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Differential extraction is the preferential method to isolate sperm cell DNA from vaginal swabs for subsequent DNA typing in sexual assault investigation to
generate the perpetrator's DNA profile. However, the use of DNA isolated via differential extraction for DNA typing shows two major limitations. First, DNA
typing results in mixed DNA profiles as sperm cell DNA fractions are contaminated by DNA derived from the victim, and hence, cause a decrease in
significance. Second, the total number of sperm cells decreases with time since intercourse which might cause the perpetrator's DNA to drop far below the
contaminating victims DNA, thereby escaping from being detected.

To overcome the limitations resulting from mixed DNA samples and low numbers of sperm cells we applied low-volume on-chip DNA typing to single sperm
cells and compared the data to the current gold standard technique of differential extraction.
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We successfully applied low-volume on-chip DNA typing to single sperm cells yielding a PCR success in 97.5% of all analyzed
single sperm cell samples with a mean PCR efficiency of 62.8%. Furthermore, we were able to identify a sample containing more
than one cell allowing to exclude “contaminated” samples from further analysis.

Summary As shown, differential extraction - a standard technique widely accepted in forensics for isolating sperm cell DNA from mixed
samples - encounters application limitations already at a total number of approximately 500 sperm cells isolated from a mixed
sample containing 5-10° vaginal epithelial cells (1:1024). We therefore suggest to further investigate the use of single cell DNA
typing especially in mixed samples containing only a few target cells in an overwhelming background of non-target cells as this is
true for a number of samples in forensic casework. .
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