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Abstract

Subterranean environments on Earth serve as an analog for the
study of microbes on other planets. This has become an active
area of research with the discovery of exoplanets. To learn about
the microbial species living in Wind Cave, we are comparing
methods to sample environmental DNA because most microbes
cannot be cultivated using standard laboratory methods. We are
then probing the environmental DNA with broad primers that are
designed to amplify most life and narrower primers such as those
specific to the domain Archaea. Of the methods compared, the
Qiagen DNeasy Powerbiofilm kit produced the purest template as
measured by its ability to be PCR amplified. The next steps are to
optimize the DNA testing reactions to limit mispriming. In the
future, these methods will be used to determine the identity,
guantity, and spatial distribution of microbes in Wind Cave. Results
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A _ did not yield DNA bands visible size in cave samples (between 250 — expected size in cave samples sladio:ytic S‘H2 prodLIJ_cttif[)n onSSISafg;arIle\gars: Implications for habitability and atmospheric warming. Earth and
o : : : anetary Science Letters, : -145.
Cave samples were collected from three areas of Wind Cave. The on the gel. This is expected for 500 bp on the size standard). PCR will ~ (between 250 — 500 bp on the size
samples with low numbers of need to be optimized to reduce standard). PCR will also need to be Prescott, R. D., Zamkovaya, T., Donachie, S. P., Northup, D. E., Medley, J. J., Monsalve, N., ... & Boston, P. J.
_LIJ_ppermostI area of thellcavedv¥as Sar:nplled at the _Rat S(;a:] Room (?ﬁR?c microbes. DNA was below the mispriming and to improve amplification optimized to reduce mispriming and to %2}2;2).léilalr;;j(;c,n\;\i/g:w;r;r:sl\l/ﬁr;(rjjt:)igﬁ)ctengISi)rylogenetlc structure and consortia in Hawaiian lava caves and
wo samples were collected from the lowest regions ot the cave. .e Irst limit of detection. of the control prairie soil. iImprove amplification of the control. | W |
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The diagram above outlines the sequential DNA precipitation protocol. For the DNeasy . + - S CL1

PowerBiofilm kit (Qiagen catalog number 24000-50) the manufacture’s protocol was followed
except the final step was changed to two sequential 50 pL elutions. For gel electrophoresis, 0.7%
agarose and Promega molecular weight marker 1kb (catalog number G5711) was used. To
visualize DNA, loading dye included the Sybr green stain, GelGreen Nucleic Acid Stain 10,000x
(catalog number GMD-500). PCR using 1 pL of extracted DNA was performed using OneTaq
(catalog number M0482S) and with Phusion (catalog number F530S) for kit DNA. Cave sample
Images are shown on the right. 250 mg of each sample was used for DNA extraction.
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