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Introduction  
The United States Department of Agriculture Agricultural Research Service’s Animal Health 
National Program (NP103) aims to protect the safety, security, and prosperity of livestock, 
farmed cervid, and poultry farmers in the United States by developing and transferring 
technologies that help producers mitigate the impact and threat of livestock and poultry diseases. 
Research in animal health impacts the agricultural community and greater economy, the food 
supply, and public health.  
Animal production makes significant contributions to the agricultural economy. The 2022 
National Agriculture Statistics Service (NASS) Census of Agriculture reported that U.S. 
livestock, poultry, and their products had a market value of greater than $262 billion, this was an 
increase from the market value in the 2017 NASS Census of Agriculture Report, which reported 
almost $195 billion in value of products sold. The livestock and poultry populations supporting 
this industry are substantial, with over 69 million cattle and calves, almost 74 million hogs, over 
5 million sheep and lambs, approximately 2.5 million goats, 388.5 million layer hens, 1.7 billion 
broiler hens, 97 million turkeys, as well as millions of other birds used for consumption, over 
192,000 bison, almost 287,000 farmed deer, and over 36,000 farmed elk.  
The impact of diseases on animal health remains substantial. In the past year, highly pathogenic 
avian influenza continues to wreak havoc on the poultry and dairy industry, chronic wasting 
disease continues to spread and evade control, and porcine reproductive and respiratory 
syndrome was estimated to cost the swine industry at least $1.2 billion annually, just to highlight 
a few current challenges. The ripple effects of these disease challenges impact rural livelihoods 
and farmer economic security, which, in turn, impacts food security and international trade. 
Other threats loom as well, with foot-and-mouth disease returning to Europe, Japanese 
encephalitis as a threat for importation via mosquito, and African swine fever present in the 
Caribbean, ARS animal health research is needed to ensure state of the art prevention, 
preparedness, and control strategies are available. Researchers across the Animal Health 
National Program have sought to develop practical solutions for livestock and poultry producers 
for their endemic disease concerns and to protect them from the devastating impacts of foreign 
and emerging diseases. 
Vision: To be a worldwide leader delivering effective solutions to prevent and control animal 
diseases that impact agriculture and public health.  
Mission: To conduct basic and applied research and provide solutions for combatting pathogens 
causing selected diseases of economic importance to the United States livestock and poultry 
industries. 

Strategic Alignment 
NP103 research programs aligned with USDA Strategic Plans and Goals in fiscal year 2025 
(FY 2025). 
The animal health program is in alignment with the 2025 USDA Research and Development 
priorities.  Specifically, 1) Increasing the profitability of farmers and ranchers and 3) Protecting 
the integrity of American Agriculture from Invasive Species. 
Animal health research contributes to public health and well-being through the One Health 
paradigm, which acknowledges that the health of animals, plants, humans, and the environment 

https://www.nass.usda.gov/Publications/AgCensus/2022/#full_report
https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/commercial-backyard-flocks
https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/hpai-confirmed-cases-livestock
https://www.usgs.gov/media/images/distribution-chronic-wasting-disease-north-america-0
https://www.usgs.gov/media/images/distribution-chronic-wasting-disease-north-america-0
https://www.sciencedirect.com/science/article/pii/S0167587725002120?via%3Dihub
https://www.usda.gov/about-usda/news/press-releases/2025/12/30/secretary-rollins-announces-new-priorities-research-and-development-2026
https://www.usda.gov/about-usda/news/press-releases/2025/12/30/secretary-rollins-announces-new-priorities-research-and-development-2026
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are intertwined. Our researchers evaluate vector distributions, disease spread, and disease impact 
while considering environmental factors to understand how to limit this spread and increase rural 
prosperity. NP 103 scientists also research zoonotic diseases that are endemic as well as foreign 
and emerging. It remains critically important that new and innovative tools, such as 
biotherapeutics, diagnostics and vaccines are developed for early detection, control, and, where 
feasible, eradication of these diseases worldwide. ARS conducts basic and applied research in 
the following research areas to deliver these solutions: 
1. Biodefense 
2. Antimicrobial resistance 
3. Endemic bacterial diseases 
4. Endemic viral diseases 
5. Parasitic diseases 
6. Transmissible spongiform encephalopathies 

2025 Accomplishments 
In FY 2025, NP103 scientists continued to conduct emergency response research to address 
continued concerns related to the highly pathogenic avian influenza introduction into mammals, 
specifically dairy cattle, although work was also completed on swine. 
In January and February 2022, the first case of H5N1 clade 2.3.4.4b highly pathogenic avian 
influenza (HPAI) was identified in wild birds and poultry in the USA, respectively. The virus has 
spread widely across the USA causing infections in over 900 commercial flocks of poultry 
affecting over 185 million birds. The virus has broadened its host range with confirmed sporadic 
infections in over 683 domestic and wild mammals. However, beginning in March 2024, 
diagnosis in dairy cattle in Texas became a major epizootic with 1090 herds affected in 20 states 
with 71 human cases. NP103 became the lead scientific program to answer key emergency 
response questions through the high-containment laboratory network. ARS scientists in Athens, 
GA in collaboration with food safety scientists in Wyndmoor, PA conducted food safety studies 
to ensure the virus was not in the food supply for cheese, milk, and yogurt. ARS scientists in 
Ames, IA were the first to experimentally infect lactating dairy cattle with H5N1 through 
respiratory and intramammary inoculations to better understand viral pathogenesis in cows. They 
have continued that work to evaluate susceptibility of dairy cattle to new strains of HPAI when 
previously exposed and have begun work on the pathogenesis and transmission potential in 
swine. ARS also partnered with several commercial vaccine companies to test for the presence of 
serum antibodies following vaccination to support licensure requirements.  
Numerous activities occurred that highlighted, encouraged, and directed science within NP 103 
during 2025. The development of virtual reality foreign animal disease training modules in 
collaboration with Boehringer Ingelheim was completed. The National Bio and Agro-Defense 
Facility (NBAF) held an FMD Symposium that hosted experts from the United States and 
abroad. In addition, a prototype BSL-4 suit was developed, a significant step in the process of 
domestic suit production. They also continue to engage in international network of BSL4 high 
containment laboratories (BSL4Znet), the Cooperative Program in Research and Technology for 
the Northern Region (PROCINORTE) and worked with the World Organization for Animal 
Health on standards for African swine fever vaccine development and manufacturing. NBAF, the 
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National Animal Disease Center (NADC), and the US National Poultry Research Center 
(USNPRC) are members of the Research Alliance for Veterinary Science and Biodefense BSL-3 
Network (RAV3N). 
In 2025, NP103 completed the fourth year of a 5-year national program cycle. During this time 
work was done to complete an external review of the accomplishments of the previous 5-year 
cycle, and to define the 2027 to 2031 research objectives. This required ARS scientists and 
National Program staff to organize and conduct eight listening sessions across stakeholder 
production groups to gain insight into research needs. In addition to this work, ARS scientists 
continued to conduct innovative research that resulted in discoveries to help prevent, control, and 
respond to priority diseases. NP 103 scientists generated key knowledge and developed 
veterinary medical countermeasures to these ends. 
Dr. Roxann Motroni and Dr. Karyn Havas led NP 103 this past year, which currently includes 44 
core research projects, with the support of 132 (including vacancies) scientists located at 9 
research sites throughout the United States. The FY 2025 ARS research budget for NP103 was 
$123M with increases for the science program at the National Bio and Agro-Defense Facility. 
Scientists working in the program published 185 manuscripts in peer-reviewed journals.  
Significant technology transfers were achieved with:  
 Twelve new inventions disclosures;  
 Six patent applications submitted;  
 Thirteen research agreements established; and  
 Four new patents awarded.  

The NP103 program also trained 43 students and post-doctoral candidates during FY 2025. 

FY 2025 Personnel Updates 
Scientists Awards in 2025 
Dr. Amy Baker was elected into the National Academy of Science. 
Dr. David Suarez received the Iowa State University Lorraine Hoffman Distinguished alumni 
award. 
ARS Scientists Retiring in 2025 
John Bannantine, Infectious Bacterial Diseases Research Unit 
Manuel Borca, Foreign Animal Disease Research Unit 
Dr. Qingzhong Yu, Endemic Poultry Viral Diseases  

Research Results:  
This section of the report provides examples of high impact research results that address the 
objectives in the current national program action plan components  

Rapid Response Research 
NP103 responds to emerging and urgent animal and human health challenges.  In 2024 and 2025, 
this included the spillover of highly pathogenic avian influenza into dairy cattle. Work to address 
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this emerging research area and to provide additional support to the poultry HPAI outbreak 
preparedness and response was completed by the following research units: 

• Exotic and Emerging Avian Viral Disease Research Unit, US National Poultry 
Research Center, Athens, Georgia 

• Virus and Prion Research Unit, National Animal Disease Center, Ames Iowa 
• Ruminant Disease and Immunology Research Unit, National Animal Disease 

Center, Ames Iowa 
• Infectious Bacterial Diseases Research Unit, National Animal Disease Center, Ames 

Iowa 
• Eastern Regional Research Center, Wyndmoor, Pennsylvania 
• Arthropod Borne Animal Disease Research Unit, Center for Grain and Animal 

Health Research, Manhattan, Kansas 
Key accomplishments in support of this work that was completed and published in FY 2025 is 
captured below. 
Determined cause of avian‑influenza spillover into U.S. dairy cattle.  
Viral and Prion Research Unit, National Animal Disease Center, Ames, Iowa 
In North America since late 2021, highly pathogenic avian influenza A(H5N1) viruses have 
infected wild birds, poultry, and mammals and in early 2024, dairy cattle were infected for the 
first time. ARS scientists, working with their colleagues in USDA APHIS and the National 
Animal Health Laboratory Network investigated the first detection of an H5N1‑type virus in 
Texas dairy cattle, traced it to a novel strain that emerged in wild birds, identified a single 
bird‑to‑cattle transmission event, and showed how movement of asymptomatic cattle carried the 
virus to seven additional states. This research revealed that the virus can evolve rapidly inside 
cattle, producing low‑frequency genetic variants that increase transmission efficiency and the 
ability to infect mammals. This finding highlights the risk that the virus may become stable in 
the dairy cattle population with ongoing virus spread. 
Nguyen, T., Hutter, C., Markin, A., Thomas, M., Lantz, K., Killian, M., Janzen, G.M., 
Vijendran, S., Wagle, S., Inderski, B.T., Magstadt, D.R., Li, G., Diel, D.G., Frye, E., Dimitrov, 
K.M., Swinford, A.K., Thompson, A.C., Snevik, K., Suarez, D.L., Larkin, S.M., 
Schwabenlander, S., Ahola, S.C., Johnson, K.R., Baker, A.L., Austermann, S.R., Torchetti, 
M.K., Anderson, T.K. 2025. Emergence and interstate spread of highly pathogenic avian 
influenza A(H5N1) in dairy cattle in the United States. Science. 388(6745). 
https://doi.org/10.1126/science.adq0900. 
H5N1 proven to be the cause of dairy milk loss. 
Viral and Prion Research Unit, National Animal Disease Center, Ames, Iowa 
 In March 2024, highly pathogenic avian influenza (HPAI) H5N1 was diagnosed in a dairy cow 
in Texas. The infection occurred at the same time milk production dropped, but it was unclear if 
the virus caused the drop in milk. To resolve this, ARS scientists experimentally infected young 
Holstein heifers through the nose and lactating cows directly in the udder with the H5N1 strain 
that had been found in Texas. The animals were monitored for clinical signs, tissue damage, and 
immune response. This research showed that H5N1 infection alone caused mild respiratory 
illness in heifers and, in lactating cows, reduced rumen activity, altered milk appearance, and 

https://doi.org/10.1126/science.adq0900
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produced the same magnitude of milk loss reported in the field. Virus was detected at high levels 
in milk and mammary tissue, and all infected animals developed antibodies, confirming a direct 
cause‑and‑effect link. These findings confirmed the impact of H5N1 on dairy cows. 
Baker, A.L., Arruda, B.L., Palmer, M.V., Boggiatto, P.M., Sarlo Davila, K.M., Devries, A.C., 
Zanella, G., Snyder, C., Anderson, T.K., Hutter, C., Nguyen, T., Markin, A., Lantz, K., Posey, 
E.A., Torchetti, M.K., Robbe-Austerman, S., Magstadt, D.R., Gorden, P.J. 2024. Dairy cows 
inoculated with highly pathogenic avian influenza virus H5N1. Nature. 637:913-920. 
https://doi.org/10.1038/s41586-024-08166-6. 
H5N1 avian influenza virus can spread to calves fed unpasteurized milk from infected 
cows. 
Ruminant Disease and Immunology Research Unit, National Animal Disease Center, Ames, Iowa 
ARS scientists in Ames, IA confirmed that H5N1 clade 2.3.4.4b genotype B3.13 avian influenza 
virus can spread to calves through bucket feeding unpasteurized milk from infected dairy cows. 
Calves fed raw milk from virus-positive cows became infected and showed mild illness, 
including mild lethargy, mild fever and nasal discharge. The virus was detected in nasal swabs 
and tissues, and the animals seroconverted. This finding highlights that milk from infected cows 
should not be fed to calves without pasteurization, as it poses a serious risk of disease spread. 
Understanding this transmission route is a critical step toward developing effective prevention 
and vaccination strategies. 
Sarlo Davila, K.M., Baker, A.L., Boggiatto, P.M., Palmer, M.V., Putz, E.J., Olsen, S.C., Zanella, 
G.C., Campos, A., Buckley, A., Arruda, B. 2025. Transmission of highly pathogenic avian 
influenza H5N1 to calves fed unpasteurized milk from experimentally infected cows. 
agriRxiv. Preprint. https://doi.org/10.31220/agriRxiv.2025.0030. 
Effectiveness of Continuous Flow Pasteurization in Inactivating H5N1 Avian Influenza 
Virus in Raw Milk 
Emerging and Exotic Avian Viral Disease Research Unit, US National Poultry Research Center, 
Athens, GA 
In March 2024, infections of dairy cattle with H5N1 highly pathogenic avian influenza (HPAI) 
were reported in the U.S., and high levels of live virus were detected in raw milk from infected 
cows. ARS scientists in Athens, GA found that nearly 25% of milk samples contained infectious 
virus. However, they confirmed that standard U.S. commercial pasteurization—heating milk to 
161°F for 15 seconds—completely inactivates the virus. These findings demonstrate that 
pasteurized milk is safe and that current processing standards effectively protect the U.S. milk 
supply. 
Spackman, E., Anderson, N., Walker, S., Suarez, D.L., Jones, D.R., McCoig, A., Colonius, T., 
Roddy, T., Chaplinski, N. 2024. Inactivation of highly pathogenic avian influenza virus with 
high temperature short time continuous flow pasteurization and virus detection in bulk 
milk tanks. Journal of Food Protection. 87(10). https://doi.org/10.1016/j.jfp.2024.100349 
Efficacy of an inactivated vaccine against HPAI in turkeys 
Emerging and Exotic Avian Viral Disease Research Unit, US National Poultry Research Center, 
Athens, GA 

https://doi.org/10.1038/s41586-024-08166-6
https://doi.org/10.31220/agriRxiv.2025.0030.
https://doi.org/10.1016/j.jfp.2024.100349
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USDA ARS scientists developed an inactivated reverse genetics vaccine and showed that it can 
protect turkeys against highly pathogenic avian influenza (HPAI) caused by clade 2.3.4.4b H5 
viruses. Turkeys vaccinated at 3, 7, or 9 weeks of age showed 100% survival after challenge with 
HPAI virus at 10 weeks of age, while all unvaccinated birds died. Vaccinated turkeys shed 
significantly less virus compared to unvaccinated controls, although some birds vaccinated later 
(at 9 weeks) shed slightly more virus and showed mild signs. Also, the neuraminidase inhibition 
assay was more sensitive than the hemagglutinin inhibition assay for detecting antibodies to the 
vaccine and could help differentiate vaccinated from infected birds. These results demonstrate 
that vaccination can effectively protect turkeys and reduce virus spread, providing a valuable tool 
for controlling HPAI in this highly susceptible species. 
Lee, J., Lee, C.W., Lee, S.A., Ibrahim, S., Suarez, D.L., Spackman, E. 2025. The efficacy of 
inactivated vaccine against H5 clade 2.3.4.4b highly pathogenic avian influenza virus in 
turkeys. Avian Diseases. 69(3): 288294. https://doi.org/10.1637/aviandiseases-D-25-00055. 

Additional Publications 
The publications below highlight work that went above and beyond our normal efforts to meet 
critical national needs through the duration of the rapid response.  

HPAI in Poultry 
Lee, J., Lee, C.W., Suarez, D.L., Lee, S.A., Kim, T., Spackman, E. 2024. Efficacy of commercial 
recombinant HVT vaccines against a North American clade 2.3.4.4b H5N1 highly pathogenic 
avian influenza virus in chickens. PLoS One. 19(7):e0307100. 
https://doi.org/10.1371/journal.pone.0307100. 
Luczo, J.M., Spackman, E. 2024. Epitopes in the HA and NA of H5 and H7 avian influenza 
viruses that are important for antigenic drift. FEMS Microbiology Reviews. 48(3): fuae014. 
https://doi.org/10.1093/femsre/fuae014. 
Mo, J., Segovia, K., Chrzastek, K., Briggs, K., Kapczynski, D.R. 2024. Morphologic 
characterization and cytokine response of chicken bone-marrow derived dendritic cells to 
infection with high and low pathogenic avian influenza virus. Frontiers in Immunology, 15. 
https://doi.org/10.3389/fimmu.2024.1374838. 
Spackman, E., Stephens, C.B., Pusch, E.A. 2024. Duration of Highly Pathogenic Avian 
Influenza Virus and Newcastle Disease Virus Infectivity in Dried Ornithologic Study Skins. 
Journal of Wildlife Diseases, 60(3):774-778. https://doi.org/10.7589/JWD-D-24-00010. 
Chaves, M., Hashish, A., Osemeke, O., Sato, Y., Suarez, D.L., El-Gazzar, M. 2024. Evaluation 
of commercial RNA extraction protocols for Avian Influenza virus using Nanopore 
metagenomic sequencing. Viruses. 16(9):1429.   https://doi.org/10.3390/v16091429. 
Goraichuk, I., Risalvato, J., Pantin-Jackwood, M., Suarez, D.L. 2024. Improved influenza A 
whole-genome sequencing protocol. Frontiers in Cellular and Infection 
Microbiology. 14. https://doi.org/10.3389/fcimb.2024.1497278 
Spackman, E., Suarez, D.L., Lee, C.W., Pantin-Jackwood, M.J, Lee, S.A., Youk, S. Ibrahim, S. 
2023. Efficacy of inactivated and RNA particle vaccines against a North American Clade 

https://doi.org/10.1637/aviandiseases-D-25-00055
https://doi.org/10.1371/journal.pone.0307100
https://doi.org/10.1093/femsre/fuae014
https://doi.org/10.3389/fimmu.2024.1374838
https://doi.org/10.7589/JWD-D-24-00010
https://doi.org/10.3390/v16091429
https://doi.org/10.3389/fcimb.2024.1497278
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2.3.4.4b H5 highly pathogenic avian influenza virus in chickens. Vaccine. 41(49):7369-7376. 
https://doi.org/10.1016/j.vaccine.2023.10.070. 
Ibrahim, S., Spackman, E., Suarez, D.L., Goraichuk, I.V., Lee, C.W. 2025. Evaluation of an N1 
NA antibody-specific enzyme-linked lectin assay for detection of H5N1 highly pathogenic avian 
influenza virus infection in vaccinated birds. Journal of Virological Methods. 334(115127). 
https://doi.org/10.1016/j.jviromet.2025.115127 
Chen, P.R., White, S.N., Walker, L.R., Kapczynski, D.R., Suarez, D.L. 2025. Genetic resilience 
or resistance in poultry against avian influenza virus: mirage or reality. Journal of Virology. 
22;99(7). https://doi.org/10.1128/jvi.00820-25. 
Lee, J., Lee, C.W., Suarez, D.L., Lee, S.A., Kim, T.N., Spackman, E. 2024. Efficacy of 
commercial recombinant HVT vaccines against a North American clade 2.3.4.4b H5N1 Highly 
Pathogenic Avian Influenza Virus in chickens. PLoS One. 19(7):e307100. 
https://doi.org/10.1371/journal.pone.0307100. 
Katzner, T., Blackford, A.V., Donahue, M., Gibbs, S.E., Lenoch, J., Martin, M., Rocke, T., Root, 
J.J., Styles, D., Cooper, S., Dean, K., Dvornicky-Raymond, Z., Keller, D., Sanchez, C., Dunlap, 
B., Grier, T., Jones, M.P., Nitzel, G., Patrick, E., Purcell, M., Specht, A.J., Suarez, D.L. 2025. 
Safety and Immunogenicity of Poultry Vaccine for Protecting Critically Endangered Avian 
Species against Highly Pathogenic Avian Influenza Virus, United States. Emerging 
Infectious Diseases. 31:(6). https://doi.org/10.3201/eid3106.241558. 
Lee, J., Lee, C.W., Lee, S.A., Ibrahim, S., Suarez, D.L., Spackman, E. 2025. The efficacy of 
inactivated vaccine against H5 clade 2.3.4.4b highly pathogenic avian influenza virus in 
turkeys. Avian Diseases. 69(3): 288294. https://doi.org/10.1637/aviandiseases-D-25-00055. 
Goraichuk, I., Suarez, D.L. 2025. Custom Barcoded Primers for Influenza A Nanopore 
Sequencing: Enhanced Performance with Reduced Preparation Time. Frontiers in Cellular 
and Infection Microbiology. 15:1545032. https://doi.org/10.3389/fcimb.2025.1545032. 
HPAI in Dairy Cattle 
Cordero-Ortiz, M., Magtoto, R., Cauwels, B., Baum, D. H., Arruda, B., Gorden, P. J., Magstadt, 
D. R., Hernández, J., & Giménez-Lirola, L. G. 2025. Fluorescent Microsphere Immunoassay 
for Isotype-Specific H5N1 Antibody Detection in Serum and Milk Samples From Dairy 
Cattle: A Tool for Epidemiological Surveillance. Journal of Medical Virology. 97(4). 
https://doi.org/10.1002/jmv.70321 
Gorden, P.J., Magstadt, D.R., Baker, A.L., Arruda, B.L., Bell, T.M., Nelli, R.K. 2025. Viral 
Mastitis Associated with Influenza A in Dairy Cattle. Veterinary Clinics of North America 
Food Animal Practice. 41(2):271-283. https://doi.org/10.1016/j.cvfa.2025.02.010. 
Lowen, A.C., Baker, A.L., Bowman, A.S., García-Sastre, A., Hensley, S.E., Lakdawala, S.S., 
Moncla, L.H., Nelson, M.I., Pekosz, A., Poulson, R.L., Puryear, W.B., Runstadler, J.A., Sutton, 
T.C., Tompkins, S.M., Webby, R.J., The Risk Assessment Pipeline working group of the NIAID 
Centers of Excellence for Influenza Research and Response (CEIRR) Network. 2025. Pandemic 
risk stemming from the bovine H5N1 outbreak: An account of the knowns and unknowns. 
Journal of Virology. 99(4):e00052-25. https://doi.org/10.1128/jvi.00052-25. 
Lowen, A.C., Bowman, A.S., Runstadler, J.A., Baker, A.L., García-Sastre, A., Hensley, S.E., 
Lakdawala, S.S., Moncla, L.H., Nelson, M., Pekosz, A., Poulson, R.L., Puryear, W.B., Sutton, 

https://doi.org/10.1016/j.vaccine.2023.10.070
https://doi.org/10.1016/j.jviromet.2025.115127
https://doi.org/10.1128/jvi.00820-25
https://doi.org/10.1371/journal.pone.0307100
https://doi.org/10.3201/eid3106.241558
https://doi.org/10.1637/aviandiseases-D-25-00055
https://doi.org/10.3389/fcimb.2025.1545032
https://doi.org/10.1002/jmv.70321
https://doi.org/10.1016/j.cvfa.2025.02.010
https://doi.org/10.1128/jvi.00052-25
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T.C., Tompkins, S.M., Webby, R.J. 2025. Controlling bird flu is urgent-for dairy, wildlife, 
poultry, pets, and people. Journal of the American Veterinary Medical Association. 
263(9):1192-1195. https://doi.org/10.2460/javma.25.05.0294.  
Baker, A.L., Arruda, B., Palmer, M.V., Boggiatto, P., Sarlo Davila, K., Buckley, A., Zanella, 
G.C., Snyder, C.A., Anderson, T.K., Hutter, C.R., Nguyen, T.-Q., Markin, A., Lantz, K., Posey, 
E.A., Torchetti, M.K., Robbe-Austerman, S., Magstadt, D.R., Gorden, P.J. 2025. Dairy cows 
inoculated with highly pathogenic avian influenza virus H5N1. Nature. 637: 913–920. 
https://doi.org/10.1038/s41586-024-08166-6 
Sarlo Davila, K.M., Baker, A.L., Boggiatto, P.M., Palmer, M.V., Putz, E.J., Olsen, S.C., Zanella, 
G.C., Campos, A., Buckley, A., Arruda, B. 2025. Transmission of highly pathogenic avian 
influenza H5N1 to calves fed unpasteurized milk from experimentally infected cows. 
agriRxiv. Preprint. https://doi.org/10.31220/agriRxiv.2025.0030. 
Caserta, L.C., Frye, E.A., Butt, S.L.,  Laverack, M., Nooruzzaman, M., Covaleda, L.M., 
Thompson, A.C., Koscielny, M.P., Cronk, B., Johnson, A., Kleinhenz, K., Edwards, E.E., 
Gomez, G., Hitchener, G., Martins, M., Kapczynski, D.R., Suarez, D.L., Alexander Morris, E.R., 
Hensley, T., Beeby, J. S., Lejeune, M., Swinford, A.K., Elvinger, F., Dimitrov, K.M., Diel, D.G. 
2024. Spillover of highly pathogenic avian influenza H5N1 virus to dairy cattle. Nature, 
634(8034):669-676. https://doi.org/10.1038/s41586-024-07849-4. 
Nguyen, T.-Q., Hutter, C. R., Markin, A., Thomas, M., Lantz, K., Killian, M. L., Janzen, G. M., 
Vijendran, S., Wagle, S., Inderski, B., Magstadt, D. R., Li, G., Diel, D. G., Frye, E. A., Dimitrov, 
K. M., Swinford, A. K., Thompson, A. C., Snekvik, K. R., Suarez, D. L., Lakin, S.M., 
Schwabenlander, S., Ahola, S.C., Johnson, K.R., Baker, A.L., Robbe-Austerman, S., Torchetti, 
M.K., Anderson, T. K. 2025. Emergence and interstate spread of highly pathogenic avian 
influenza A(H5N1) in dairy cattle in the United States. Science, 388(6745):eadq0900. 
https://doi.org/10.1126/science.adq0900 

HPAI in Swine 
Arruda, B., Baker, A.L., Buckley, A., Anderson, T.K., Torchetti, M., Bergeson, N.H., Killian, 
M.L., Lantz, K. 2024. Divergent Pathogenesis and Transmission of Highly Pathogenic Avian 
Influenza A(H5N1) in Swine. Emerging Infectious Diseases. 2024;30(4):738-751. 
https://doi.org/10.3201/eid3004.231141 

HPAI in Food Products 
Spackman, E., Jones, D.R., McCoig, A.M., Colonius, T.J., Goraichuk, I.V., Suarez, D.L. 2024. 
Characterization of highly pathogenic avian influenza virus in retail dairy products in the 
US. Journal of Virology. 98(7):e00881-24. https://doi.org/10.1128/jvi.00881-24. 
Luchansky, J.B., Porto-Fett, A.C.S., Suarez, D.L., Spackman, E. 2024. Inactivation of Avian 
Influenza Virus Inoculated into Ground Beef Patties Cooked on a Commercial Open-
Flame Gas Grill. Journal of Food Protection. 87(8). https://doi.org/10.1016/j.jfp.2024.100325 
Spackman, E., Anderson, N., Walker, S., Suarez, D.L., Jones, D.R., McCoig, A., Colonius, T., 
Roddy, T., Chaplinski, N. 2024. Inactivation of highly pathogenic avian influenza virus with 
high temperature short time continuous flow pasteurization and virus detection in bulk milk 
tanks. Journal of Food Protection. 87(10). https://doi.org/10.1016/j.jfp.2024.100349 
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Suarez, D.L., Goraichuk, I.V., Killmaster, L., Spackman, E., Clausen, N.J., Colonius, T.J., 
Leonard, C.L., Metz M.L. 2024. Testing of Retail Cheese, Butter, Ice Cream, and Other 
Dairy Products for Highly Pathogenic Avian Influenza in the US. Journal of Food 
Protection. 88(1):100431. https://doi.org/10.1016/j.jfp.2024.100431. 
Harrell, T. L., Alvarez-Narvaez, S., Porto-Fett, A.C.S., Vinayamohan, P.G., Luchansky, J.B., 
Shwani, A., Suarez, D.L. 2026. Inactivation of avian influenza virus in yogurt made from 
raw milk. Food Microbiology. 135:104975. https://doi.org/10.1016/j.fm.2025.104975.   

HPAI and Dipteran Pests 
Nayduch, D., Scroggs, S.L., Shults, P., Brendel, L.A., Reister-Hendricks, L.M., Taylor, C., Bird, 
E., Lopez, B., Marshall, E.S. 2025. Detection of H5N1 highly pathogenic avian influenza 
virus RNA in filth flies collected from California farms in 2024. Scientific Reports. 16:375 
https://doi.org/10.1038/s41598-025-29856-9 

HPAI and Biosafety 
Chaplinski, N. J., Mead, N., Haley, D., Spackman, E. 2025. A Case Study of Biosafety 
Considerations and Solutions for Work with Highly Pathogenic Avian Influenza Virus with 
Large-Scale Equipment in High Biocontainment. Applied Biosafety. 30(2). 
https://doi.org/10.1089/apb.2024.0061. 

Component 1: Biodefense 

Problem Statement 1A: Control and eradicate foreign animal diseases. 
Classical (CSF) and African swine fever (ASF) are two different diseases that cause death 
in pigs.  
Foreign Animal Diseases Research Unit, National Bio and Agro-Defense Facility, Manhattan, 
Kansas 
The only effective vaccines developed for CSF and ASF are live, but weakened, viruses. ARS 
researchers developed a new CSF vaccine, called FlagT4G, that protects pregnant pigs and the 
unborn piglet. It also allows regulatory agencies to tell the difference between vaccinated and 
infected animals, which allows the US to return to resume trade more quickly, protecting the 
prosperity of the American farmer. As for ASF vaccines, a third vaccine virus, labeled as 
ΔI177l/ΔLVR, was approved for use in Vietnam. This vaccine virus can grow in specific cells 
developed by ARS scientists, which improved vaccine production efficiency. In addition, ARS 
researchers determined that the original vaccine virus (ΔI177l) commercialized in Vietnam stays 
stable when it is freeze-dried or lyophilized, which allows for refrigerated storage, an important 
characteristic for vaccine management. This work allows us to generate the knowledge needed to 
rapidly produce vaccines with commercial counterparts for US farmers and producers should it 
ever be needed. 
(NP103, 1A, 3022-32000-063-000D) 
Espinoza, N.N., Spinard Iii, E.J., Rai, A., Ramirez Medina, E., Valladares, A., Meyers, A., 
Borca, M.V., Gladue, D.P. 2024. Lyophilization of ASFV vaccine candidate ASFV-G-Delta 
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I177L offers long term stability. Scientific Reports. 14:31613. https://doi.org/10.1038/s41598-
024-80170-2. 
Ramirez Medina, E., Velazquez Salinas, L., Valladares, A., Rai, A., Burton, L.J., Sastre, L.P., 
Silva, E.B., Ganges, L., Gladue, D.P., Borca, M.V. 2025. Assessment of the reversion to 
virulence and protective efficacy in pigs receiving the live attenuated classical swine fever 
recombinant vaccine candidate FlagT4G. Vaccines. 13(5):544. 
https://doi.org/10.3390/vaccines13050544. 
Vesicular stomatitis virus: new insights into sources of transmission. 
Foreign Arthropod Borne Animal Diseases Research Unit, National Bio and Agro-Defense 
Facility, Manhattan, Kansas 
There have been repeated outbreaks of vesicular stomatitis virus (VSV) in the United States. 
Disease in livestock results in the development of vesicles or blisters that contain a lot of viruses. 
As a result, vesicles are thought to be the main point that vectors pick up viruses from infected 
animals and transport it to uninfected animals.  It is unclear if there are other if there are other 
significant ways that the virus is spread across distances. A USDA‑Canadian collaboration 
compared two viruses of the Indiana type of VSV—one from the 1997‑98 epidemic and one 
from the 2019‑2020 epidemic. The 2019-2020 epidemic was one of the most widespread US 
outbreaks. Different groups of pigs were infected, one with each virus, and monitored for disease 
signs and virus shedding. The results showed that both strains caused mild to no disease in pigs. 
There was shedding of the virus in nasal fluids though, with the 2019-2020 virus shedding the 
most. This finding challenged the long‑held belief that visible skin lesions are not the only source 
of virus for vector transmission.  These findings can help inform disease control plans. 
(NP103, 1A, 3022-32000-062-000D) 

Hole, K., Sroga, P., Nebroski, M., Handel, K., Lung, O., Spinard Iii, E.J., Zarate, S., Nfon, C., 
Mire, C.E., Velazquez Salinas, L., Babiuk, S., Rodriguez, L. 2024. Phenotypical differences 
between the epidemic strains of VSV serotype Indiana 98COE and IN0919WYB2 using an 
in-vivo pig (Sus scrofa) model. Viruses. 16(12): 1915. https://doi.org/10.3390/v16121915. 
Successful development of procedures to work with highly pathogenic avian influenza virus 
with large scale food processing equipment.  
Endemic Poultry Viral Diseases Research, U.S. National Poultry Research Center, Athens, GA 
When highly pathogenic avian influenza virus (HPAIV) was found in dairy cows, it became 
important to confirm that dairy processing methods can kill the virus. One challenge is that 
standard food processing equipment is not built to contain HPAIV. To address this, ARS 
scientists in Athens, Georgia designed and implemented containment procedures for containment 
devices, making it safe to validate dairy processing methods using live virus. This was critical to 
safely conducting research and protecting the U.S. dairy industry by proving that commercial 
dairy processing practices inactivate virus. 
(NP103, 1B, 6040-32000-081-000D) 
Chaplinski, N.J., Haley, D.I., Mead, N.G., Spackman, E. 2025. A case study of biosafety 
considerations and solutions for work with highly pathogenic avian influenza virus with large 
scale equipment in high biocontainment. Applied Biosafety. 30(2). 
https://doi.org/10.1089/apb.2024.0061. 
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Recombination in foot‑and‑mouth disease creates new virus strains.  
Foreign Animal Diseases Research Unit, National Bio and Agro-Defense Facility, Manhattan, 
Kansas 
Foot-and-mouth disease (FMD) is a highly contagious virus that infects livestock, particularly 
sheep, goats, pigs and cattle. An infection in the United States would stop trade with other 
countries and could cost up to $200 billion. One big challenge to FMD control is cattle that 
recover from the disease but that still carry the virus. Research done by ARS scientists has 
demonstrated that when these FMDV carriers of one strain of the virus are exposed to a different 
strain of FMDV, a new hybrid strain emerges that contains pieces from the two viruses. This 
research is important for cattle producers and regulators regarding the importance of 
appropriately managing carrier animals in the event of an FMDV outbreak to prevent spread of 
new virus strains that may escape protection from current vaccines. 
(NP103, 1A, 3022-32000-064-000D) 
Stenfeldt, C., Fish, I., Rodriguez-Calzada, M., Richt, J., Arzt, J., Medina, G.N. 2025. Differential 
mosaicism of recombinant foot-and-mouth disease viruses associated with the order of exposure 
to two heterologous virus strains. Journal of Virology. 99(3):e02213-24. 
https://doi.org/10.1128/jvi.02213-24. 
New insect vectors identified for vesicular stomatitis virus. 
Arthropod Borne Animal Disease Research Unit, Center for Grain and Animal Health Research, 
Manhattan, Kansas 
Vesicular stomatitis virus (VSV) is a foreign animal disease that has outbreaks in the United 
States every few years and causes illness mostly in cattle and horses, but also some zoo species. 
It is a virus that is spread by an insect known as the biting midge, but there are many species of 
the biting midge, and it is not clear if they are all involved. It is also believed that other insects 
may be involved.  ARS researchers collaborated with San Diego County vector control and zoo 
officials to collect potential biting midge and black fly vector species for identification and tested 
them for the presence of the virus. Over 2,000 midges and 1,000 black flies were collected, 
identified, and tested for the presence of VSV. VSV was detected in three midge and four black 
fly vector species. This indicates they have a role in VSV transmission during the outbreak. This 
is the first report of VSV in wild-caught insects for six of the seven insect species. Insect 
surveillance and virus testing during disease outbreaks informs rapid vector control efforts to 
interrupt the spread of the virus, which limits the outbreak and its impact. 
(NP103, 1A, 3020-32000-019-000D) 
Scroggs, S.L., Swanson, D.A., Steele, T.D., Hudson, A.R., Reister-Hendricks, L.M., Gutierrez, 
J., Shults, P.T., McGregor, B.L., Taylor, C.E., Davis, T.M., Lamberski, N., Phair, K.A., Howard, 
L.L., McConnell, N.E., Gurfield, N., Drolet, B.S., Pelzel-Mcclusky, A.M., Cohnstaedt, L.W. 
2024. Vesicular stomatitis virus detected in biting midges and black flies during 2023 
outbreak in southern California. Viruses. 16(9):1428. https://doi.org/10.3390/v16091428. 

Problem Statement 1B: Predict and prevent emerging diseases.  
Udderly stable: Rift Valley fever virus stability in raw cow and goat milk. 

https://doi.org/10.1128/jvi.02213-24
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Foreign Arthropod Borne Animal Diseases Research Unit, National Bio and Agro-Defense 
Facility, Manhattan, Kansas 
Rift Valley fever virus (RVFV) in livestock can spread to humans, and costly outbreaks can 
result. Researchers wanted to understand if the virus was stable in raw milk to know if that was a 
potential source of infection. Their work revealed that the  virus remains infectious in both cow 
and goat milk over a day at room and refrigerated temperatures. Viral genetic material was 
detectable for up to four days as well. Fortunately,  commonly used  pasteurization methods 
destroy the virus. This study showed that RVFV contaminated milk may be able to spread the 
virus, but that pasteurization can make the milk safe to drink. It also showed that milk can be a 
useful way to detect the virus in areas where RVFV is present since it is easy to collect and the 
virus is detectable for at least four days. Early detection of RVFV helps protect people and 
animals and can help reduce the impact of the disease. 
(NP103, 1B, 3022-32000-024-000D) 

Dawes, B.E., De La Mota-Peynad, A.M., Rezende, I.M., Buyukcangaz, E.K., Harvey, A.M., 
Gerkin, K.N., Winter, C., Bayrau, B., Mitzel, D.N., Waggoner, J.J., Pinsky, B.A., Wilson, W.C., 
Labeaud, A.D. 2025. Rift Valley fever virus remains infectious in milk stored in a wide 
range of temperatures. Journal of Infectious Diseases. 232(4):e661-e670, jiaf060. 
https://doi.org/10.1093/infdis/jiaf060. 
Determined the complete genome of subtype A avian metapneumovirus (AMPV). 
Endemic Poultry Viral Diseases Research, U.S. National Poultry Research Center, Athens, GA 
Avian metapneumovirus (AMPV) is a serious threat to the U.S. poultry industry. ARS scientists 
in Athens, Georgia were the first to report the full genetic sequence of subtype A (AMPV-A) 
when it appeared in U.S. poultry. Their analysis showed that AMPV found in U.S. turkeys in 
2023 was closely related to strains from chickens in Mexico collected between 2020 and 2022, 
suggesting that the strains were related. The genetic data was also used to improve a test that 
detects AMPV subtypes. The updated test was validated against two commercial kits and will 
now give accurate results for U.S. poultry samples. These findings provide important clues about 
where the virus came from and help ensure better disease detection in the future.  
(NP103, 1B, 6040-32000-081-000D) 
Goraichuk, I.V., Torchetti, M., Killian, M., Kapczynski, D.R., Kulkarni, A., Sary, K., Suarez, 
D.L. 2024. Introduction of avian metapneumovirus subtype A to the United States: 
molecular insights and implications. Frontiers in Microbiology. 15. 
https://doi.org/10.3389/fmicb.2024.1428248. 

Component 2: Antimicrobial Resistance 

Problem Statement 2A: Combat antimicrobial resistance through the development of 
Alternatives to Antibiotics 
Oral spore vaccine protects broiler chickens from coccidiosis and necrotic enteritis.  
Animal Biosciences and Biotechnology Laboratory, Beltsville Animal Research Center, 
Beltsville, Maryland 

https://doi.org/10.1093/infdis/jiaf060
https://doi.org/10.3389/fmicb.2024.1428248


Page 16 of 24 

For poultry growers today, two gut diseases—coccidiosis and necrotic enteritis (NE)—cause 
billions of dollars in losses each year, and the drugs used to control them are becoming costly, 
less effective, and face tighter regulations. ARS researchers created two new vaccine approaches 
that can be given to chicks at the hatchery or mixed into feed. The first targets coccidiosis and 
uses harmless bacterial spores that release a protective protein in the gut. Chicks that received the 
spore vaccine showed strong immune responses, far fewer gut lesions, and better overall health. 
The second vaccine targets NE. NE is caused by two pathogens interacting in the chicken gut. 
The vaccine uses protective proteins from both pathogens to train the birds’ immune system. In 
trials with the combined vaccine, birds gained more weight, had lower death rates, and displayed 
fewer lesions than untreated birds. These results demonstrate a practical, antibiotic‑free way to 
control these diseases and could save producers millions of dollars in treatment costs. The new 
vaccines give producers a sustainable tool to protect flocks, cut antibiotic use, and improve 
profitability. 
(NP 103, 2A, 8042-32000-115-000D) 
Wickramasuriya, S.S., Park, I., Lee, Y., Richer, L.M., Przybyszewski, C., Gay, C.G., Van 
Oosterwijk, J.G., Lillehoj, H.S. 2024. Effect of orally administered B. subtilis-cNK-2 on 
Growth performance, immunity, gut health, and gut microbiome in chickens during 
Eimeria acervulina challenge, and its potential as an alternative to antibiotics. Poultry 
Science. 103(11):e104156. https://doi.org/10.1016/j.psj.2024.104156. 
Qingzheng, Z., Yue, Y., Xianglin, P., Lixin, X., Xiaokai, S., Ruofeng, Y., Xiangrui, L., Li, C.Z., 
Mingmin, L. 2024. Vaccination with combined vaccines for eimeria maxima EF-1a and multi-
component antigens from clostridium perfringens conferred effective protection against necrotic 
enteritis challenge in chickens. Poultry Science. 104(2):e1043687. 
https://doi.org/10.1016/j.psj.2024.104687. 

Component 3: Endemic Bacterial Diseases 

Problem Statement 3A: Mitigate the consequences of zoonotic bacterial diseases. 
Oral delivery of tuberculosis vaccine to captive white-tailed deer. 
Infectious Bacterial Disease Research Unit, National Animal Disease Center, Ames IA 
ARS scientists in Ames, Iowa developed a new way to deliver a tuberculosis vaccine to white-
tailed deer, a key wildlife source of bovine tuberculosis (bTB) that can spread to cattle. Using 
sodium alginate spheres as edible vaccine baits, researchers showed that deer vaccinated this way 
produced strong immune responses—like traditional oral vaccine methods. This approach could 
make large-scale vaccination of free-ranging deer possible without handling animals, helping 
reduce disease transmission between wildlife and livestock and supporting efforts to eradicate 
bTB. 
(NP103, 3A, 5030-32000-232-000D) 
Boggiatto, P.M., Sterle, H., Fernandes, L., Hamby, H., VerCauteren, K., Feuka, A., Campa, H. 
3rd, Kanipe, C., Olsen, S.C., Palmer, M.V. 2025. Oral delivery of Mycobacterium bovis 
bacillus Calmette-Guérin (BCG) in alginate spheres to captive white-tailed deer. BMC 
Veterinary Research. 21(1):193. https://doi.org/10.1186/s12917-025-04643-w.  
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Phenotypic differences in susceptibility to brucellosis and efficacy of vaccination in wildlife 
reservoirs.  
Infectious Bacterial Disease Research Unit, National Animal Disease Center, Ames IA 
Around Yellowstone Park, elk and bison carry the disease brucellosis and can infect cattle herds. 
ARS scientists in Ames, Iowa analyzed data from multiple studies to compare abortion and 
infection rates in vaccinated and unvaccinated bison and elk. The results showed that vaccination 
works well in bison, reducing both abortion and infection. However, it does not work in elk. Elk 
also had lower rates of abortion and fewer bacteria in reproductive tissues compared to bison. 
This means the current brucellosis vaccine is an effective tool for bison but not for elk. These 
findings help guide strategies to prevent cattle losses and are important for livestock producers, 
state and federal agencies, and researchers focused on brucellosis in elk, bison, and cattle. 
(NP103, 3A, 5030-32000-234-000D) 
Olsen, S.C., Boggiatto, P.M., Putz, E.J. 2025. Comparison of bison and elk susceptibility to 
experimental challenge with Brucella abortus strain 2308. Frontiers in Veterinary Science. 
11. https://doi.org/10.3389/fvets.2024.1519453. 

Problem Statement 3B: Mitigate respiratory bacterial diseases of livestock species. 
Differential immunological responses of adult domestic and bighorn sheep to inoculation 
with Mycoplasma ovipneumoniae type strain Y98.  
Animal Disease Research Unit, Pullman WA 
Bighorn sheep and domestic sheep react differently to bacterial respiratory infections. Scientists 
believe that the bacteria Mycoplasma ovipneumoniae starts illness, but past studies have not 
looked at its effects when it’s the only infection present. ARS researchers in Pullman, 
Washington found that after being exposed to M. ovipneumoniae, bighorn sheep shed more 
bacterial DNA, showed mild respiratory signs, and were slightly lethargic. Domestic sheep, on 
the other hand, showed no signs. Bighorn sheep also had a stronger immune response. This 
research helps explain why bighorn sheep are more vulnerable to these bacteria than domestic 
sheep and will help in the development of strategies to protect bighorn sheep while ensuring 
access to grazing land for U.S. sheep ranchers. 
(NP103, 3B, 2090-32000-046-000D) 
Madsen-Bouterse, S.A., Herndon, D.R., Grossman, P.C., Rivolta, A.A., Fry, L.M., Murdoch, 
B.M., Piel, L.M. 2024. Differential immunological responses of adult domestic and bighorn 
sheep to inoculation with Mycoplasma ovipneumoniae type strain Y98. Microorganisms. 
12(12):2658. https://doi.org/10.3390/microorganisms12122658. 
Mannheimia haemolytica adhesion mutant showed enhance ability to colonize in the upper 
respiratory tract. 
Ruminant Disease and Immunology Unit, National Animal Disease Center, Ames IA 
Bovine respiratory disease complex (BRDC) costs the U.S. cattle industry millions of dollars and 
can lead to higher meat prices for consumers. One major cause of BRDC is Mannheimia 
haemolytica, a bacterial species that becomes harmful to cattle under stress, such as transport, 
crowding, or viral infections. Finding better ways to control BRDC is critical. ARS scientists in 
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Ames, Iowa determined how modified strains of Mannheimia haemolytica colonize the nose and 
throat of cattle. They compared the normal strain to two weakened versions: one missing a 
“stickiness” factor (adhesin mutant) and one missing its protective outer layer (capsular mutant). 
The adhesin mutant colonized the most, while the capsular mutant could not colonize at all. This 
shows that the capsule is essential for long-term colonization. Based on these results, the adhesin 
mutant with its intact capsule may be a promising vaccine candidate.  
(NP103, 4A, 5030-32000-236-000D) 
Goldcamp, A.K., Menghwar, H., Kanipe, C.R., Briggs, R., Chriswell, B.O., Casas, E., Clawson, 
M.L., Tatum, F.M., Dassanayake, R.P. 2025. Mucosal colonization of Mannheimia 
haemolytica capsular and adhesin mutants in cattle. Microbiology Spectrum. 13(7):e00684-
25. https://doi.org/10.1128/spectrum.00684-25. 
Improved vaccines for protection to Mycoplasma bovis infections in American bison.  
Ruminant Disease and Immunology Unit, National Animal Disease Center, Ames IA 
Mycoplasma bovis is a serious disease that causes severe pneumonia outbreaks in bison, often 
leading to high death rates and major economic losses for ranchers through mortality, reduced 
production, and treatment costs. To protect bison, preventive measures like vaccines are critical.  
ARS scientists in Ames, Iowa developed an improved vaccine that requires only two doses to 
trigger a strong antibody and cellular immune response. While the vaccine did not provide 
complete protection, vaccinated bison had fewer bacteria in their lungs and less lung damage 
compared to unvaccinated animals after infection. This shows the vaccine offers partial 
protection, which is an important step for supporting the bison industry.  Researchers are now 
working to refine protein-based vaccines to make them even more effective. 
(NP103, 4A, 5030-32000-236-000D) 
Kaplan, B.S., Dassanayake, R.P., Briggs, R.E., Kanipe, C.R., Boggiatto, P.M., Crawford, L., 
Olsen, S.C., Menghwar, H., Casas, E., Tatum, F.M. 2024. An injectable subunit vaccine 
containing Elongation Factor Tu and Heat Shock Protein 70 protects North American 
bison from Mycoplasma bovis infection. Frontiers in Veterinary Science. 11. 
https://doi.org/10.3389/fvets.2024.1408861. 

Problem Statement 3C: Diagnose and mitigate strategies for production related bacterial 
diseases. 
Assessment of a potentially broadly efficacious vaccine candidate for Glaesserella parasuis 
disease in pigs.  
Viral and Prion Research Unit, National Animal Disease Center, Ames, Iowa 
Glaesserella parasuis (GPS) is a bacterial pathogen that causes severe disease in pigs and can 
lead to significant economic losses for swine producers. It is a very diverse virus with numerous 
strains and serotypes that cause disease. Producers often use killed bacteria as vaccines, but these 
typically protect against the same strain or serotype that was used in the vaccine. ARS 
researchers in Ames, Iowa, tested a new vaccine that targets a surface protein (LppA) on GPS. 
This vaccine protected pigs against infection with two strains of GPS. It also showed cross 
reactivity with >40 different strains of GPS isolated from commercial swine farms. This work 
demonstrated that the LppA protein has potential to act as a more broadly effective vaccine 
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against GPS. The prevention of Glaesserella parasuis disease will improve swine health and 
reduce antibiotic usage in swine production, enabling the swine industry to be more prosperous.  
(NP 103, 3C, 5030-32000-237-000D) 
Hau, S.J., Eberle, K.C., Nally, J.E., Nielsen, D.W., Lippolis, J.D., Brockmeier, S. 2025. 
Identification of candidate vaccine antigens using 2-D gel electrophoresis and 
immunoproteomics for cross protection against Glaesserella parasuis. Veterinary Microbiology. 
307:110594. https://doi.org/10.1016/j.vetmic.2025.110594. 
Ability to differentiate between Johne's disease pathogens in cows and sheep. 
Infectious Bacterial Disease Research Unit, National Animal Disease Center, Ames IA 
Mycobacterium avium subspecies paratuberculosis (MAP) causes Johne’s disease, a chronic 
illness in livestock that leads to reduced milk production and death, resulting in major economic 
losses. Detecting infected animals early is critical to prevent disease spread, but current tests 
cannot tell the difference between MAP strains that infect cows (bovine) and sheep (ovine).  
ARS scientists in Ames, Iowa discovered a unique feature in the MAP cell wall that allows them 
to distinguish between bovine and ovine strains. They also found that infected animals produce 
strong antibody responses to this feature, making it a promising new target for diagnostic tests. 
More accurate and sensitive tests will help reduce losses from Johne’s disease and improve herd 
health.  This work is important for livestock producers, veterinarians, and researchers focused on 
Johne’s disease. 
(NP103, 3C, 5030-32000-235-000D) 
Bannantine, J.P., Duffy, S.C., Colombatti Olivieri, M.A., Behr, M.A., Biet, F., Price, N.P. 2024. 
Genetic and chemical control of tuberculostearic acid production in Mycobacterium avium 
subspecies paratuberculosis. Microbiology Spectrum. 12(5):e00508-24. 
https://doi.org/10.1128/spectrum.00508-24. 

Component 4: Endemic Viral Diseases 

Problem Statement 4A: Prevent respiratory viral diseases of livestock and poultry 
Rapid detection of novel swine influenza viruses 
Virus and Prion Research Unit, National Animal Disease Center, Ames, Iowa 
Today, mixing of flu genes from humans, pigs, and birds creates novel viruses that can spread 
more easily in swine, weaken the protection from current vaccines, and occasionally jump to 
people—as occurred with the 2009 H1N1 outbreak. To tackle this, ARS scientists and 
collaborators developed a computer program called TreeSort that scans large collections of virus 
genetic data, flags unusual gene combinations, and tracks how flu viruses evolve across bird, pig, 
and human hosts. TreeSort objectively ranks the “novelty” of each virus and revealed strong 
evolutionary pressure for certain viral surface protein genes to change together, indicating higher 
fitness in the detected strains. This tool can be used in influenza A surveillance programs to 
quickly identify high‑risk viruses that can be targeted for vaccine development and enhanced 
surveillance. These results give USDA partners, swine producers, and public‑health agencies a 
fast, data‑driven way to focus vaccine updates and biosecurity actions, helping protect animal 
health, consumer safety, and reducing the likelihood of a future pandemic.  

https://doi.org/10.1016/j.vetmic.2025.110594
https://doi.org/10.1128/spectrum.00508-24
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(NP 103, 4A, 5030-32000-231-000D) 
Markin, A., Macken, C.A., Baker, A.L., Anderson, T.K. 2025. Revealing reassortment in 
influenza A viruses with TreeSort. Molecular Biology and Evolution. 42(8):1-12. 
https://doi.org/10.1093/molbev/msaf133. 
New therapeutics with strong antiviral activity against bovine viral diarrhea virus (BVDV).  
Ruminant Disease and Immunology Unit, National Animal Disease Center, Ames IA 
Bovine viral diarrhea virus (BVDV) costs the U.S. beef and dairy industries billions of dollars 
each year. It harms herd health, causes financial losses for farmers, and can lead to higher meat 
prices for consumers. Vaccines are essential for prevention, but they cannot treat animals already 
infected with BVDV. That’s why new antiviral treatments are needed to reduce virus shedding.  
ARS researchers in Ames, Iowa tested a biotherapeutic agent in cattle cells and found it 
effectively blocked BVDV in different cell types. This discovery could lead to new ways to 
control the virus, protect cattle health, and reduce economic losses in the beef and dairy 
industries. 
(NP103, 4A, 5030-32000-229-000D) 
Dassanayake, R.P., Menghwar, H., Bickel, K.A., Holthausen, D.J., Ma, H., Diaz-San Segunda, 
F., Rodriguez-Calzada, M., Medina, G.N., Attreed, S.E., Falkenberg, S.M., Kanipe, C.R., Sacco, 
R.E., De Los Santos, T.B., Casas, E. 2024. Antiviral activity of bovine type III interferon 
against bovine viral diarrhea virus is greatly reduced in bovine turbinate cells due to 
limited expression of IFN lambda receptor 1 (IL-28Ra). Frontiers in Immunology. 15. 
https://doi.org/10.3389/fimmu.2024.1441908. 
Gene-edited Angus calf cells resist common cattle virus. 
Animal Health Genomics Unit, Meat Animal Research Center, Clay Center, Nebraska 
Bovine Viral Diarrhea Virus (BVDV) is one of the leading causes of illness and reproductive 
losses in cattle worldwide, costing more than $1.5 billion annually in the U.S. alone. ARS 
researchers at Clay Center, Nebraska, and partners previously created the world’s first gene-
edited Gir calf resistant to BVDV. Now, working with the University of Nebraska-Lincoln, they 
have shown that the same genetic change also protects cells from gene-edited cloned American 
Angus calves against BVDV infection in the lab.  This consistent resistance suggests the 
approach could work across popular cattle breeds. If successfully implemented, this gene-editing 
strategy could greatly reduce financial losses and improve animal health. Ultimately, it means 
healthier, more productive herds, a stronger food supply, and greater prosperity for American 
farmers. 
(NP103, 4A, 3040-32000-036-000D) 
Workman, A.M., Heaton, M.P., Vander Ley, B.L. 2025. CD46 gene-editing confers ex vivo 
BVDV resistance in fibroblasts from cloned Angus calves. Viruses. 17(6):775. 
https://doi.org/10.3390/v17060775. 
Krueger, A.C., Vander Ley, B.L., Heaton, M.P., Sonstegard, T.S., Workman, A.M. 2025. 
Primary cells from a CD46-edited bovine heifer have reduced BVDV susceptibility despite 
viral adaptation to heparan sulfate. Viruses. 17(5):634. https://doi.org/10.3390/v17050634. 

https://doi.org/10.1093/molbev/msaf133
https://doi.org/10.3389/fimmu.2024.1441908
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Problem Statement 4B: Enhance the control of viral diseases in intensive production systems. 
The role of tumor suppressor gene in Marek’s disease virulence and tumorgenicity.  
Endemic Poultry Viral Diseases Research, U.S. National Poultry Research Center, Athens, GA 
Researchers in Athens, Georgia have achieved a pivotal understanding of the mechanisms 
between Marek's disease (MDV) and its tumor-forming capability. By unraveling the interplay 
between viral protein Meq and host protein Ikaros, scientists have developed a vaccine candidate 
that significantly reduces MDV virulence. Vaccine manufacturers in the United States can utilize 
these findings to innovate and produce more effective and safer vaccines, bolstering national 
food security and animal health. For rural farmers and producers, utilization of this promising 
vaccine will improve flock health by reducing mortality, with substantial economic savings from 
this devastating poultry disease. This advancement is crucial for protecting the livelihoods of 
those in the poultry sector and ensuring a robust supply chain. 
(NP103, 4B, 6040-32000-083-000D) 
Kim, T.N., Niikura, M., Dunn, J.R., Cheng, H.H., Hearn, C.J. 2025. Effects of Ikaros (IKZF1) 
gene in the virulence of Marek's disease virus. Veterinary Microbiology. 305: 110532. 
https://doi.org/10.1016/j.vetmic.2025.110532. 
Improved porcine reproductive and respiratory syndrome virus (PRRSV) vaccine reduces 
viral replication.  
Virus and Prion Research Unit, National Animal Disease Center, Ames, Iowa 
PRRSV causes clinical disease that range from abortions in pregnant sows to respiratory disease 
in growing pigs. It is one of the largest health and economic concerns for the swine industry, 
costing the industry $1.2 billion per year. Commercially available vaccines provide varying 
levels of protection. ARS scientists developed a novel modified live vaccine (MLV) that also 
included immune boosting components called interferons that commercially available vaccines 
do not have. An animal study compared the new MLV vaccine against a commercially available 
MLV vaccine. The new vaccine showed lower PRRSV replication following infection compared 
to the commercial vaccine, which could reduce the spread of disease. More effective PRRSV 
vaccine will help American swine producers by improving reducing disease and increasing 
production ensuring the ability to raise health pork to feed the world.  
(NP 103, 4B, 5030-32000-230-000D) 
Miller, L., Anderson, S.J., Devries, A.C., Schirtzinger, E., Hasan, M., Sarlo Davila, K.M., 
Fleming, D.S., Lager, K.M., Li, J., Sang, Y. 2025. Vaccine efficacy of a replication-competent 
interferon-expressing porcine reproductive and respiratory syndrome (PRRS) virus 
against NADC-34 challenge. Vaccines. 13(4):413. https://doi.org/10.3390/vaccines13040413. 
A classification system for detecting novel groups of Porcine Reproductive and Respiratory 
Syndrome virus 2 (PRRSV-2). 
Virus and Prion Research Unit, National Animal Disease Center, Ames, Iowa 
PRRSV-2 infects roughly half of swine farms every year, costing the industry over $1 billion in 
lost productivity, and existing diagnostic methods lack the resolution needed for effective 
monitoring and control. ARS scientists in Ames, Iowa, in collaboration with university 
evolutionary biologists and veterinary diagnostic laboratory experts developed and implemented 
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a classification system that sorts PRRSV‑2 genetic sequences into known groups and flags 
emerging variants. This naming system is regularly updated and provided by a freely available 
webtool for use by veterinarians and diagnostic labs at https://stemma.shinyapps.io/PRRSLoom-
variants/. By enabling accurate and improved identification of PRRSV-2 groups, this system 
significantly enhances the ability to monitor, research, and respond to PRRSV-2 outbreaks in 
pigs. Accurate description of the different types of PRRSV detected in pigs will help farmers and 
veterinarians design more effective regional elimination programs. 
(NP 103, 4B, 5030-32000-230-000D) 
Vanderwaal, K., Pamornchainvakul, N., Kikuti, M., Zhang, J., Zeller, M.A., Trevisan, G., 
Rossow, S., Schwartz, M., Linhares, D.C., Holtkamp, D.J., Da Silva, J.P., Corzo, C.A., Baker, 
J.P., Anderson, T.K., Makau, D.N., Paploski, I.A. 2024. PRRSV-2 variant classification: a 
dynamic nomenclature for enhanced monitoring and surveillance. mSphere. 10(2):e00709-
24. https://doi.org/10.1128/msphere.00709-24. 

Component 5: Parasitic Diseases 

Problem Statement 5A: Improve diagnostic and mitigation strategies for gastrointestinal (GI) 
parasitic diseases. 
Determined cause l level genome sequences for Eimeria acervulina and Eimeria tenella, 
causative agents of avian coccidiosis. 
Animal Parasitic Disease Laboratory, Beltsville Agricultural Research Center, Beltsville, MD 
Complex parasite genomes defy easy assembly and comparison among different parasites, 
obscuring efforts to identify minor differences that influence important traits like virulence and 
immune evasion. ARS researchers in Beltsville, Maryland, therefore used multiple, cutting-edge 
approaches to obtain complete genome assemblies for two major causes of intestinal disease in 
chickens: Eimeria acervulina and E. tenella. Knowing the genome sequence of these two 
protozoan parasites helped to identify genetic features influencing infection, development, and 
immunity, accelerating efforts to improve vaccines and identify novel drugs. This research will 
benefit many stakeholders in the poultry industry, from animal health companies seeking to 
develop preventative measures to poultry producers seeking to utilize appropriate treatments to 
poultry farmers attempting to minimize losses due to infectious diseases such as avian 
coccidiosis to U.S. consumers who ultimately pay more for broiler meat and table eggs due to 
increased costs to raise chickens. 
(NP103, 5A, 8042-32000-114-000D) 
Srivastava, S.K., Parker, C.C., Thompson, P.C., Tucker, M.S., Rosenthal, B.M., Khan, A., 
Valente, M., Jenkins, M.C. 2025. Chromosomal scale assembly and functional annotation of 
the apicomplexan parasite Eimeria acervulina. Scientific Data. 12:e852. 
https://doi.org/10.1038/s41597-025-04653-1. 

Problem Statement 5B: Prevent spread of hemoparasitic diseases of livestock. 
A full genome made available to battle Theileria orientalis Ikeda.  
Animal Disease Research Unit, Pullman WA 
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Theileria orientalis Ikeda is a dangerous, tick-borne parasite that threatens cattle in the U.S. and 
worldwide. Recent U.S. outbreaks have coincided with the spread of the invasive Asian 
longhorned tick—the main carrier of the parasite—raising serious concerns for the cattle 
industry. Infection can cause anemia, late-term abortions, and even death. Currently, there are no 
effective drugs or vaccines to control this disease, so understanding the parasite’s biology is 
critical.  To address this, ARS researchers in Pullman, Washington, partnered with USDA’s 
National Veterinary Services Laboratories to sequence the full genome of the U.S. strain of 
Theileria orientalis Ikeda. This high-quality genome data will help fill key knowledge gaps and 
support the development of better diagnostic tools, treatments, and vaccines—providing cattle 
producers with new ways to fight this growing threat. 
(NP103, 5A, 2090-32000-044-000D) 

Component 6: Transmissible Spongiform Encephalopathies 

Problem Statement 6A: Determine the pathobiology of prion strains. 
Prion diseases damage the brain in animals that results in weight loss and death.  
Virus and Prion Research Unit, National Animal Disease Center, Ames, Iowa 
Two prion diseases, chronic wasting disease (CWD) in deer and scrapie in sheep, have major 
impacts on these animal populations, although control programs have reduced the disease in 
sheep. These two diseases result in prions being passed from one animal to another through the 
environment. Scientists wanted to identify routes of transmission by determining if prions from 
sheep could transmit to deer through the mouth or nose, which are natural routes of 
exposure. ARS scientists showed that deer could be infected and develop prion disease when 
naturally exposed to a sheep scrapie prion and that deer given prions in their nose and mouth 
from another deer that had been given sheep scrapie also became infected and developed disease. 
This suggests that there could be deer-to-deer spread of scrapie. This is a significant finding as it 
highlights that scrapie infected sheep are a risk to deer, but that current control methods for 
CWD can be implemented to control scrapie in deer as well.  
(NP 103, 6A, New diagnostic assays-32000-228-000D) 
Lambert, Z.J., Bian, J., Cassmann, E.D., West Greenlee, H.M., Greenlee, J.J. 2024. Scrapie 
versus chronic wasting disease in white-tailed deer. Emerging Infectious Diseases. 
30(8):1651-1659. https://doi.org/10.3201/eid3008.240007. 

Problem 6C: Diagnose, detect, and prevent prion diseases. 
Characterizing the prions involved in chronic wasting disease (CWD) of elk.  
Produce Safety and Microbiology Research Unit, Western Regional Research Center, Albany, 
California 
Chronic wasting disease, a fatal brain-degenerative disease that affects deer and elk. A prion is a 
protein in the animal’s body, that when it misfolds causes this disease. ARS researchers 
developed a precise laboratory test using mass spectrometry to compare the disease‑causing 
protein in elk that carries either methionine or leucine at a single critical position in the protein. 
The analysis showed that elk carrying a gene to produce both methionine and leucine in their 
prion protein produced   60 % of prions with methionine and 40 % with leucine yet behaved 
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exactly like the strain from elk that have only methionine. Elk that have only leucine generated a 
different strain that was more stable and took longer to cause disease. This demonstrates that 
methionine determines the disease characteristics and that mixed‑type elk does not give rise to 
new, unpredictable strains. There are now a diagnostic tool and knowledge to detect differences 
in prion strains from clinical samples. 
(NP 103, 6C, 2030-32000-011-000D) 
Silva, C.J., Erickson-Beltran, M.L., Cassmann, E.D., Greenlee, J.J. 2024. Quantifying the 
molecular properties of the elk chronic wasting disease agent with mass spectrometry. 
Pathogens. 13(11):1008. https://doi.org/10.3390/pathogens13111008. 
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