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Abstract

This study addresses the challenge of mixed DNA profiling from a vaginal swab in a gang rape case and systematically optimizes
the differential lysis method. The initial examination adopted the conventional differential lysis procedure, which only detected the
mixed typing of the victim and one of the suspects, with an excessively high proportion of female components and weak typing of the
suspect. Through analysis, incomplete digestion of female epithelial cells and insufficient release of sperm DNA could be the main
reasons. Re-examination was performed under optimized conditions, including increasing the proteinase K reaction temperature to
56°C, extending digestion time, supplementing enzyme additions, and enhancing washing steps. These modifications successfully
yielded clear mixed STR profiles of both suspects, while the profile of the victim was substantially eliminated. This study
demonstrates the effectiveness of optimizing the differential lysis parameters for multi-contributor mixtures and provides a technical
strategy that can be referred to in similar cases for mixed DNA profiling.
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