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During this presentation, attendees will be made aware of the effectiveness of PCR additives and 

enhancement techniques on the typing success of artificially-compromised DNA and DNA recovered from 
fired cartridge cases. These PCR enhancement techniques were implemented during PowerPlex® 16 
amplification and STR analysis in attempt to increase the success of developing genetic profiles from touch DNA 
recovered on fired cartridge cases and other compromised samples. 

This presentation will impact the forensic community by determining the value of new methods for 
developing DNA profiles from fired cartridge cases that can be implemented with currently accepted 
amplification and typing techniques with minor modifications. 

Cartridge cases are often handled by the person responsible for discharging a firearm and recovered at 
crime scenes. However, the touch DNA that may be present is often thought to be of insufficient quantity or too 
highly degraded for STR amplification. Prior research at the Virginia Department of Forensic Science 
(VDFS)(1) has shown that sufficient DNA may be recoverable from handled cartridge cases for STR profiling 
but its success is limited by the molecular integrity and polymerase inhibition encountered with these samples 
as a result of the firing process. Partial profiles have repeatedly been generated from fired cartridge cases in the 
research setting under “realistic” conditions, implicating that optimized PCR amplification and DNA repair 
techniques may generate profiles with more discriminatory results. Understanding the degree of compromise 
and the resulting quality of DNA may enable DNA repair or stabilization techniques to be utilized in the 
preparation and amplification of DNA for STR typing, thereby allowing for increased typing success of such 
samples. 

In this study, DNA was collected from fired cartridge cases handled by a DNA shedder. The quality of DNA 
recovered from fired cartridge cases was analyzed using Plexor HY™, a quantitative PCR technique.(2) PCR 
additives including Tween® 20, betaine, dimethyl sulfoxide (DMSO), formamide, and PCRboost™ were 
evaluated along with the commercial PreCR™ Repair mix, and MinElute® PCR purification kit using artificially-
compromised samples including fired cartridge cases. The use of the PreCR™ Repair mix failed to identify a 
specific form of damage present in fired cartridge case samples. None of the PCR- enhancement additives 
significantly improved the STR typing results obtained. 

Therefore, the results of this study do not support the routine analysis of cartridge case samples with the 
enhancement techniques evaluated. The studies suggest a large variation in DNA yield and STR typing results 
with fired cartridge case samples. Further studies are warranted to test non-probative casework samples. 
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