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Effect of timing, humidity and sunlight on quality of DNA from hair.
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ABSTRACT

This study was aimed to investigate the effect of timing, humidity and
sunlight on the quality of DNA in human head hair and develop a method to improve
capability of degraded DNA analysis. Human head hairs were treated by leaving for a
period of time; 0, 2, 5, 7 and 10 months, in certain humidities; 30%, 60% and 90%, or
exposed to different sources of light for 4 and 8 hours. The buccal swabs were used as
control samples in all experiments. DNA from hairs and buccal tissue samples were
extracted, amplified at amelogenin gene of nuclear DNA and HV-2 region of mitochondrial
DNA, separated with agarose gel electrophoresis, and stained with ethidium bromide. DNA
band intensities were then measured using ImageQuant TL software, and analysed with
statistics, one way ANOVA compared among 3 sample groups or more (n = 5), and t-test
(one-tailed) compared between 2 sample groups (n = 5). The results ‘showed that the DNA
quality from hairs and buccal tissue samples was reduced, when i) samples were left for
too long, by which the nuclear DNA was decreased at significant level in the 2nd month
and at highly significant level in the 7th month, while the mitochondrial DNA was
decreased in the 5th and 10th month, respectively, ii) samples were left in high humidity
conditions, by which nuclear DNA was decreased at significant level in the 30% humidity
and at highly significant level in the 90% humidity, while the mitochondrial DNA was
decreased only in the 90% humidity, and iii) samples were exposed to sunlight or a
tangsten light-bulb for 4 hours or more, by which only the nuclear, not mitochondrial, DNA
was affected. It was also found that an increase of PCR cycles might be an alternative
method for improvement of degraded DNA analysis. The results of this study can be used
as guidelines for assessing hair / buccal tissue quality in the crime scene, and
accommodating environmental factors in the forensic laboratories for a better preservation

of hair / buccal swab evidences to get more efficient DNA typing.
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