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Abstract

Cultural values, as an inseparable part of a nation's historical identity, must always remain a top priority
in research and academic studies. Archaeology, leveraging modern methods particularly ancient DNA
studies has made significant strides in uncovering the untold stories of past civilizations. Recent
advancements in this field have enabled more precise reconstruction of human history. This study
examines published articles and experimental results to investigate the chemical degradation
mechanisms of DNA and evaluates appropriate extraction methods. The primary objective is to develop
optimized approaches to overcome DNA extraction challenges, enabling high-quality retrieval and
identification of ancient DNA from minimal samples. The findings provide valuable insights into
ancient genetics, including human ancestry, migration patterns, population admixture and divergence,
kinship relations, genealogy, and genetic disease diagnosis.

Enhancing laboratory protocols and sampling techniques from archaeological sites plays a pivotal role in
advancing ancient DNA research. Over time, DNA undergoes structural and phenotypic changes due to
alterations in organic bases, phosphate groups, and sugars. In ancient samples such as bones, teeth, and
sediments DNA is typically found in fragmented and trace amounts. Silica-based extraction methods can
recover even extremely short DNA fragments (as small as 25 organic base pairs). When nuclear DNA is
severely degraded, focusing on the mitochondrial D-loop region becomes essential. Additionally, careful
selection of bone types, considering their preservation state, is crucial for accurate analysis.

Keywords: Geoarchaeology, Mitochondrial DNA, Genealogy, Archaeology, Chemical Structure of
DNA
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