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Motivation

• Biological aerosol (bioaerosol) detection and 

identification systems must operate in challenging 

conditions. The natural aerosol background is complex 

and highly variable.

• It is important to characterize the aerosol background 

and understand how the environment impacts 

technology performance in the field.  Specifically, for 

modern light induced fluorescence (LIF), polymerase 

chain reaction (PCR), and DNA sequencing systems.

• Background data helps technology developers design 

advanced algorithms and reduce false alarms. It also 

helps to develop operationally relevant test methods.

Aerosol Particle Monitoring

• Particle monitoring devices are housed inside a climate-

controlled shelter stationed at Edgewood, MD, and 

Dugway , UT. 

WIBS Fluorescence Particle Monitor

Multi-band LIF (3 channels, UV and VIS)

Physical Aerosol Particle Sampling

• Physical samples are collected onto dry filters using two 

devices: a SASS 3100 electret filter and a Dry Filter Unit 

(DFU). Filters are processed in the laboratory via PCR 

and DNA sequencing for metagenomics analysis. 

Particle Data Processing

• Data from the WIBS particle monitor is processed by 

counting the fluorescent and non-fluorescent particles 

and combined with meteorological data.

Nanopore DNA Sequencing

• Nanopore sequencing enables DNA/RNA sequencing in field 

environments.

• Workflows are quicker and easier to perform than traditional 

next-generation DNA sequencing methods. 

• Long sequencing reads can be produced using this technology, 

which helps with genome assemblies and detection of 

genetically modified organisms.

• Untargeted DNA/RNA sequencing allows for the detection of 

any biological agent, including emerging threats.

Commercial DNA Sequencers
Oxford Nanopore Technologies

MinION (Handheld Flow Cell) GridION (High Throughput)

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.

DNA Sequencing Results

• Filters were processed for aerosols collected in Mid-Atlantic and Desert 

environments, which show a very different organism composition.

Mid-Atlantic (Edgewood, MD)

Desert (Dugway , UT)

Lessons Learned and Future Directions
• Collection techniques and sample preparation methods were perfected 

and optimized for longer-tem background aerosol studies.

• 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.

• Organisms identified in the Mid-Atlantic environment are commonly found in nature, and likely to be aerosolized. 

Pseudomonas syringae is a ubiquitous plant pathogen. Plants and foliage are abundant around the Edgewood, 

MD sample site.

• Two of the top organisms identified In the desert environment above (Rubrobacter and Geodermatophilus 

obscurus) are natural aerobic Gram-positive bacteria, which are found in, and survive in desert soil and rock 

surfaces. Another Gram-positive bacterium was also found among the top hits (Blastococcus saxobsidens), as 

well as a common plant fungus (Botrytis cinerea). 

Table 1.  Top nine organisms at APG identified by nanopore sequencing

Table 2.  Top nine organisms at DPG identified by nanopore sequencing


