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B153 Assessment and In Vitro Repair of Damaged DNA Templates

Ashley Hall, MS* and Jack Ballantyne, PhD, University of Central Florida, 12354 Research Parkway Room 225,
Orlando, FL 32826

After attending this presentation, attendees will have been provided with methods for the assessment and
repair of damaged DNA templates derived from forensically relevant samples.

Little is known about the damage incurred to forensically relevant DNA samples, and there are currently no
methods for the repair of such templates. We intend to present the results of our assessment studies, as well as
the sucessful repair of damaged DNA.

DNA extracted from biological stains is often intractable to analysis. This may due to a number of
factors including a low copy number (LCN) of starting molecules, the presence of soluble inhibitors or damaged
DNA templates. Remedies may be available to the forensic scientist to deal with LCN templates and soluble
inhibitors but none presently exist for damaged DNA. In fact, knowledge of the biochemical nature and the extent
of DNA damage in physiological stains is rudimentary at best. Also unknown is the point at which the damage
inflicted upon a particular sample precludes the ability to obtain a genetic profile for purposes of identification.
Therefore, the primary aims of this work were first ascertain the types of DNA damage encountered in
forensically relevant stains, correlating the occurrence this damage with the partial or total loss of a genotype,
and then to attempt the repair of the damage by means of in vitro DNA repair systems.

The initial focus of the work was the detection of damage caused by exogenous, environmental sources,
primarily UV irradiation, but also factors such as heat and humidity. By incorporating various lesion specific
enzymes, a set of assays, both PCR and gel-based, have been developed which describe the type and
extent of damage inflicted upon DNA, both in a hydrated and dehydrated state. By dividing the UV spectrum
into its component wavelengths, and combining each with various other conditions, the major causes of
damage have been identified and their effects on genetic profiling assessed.

Armed with this knowledge, the next focus was the repair of the damage by means of in vitro DNA
systems. Efforts have been concentrated on base excision repair, a direct reversal, single strand gap repair, and
translesion synthesis assays. By modifying the assays and employing various combinations of the systems,
a genetic profile has been obtained from previously intractable samples.
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