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Figure 2: Normalized 16S relative abundance plot of ISS dust data classified using Emu. 3% min. abundance

Chronological Clustering
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Figure 1: Project workflow from pressmg stored dust saples to Figure 3: A Normalized mean evenness vs. species richness plot of 16S counts produced by Emu from 1SS

nanopore sequencing and analysis

dust data B t-SNE plot of normalized 16S count data from the ISS dust dataset

Conclusions

A March 2017 B August 2020 Figure 4: A Draft MAG from ISS Nanopore sequencing allowed for the identification of
Completeness: 67.78 Completeness: 96.85 dust and B High quality MAG bacteria within dust samples from the ISS using 16S rRNA
Contamination: 4.97 \ Contamination: 8.26 from ISS dust. Constructed  amplicon sequencing. Metagenomic sequencing made it

ook, 11 T T s using the Aviary snakemake- possible to complete bacterial metagenomes while detecting
"Poh e based pipeline. horizontal gene transfers and antimicrobial resistance genes.

s uwc\\\ T N Our study has laid the groundwork for bacterial MAG analysis
> . LUT Py NN .
RIS ety 7 SN from ISS samples, preparing us for the future “spacework™!
LV /2 TR & Track legend
1 21 ~/f ‘/ v < ‘ ' ‘\‘ \ olcB_1 . AMR . -
e ammopeptdase . micehonea L /[ ’ = sz B HGT Events F U tu e D Ire Ct' ons
" = | (. 3\0 e | =P e NCBI Match
Hyaluronate lyase =~ —— | [S|§-5 AEN-H —polA ] ] ]
A | = B S ERE | M cDs * Perform human DNA depletion prior to SQK-LSK114 library
= roTRedon — g2 S | e =gg e preparation to obtain more complete bacterial genomes
e — \ (g 1 el | —monetcai ot « Utilize this pipeline completely onboard for analysis of
S GHGT;ESFQé PR e oo canoonas microbes, implementing Apple silicon hardware
g tRNA nucleotidyltransferase HGT Region & 0>' : < - 7/ /‘\;\ ¢ valS pop i ] ] ] ] ) )
cprass BEASEAN G0N > v * Investigate other microbial matrices originating from the
HGT Region Ur> 4 -y ARG rpoC_1
lysX /iIbN/g poin =/ < \\"ﬁl;g«if@y@gﬁﬁiﬁ/ Ipqg kdpb

-
@ S H P
ov Ly e L I ‘ \
717 aseie .'i‘.‘..‘-..‘.‘d T )
uvr i) T R \l“ a1
H men / / W1 BT \ TR w2
secA 2 / //
hepA I \ \ nrnA
N /reCG tig proS A Z
smc_2
r\ s ee bamh._2

Detection of Lateral Gene Transfer

Table 1: Top Lateral Gene Tranfser events from
metagenomic sequencing of ISS dust. LGT’s identified
using WAAFLE filtered by read length >= 2 kb

HGT Region
kgd pepN_2
gyrA_1

Hyaluronate lyase adk

Yip—u 3 / ponA1
a2’/ / @"E’ﬂfﬁijiiiiii o \\\
nuoL — \ HGT Region
pepO / \ HGT Region
/ / \ \ \ pntA

acnA - 44hB dmsAlPB

Oligosaccharide 4-alpha-D-glucosyltransferase

Detection of Antimicrobial Resistance

Table 2: Antimicrobial resistance (AMR) genes found with | | I
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Oct. ‘09 0.9703 Campylobacter jejuni Streptococcus agalactiae Oct. ‘09 93.62 (MLS)erm(CX) MACROLIDE-LINCOSAMIDE g
0.9684 Campylobacter jejuni Cutibacterium acnes N/A N/A N/A . "
—— — | would like to thank all of the members within the NASA
0.9658 Campylobacter jejuni Chlamydia psittaci N/A N/A N/A . i .
. — Johnson Space Center Microbiology Department for being so
May ‘16 0.9928 Eubacterium ramulus Campylobacter jejuni May ‘16 99.11 aac(3)-Xl AMINOGLYCOSIDE i )
. o helpful and welcoming. | would also like to thank the Mars
0.9834 Turicella otitidis Cyanothece sp. CCY0110 98.00 blaZ BETA-LACTAM ; ] : . ]
T . , Campaign Office - Life Support Systems for funding this
0.9791 Vibrio vulnificus Streptococcus agalactiae 97.53 aph(3))-la KANAMYCIN h th ] | d t _ W |t S h d | |d
March ‘17 0.9871 Eubacterium hallii Alistipes shahii March ‘17 99.80 dfrF TRIMETHOPRIM rSeseagC VIY]I Sdpce;CI'al rel\?lar S 0. alter schneider, Imeida
0.9861 Roseburia intestinalis Cyanothece sp. CCY0110 99.72 blal_of z BETA-LACTAM tam aug , an ait yn eye .
0.984 Porphyromonas somerae Alistipes onderdonkii 99.56 Inu(A) LINCOSAMIDE R ef e r. e n C e S
Aug. ‘20 0.9926 Cutibacterium sp. KPL2008 Cutibacterium sp. 409 Hc1 Aug. ‘20 99.85 msr(A) ERYTHROMYCIN, STREPTOGRAMIN B
0.988 Lactobacillus crispatus Limnohabitans sp. Rim47 99.74 blal_of_z BETA-LACTAM 1. Curry, K. D. et al. Emu: species-level microbial community profiling of full-length 16S
0.986 Actinomyces sp. oral taxon 448 Staphylococcus sp. E463 99.59 erm(A) AZITHROMYCIN, Broad MYCINS rRNA Oxford Nanopore sequencing data. Nat Methods 19, 845-853 (2022).
July ‘21 0.9886 Corynebacterium glucuronolyticum | Corynebacterium pyruviciproducens July ‘21 99.07 fosB-Sepi FOSFOMYCIN 2. Newe_”, R. et al. Aviary: A h)_’brid assembly and MAG recovery pipeline, 2023,
0.9875 Cyanothece sp. CCY0110 Klebsiella pneumoniae 99.07 fusB FUSIDIC ACID hitps://github.com/rhysnewell/aviary
: : — 3. Grant, J. R. et al. Proksee: in-depth characterization and visualization of bacterial
0.984 Klebsiella pneumoniae Campylobacter jejuni 99.06 Isa(C) LINCOSAMIDE, STREPTOGRAMIN genomes. NucleicAcids Res. 51 \W484-\W492 (2023).
Jan. ‘23 0.9956 Lactobacillus crispatus Limnohabitans sp. Rim47 Jan. ‘23 100.00 mph(C) ERYTHROMYCIN, Broad MYCINS 4. Hsu. T. Y.. Nzabarushimana E. et al. WAAFLE: A Workflow to Annotate Assemblies
0.9952 Eubacterium ramulus Eubacterium cylindroides 99.89 cfXA3 CEPHALOSPORIN and Find LGT Events, 2023, https://github.com/biobakery/waafle
0.9941 Cutibacterium sp KPL2009 Cutibacterium acnes 99.75 tet(Q) TETRACYCLINE 5. Seemann T, Abricate, Github https://github.com/tseemann/abricate
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