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INTRODUCTION:

Non-human biological evidence is encountered routinely in forensic casework. This
evidence is often left unanalysed due to lack of a standard method. When analysis is
undertaken it usually involves sequencing all or part of the mitochondrial genome
which is then compared to known sequences on GeneBank. This technique is
accepted, but has many problems including: being cost, time and labour intensive
due to the extra step of sequencing products; mixtures cannot be separated; and
degraded samples may not generate sufficient sequence data.

Therefore, ongoing research into the identification of non-human trace evidence is
being undertaken throughout the forensic community to establish a quick, easy and
cheap means to identify species. Both nuclear and mitochondrial genomes have been
examined and tests have been developed based on both. The nuclear genome is more
discriminatory, able to individualise animals, but is close to 400 thousand times
larger than the mitochondrial genome (Figure 1a). In most cases individualization of
the animal in question is not required and only the identity of the species in question
is needed. Therefore, most of the tests recently developed rely primarily on the
mitochondrial genome due to its resilience to environmental insult, ubiquity in the
body and high copy number per cell (Figure 1b).
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Figure 1:a) The nuclear genome compared to the mitochondrial genome by weight. b) The nuclear
genome compared to the mitochondrial genome by copy number per cell. 500 is used as an average
value but this number can vary from several hundred copies to several thousand copies per cell.

The use of the cytochrome b gene (cytb), located on the mitochondrial genome and
well established for taxonomic purposes, is often used in species identification. . The
full cyth gene is 1140 base pairs (bp) in size and is well known to show a high
degree of interspecies variation, but little intraspecies variation (1). Usually all or
part of the cyth gene is amplified, sequenced and compared to an online database,
such as NCBI (http://www.ncbi.nlm.nih.gov) for positive identification. Problems
with this technique are that it is time and labour intensive, mixtures cannot be
separated and degraded samples may not generate sufficient sequence data.

Based on the variation in the sequences it is possible to develop species specific
primers that will only react for the species for which they were designed. This would
decrease the time and cost of the test by removing the sequencing step, allow
separation of mixtures and allow identification of highly degraded samples since
large fragments of intact DNA would not be required.

DNA extraction and PCR amplifications

DNA was extracted from blood, tissue, hair, or buccal cells using the QlAamp®
Micro Kit (Qiagen). Hair samples were allowed to digest in Proteinase K and DTT
for up to 48 hours. PCR amplification was performed in a 20 pL reaction mixture,
which contained 2-5 ng genomic DNA, reaction buffer (200 mM Tris-HCI (pH 8.4),
500 mM KC), 50 mM MgCl2, 1.5 unit of Platinum 7ug DNA polymerase (Invitrogen)
and primers. Amplification was conducted on an ABI 2720 Thermal Cycler with the
following cycling conditions: 32 cycles of 95 °C for 45 sec, 60 °C for 45 sec and 72
°C for 60 sec, then 72 °C for 20 min for further extension. Analysis was conducted on
an ABI PRISM 310 Genetic Analyser.

RESULTS:
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