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Introduction

Blood Falls in the McMurdo Dry Valleys, Antarctica 1s home to
a diverse makeup of microbial life. These microbes and their
activities hold clues to ecosystem function and adaptation to
extreme conditions. The genomes of these microbes can be
sequenced to unlock these clues. A Shewanella sp. was 1solated
from Blood Falls and, because of 1s cultivability, serves as a
model organism to study. In this mvestigation, the genome of
Shewanella straim BF02 Shew was sequenced and analyzed to
explore the lifestyle of Antarctic extremophiles. Here a genome
sequencing pipeline for field use was developed. Ultimately, we
aim to modify our pipeline for remote genome sequencing to
extract information from microbial field samples 1n remote
locations allowing us to understand microbial life 1n
environmental conditions.

Figure 1 (right): Blood Falls; Taylor Glacier, Antarctica; Location
from which Shewanella strain BFO2 Shew was cultivated.!
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After the genomic data of the
Shewanella strain BF02 Shew
was processed, the data was
analyzed with prokka wvI1.13.
The genes 1dentified with
prokka can then be searched for
using different gene databases.
These genes give clues to
potential functions of the
Shewanella strain BF02 Shew
in the Blood Fall ecosystem.
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Figure 9: Annotation data
generated by GhostKOALA
software
function.

classifying gene

2248 entries (48.2%) annotated

Protein families: genetic information processing
Protein families: signaling and cellular processes
M Carbohydrate metabolism
Genetic Information Processing
Environmental Information Processing
Unclassified
Unclassified: metabolism
Metabolism of cofactors and vitamins
Amino acid metabolism
B Energy metabolism
Cellular Processes

Oxford Nanopore Sequencing ¢

Genomic DNA was extracted from a pure culture of Shewanella
strain BF02 Shew using the MoBi1o PowerSoil DNA 1solation
kit. An average DNA concentration was found to be 28.9 ng/uLL
with an optical density at 260/230 of 2.15 and an OD 260/280 of
2.01. Gel electrophoresis showed the average base length of the
genomic DNA wuse to be approximately 9-10 kb. The
recommended DNA quality for the Oxford Nanopore
Technologies (ONT) pipeline 1s OD 260/280 of 1.8 and OD
260/230 of 2.0-2.2, an average fragment size to be >30kb, and
400 ng of genomic material to be loaded 1nto the flowcell.

Figure 7: STEM i1mage of the Shewanella strain BFO2 Shew isolate showing a

flagella, extracellular vesicles, and potentially nanowires.
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Figure 10: Genes associated
with polar flagella assembly
and function. Green boxes
indicate genes 1dentified by

Confirmed by the STEM image of
the Shewanella strain BF02 Shew.
the microbe has the potential for

motility. This could allow for
Shewanella strain BF02 Shew to

travel to areas of desired nutrients.
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Despite the genomic material failing to meet the ONT
guidelines for sequencing, the material was prepared
ONT SKQ-RAD002 Rapid
Sequencing protocol and loaded into the FLO-
MIN106 (R9.4 SpotON) flowcell. Using the ONT
the
basecalling function, the sample was sequenced for 26
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[1lumina HiSeq

The genomic material was
extracted using the CTAB

[llumina HiSeq processing.

method. The  extracted
genomic material was then
sent to Mr. DNA for Figure 5: Illumina HiSeq Figure 6: A graphic depicting
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Figure 8: Quast® visualization of the Shewanella
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Figure 11: Two Component regulatory
system leading to flagellar assembly. Red
boxes indicate identified genes.’
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Figure 12: Growth curve
of Shewanella
BF02 Shew 1n marine

strain

BF02 Shew is a cold

tolerant organism, and grows
more quickly at 10 °C and
15 °C. The fabF gene, found

in this genome, is related to
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Figure 13 (left): Test tube showing
the crystal violet stained biofilm of
Shewanella strain BFO2 Shew.?

Biofilm Formation

Figure 14: The two component
regulatory system coding for
quorum sensing.’

Cold Adaptations

cold and pressure tolerance
in microorganisms. The gene
has the potential to be
horizontally transferred from
Marinobacter

lipolyticus to Shewanella
strain BFO2 Shew.

The gene coding for quorum
sensing may allow Shewanella

strain BF02 Shew to form
biofilms and excrete
extracellular  vesicles. This

would allow for sharing of
substrates 1n an environment
with an extreme lack of
nutrients and energy turnover.
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