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Eliminating and Assessing Contamination
during Ancient DNA Analyses

YUAN Yuan
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ABSTRACT: Ancient DNA is recovered from post mortem materials, such as archaeological or historical specimens.
Because samples tend to be sparse and highly damaged, ancient DNA is vulnerable to different sources of
contamination during the process of manipulation. Thus, the authenticity of the DNA sequences retrieved is crucial to
ancient DNA research. Recent advances in high-throughput DNA sequencing have made amplifying low-content
ancient DNA molecules possible. However, contaminant DNA is amplified greatly in the mean time, which makes
eliminating and assessing contamination more difficult. Authentication based on PCR reactions is also effective in
high-throughput DNA sequencing; more approaches for high-throughput DNA sequencing have been developed,
such as length distribution, nucleotide misincorporation patterning, nucleotide frequency at and around the ends of
DNA fragments, and correlation of coverage with GC content. The level of contamination in the sample can, to some
extent, be observed at the heterozygote. Overall, a wide range of methods are necessary to judge whether or not the
retrieved DNA is usable.
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Fig.3. At and around the ends of mtDNA fragments sequenced from the Denisova hominin
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Fig.4. Sequence coverage of the Denisova mtDNA (red, after clustering unique molecules) and GC content (blue) for the complete
MtDNA. Above, along the second x-axis, the nucleartide differences along the Denisova mtDNA to a present-day human mtDNA

(rCRS) are shown.
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Fig. 5. Lengths of Neandertal and human mtDNA fragments. Distributions of mtDNA fragments carrying Neandertal diagnostic
positions are shown in blue for three Neandertal fossils. Each red dot represents a single contaminating human mtDNA fragment of

the indicated length (data from Briggs et al, 2009).
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