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- Biological aerosol (bioaerosol) detection and - Data from the WIBS particle monitor is processed by - Nanopore sequencing enables DNA/RNA sequencing in field » Filters were processed for aerosols collected in Mid-Atlantic and Desert
identification systems must operate in challenging counting the fluorescent and non-fluorescent particles environments. environments, which show a very different organism composition.
cor(;drl]t_lorr]]s. Th_e lrjllatural aerosol background is complex and combined with meteorological data. . Workflows are quicker and easier to perform than traditional Mid-Atlantic (Edgewood. MD)
ah Ignly variabnie. - — — -A‘?r\osol Conf:entration'.‘l — — T T, next-generation DNA Sequencing methods. Table 1. Top nine organisms at APG identified by nanopore sequencing

© It '3 |m%ortant té) r(]:hara;]cterlze_ the aerosol background el AT ==t iR A W T B » Long sequencing reads can be produced using this technology; Orgaism seous) || ot | Coio| it
tan hunl erStanf ow t € en;/r-:rop rrl]gntslmpa.l?ts ” f _%4000 = R ‘t 'y.,‘ | 50 g Wh|Ch he ps W|th genome assemb“es and deteC'“()n Of Sphingomonas sp. PAMC26645 chromosome complete genome 4,283,956 | 535,432 | 239,367 44.7
eC no O er Ormance N e |e ] eC| |Ca : Or 2000 ‘ . . o . Sphingomonas taxi strain ATCC 55669 complete genome 3,859,099 | 218,015 | 10,500 4.8

gy p . p y \ { | { | { i e e aafinate genetlcal y mOdIerd Organlsms Pseudomonas fluorescens Pf0-1 complete genome 6,438,405 | 159,170 | 5,696 3.6
mOdern Ilght Induced ﬂuorescence (LIF)’ pOIymerase e Oct 20 Oct 21 Oct 22 Oct 23 Oct 24 Oct 25 Oct 26 Oct 27 Oct 28 ‘ d DNA/RNA . ” f h d . f Pseudomonas syringae pv. syringae B728a complete sequence 6,093,698 | 119,502 | 4,706 3.9
chain reaction (PCR), and DNA sequencing systems. Fluorescent Particle Fraction 2 Untar_gete_ \ seqguencing allows or the detection o Fsaiibmalias peisgena PrS Completa seqUence 707893 | 10360 | 238 | 02
_ - ! ! ‘ ! ' ! > ‘ any b|o|og|ca| agent, mdudmg emerging threats. Pseudomonas syringae pv. tomato str. DC3000 complete sequence 6,397,126 | 102,990 | 1,425 | 14
° BaCkg round data heIpS technology developers deS|gn ol : ii g:(e; - - 0.04 Sphingomonas wittichii RW1 complete sequence 5,382,261 | 85,636 836 1.0
. 2 - - i 7002 — antoea agglomerans strain chromosome complete genome ,182, 2 :
advanced algorlthms and reduce false alarms It aISO LEZO = i g ’ e et A o = = gglPantoea v;ganfi‘lg(?:”co':nplete sequencep't : :(1)3121,25232 Z;ZSZ): 573; Z.j
helps (0 develop operatlonally relevant test methods. 0 tass Mw‘ww{\ A‘ul\.h ls 4. WA, JNMTW | jz CO MmmercC | al D NA Seq uencers « Organisms identifi_ed in t_he Mid_—At!antic environment are commonly fo_und in nature, and likely to be aerosolized.
Oct20  Oct21  Oct22  Oct23  Oct24  Oct25  Oct26  Oct27  Oct28 ’ ] Pseudomonas syringae is a ubiquitous plant pathogen. Plants and foliage are abundant around the Edgewood,
Time Oxford Nanopore Technologies MD sample site.
Aerosol Particle Monitoring Desert (Dugway , UT)
. - . MinlON (Handheld Flow Cell GridION (High Throughput
_ _ _ _ _ _ _ P h yS I C al A e r O S O I P art I C I e Sam p | I n g ( ) ( J 9np ) Table 2. Top nine organisms at DPG identified by nanopore sequencing
« Particle monitoring devices are housed inside a climate- | - conome | reads | umiaue |56 Uniae
. _ ] ] TR Size Mapped | Reads Reads
ContrO”ed Shelter Statloned at EdgeWOOd’ MD’ and ° PhySICal Samples are CO”eCted Onto dry fllters USIng tWO Rubrobacter sp. SCSIO 52909 chromosome complete genome 4,378,772 | 9,723 | 6,037 62.1
Dugway , UT deV|CeS a SASS 3100 electret fllter and a Dry Fllter Unlt Geodermatophilus obscurus DSM 43160 complete sequence 5,322,497 | 8,540 | 5,462 64.0
. . . Botrytis cinerea B05.10 chromosome 4 complete sequence 2,468,882 | 5,375 4,011 74.6
(DFU). Filters are processed in the laboratory via PCR e
. . and DNA Se uenC|n for meta enom|CS anal S|S Rubrobacter xylanophilus DSM 9941 complete genome 3,225,748 | 4,601 845 18.4
WI B S FI U O res C e n C e Partl C I e M O n |t0 r q g g y Nocardioides sp. JS614 complete sequence 4,985,871 3,169 504 15.9
. Blastococcus saxobsidens DD2 complete genome 4,875,340 | 2,511 671 26.7
MUItI'band L”: (3 Channe|S, UV and VIS) SASS 3100 DFU Microvirga ossetica strain V5/3m chromosome complete genome 5,843,140 | 2,458 1,136 46.2
" Rubrobacter sp. SCSIO 52915 chromosome complete genome 4,156,492 2,277 1,148 50.4

« Two of the top organisms identified In the desert environment above (Rubrobacter and Geodermatophilus
2 EXCITATION 3 EMISSION ) . : ) : o .
W obscurus) are natural aerobic Gram-positive bacteria, which are found in, and survive in desert soil and rock
avelengths Bands . : : :
A (310-400 nm) surfaces. Another Gram-positive bacterium was also found among the top hits (Blastococcus saxobsidens), as

_ well as a common plant fungus (Botrytis cinerea).
Nucleotides pass through the nanopore and produce a

characteristic current change that is used to determine the

corresponding nucleotide type at ~450 bases per second. LeSSO ns I—earn ed al d FUtU re Di rections

« Collection techniques and sample preparation methods were perfected
and optimized for longer-tem background aerosol studies.
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* This study provided a proof of concept and design which will be utilized
for future larger-scale collections, including international environmental
background studies with NATO collaborators.
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