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Lysis of Host Cells and Viral Particles in
Extracting Viral Nucleic Acids from

Human Samples

Treewat Watthanachockchai and Kingkan Rakmanee
Department of Pathology, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok
10400, Thailand

ABSTRACT Cell lysis and disruption of the structures encapsulating the genetic materials of viruses
are the initial steps in nucleic acid extraction, a critical process in the molecular diagnostics of viral
pathogens such as HIV, SARS-CoV-2, MERS-CoV, and influenza, which are essential for controlling
outbreaks, monitoring their spread, and studying the evolution of pathogenic viruses. Nucleic acid
extraction plays a pivotal role in molecular biology techniques, including PCR, Real-Time PCR, and
Next-Generation Sequencing (NGS). The development of extraction methods that destroy the genetic
material envelope structure, inhibit nuclease activity, and eliminate contaminants is essential. These
approaches contribute to the efficient degradation of cells and virus particles. Laboratory diagnostic experience
indicates that the quality of extracted nucleic acid has a direct impact on analytical accuracy. This effect is
particularly significant in samples containing low viral loads. Therefore, the development of efficient extraction
methods is crucial for obtaining pure nucleic acids in sufficient quantities for laboratory analysis and

medical applications.
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