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USDA IAV in Swine Surveillance System

• Implemented in November 2009
• ~1000 submissions a year

• Sequencing
• 2010-2023 subset are WGS
• 2023-> all submissions
• Curation and release by NVSL

• Sequences in GenBank and summary in octoFLUshow at flu-crew.org:
• A/swine/lowa/A02524480/2020
• ~12,000 strains https://flu-crew.org/ 

• Isolates requested at: nvsl.dvl.comm@usda.gov
• Reports at: https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-

disease-information/swine-disease-information/influenza-a-virus
• Revisions to program announced (easier to qualify and participate!!)

https://flu-crew.org/
https://flu-crew.org/
https://flu-crew.org/
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Updated USDA testing algorithm



octoFLUshow: visualizing and searching the repository

• https://flu-crew.org = a big interactive excel spreadsheet – what you select is what is visualized
• Updated every 3 months, with static reports shared on USDA-APHIS-VS websites

Blake Inderski, Lauren Abrahamsen, Scott Kramer
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Constant circulation of different H1 HA

Blake Inderski
Arendsee et al (2021) MRAhttps://github.com/flu-crew/octoFLU and https://github.com/flu-crew/octoflushow 

n=10
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Blake Inderski
Arendsee et al (2021) MRA

Constant circulation of different H3 HA

n=7



7 major HA/NA pairings over the last 2 years
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AND IAV in each region and state are different
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H3 1990.4.a is an important detection in NC/IA but not IL…



Some HA/NA pairing increasing, with more pairings decreasing (but relative)



Markin et al. (2023) Systematic Biology: https://github.com/flu-crew/PARNAS

PARNAS: an objective selection of representative strains



Strain GenBank Global Clade

A/swine/Illinois/A02858720/2025 PX068528 H1-1A.1.1.3

A/swine/Minnesota/A02980710/2025 PX596405 H1-1A.3.3.2

A/swine/Iowa/A02858735/2025 PX114466 H1-1A.3.3.3-c3

A/swine/Minnesota/A02978936/2025 PX443067 H1-1B.2.1

A/swine/Iowa/A02858843/2025 PX459590 H1-1B.2.2.2

A/swine/Minnesota/A02980758/2025 PX934434 H3-1990.4.a

A/swine/North_Carolina/A02858783/2025 PX368848 H3-2010.1

A/swine/Iowa/A02858897/2025 PX504850 H3-2010.1

• July 2025 to December 2025 USDA HA data downloaded (n = 183 H1, n = 68 H3) and a phylogenetic 
tree was inferred. For each HA clade, an objective representative selection was made using PARNAS 
(https://github.com/flu-crew/parnas).

• Clades were required to have a detection rate of at least 2% to be considered for selection (n >= 6).
• Omitted H1-1A.3.3.3-c1 (n=2), H3-1990.4.b1 (n=1), H3-1990.4.i (n=5), 
      H3-2010.2 (n=3), and H3-2020.2 (n=2)

• The 5 H1 selections cover 85% of observed diversity; 3 H3 selections cover 54% of observed diversity.
• Note that 2 selections were made within H3-2010.1, which represents 86% of all H3 detections.

IAV-S Surveillance - NADC Representative HA genes
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IAV-S Surveillance - NADC Representative NA genes
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Strain GenBank Global Clade

A/swine/Minnesota/A02980500/2025 PX060475 N1-C.3.2

A/swine/Minnesota/A02980703/2025 PX596391 N1-P

A/swine/Iowa/A02858726/2025 PX114451 N2-1998B

A/swine/Missouri/A02858773/2025 PX340079 N2-2002A

A/swine/Iowa/A02858770/2025 PX310588 N2-2002B

• July 2025 to December 2025 USDA NA data downloaded (n = 82 N1, n = 169 N2) and a phylogenetic tree 
was inferred. For each HA clade, an objective representative selection was made using PARNAS 
(https://github.com/flu-crew/parnas).

• Clades were required to have a detection rate of at least 2% to be considered for selection (n >= 7).
• Omitted N1-C.2.1 (n=4), N2-2002 (n=5), N2-2016 (n=3), N2-LAIV-98 (n=1)

• The 2 N1 selections cover 82% of observed diversity; 3 N2 selections cover 61% of observed diversity.

https://github.com/flu-crew/parnas
https://github.com/flu-crew/parnas
https://github.com/flu-crew/parnas


Human-to-swine, swine-to-swine, reassortment and movement

Markin et al (2023)
Ciacci Zanella et (2025)

Reassortment!



Major internal gene combinations, but continual exchange with 
human seasonal H1N1pdm09
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297 genotypes, with 118 longer than a year!

Garrett Janzen et al. (2025) JVI



Diversity emerges locally, but jumps on the pig network

• Discrete-time Markov chain model (hoping to make it more useful soon!)
• On first detection of novel virus, 

• predict dispersal to “XX” ~45%
• predict persistence/extinction ~55%

Garrett Janzen et al. (2025) Journal of Virology



Anderson Lab Sequence Tool Development

● Assess whether a virus detected in collections “matters” for the pigs…

🦠 Classify HA and NA clades (BV-BRC, octoflu, splicer)

🦠 Visualize changes in the diversity (octoFLUshow)

🦠 Generate selections based on observed diversity (PARNAS)

🦠 Detect reassortment (TreeSort)

● All software is available at https://github.com/flu-crew



TreeSort: identifying reassortment and novelty





Occupationally exposed and general population antibody profiles 
to influenza A viruses circulating in swine as an indication of 
zoonotic risk
Preprint available (MedRxiv); In Peer Review at EID

• Occupationally exposed did not have elevated 
antibody positivity against swine strains.

• Vaccination history and birth year correlated with 
cross-reactivity to swine strains.

• 1A.1.1.3 and 1B clades identified as greatest risk 
to human population immunity.



Swine publications
• Impact of maternal antibodies and weaning stress on the replication and transmission of human H3N2 influenza A in 

piglets. Ciacci Zanella G, et. al. J Virol. 2026 Mar 27:e0197525. doi: 10.1128/jvi.01975-25. 
• Elevated Exposure to Influenza A Viruses in Wild Pigs (Sus scrofa), Texas, USA. Chalkowski K, et. al. J Wildl Dis. 2026 Feb 

9;62(1):185-191. doi: 10.7589/JWD-D-25-00031. 
• Pathogenesis and Transmission of a Reassorted H1 Influenza A Virus Detected in North American Swine. Goulart DB, et. 

al. Influenza Other Respir Viruses. 2026 Feb;20(2):e70228. doi: 10.1111/irv.70228. 
• Active surveillance for influenza A virus in swine reveals within-farm reassortment and cocirculation of distinct subtypes 

and genetic clades. Thomas MN, et. al. Vet Microbiol. 2025 Oct;309:110681. doi:10.1016/j.vetmic.2025.110681.
• Sources and sinks of influenza A virus genomic diversity in swine from 2009 to 2022 in the United States. Janzen GM, et. 

al. J Virol. 2025 Sep 23;99(9):e0054125. doi: 10.1128/jvi.00541-25. 
• Revealing Reassortment in Influenza A Viruses with TreeSort. Markin A, et.al. Mol Biol Evol. 2025 Jul 30;42(8):msaf133. 

doi: 10.1093/molbev/msaf133. 
• Porcine Sample Type Characteristics Associated with Sequencing and Isolation of Influenza A Virus.  Moraes DCA, et.al. 

Vet Sci. 2025 Jul 19;12(7):683. doi: 10.3390/vetsci12070683. 
• Transmission and Pathologic Findings of Divergent Human Seasonal H1N1pdm09 Influenza A Viruses Following Spillover 

Into Pigs in the United States. Ciacci Zanella G, et. al. Influenza Other Respir Viruses. 2025 Jul;19(7):e70128. 
doi:10.1111/irv.70128. 

• A neuraminidase-based inactivated influenza virus vaccine significantly reduced virus replication and pathology 
following homologous challenge in swine. Kaplan BS, et. al. Vaccine. 2025 Feb 6;46:126574. 
doi:10.1016/j.vaccine.2024.126574. 
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Thank you


