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Water Samples Using Next-Gen Sequencing
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Results — Underground Samples Discussion and Future Experiments g.

DNA seguences were processed and grouped

Into OTU’s based on 97% similarity. These

| sequences were then compared with SILVA 18S
v. 132 as a reference database. The OTU’s that

matched representative sequences in SILVA were

then plotted as sunburst charts to visualize

taxonomic diversity. The sunburst charts were

divided Into 2 major taxonomic  groups

Sunburst chart @l (Opisthokonta and Protista) for simplicity.

of Opisthokonta
in the 4850 ft. Examination of OTU tables and sunburst charts B

level. Opisthokenta Indicate that some taxa are common to both
underground and Whitewood Creek. For example, &
gastrotrichs (Phylum Gastrotricha) and some ciliate
taxa (Phylum Ciliophora) are found at the 4850 level
In SURF and in Whitewood Creek. On the other
hand, a number of taxa Identifled In the
underground samples are not found in Whitewood
Creek. The amoebozoan protists (Phylum
Amoebozoa), arthropods (Phylum Arthropoda),
flatworms (Phylum Platyhelminthes), roundworms
(Phylum Nematoda), rotifers (Phylum Rotifera),
some ciliate taxa (Phylum Ciliophora) and
heterokonts (Phylum Heterokontophyta) are found |

primarily in 4850 samples.

Legend - » ‘T;IIZroscopy “r

4850 = Both biofilm samples from the 4850 ft. level
of SURF. .
4850-1 = the first biofilm sample collected !
4850-2 = the second biofilm sample collected "
WC = Whitewood Creek
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Introduction A

f f [ )
The biosphere is now known to extend beneath the S‘

Earth’s surface.®’Gold mines in South Africa contain &
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microorganisms, including Eukarya, that were trapped —
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by stalactites. Organisms are found on multiple levels
of Sanford Underground Research Facility (SURF)
where water seeps through rock walls of tunnels. In
SURF, this phenomenon happens from 800 ft. below to
nearly a mile underground.
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The purpose of this experiment Is to compare ﬁ!
eukaryotic organisms found underground to those In . WY
surface water. There Is some evidence that surface
water, such as WC, contributes to the water in SURF2).
Here we used a combination of traditional microscopy &

and metagenomics to estimate taxonomic diversity. v

-

L) P

=)

S o 4

T - i N e N . e,
A e K e -.‘ﬁ.»—-_ﬁ‘_»h_ ¥ .

Why Study the Subsurface Biosphere?

ldentifying novel species may lead to new or
Improved medicine.

Studying underground communities advances our
understanding of astrobiology.

Studies such as this, provide a natural experiment

»
!
Nematodes at 400x magnification rom 4850-2 [q
o

Research is ongoing to understand the biological
diversity and evolution of the eukaryotic organisms
found at the 4850 level in SURF.

Sunburst chart
of Protista In the
4850 ft. level.
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Methods and

Materials |
Biolfims, soil and water filters collected June 2018 y 5 s ? \\ | ) .

Rotifer at 400x magnification from 4850-2

e

Protista

Microscopy: Olympus B201, DP70 camera, DP70
Image Manager. o R
DNA of the biofilm, soil, and filter samples extracted by - B % il K
with Qiagen DNeasy PowerLyzer PowerSoil kit or i - '
DNeasy PowerWater Kit.

Dual indexing based on 16s Metagenomic | i

Sequencing Library Preparation by lllumina. T 200 pm
Sequenced on-site at BHSU with MiSeq. ' '- %ol 2l W
Data analysis: CLC Bio Workbench 11 and Microbial

Genomics module.
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Collecting the 4850-2 sample
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