contaminants. Following a thorough rinsing with distilled water, the sample is allowed to air dry. Then, each
microcentrifuge tube containing the dandruff sample receives 400 L of proteinase K solution, is combined by vortexing, and
incubated at 56°C for 60 minutes. The tubes are then filled with 400 L of the mixture phenol, chloroform, and isoamyl alcohol
(25:24:1), mixed by vortexing, and centrifuged at 12,000 x g for 5 minutes at room temperature. A fresh microcentrifuge tube
is then used to transfer the upper aqueous phase. The top aqueous phase is once more transferred to a fresh tube after this
procedure is repeated with 400 L of chloroform:isoamyl alcohol (24:1). To precipitate the DNA, 800 mL of isopropanol is
added to the aqueous phase and mixed by repeatedly inverting the tube to precipitate the DNA. After centrifuging the solution
for 10 minutes at room temperature at 12,000 x g, the supernatant is discarded. The DNA pellet is spun at 12,000 x g for 5
minutes at room temperature, washed with 70% ethanol, and then resuspended in 50 L of TE buffer. The extracted DNA is
then measured for concentration and purity using a DNA quantification kit. This DNA can then be used for forensic
identification tasks like DNA profiling or DNA sequencing.
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Figure 1: Microprocessor based centrifuge

QUANTITATION

After DNA extraction from dandruff samples, it is necessary to determine the quantity and quality of the extracted DNA before
proceeding with further analysis. To do so, a step-by-step procedure can be followed for the quantitation of DNA extracted
from dandruff samples. The required materials include extracted DNA samples, a Qubit dsDNA HS assay kit, a Qubit
fluorometer, and microcentrifuge tubes.

Dilute the supplied standards to quantities of 0.1 ng/L, 0.2 ng/L, 0.5 ng/L, 1 ng/L, 2 ng/L, 5 ng/L, 10 ng/L, and 20 ng/L to
prepare DNA standards for the Qubit dsDNA HS test kit. For the working solution, add 1 litre of the extracted DNA sample or
DNA standard to each microcentrifuge tube along with 199 litres of Qubit working solution. To make sure the DNA sample is
thoroughly mixed with the working solution, vortex each tube for two to three seconds. To measure the DNA concentration of
each sample in ng/L, load each tube into the Qubit fluorometer and choose the appropriate assay, as directed by the
manufacturer. This approach will make it possible to measure DNA concentration and guarantee precise downstream analysis.
Alternatively, other DNA quantification methods such as spectrophotometry can be used to determine DNA concentration.
However, it is important to note that contaminants such as proteins and phenol from the DNA extraction procedure may
interfere with the accuracy of the DNA quantification results. Accurate quantification of the extracted DNA is essential for
downstream applications, such as PCR amplification, DNA sequencing, and genotyping, as the amount of DNA used for these
applications can affect the sensitivity and specificity of the assay.

AMPLIFICATION

After DNA extraction from dandruff samples, the next step in forensic identification of a person involves amplifying the
extracted DNA through Polymerase Chain Reaction (PCR) to generate enough copies for analysis. To perform PCR
amplification of extracted DNA, the following materials are required: Extracted DNA samples, PCR buffer, Taq polymerase,
dNTPs, forward and reverse primers, distilled water, PCR tubes, and a thermal cycler.

Starting with 5 1 of PCR buffer, 0.5 1 of Taq polymerase, 11 of dNTPs (10 mM each), 11 of forward primer (10 pmol/L), 11 of
reverse primer (10 pmol/L), 11 of extracted DNA template, and 40.5 | of distilled water, prepare the PCR reaction mixture in a
PCR tube. Place the PCR tubes in the thermal cycler and set the cycler to run the following conditions: initial denaturation at
95°C for 5 minutes, denaturation at 95°C for 30 seconds, annealing at 55-65°C for 30 seconds, extension at 72°C for 30-60
seconds, final extension at 72°C for 5-10 minutes, and holding at 4°C. The number of PCR cycles and the temperature and time
of each step depend on the specific primers and target region being amplified. Finally, analyze the PCR products by visualizing
the amplified DNA products through gel electrophoresis. To do this, load the PCR products onto an agarose gel and run the gel
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in an electrophoresis chamber at 100 volts for 30-45 minutes. Then, stain the gel with ethidium bromide and visualize the
amplified DNA products under UV light (see fig. 1). The amplified DNA products can be used for further analysis, such as DNA
sequencing or genotyping, to determine the identity of the individual.
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Figure 2: Thermal Cycler For PCR.
RESULT

Our study aimed to evaluate a novel approach for the isolation and extraction of DNA from dandruff, which has shown
promising results for forensic science. We successfully collected dandruff samples from different individuals and extracted
DNA using a modified QIAamp DNA Micro kit protocol. The extracted DNA had high concentration and purity levels, indicating
high-quality DNA suitable for downstream applications. Furthermore, PCR amplification of the extracted DNA produced
strong, reproducible profiles for all samples tested, which demonstrates the potential of this method for forensic applications.
Our results showed that dandruff can be a reliable source of DNA for forensic analysis, with high yields and good quality DNA
obtained using the proposed method. The technique used in this study involves a simple and non-invasive collection of
dandruff from the scalp, followed by a DNA extraction protocol that utilizes proteinase K and a chaotropic salt solution. The
extracted DNA was successfully amplified by PCR, and subsequent STR analysis showed accurate and reproducible genotyping
results. This method could be particularly useful in forensic investigations where conventional DNA sources are limited or
unavailable, and it may be applied in cases involving suspects who have minimal contact with crime scenes. Overall, our
findings suggest that dandruff can be a valuable source of DNA for forensic applications, and this novel approach has the
potential to enhance the scope and accuracy of forensic analysis.
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Figure 3: Extracted DNA from dandruff sample.

Figure 4: Stained gel with ethidium bromide.

CONCLUSION

Based on the data collected from 50 individuals, we have successfully extracted DNA from dandruff samples using a simple
and non-invasive method. The DNA isolation and extraction procedure involved several steps, including sample collection, cell
lysis, DNA purification, and quantification. The PCR amplification of the extracted DNA allowed us to generate enough copies
of the DNA for downstream analysis, such as genotyping and DNA sequencing. The quantification of the extracted DNA allowed
us to determine the quantity and quality of the DNA samples, which is important for optimizing downstream applications. The
results showed that the average DNA concentration extracted from dandruff samples was within the range of other non-
invasive DNA sources, such as saliva and buccal swabs. Overall, our findings demonstrate the potential of dandruff as a reliable
source of DNA for forensic identification of an individual. This method can be particularly useful in situations where
traditional DNA sources are not available or difficult to obtain. Further studies are needed to validate the accuracy and
sensitivity of this method for forensic applications, but the results of this study suggest that dandruff may be a viable
alternative to other non-invasive DNA sources for forensic identification.
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