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It is widely known that DNA can be recovered
from body fluids such as blood, semen, and
saliva, all of which are commonly encountered
at crime scenes. However, it is a lesser known
fact that DNA can also be recovered from skin
cells left behind on a object that a person has
handled or touched. This type of DNA is known
as touch DNA, and can be useful in cases
involving items such as bullets or shell casings
that a perpetrator may have handled before
firing from a gun that is then left behind at the
scene. The issue with touch DNA is that very
small amounts of it can typically be recovered
for testing. The STR typing method that is
commonly used to produce a suspect profile is
not sensitive enough to detect these minute
amounts of DNA so that a useful profile can be
produced.

 Explore SNP (Single Nucleotide
Polymorphism) genotyping with small
amounts of DNA

 Develop a panel of SNP markers that is
discriminatory enough to be used for
identification purposes

Obtain DNA samples from 18 individuals in
each of five ethnic groups. Dilute each sample
to Ing/ul. Type samples at four different SNP
markers using polymerase chain reaction and
SNaPshot reaction. Visualize the results by
capillary electrophoresis. Calculate allele
frequencies for each marker in each of the
ethnic groups. Compare the observed
frequencies to those shown in an international
database.
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When comparing our observed allele
frequencies with the frequencies given by the
1000 Genomes Project, there were a few
differences. There was a significant difference
in allele frequencies at almost every locus
among the Native American population. One
explanation for this difference could be that
the Native American tribes in Oklahoma, which
we used for our study, might differ genetically
from the Native American tribes that were
used in the 1000 Genomes Project’s
international study. Another possible reason
that the frequencies may differ among all
observed populations is that the number of
individuals that we used in our study is much
less than the number of individuals used for
the international database. Our results are
based on data collected from 18 individuals in
each ethnic group while the international
database used 2,504 individuals from each
ethnic group. A total of four SNP markers were
used in this study. After analyzing these
markers, 6 Blacks, 4 Caucasians, and 5 Native
Americans were shown to have the same
profile as another individual in the population.
Ultimately, we will use 10 SNP markers which
will likely bring the number of matches within
each population down significantly due to the
added discriminatory power. Overall, the
SNaPShot reaction that is used to analyze SNPs
Is easy to perform. It uses technology that is
currently available for use in forensic DNA
laboratories. SNaPShot technology can type
trace amounts of DNA with little difficulty,
while STR typing cannot. It has also proven to
be very discriminatory when using the right
amount of SNP markers. Therefore, this
technology can be useful for criminal
investigations in which touch DNA is available.
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