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Abstract 

    Analysis of touched DNA from crime scenes is fundamental in forensic DNA laboratories. Many 

factors affect the recovery of DNA from touched surfaces and then affect the quality of the final 

results.  The aim of this work is studying the possibility of recovery suitable amount of DNA from 

ltouched portable computer. The computer was cleaned with 10% Bleach then touch and DNA 

collected for extraction by Organic method and two STR regions D5S818 (115-163bp) and FGA (308-

464bp) were amplified. The results showed that it is possible to isolate a proper amount of DNA from 

touched portable computer where it was amplified and then analyzed by Agarose gel electrophoresis. 

The conclusion is that portable computer is suitable source for forensic analysis. 
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Introduction 

  In some crime scenes there are no biological, 

physical and visible proof accessible to inspector. 

In this situation, DNA that transferred from the 

suspect through contact with evidences found at 

the crime scene may be help in crime 

investigation. Touch DNA or Trace DNA refers 

to the DNA that recovered from epithelial cells 

(skin) when a person comes in contact or handled 

items such as clothes, a weapon or other objects 

(1). Individual shed about 400,000 skin cells 

every day and these cells may be transfer to 

contacted surfaces (2). These cells contain either 

fragmented DNA or cell-free nucleic acids and 

can contain enough DNA to produce a genetic 

profile using polymerase chain reaction (PCR) 

amplification techniques (3). Utilizing Short 

Tandem Repeat (STR) markers and analysis its 

result with genetic analyzer instrument for 

generation individual's DNA profiling is 

considered important technique used in forensic 

field and paternity testing (4). The quantity of 

DNA that required for DNA analysis by genetic 

analyzer range between (1.0- 2.5ng) which equal 

to 200 cells (5). There are many factors influence 

on the quantity and quality of extracted DNA 

from surfaces some are related with nature of 

surface and other related to methodology of 

collection sampling, isolation, analysis DNA and 

even individual’s tendency to deposit DNA on 

surfaces when touch it (6-9). Several studies 

conducted to analysis touch DNA isolated from 

many surfaces such as cell phones (10), Optical 

Data Disc (11), latex gloves (12). The destination 

of this study was determining the capability of 

isolation touch DNA from portable computer 

surface. 

 

Materials and methods  

Subjects 

  Three portable computers with different brand 

were chosen (lenovo, hp and Dell laptops), some 

have a matt surface and other have polished 

smooth surface.  

DNA extraction 

  Before samples collection the surface of 

portable computers were cleaned with cotton 

piece wetted with commercial bleach (10%) then 

with distilled water and left surface to dry (13). 

Twenty Touch DNA samples were collected from 

different volunteers, furthermore twenty buccal 

swabs collected from buccal cavity from the same 

volunteers as references samples. The volunteers 

didn’t wash them hand for (2 hours) and touched 

the portable computer from different places for 

one minute. The samples were collected from 

contact surfaces by utilizing wetted cotton swabs, 

while reference samples were collected from 

buccal cavity by using dry cotton swabs. Both 

touch DNA and buccal swab samples were 
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extracted by organic method according to a 

previously published protocol (14). 

Measuring quantity and quality of DNA  

Concentration and the purity of isolated DNA 

were measured using Nanodrop (Thermo Fisher 

/USA). 

Agarose gel electrophoresis 

Extracted DNA was subjected to agarose gel 

electrophoresis to confirm the presence and 

integrity for both gDNA and PCR products.   

 PCR amplification 

Larger and smaller STR marker (FGA and 

D5S818) were amplified by using specific 

primers according to accession number in 

(GenBank: M64982, AC008512, respectively) 

(table 1)

 

Table 1: primer sequences of FGA and D5S818 loci and their band size 

STR loci Primers PCR product 

size 

FGA Forward 

primer 

5'GGCTGCAGGGCATAACATTA'3 308-464 bp 

Reverse 

primer 

5'ATTCTATGACTTTGCGCTTCAGGA'3 

D5S818 Forward 

primer 

5'GGTGATTTTCCTCTTTGGTATCC'3 115-163 bp 

Reverse 

primer 

5'AGCCACAGTTTACAACATTTGTATCT'3 

 

PCR was performed with a total volume of 25 μl. 

The reaction components consist of 12.5 μl of go 

tag green master mix (Promega, USA): TaqDNA 

polymerase, dNTPs, MgCl2 and reaction buffer 

pH 8.5), 1 μl forward primer, 1 μl reverse primer, 

10 μl DNA template and 2.5 μl free nuclease 

distilled water. The PCR thermo cycler was run 

with following program: 95˚C for 5 min (initial 

denaturation) followed by 35 cycles of 95˚C for 

30 s (denaturation), 57˚C for 40 s (annealing), 

72˚C for 45 s (extension) and a final extension of 

72˚C for 5 min. Then, PCR products are 

separated on 2% agarose gel with the present of 

(800-50 bp) DNA ladder and visualized under 

UV light of transilluminater. 

 

Result and discussion 

  This study was conducted for assessment of 

DNA analysis which has been isolated from a 

portable computer after been touched. Some STR 

loci using in global laboratories kits were 

amplified. 

Short tandem repeat analysis is important 

identification tool in forensic field. There are 

many STR kits which use for this purpose but the 

best of them, the one that test more STR region 

(loci) in an individual and is considered a 

powerful discrimination kit. Due to very 

expensive cost of STR kits and difficulties that 

faces researcher in obtain a like kits, therefore 

this research was restricted to amplification of 

larger and smaller STR marker which are FGA 

and D5S818 respectively, and analysis on agarose 

gel electrophoresis.  

Result, have shown that the concentrations of 

DNA which were isolated from buccal swab 

samples ranges between (35-152 ng/ µl) and the 

purity ranges between (1.5- 1.9) while the 

concentrations of DNA which were isolated from 

a touched smooth laptop surface samples ranges 

between (0.00 - 22 ng/ µl), and that isolated from 

a touched matt laptop surface samples ranges 

between (0.00 - 36 ng/ µl). Whereas the purity 

ranges between (0.03 -1.6) and (0.03 -1.8) 

respectively (table 2), Some of tested samples 

that isolated from touched laptop surfaces show 

no DNA concentration when measured with 
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nanodrop instrument (the percentage of negative 

results are 40% for samples isolated from touched 

polish smooth surfaces and 20% for samples 

isolated from touched matt surfaces). This may 

indicate that DNA is not always transfer through 

touched alone and this can be explained that 

some individuals tend to shed skin cells in greater 

rate than others who cannot leave enough DNA 

behind them to yield a DNA profile (15-18). In 

addition, the quantity of DNA that is transferred 

to touched objects depended on other factors such 

as nature of the surfaces in contacted (Rough 

surfaces tend to reserve skin cell DNA better than 

smooth surfaces), pressure and friction with 

contacted objects can also increase amount of 

transferred DNA (19). 

Table  2 : The concentrations and purity of DNA extracted from both touched laptop surfaces and buccal swab 

samples 

Dell and hp laptop brands (Smooth surface) Lenovo laptop brand (Matt surface) 

 

Touch DNA samples Buccal swab samples 

(reference) 

Touch DNA samples Buccal swab samples 

(reference) 

Concentration 

(ng/ µl) 

purity Concentration 

(ng/ µl) 

purity Concentration 

(ng/ µl) 

purity Concentration 

(ng/ µl) 

purity 

4 1.3 56 1.8 11 1.2 79 1.7 

2.6 0.9 98 1.8 0.9 1.0 100 1.8 

17 1.6 47 1.6 7 1.2 72 1.7 

0.00 0.03 137 1.8 0.00 0.04 133 1.8 

3 1.0 85 1.9 0.00 0.03 46 1.8 

12 1.3 94 1.7 3.1 1.0 125 1.9 

0.00 0.07 112 1.9 36 1.8 56 1.9 

22 1.6 78 1.8 6 1.5 35 1.8 

0.00 0.03 38 1.5 14 1.5 91 1.9 

0.00 0.06 152 1.6 8 1.0 108 1.5 

 

Generally, DNA is accepted as ‘pure DNA’ when 

the ratio is ̴ 1.8 (20). In this study, the purity was 

lower than the ratio A260/A280 of pure double-

stranded this could be due to contamination of the 

samples with proteins and phenol. 

Electrophoresis analysis for gDNA that was 

conducted on 1% agarose show Sharp bands for 

DNA isolated from buccal swab samples and 

there were no specific bands for any sample 

isolated from touch DNA Figure 1. The top-most 

layers of skin that constantly disposed of are the 

keratinized 'dead layer' which have lose their 

nuclei and have only small amounts of  

 

fragmented DNA (21). Most common extraction 

methods utilized by researchers in forensic 

laboratories do not recover all collected DNA, 

with losses up to 75% occurring from chelex and 

organic extraction methods (22-24). Although our 

results show good quantities for DNA that 

extracted form touch DNA, they cannot show  

 

specific bands when analysis on agarose gel. This 

may reflect that DNA concentrations may be 

overestimated to varying degrees when assessed 

with the NanoDrop. Increasing the concentration 

of agarose gel may be required when extracted 

DNA have low quantities (20). 

 

Figure 1: Gel electrophoresis analysis of genomic 

DNA on 1% agarose gel stained with red safe DNA 

dye and electrophoresed at 5 volt /cm for 45 

minutes and visualized under UV light, lines (1-3) 

represent buccal swab samples and lines (4-6) 

represent touch DNA samples 

STR marker loci (FGA and D5S818) were 

amplified by using specific primers and gel 
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electrophoresis for analysis of PCR amplicons 

was conducted on 2% agarose. In this study 

fragment size of amplified FGA locus was (115- 

163 bp) and D5S818 locus was (308-464 bp) 

depended on repeat core in these loci in different 

individuals.  PCR products for both FGA and 

D5S818 loci show faint bands for touch DNA 

samples when compared with samples that 

isolated from buccal swabs which appeared sharp 

specific band figure 2 and figure 3 respectively.  

 

Figure 2: PCR product for FGA loci (line 1 

represent buccal swab sample amplicon, line 2 

represent touch DNA amplicon, line 3 represent 

repeat amplification of touch DNA amplicon, M 

represent marker DNA (800-50 bp) 

   

Figure  3: PCR product for D5S818 (line 1 

represent buccal swab sample amplicon, line 2 

represent touch DNA amplicon, line 3 represent 

repeat amplification of touch DNA amplicon, M 

represent marker DNA (800-50 bp) 

  Re-amplification for FGA and D5S818 

amplicons with same thermal program that 

mentioned above appeared sharp specific bands 

which were identical to buccal swab samples 

when analysis on 2% agarose figure 3,4. The 

faint bands which result from first amplification 

may be related to low concentrations of touch 

DNA and the presence of inhibitors which make 

it difficult to obtain full DNA profile from such 

samples. Improving amplification for touch DNA 

either by repeated amplification, increasing cycle 

numbers during PCR, adding chemical adjuvant 

such as bovine serum albumin to increase 

reaction efficiency by preventing inhibitory 

substance from reduce the activity of Taq 

polymerase or by increasing DNA quantity 

through whole genome amplification (WGA) by 

replicating the entire DNA sample, rather than 

the specific target with PCR were recommended 

by several studies to facilitate increased STR 

profiling success (25-27). 

 

Conclusion 

  Computers are widely used in the world, and 

now became a part of crime scenes. Forensic 

investigation of computers is focused on the 

digital information stored in the computers such 

as files, messages, pictures; calls sent and 

received which not indicate the user identity in 

crime scenes. Touch DNA that transferred from 

suspected through contacted with portable laptop 

can help in crime investigation. Even when the 

quantity of touch DNA is very low, full or partial 

STR profile can be obtain from such samples by 

improving the methodology of extraction and 

amplification. 
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 المحمول عزل وتضخيم الحمض النووي التلامسي من الحاسوب

 سرى نبيل      ضحى سالم نعمة    سباح  مجيد ارشيد    مريم جاسم شهاب

 العراق -بغداد  / جامعة النهرين /والتدريب مركز الدنا العدلي للبحث 
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 الملخص:

ر على لعوامل تؤثد من ايعدال. الجنائيةفي المختبرات يعتبر تحليل الحمض النووي التلامسي من نماذج مسارح الجريمة فحصا اساسيا   

فة امكانية الى معر البحثهذا كمية الحمض النووي التلامسي المعزولة من السطوح المختلفة وبالتالي على نوعية التحليل النهائي. يهدف 

 لمسه  ثم محمول ومنلاحاسوب اللتحليل الجنائي. تم تنظيف ا المحمول لغرضعزل كمية مناسبة من الحمض النووي من سطح الحاسوب 

الاكبر  STRالعضوية ثم تم تضخيم تتابعات المواقع الوراثية  ستخلاصوجمع نماذج منه وعزل الحمض النووي باستخدام طريقة الا

امكانية عزل كمية  الدراسة الحالية . اظهرتD5S818 (115-163bp)و  FGA (308-464bp)والاصغر حجما وهي على التوالي 

ي. الحاسوب لكهربائاللتحليل الجنائي حيث تم تضخيمها والكشف عنها بالترحيل  من الحامض النووي التلامسي وامكانية استخدامها مناسبة

 يعتبر مصدر مناسب للتحليل الجنائي.المحمول 

 

 .، الحاسوب المحمولمسرح الجريمة، الكلمات المفتاحية: الحمض النووي التلامسي
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