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BACKGROUND

Biological threats, including naturally occurring and modified 
pathogens pose a challenge to NATO operations as deployed 
forces may encounter endemic diseases, imported diseases, 
or even biological agents that are intentionally released by 
hostile actors. In addition, climate change and development 
are expected to accelerate the emergence of zoonotic 
diseases, including those with pandemic potential.

Reliable and relatively fast methods for detection of harmful 
biological microorganisms in complex matrices are becoming 
more readily available through commercial, 
university/academic, and science and technology (S&T) 
defense activities. DNA/RNA sequencing can be used to 
identify any biological threat, but first, the composition of the 
natural background needs to be established. Biological aerosol 
backgrounds will vary based on location, season, time of day 
and meteorological conditions.

RESEARCH TASK GROUP (RTG)

NATO has established a Research Task Group (RTG) to bring 
together sequencing and aerosol experts in the defense 
community to address challenges associated with 
environmental aerosol monitoring using sequencing-based 
approaches. The RTG seeks to broadly characterize natural 
backgrounds by leveraging/strategizing the NATO nation 
activities in this area of research. Multiple on-going activities 
are captured below, and the group will meet regularly to review 
and collaborate on characterizing the existing airborne 
environment.

Purpose: Characterizing the background 
microbiome of the air
Methods: ONT sequencing of air filters
Sponsor: DHS, EPA
Team: University of Texas Medical Branch
POCs: Kamil Kanipov, Sean Kinahan, George 
Golovko, Shanna Ratnesar-Shumate
Country: United States

Purpose: Understand the natural background to 
enable improved biodetection and T&E of 
biodetectors
Methods: Sampling, sequencing, metagenomics 
methods, development and data gathering
Sponsor: UK MOD
Team: DSTL
POCs: Claire Lonsdale
Country: United Kingdom

Purpose: Development of airborne 
filter-sampling of bioaerosols
Methods: Aircraft mounted 
isokinetic samplers
Sponsor: DALO
Team: Aarhus University
POCs: Ulrich Gosewinkel
Country: Denmark

Purpose: Air monitoring by nanopore sequencing
Methods: 16S DNA sequencing, MinION, 3 types of biosamplers, 
inside/outside biological laboratories
Sponsor: INTA
Team: Laboratory of Molecular Biology, Biological Defense Unit, 
CBRN Defense Department, 
POCs: María-Victoria Ortega-García, Raquel Villamuera del Sordo, 
Olga Bassy, Sandra Gusi Martínez, Sergio García Martínez
Country: Spain

Purpose: Bioaerosol sampling and NGS with 
mobile automated system & AI read phenotyping
Methods: Aerosol sampling, automated 
microfluidics, sequencing, deep learning 
Sponsor: UK DSTL, US DHS
Team: Kromek, Intelligent Algorithms + Biotech 
Teams
POCs: J. Marsay, P. Rhodes, K. Barr, R. 
Mahmoud, D. Tupman
Country: UK

Purpose: Characterisation of air 
microbiome in agricultural and 
urban environments
Methods: Rapid whole genome 
sequencing using real-time 
nanopore technology coupled to 
MARTi bioinformatics analysis
Sponsor: BBSRC
Team: Leggett Group, Earlham 
Institute and Clark Group, Natural 
History Museum
POCs: Matt Clark, Richard Leggett
Country: UK

Purpose: Characterizing the air 
microbiome across seasons and years
Methods: ONT sequencing, Illumina
Organization: CBRN Defence and 
Security, Swedish Defence Research 
Agency 
POCs: Per Stenberg, Mats Forsman, 
Andreas Sjödin
Country: Sweden

Purpose: Adaptation of graphs-based 
algorithms for characterization of air samples
Methods: ONT sequencing, Illumina, AI
Organization: Bundeswehr Institute of 
Microbiology
POC: Markus Antwerpen
Country: Germany

Purpose: eDNA from airborne 
particles
Methods: ONT sequencing
Sponsor: NL MOD
Team: TNO CBRN
POCs: Hans van Leeuwen, Arjan 
van Wuijkhuijse
Country: Netherlands

Purpose: Workflow & pipeline development 
to optimize information/cost ratio of 
sequencing of eDNA
Methods: 16S, 16IT23S, metagenomic 
sequencing, MinION, various samplers 
including drone mounted
Sponsor: DND
Team: DRDC
POC: Chad Stratilo
Country: Canada

Purpose: To develop nanopore sequencing and metagenomic data 
analysis pipelines for aerosol biosurveillance in the field
Methods: Sequencing of air filter samples from indoor and outdoor 
environments across the U.S. and from collaborating RTG nations
Team: U.S. Army DEVCOM Chemical Biological Center
POCs: Maria Arévalo and R. Cory Bernhards
Country: United States

Purpose: Environmental assessment of 
circulating pathogens with likelihood to become 
bioterrorism agents or cause disease outbreaks
Methods: Sampling of indoor and outdoor 
environment using ONT and Illumina sequencing
Team: Biological Laboratory of the Belgian 
Defence Laboratories (DLD)
POCs: Beatrice Sulka, Abdoul Sare
Country: Belgium

Purpose: Air microbiome 
monitoring by sequencing 
Methods: Aerosol sampling, WGS, 
16s rRNA, ONT sequencing
Organization: Biodefense 
Laboratory, Biomedical Engineering 
Centre, Institute of Optoelectronics, 
Military University of Technology
POC: Lukasz KRZOWSKI
Country: Poland

Purpose: Air microbiome monitoring by sequencing
Methods: ONT & Illumina sequencing
Organization: Defence Institute for Biomedical 
Sciences, Italian Ministry of Defence
POCs: Anna Anselmo
Country: Italy

Purpose: Understand the natural 
background to enable improved 
biodetection and T&E of biodetectors
Methods: Sampling, sequencing, 
metagenomics
Organization: Norwegian Defence 
Research Establishment (FFI)
POCs: Marius Dybwad, Russell Orr
Country: Norway

NEXT STEPS

Member countries are currently leveraging 
existing projects and research institutes, and 
now sharing data, methods, and results for 
review and collaboration. Efforts are 
underway to jointly fund and execute future 
studies, to further capture the temporospatial 
variations in the airborne microbiomes, and 
improve sample acquisition, extraction, 
sequencing, and analysis strategies and 
throughput. With biannual in-person 
meetings, to ensure communication and 
collaboration, the RTG is working to improve 
the speed, specificity, and sophistication of 
environmental sequencing to detect a 
biological incident.
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