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The use of forensic DNA to solve crimes is well established. Forensic evidence samples are often
degraded or contain environmental contaminants, which interfere with PCR amplification (3, 10, 14, 16).
There are several known inhibitors to PCR: calcium, collagen, humic acid, hematin, melanin, indigo dye,
and phenol-chloroform (4, 14). These inhibitors may interfere with the cell lysis or capture necessary for
DNA extraction, by causing DNA degradation and/or inhibiting DNA polymerase amplification of target
DNA (16). Three possible mechanisms of inhibition are (1) binding of the inhibitor to the polymerase, (2)
interaction of the inhibitor with the DNA, and (3) interaction with the polymerase during primer
extension (14). To overcome the effect of PCR inhibitors, purification from inhibitors prior to DNA
extraction, removal of inhibitors during or after DNA extraction, or relief or suppression of the effect of
PCR inhibitors when performing PCR can be utilized (6). Inhibitors may cause loss of signal, peak
imbalance, and/or allelic dropout (14).

There are several methods that are being utilized to overcome inhibition during PCR amplification, such
as adding more Tag and BSA (10); as well as using kits designed to overcome inhibition, such as
Identifiler Plus (Applied Biosystems) and PowerPlex 16 HS (Promega).

A new method to enhance amplification includes the use of a novel reagent, known as STRboost
(Biomatrica, Inc.), that was reported to improve PCR performance five-fold or more on challenging and
difficult to amplify samples (18). This project will explore the amplification enhancement of STRboost on
low quantity and low quality DNA samples that are spiked with inhibitors.

This project will examine different amplification strategies with and without STRboost on varying
amounts of inhibited DNA samples spiked with indigo dye, and phenol chloroform.

Replicate samples of control DNA at 0.62 ng spiked with varying amounts of inhibitors will be prepared.
Real-Time PCR (gPCR) with the Quantifiler Kit (Applied Biosysems) will be used to quantify the samples
and evaluate the level of inhibition via monitoring the IPC values(17). PCR amplification will be
performed using the Identifiler, Identifiler Plus Kit (Applied Biosystems) and/or the Powerplex 16 HS Kits
(19) as per the manufacturers recommendations. The Identifiler protocol will also be modified with and
without 2x Tag and BSA, as well as with and without STRboost. The products will be separated and
detected using capillary electrophoresis (CE) on the ABI 310 or the ABI 3130 Genetic Analyzer (Applied
Biosystems). Analysis of the data will be performed using GeneMapperID from Applied Biosystems,
which assesses both quantitative and qualitative data of all samples.

Results indicate that when STRboost is used with the Identifiler Kit, peak height and heterozygous peak
balance is improved. Results on samples spiked with inhibitors using the additional amplification
strategies will be presented.
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