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Abstract : Mitochondrial DNA hypervariable regions have important application value in forensic individual
identification, species phylogenetic identification, and population genetics research due to their
characteristics of maternal inheritance, high copy number, and fast evolution rate. This article
systematically analyzes the applicability of mitochondrial DNA hypervariable sequencing alignment
technology from the perspective of technical solutions. It explains the core technical parameters such
as sample extraction and purification, PCR amplification, sequencing platform, and sequence alignment
algorithm, and proposes a technical implementation plan that includes experimental process design,
quality control, data analysis, and result verification. Research has shown that by improving the
reaction system and comparison scheme, the accuracy and reproducibility of high variability region
sequence data can be increased, providing reliable technical support for related fields.
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