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Quantification of microbial DNA in laboratory environment
during DNA extraction
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Abstract: Metagenomic sequencing provides a powerful tool for microbial research. However, traditional experimental
DNA extraction process will inevitably mix with environmental microorganisms which float in the air. It is still unclear
whether the mixed environmental microbial DNA will heavily affect the metagenomic results of samples with extremely low
microbial content. In this study, we first collected environmental bacteria in the laboratory and quantified the mixed
environmental microbial DNA content during DNA extraction based on a qPCR-based quantification assay. We then extracted
DNA from pure water in order to determine the mixed microbial taxons during extraction under open environment. At last, we
extracted total DNA from a skin sample in a Biosafety cabinet or under open laboratory environment, to assess the impact of
the mixed environmental microorganisms on the metagenomic results. Our results showed that DNA extraction under open
laboratory environment in Beijing region resulted in 28.9 pg contaminant, which may accout for 30% of total DNA amount
from skin samples. Metagenomic analysis revealed that the main incorporated environmental taxons were Cutibacterium acnes
and Escherichia coli. Tens of environmental bacteria were foisted in the skin DNA samples, which largely decreased the
relative abundance of dominant species and thus deteriorated the result accuracy. Therefore, analyzing microbial composition
of samples with extremely low DNA content should better performed under aseptic environment.
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Table 1 The incorporated bacteria during DNA
extraction under open environment

Species Relative

abundance (%)
Cutibacterium acnes 77.060
Escherichia coli 8.073
Staphylococcus epidermidis 4.329
Staphylococcus aureus 2.324
Staphylococcus capitis 1.597
Burkholderia contaminans 0.927
Unclassified Gordonia 0.514
Acinetobacter johnsonii 0.412
Olsenella uli 0.354
Klebsiella pneumoniae 0.336
Pseudopropionibacterium propionicum 0.287
Kocuria rhizophila 0.270
Unclassified Streptococcus 0.267
Enterobacter cloacae 0.229
Brevundimonas sp. DS20 0.193
Corynebacterium glutamicum 0.167
Corynebacterium jeikeium 0.142
Bifidobacterium pseudocatenulatum 0.130
Kocuria palustris 0.129
Altererythrobacter atlanticus 0.119
Unclassified Curtobacterium 0.090
Micrococcus luteus 0.086
A m Others
100
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Fig. 2 Impact of DNA extraction under open environment on the microbial analysis results of skin sample. (A) The microbial
composition obtained under the two conditions. (B) The incorporated bacteria by DNA extraction under open environment.
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