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CRWAD 2025 -Schedule at a Glance

Saturday, January 18, 2025

8:00 am —10:00 am
10:00 am - 12:00 pm
10:00 am —4:00 pm
12:00 pm —4:00 pm
12:00 pm —3:00 pm
1:00 pm — 6:00 pm
4:00 pm —6:00 pm

USDA Project Directors Meeting — Chicago F/G - 5*" Floor
ACVM Board of Governors Meeting — Kansas City — 5" Floor
NC1202 Annual Meeting — Chicago A/B — 5" Floor

Speaker Ready Room — Los Angeles — 5" Floor

NC 1192 Annual Meeting — Chicago C — 5" Floor

Speaker Ready Room — Los Angeles — 5" Floor

3MT Student Competition — Salon Il — 7*" Floor

Sunday, January 19, 2025

7:00 am - 6:00 pm
8:30 am —12:00 pm
8:30 am —10:00 am

8:30 am - 10:00 am
10:00 am - 10:30 am
10:30 am - 12:00 pm

10:30 am - 12:00 pm
12:00 pm —1:30 pm
12:00 pm —6:00 pm
12:00 pm - 1:30 pm
1:30 pm — 2:45 pm

2:45 pm —-3:30 pm

3:30 pm —4:00 pm

2025 Conference of Research Workers in Animal Diseases

Speaker Ready Room — Los Angeles — 5" Floor
Set Up Posters — Salon Il — 7t Floor
American College of Veterinary Microbiologists Symposium — Salon Il — 7t" Floor

- John Ellis, DVM, PHD, DACVP, DACVM, ACVM Distinguished Veterinary
Microbiologist, Why aren't we all dead? Improving on Mother Nature's plan for
immunization

- Matthew Scott, DVM, PhD, Investigating bovine immune-mediated mechanisms
influenced by viral respiratory Vaccination through bulk RNA sequencing

CRWAD Research Abstracts — Chicago A-G — 5" Floor

Break

American College of Veterinary Microbiologists Symposium — Salon Il - 7t Floor

- Scott McVey, DVM, PhD, Infection and Immunity - Clinical Outcomes

- Kyoungjin J. Yoon, DVM, Current status of swine viral infections in the US:
emerging anre-emerging diseases

CRWAD Research Abstracts — Chicago A-G — 5" Floor

Break (Lunch on own)

View Posters — Salon Il — 7*" Floor
CRWAD Fellows Luncheon (Invite only) — Avenue Ballroom — 4" Floor

CRWAD Council Keynote — Salon Il — 7t" Floor

- Philp Santangelo, PhD, CRWAD Keynote Speaker, RNA therapy beyond
vaccination: possibilities and challenges

CRWAD Special Symposium: Applications of mRNA Technologies

in Animal Health Research — Salon 1l — 7t" Floor

- Jeff Hogan, PhD, Development of Countermeasures for High Consequence
Zoonotic and Human

Break
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WORKERS IN ANIMAL DISEASES

Schedule at a Glance - Sunday, January 19 (Continued)

4:00 pm - 6:00 pm

6:00 pm - 8:00 pm

CRWAD Special Symposium: Applications of mRNA Technologies

in Animal Health Research- Salon Il — 7t" Floor

- Francois Villinger, DVM, PhD, mRNA applications in nonhuman primate models
for improved preclinical evaluation

- Amelia Woolums, DVM, MVSc, PhD, DACVIM, DACVM, Opportunities for RNA
therapy in animal health

Panel Discussion

AVEPM Student Mixer Event— Chicago — 5% Floor

Monday, January 20, 2025

7:00 am - 6:00 pm
8:30 am — 6:00 pm
8:30 am —10:00 am

8:30 am - 10:00 am
10:00 am - 10:30 am
10:30 am —12:00 pm

10:30 am —12:00 pm
12:00 pm —2:00 pm
12:00 pm —2:00 pm
2:00 pm —3:00 pm

2:00 pm —3:00 pm
3:00 pm — 4:15 pm

2025 Conference of Research Workers in Animal Diseases

Speaker Ready Room — Los Angeles — 5" Floor
View Posters — Salon Il — 7*" Floor
American Association of Veterinary Immunologists Symposium

- Armin Saalmiiller, Dr. rer. nat., AAVI Distinguished Veterinary Immunologist,
Immune response after vaccination - peculiarities of the porcine immune system

- Anne DeGroot, MD, Potentiating the Application of Immunoinformatics Tools to
Animal Health

CRWAD Research Abstracts— Chicago A-G — 5" Floor

Break

American Association of Veterinary Immunologists Symposium

- Colin Parrish, PhD, Emergence and spread of viruses in new hosts - the examples
of canine parvovirus and H3N8 canine influenza virus

- Shayan Sharif, DVM, PhD, Perspectives on vaccination as an approach for
control of highly pathogenic avian

CRWAD Research Abstracts— Chicago A-G — 5" Floor

Break (Lunch on own)

American Association of Veterinary Immunologists Luncheon (Ticketed Event)

Association for Veterinary Epidemiology and Preventative Medicine Calvin W.

Schwabe Symposium

- Jan Scarlett, DVM, MPH, PhD, Calvin W. Schwabe Awardee, Challenges to
conducting epidemiologic research regarding companion animal welfare.

- Margaret Slater, DVM, PhD, /lluminating the welfare implications of free-
roaming unowned cats via epidemiological approaches

CRWAD Research Abstracts — Chicago A-G — 5" Floor

CRWAD Business Meeting — Chicago D — 5" Floor
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Schedule at a Glance - Monday, January 20 (Continued)

4:15 pm - 5:45 pm

4:15 pm - 5:45 pm
6:00 pm — 8:00 pm
8:15 pm

Association for Veterinary Epidemiology and Preventative Medicine

Calvin W. Schwabe Symposium — Salon Il — 7t" Floor

- Alexandra Protopopova, PhD, CAAB, The use of mixed methods to explore the
complex issue of companion animal relinquishment to and adoption from animal
shelters

- Rachel Kreisler, VMD, MSCE, DACVPM (Epidemiology), Epidemiological
Insights: Classic Tools for Modern Animal Shelter and Community Animal Health
Research

Panel Discussion

CRWAD Research Abstracts — Chicago A-G — 5" Floor

CRWAD Poster Reception — Salon Ill — 7t Floor

Deadline to take down posters — Salon Ill — 7t" Floor

Tuesday, January 21, 2025

7:00 am - 10:30 am
8:30 am - 10:00 am

8:30 am —10:00 am
10:00 am - 10:30 am
10:30 am —12:00 pm

10:30 am - 12:00 pm
12:15 pm -1:30 pm

Speaker Ready Room — Los Angeles — 5" Floor

Animal Vaccinology Research Symposium — Salon Il — 7t Floor

- Daniel O’Connor, BsC, AFHEA, Msc, DPhil, Systems vaccinology: utilising the
“omics” toolkit to elucidate the mechanisms underlying immune responses

- Gavin Wright. DPhil, FMedSci, Genome-led vaccine target discovery for animal
African trypanosomiasis

CRWAD Research Abstracts — Chicago A-G — 5" Floor

Break

Animal Vaccinology Research Network Symposium — Salon Il — 7t" Floor

- Laura C. Miller, BSc (Hons), PhD, Translating omics research into improved
swine health

Yongqun He, DVM, PhD, Advancing Systems Vaccinology by Leveraging Al

CRWAD Research Abstracts — Chicago A-G — 5" Floor

Conference Closing and Student Award Presentations — Chicago D — 5" Floor

2025 Conference of Research Workers in Animal Diseases Page 4
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Officers and Administration 2024-2025

President
Rebecca Wilkes, DVM, PhD, DACVM
Purdue University, West Lafayette, IN

Vice-President
Weiping Zhang, PhD
Professor, University of Illinois, Urbana, 1L

Council Members
Glenn Zhang, MS, PhD
Oklahoma State University, Stillwater, OK

John Angelos, DVM, PhD, DACVIM
University of California, Davis, CA

Jun Lin, PhD
University of Tennessee, Knoxville, TN

Natalia Cernicchiaro, DVM, PhD
Kansas State University, Manhattan, KS

Immediate Past President
Annette O’Connor, BVSc, MVSc, DVSc, FANCVS
Michigan State University, East Lansing, Ml

Executive Director
Paul Morley, DVM, PhD, DACVIM
VERO Program - Texas A&M University, Canyon, TX

CRWAD Administration
Jennifer Stalley, Midwest Solutions
Rachel Morley
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CRWAD Program Committee — 2024-2025

Co-Chairs
Brandy Burgess, DVM, MSc, PhD, DACVIM (LAIM), DACVPM
University of Georgia

Angel Abuelo, DVM, MRes, PhD, MSc, DABVP, DECBHM, FHEA, MRCVS
Michigan State University

Program Committee
Renukaradhya Gourapura, DVM, MS, PhD
Ohio State University
Scott McVey, PhD, DVM, DACVM
University of Nebraska — Lincoln
Laura Miller, PhD
Kansas State University
Keri Norman, PhD
Texas A&M University
Laurel Redding, VMD, PhD, DACVPM
University of Pennsylvania
Kathryn Reif, MSPH, PhD
Auburn University
Edan Tulman, PhD
University of Connecticut
Robert Valeris-Chacin, DVM, PhD
VERO Program - Texas A&M University
Carl Yeoman, PhD
Montana State University
Mohamed Abouelkhair, DVM, MS, PhD, DACVM, CABMM.
University of Tennessee
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President’s Message — CRWAD 2025

January 2025

As this year’s Council President, and on behalf of the entire Council, I am honored to welcome
you to the 2025 Conference of Research Workers in Animal Diseases (CRWAD). We have an
exciting lineup this year, thanks to the hard work of our program committee. Our keynote speaker,
Dr. Phil Santangelo from Emory University School of Medicine, will be leading the Special
Symposium on “Applications of mRNA Technologies in Animal Health Research.”

CRWAD Kkicks off on Saturday with our Three Minute Thesis (3MT) competition, a dynamic
addition introduced last year, where 20 talented students will showcase their research in this
ultimate challenge. We hope you’ll join us to cheer on your favorites and support the graduate
students—one of the hallmarks of this conference.

As a long-time attendee, starting from my days as a graduate student, | can sincerely thank each
of you for fostering a welcoming environment for students to present. Your contributions and
interactions are essential to CRWAD’s success. To the graduate students and post-docs here with
us, we’re so glad you’re part of this community. We hope that as you move into new roles, you’ll
continue attending and encourage your own students to join as well.

This Conference brings together an exceptional group of animal health researchers who are
pushing to improve all aspects of animal health, from prevention to detection to treatment.
Building collaborations here allows us to make a collective impact greater than our individual
contributions. Take advantage of this opportunity to connect with students and researchers from
other institutions.

Thank you all for keeping CRWAD strong for over 100 years. Let’s work together to ensure its
legacy for the next century. Here’s to an exciting meeting ahead!

Sincerely,

Rebecca Wilkes, DVM, PhD, DACVM (virology and bacteriology/mycology)
President, Conference of Research Workers in Animal Diseases

2025 Conference of Research Workers in Animal Diseases Page 3



nnnnnnnnnnnnnnnnnnnnnnn

CRWAD 2025 Keynote Speaker

RNA Therapy Beyond Vaccination: Possibilities and Challenges
Phil Santangelo, PhD
Biomedical Engineering at Georgia Tech School of Engineering
Emory University School of Medicine

Sunday, 1/19/2025 1:30 PM

CRWAD Special Symposium

Applications of mMRNA Technologies in Animal Health Research

Development of Countermeasures for High Consequence Zoonotic
and Human Pathogens

Jeff Hogan, PhD
University of Georgia

Sunday, 1/19/2025, 2:45 PM

MRNA Applications in Non-Human Primate Models for Improved
Pre-Clinical Evaluation

Francois Villinger, DVM, PhD
University of Louisiana Lafayette

Sunday, 1/19/2025, 4:00 PM

Opportunities for RNA Therapy in Animal Health

Amelia Woolums, DVM, PhD, DACVIM, DACVM
Mississippi State University

Sunday, 1/19/2025, 4:00 PM

2025 Conference of Research Workers in Animal Diseases Page 4



CRWAD 2025 - Distinguished Career Awards

AAVI Distinguished Veterinary Immunologist

Armin Saalmduller, Dr. rer. nat.
University of Veterinary Medicine Vienna

Immune Responses After Vaccination
Peculiarities of the Porcine Immune System
Monday, 1/20/2025, 8:30 AM

ACVM Distinguished Veterinary Microbiologist

John Ellis, DVM, PhD, DACVP, DACVM
University of Saskatchewan

Why Aren’t We All Dead?

Improving on Mother Nature’s Plan for Immunization
Sunday, 1/19/2025, 8:30 AM

AVEPM Calvin W. Schwabe Award

Jan Scarlett, DVM, MPH, PhD
Cornell University

Challenges to Conducting Epidemiologic Research Regarding
Companion Animal Welfare

Monday, 1/20/2025, 2:00 PM

2025 Conference of Research Workers in Animal Diseases Page 5
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CRWAD 2025 % FEATURED SPEAKERS

CRWAD 2025 Featured Speakers

Anne DeGroot, MD
University of Georgia

Potentiating the Application of Immunoinformatics Tools to
Animal Health

AAVI Featured Speaker
Monday, 1/20/2025 8:30 AM

Yongqun “Oliver” He, DVM, PhD
University of Michigan

Advancing Systems Vaccinology by Leveraging Al

Animal Vaccinology Research Network Featured Speaker
Tuesday, 1/21/2025, 10:30 AM

Rachael Kreisler, VMD, MSCE, DACVPM
Midwestern University

‘ Epidemiological Insights: Classic Tools for Modern Animal
Shelter and Community Animal Health Research

‘ AVEPM Featured Speaker
Monday, 1/20/2025 4:15 PM

Scott McVey, DVM, PhD
University of Nebraska

Infection and Immunity — Clinical Outcomes

ACVM Featured Speaker
Sunday, 1/19/2025, 10:30 AM

2025 Conference of Research Workers in Animal Diseases Page 6
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CRWAD 2025 *® ° FEATURED SPEAKERS

Laura C. Miller, BSc (Hons), PhD
Kansas State University

Translating Omics Research into Improved Swine Health

Animal Vaccinology Research Network Featured Speaker
Tuesday, 1/21/2025, 10:30 AM

Daniel O’Connor, BSc, AFHEA, MSc¢, DPhil (OXON)
Oxford Vaccine Group

Systems Vaccinology: Utilizing the ‘-omics’ toolkit to Elucidate
the Mechanisms Underlying Immune Responses

Animal Vaccinology Research Network Featured Speaker
Tuesday, 1/21/2025, 8:30 AM

Alexandra (Sasha) Protopopova, PhD, CAAB
University of British Columbia

Using Mixed Methods to Explore the Issue of Companion
Animal Relinquishment and Adoption from Animal Shelters

AVEPM Featured Speaker
Monday, 1/20/2025, 4:15 PM

Colin Parrish, PhD
Cornell University

‘ Emergence and Spread of Viruses in New Hosts — the Examples
of Canine Parvovirus and H3N8 Canine Influenza Virus

AAVI Featured Speaker
Monday, 1/20/2025 10:30 AM

Matthew Scott, DVM, PhD
‘ Texas A&M University

Investigating Immune-Medicated Mechanisms Influenced by
Viral Respiratory Vaccination Through Bulk RNA Sequencing

ACVM Featured Speaker
Sunday, 1/19/2025, 8:30 AM

2025 Conference of Research Workers in Animal Diseases Page 7
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CRWAD 2025 k ¢ FEATURED SPEAKERS

Shayan Sharif, DVM, PhD
University of Guelph

Perspectives on Vaccination as an Approach for Control of
Highly Pathogenic Avian Influenza Viruses

AAVI Featured Speaker
Monday, 1/20/2025 10:30 AM

Margaret Slater, DVM, PhD
ASPCA

llluminating the Welfare Implications of Free-Roaming
Unowned Cats via Epidemiological Approaches

AVEPM Featured Speaker
Monday, 1/20/2025, 2:00 PM

. | Gavin J. Wright, DPhil, FMedSci
; Hull York Medical School

Genome-Led Vaccine Target Discovery for Animal African
Trypanosomiasis

Animal Vaccinology Research Network Featured Speaker
Tuesday, 1/21/2025, 8:30 AM

Kyoungjin J. Yoon, DVM, MS, PhD, Diplomate ACVM
lowa State University

Current Status of Swine Viral Infections in the US: Emerging
and Re-Emerging Diseases

ACVM Featured Speaker
Sunday, 1/19/2025, 10:30 AM

2025 Conference of Research Workers in Animal Diseases Page 8



CRWAD Fellows St 2025 Inductees

CRWAD Fellows

Fellows of the Conference of Research Workers in Animal Diseases represent an eminent cadre of
scientists from all types of research careers, including academia, industry, and government. Scientists
recognized as CRWAD Fellows have distinguished research careers evidenced by the outstanding
impact and importance of their work, and their ability to communicate and interpret science to
stakeholders and the public. Fellows have made significant contributions to scientific literature
reflecting fundamental discoveries and/or innovative applied research in animal health and disease,
population health, and translational medicine. Reflecting the tradition and spirit of CRWAD, mentoring
of young research scientists in furthering their careers is an important contribution of CRWAD Fellows.
CRWAD Fellows are scientists who have made sustained and notable contributions to CRWAD through
service or participation in the CRWAD organization and annual meetings.

2025 CRWAD Fellow Inductees

Frank Blecha, MS, PhD
University Distinguished Professor
College of Veterinary Medicine
Kansas State University

Radhey S. Kaushik, BVSc, MVSc, PhD
Department of Biology and Microbiology
South Dakota State University

Rodney A. Moxley, DVM, PhD, DACVM (Hon.)
Professor of Veterinary Medicine and Biomedical
Sciences, University of Nebraska - Lincoln

2025 Conference of Research Workers in Animal Diseases Page 9
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CRWAD Fellows et 2021 - 2024

Fellows of the Conference of Research Workers in Animal Diseases

Cynthia Baldwin, PhD (2021)

David Benfield, MS, PhD (2023)

Yung-Fu Chang, PhD, MS, DVM (2021)

Christopher Chase, DVM, PhD, DACVM (2024)

M.M. Chengappa, BVSC, MVSC, MS, PhD, DACVM (2024)
Norman Cheville, PhD, MS, DVM (2021)

Carol Chitko-McKown, PhD (2023)

Lynette B. Corbeil, PhD, DVM (2021)

Roy Curtiss, 111, PhD (2021)

William C Davis, MA, PhD (2021)

Robert Ellis, MS, PhD, CBSP, DACM, DACVM (Hon.) (2023)
Roman Ganta, PhD (2021)

lan Gardner, BVSc, MPVM, PhD (2021)

Laurel Gershwin, DVM, PhD, DACVM (2023)

Laura Hungerford, DVM, MPH, CPH, PhD, FNAP (2021)
Jun Lin, PhD (2021)

Joan Lunney, PhD (2023)

T.G. Nagaraja, BVSc, MVSc, PhD (2021)

Stuart W.J. Reid, BVMS, PhD, DVM, DipECVPH, FRSB, FRSE, FRCVS (2021)
David Renter, DVM, PhD (2023)

Richard Ross, MS, PhD (2021)

Linda J. Saif, PHD (2021)

Y.M. (Mo) Saif, DVM, PhD (2021)

Janice (Jan) Merrill Sargeant, DVM, MSc, PhD (2021)
Patricia Shewen, BSc, DVM, MSc, PhD (2023)

Lorraine Sordillo-Gandy, BS, MS, PhD (2021)
Subramaniam Srikumaran, BVSc, MS, PhD (2023)
Thomas Wittum, MS, PhD (2023)

Scott McVey, DVM, PhD, DACVM (2024)

James Roth, DVM, MS, PhD, DACVM (2024)

Steve Olsen, DVM, PhD, DACVM (2024)

Amelia Woolums, DVM, PhD, DACVM, DACVIM (2024)

Please visit https://crwad.org/fellows_directory/ for biographical information about CRWAD Fellows.

2025 Conference of Research Workers in Animal Diseases Page 10
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Thank You to Our 2025 Conference Sponsors
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CRWAD 2025 AUTHOR INDEX
Abbas, Muhammad.................. P0O08 Amachawadi, R.G. ................. 240, P036, P046, P175
Ababio, Patrick T.......c...cc...... P004 Amaral, Amanda F. .............. 260
Abass, ANNA.......cccoeeveevveeneenen, P054 Ambagala, A.....ccooviieiree 170
Abazashvili, Natalia................. P047 Ameni, Gobena ...........ccoeenee P037
Abbasi, Mina..........ccoceeeevenne. 240 Ammad, Mehwish .................. 93
Abdelaziz, Khaled.................... 182, P192 Ammons, Dylan...........c.ccoco... 115, P044
Abdelhamed, Hossam.............. 9,10 Ampofo, Issabelle.................... 13
Abdelkhalek, A .......c.ccooveeninen. 54 Amrine, David ..........ccccovvnnne, 188
Abdi, RetaD .....ccooevvviieen, 138 AMY, AMY oo P084
Abebe, W. ..o P137, P174 AN, Qi 183
Abera, Shubisa ..........ccceevennne. P037 Andarge, Bekele ... P037
Abi Younes, Jennifer................ P063 Anderson, David E. ................. 177
Aboellail, Tawfik.......c..co..... P110, P111 Anderson, Gary........cc.ccoevreennnne 154
Abou-Rjeileh, Ursula............... 23,3MTO01 Anderson, Lauren ..........c..co..... P062
Abouelkhair, Ahmed................ P012 Anderson, T. Michael.............. P089
Abuelo, Angel.......cccoovevverennne. 84, 151, P112, P124 Anderson, Tammy ................... P030
Abutaleb, Nader .........c............ P012 Anderson, Tavis K................... 243, 244, 245, P191
Adams, L. Garry.......cccoeeene. 92 Andreasen, Claire .................... PO71
Adams, Noah.........ccccoeeeeene. 96 Andreasyan, Tigran A. ............ PO78
Adegbole, Charles.................... 71 Angelos, John .........ccccoie 224,225
Adewusi, Olufunto O. .............. 27 Anil, Gayatri......ccooveviiniienns 241, P010
Adeyemo, Olanike ................... P022 Anklam, Kelly ......c..ccccovviene P029
Adhikari, Yagya.........ccoceevernane. 135, P090 Antanaitis, Ram_nas............... P098, P099, P132
Adika, Onyedikachi A.............. P152 Arainga, Mariluz............c......... 67
Adkins, Morgan L. .........cc........ 147 Archetti, Marco........c..ccocvevnene 82
Adkins, Pamela R.F. ................ P129 Ardito, Matt .........cccovevrrinnne, P199
Adouko, Jacques ...........cccverene. P005 Areda, D. ..o 83, P026, P083, P145
Adu-Addai, Benjamin............... P128 Arevalo-Mayorga, Alejandra... 210
Agga, Getahun ........c.cccvennen. P014 Arevalo, Alejandra .................. P088
Ahmed, Waleed..........cccue....... 77 Argimbayeva, Takhmina......... P146
Ajulo, Samuel..........cccoeovriinen. 99, 3MT16 Arjarquah, Augustina .............. P196
Akinsulie, Olalekan Chris........ 223 Arlauskait_, Samanta............... P098, P099, P132
AKlilu, Fasil.........c.ccooveeinnnn. P065 Arnold, Samuel............c.ccc.e... PO77
Al-Shanoon, Hayder................. 24 Arnold, ZW.T. ..o P117
Alamia, A. oo, P161 Aroian, Raffi V... P164
Alarape, Selim.......cccoceveeenne P022 Aron, Kenneth ..o 237
Alcaine, Samuel D. .................. 199, 202 Arruda, Andréia G. ........ccco.ee. 18, 104, P040, P088, P163
Aldridge, Brian M. ................... 152 Arruda, Bailey L. ........c..cccoe... 244, P118
Alemu, Tena ....ccccevvevvevverennane, P037 Arsenault, Ryan..........c..ccoeeein. 181
Alenezi, Tahrir ........cc.coooeinen. 55 Arsi, Komala........coooeviennnnne, P184
Algehani, Samar..............cc...... 55 Artiaga, Bianca L...........c.ce..... P206
Algharib, Samah............ccc.c...... P0O73 Aryal, Bikash...........ccccoevvnnnne 259
Aliy, Abde......ccccovveeeee P065 Aschalew, Muluken ................ P037
Allen, Jodie ......coceevvivveiinnen, 205, 3MTO08 Asgedom, Hagos ........cc.cceevenne P065
Almaw, Gizat ........c..ccoeeevenen. P037 Ashenafi, Hagos .........c.ccoceeuune P037, P065
Almeida, R....ccccovvvieiiieee, P161 Askerov, Elshad...........c.......... P151
Almira, Camila Amrein............ P159 ASMUS, AaroN.......cccceveereniens 236
Almond, Glen W. .........cccceuee. 123, 260 Asper, David J. ..o P011, P197
Alneaemy, H. ..o, P036, P175 Assato, Patricia.........c.ccoceveenne 125, P206
Alrubaye, Bilal.............cccoce.. 55 ASSUMPCao, ANNa..........ccoceueee P184
Alsabali, najla..........ccccoevenne. P018 Atlaw, Nigatu A........cccooevenne 97
Altamiranda, Erika................... P043 Attridge, Oriana...........ccccceevee P125
Alvarez-Narvaez, Sonsiray ......193 AUCOoiN, LUCY ..o 15
Alvarez-Norambuena, Joaquin.248 Autheman, Delphine................ 229
Alzan, Heba F. ..o, P179 Avais, M. ..o, P134
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CRWAD 2025 AUTHOR INDEX
Avena-Bustillos, Roberto D.J. .35 Belaineh, Redeat ..................... P065
Avetisyan, Lilit...........cccccoenene. P151 Belk, Keith E. ......cocovviveeennns 105, 236, P173
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1 - Why aren’t we all dead? Improving on mother nature’s plan for immunization
John Ellis*

!Department of Veterinary Microbiology, University of Saskatchewan, Canada. maddoge@sasktel.net

Session: ACVM - Featured Speakers, 2025-01-19, 8:30 - 9:15

Vertebrates are born into a dangerous microbial world. Evolution has provided passive and adaptive immunity to
increase the chances for survival in that world of endemic infections. Young are primed mucosally in the face of
maternal antibodies and then boosted repeatedly to maintain adaptive protective immunity. Heterologous prime-
boosting as an approach to iatrogenic vaccination is a way to apply and improve on nature’s protective plan. The
simple concept is to expose the immune system to different forms of an antigen by different routes of administration
to achieve the broadest most durable response. Documenting the efficacy of this approach are a plethora of
experimental data, but relatively little applied data deriving from human and veterinary clinical medicine. The
objective of this seminar is to briefly review our experience over the past 25 years with the application of commercially
available vaccines in heterologous prime-boosting of responses to important veterinary pathogens, with a focus on
respiratory syncytial virus in calves and Bordetella bronchiseptica in dogs.

Notes:
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2 - Investigating bovine immune-mediated mechanisms influenced by viral respiratory vaccination through
bulk RNA sequencing

Matthew Scott!
1Department of Large Animal Clinical Sciences, Texas A&M University. matthewscott@tamu.edu
Session: ACVM - Featured Speakers, 2025-01-19, 9:15 - 10:00

Bovine respiratory disease (BRD) remains the leading cause of morbidity and mortality within North American beef
production systems. Vaccines, especially those containing attenuated viruses, are a critical tool for controlling BRD
in beef calves, as their use enhances the trained innate and adaptive immune responses against known pathogens.
While commercial vaccines undergo rigorous evaluation for purity, safety, potency, and efficacy by the USDA APHIS
Center for Veterinary Biologics and the Canadian Centre for Veterinary Biologics, there is growing evidence that the
use of these vaccines in commercial production systems is relatively ineffective at controlling the rates of BRD.
Moreover, the rigorous efficacy studies performed for vaccine approval often differ significantly from real-world
conditions, where vaccines are administered to cattle with diverse health and backgrounds under varying protocols.
Such discrepancies may limit the applicability of efficacy data, raising concerns about the consistency of vaccine
impact on morbidity rates and performance in field settings. Additionally, traditional metrics used to evaluate adaptive
immunity, such as serum antibody titers, have limitations including the need for multiple samples and sufficient time
for a mounting immune response.

There is a growing need for adaptable animal health research to assess the influence of commercial vaccines on cattle
health, performance, and immune function. Here, the Veterinary Education, Research, and Outreach (VERO)
Program, in collaboration with several academic institutes and private partners, aims to identify key immunological
impacts and biomarkers of health and performance influenced by vaccination strategies via cutting-edge molecular
approaches and bioinformatic analyses. This presentation provides insights into our research, specifically focusing on
host transcriptomics, which leverages advancements in biochemistry, computational technologies, and statistical
modeling to better understand immunological responses and pathophysiological processes within cattle in relation to
vaccine strategies and BRD development.

Notes:
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3 - Epidemiology and case fatality associated factors of atypical canine infectious respiratory disease complex

Mahamudul Hasan?, Gregg A. Hanzlicek?, Laura Miller*

!Department of Diagnostic Medicine/Pathobiology, Kansas State University. 2Veterinary Diagnostic Laboratory,
Kansas State University. mahamudul@vet.k-state.edu

Session: Companion animal health 1, 2025-01-19, 8:30 - 8:45

Objective: Recently, an atypical form of Canine Infectious Respiratory Disease Complex (CIRDC), commonly
known as Kennel cough, has received attention in the US with multiple states reporting alarming surges of the disease.
Traditionally, the primary agents responsible for CIRDC include Bordetella bronchiseptica, canine herpesvirus,
canine adenovirus type 2, canine parainfluenza virus, canine pneumovirus, respiratory coronavirus, Streptococcus equi
subspecies zooepidemicus, and Mycoplasma cynos. The atypical cases exhibited symptoms associated with upper
respiratory disease but tested negative for the common respiratory pathogens through PCR; antibiotic treatments were
often ineffective, and there were reported deaths. The objective of this study is to understand the extensive
epidemiology and case fatality-associated factors responsible for this atypical CIRDC (aCIRDC) outbreak.

Methods: A survey was conducted from November to January 2024. Survey responses were collected from the
members of the "2023 Canine Infectious Respiratory Disease Tracking" Facebook group. The group, established on
July 12,2023, aims to monitor cases of aCIRDC that test negative for known causes. Approximately fifty-six thousand
members belong to this group, and responses were collected using snowball sampling. A total of four hundred and
ninety-seven responses were gathered from pet dog owners. After applying predefined case definitions, inclusion and
exclusion criteria, four hundred and thirty complete responses were used for descriptive analysis, as well as univariate
and multivariable logistic regression analysis to identify case fatality-associated factors.

Results: The survey found aCIRDC cases were widespread, with the highest responses documented in California,
followed by Colorado, Utah, Pennsylvania, Wisconsin, Florida, and Massachusetts. Common exposure locations
included dog events, kennels facilities, and dog parks. Most dogs suffered from cough, vomiting, loss of appetite,
lethargy, fever, runny nose, and difficult breathing within 5-10 days of exposure, with doxycycline being the most
used antibiotic for treatment. 9.1% of dogs were reported to have died, and univariate logistic regression analysis
found a higher likelihood of case fatality in dogs treated with IV fluids and oxygen therapy. Similarly, clinical
symptoms like lethargy, fever, difficult breathing, and sneezing also showed a strong positive association with death.
The study also found that dogs under five years old, with no previous respiratory illness, exposed in boarding facilities
or kennels, and vaccinated against both canine influenza and Bordetella had a higher odds ratio of case fatality. In
multivariable analysis, only dogs exhibiting lethargy, fever, difficult breathing, and sneezing demonstrated a positive
correlation with case fatality.

Conclusions: This survey gives an introductory description of the widespread aCIRDC distribution, highlighting key
exposure locations, common treatments, and specific factors associated with mortality. Additionally, this study sets
the stage for further metagenomics studies and the identification of causative pathogen(s) with possible treatment or
vaccine intervention.

Notes:
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4 - Resolution of uncomplicated pneumonia in dogs treated with shorter or longer courses of antimicrobials: a
randomized, double-blinded, placebo-controlled study

Laurel Redding?, Erika Reineke?
tUniversity of Pennsylvania, School of Veterinary Medicine. Iredding@upenn.edu
Session: Companion animal health 1, 2025-01-19, 8:45 -9:00

Objective: Bacterial pneumonia in dogs occurs most commonly due to aspiration or secondary to community-acquired
infectious agents. Guidelines for treating pneumonia include recommendations for empiric antibiotic choice; however,
definitive recommendations for the duration of antimicrobial treatment were not made due to lack of evidence.
Appropriate use of antimicrobials is of particular interest, as the prolonged or inappropriate use of these drugs can
lead to antimicrobial resistance, disruption of the gut microbiome, increased or unnecessary treatment costs, and
decreased pet owner compliance with administration. The objective of this study is to describe and compare clinical
and radiographic outcomes in dogs with uncomplicated pneumonia receiving a shorter duration (2 weeks) versus a
longer duration (4 weeks) of antimicrobial therapy.

Methods: Thirty dogs were randomly assigned to either a 2-week course of antimicrobials followed by a 2-week
course of placebo (2-week group) or a 4-week course of antimicrobials (4-week group). All study investigators and
owners were blinded to treatment group. Dogs were re-evaluated at 12 days +/- 2 days and again at 28 +/- 2 days for
a physical examination and thoracic radiography. Standard visit documentation included owner-reported clinical signs,
nurse-acquired history, clinician physical exam, number of affected lung lobe segments, and global radiographic
severity score. Outcomes investigated included persistence of clinical and radiographic signs of pneumonia, and
multivariable regression modeling was used to assess the association between these outcomes and treatment group.

Results: Twenty-eight dogs (93.3%) experienced complete resolution of clinical signs by the first visit, and no dogs
experienced relapse of clinical signs at the second visit. Fourteen dogs (46%) and 25 dogs (25/30; 83%) experienced
complete resolution of radiographic lesions at the first and second study visit, respectively. There was no difference
in the rates of relapse of clinical or radiographic signs of pneumonia between the 2-week and 4-week groups (P=0.99,
P=0.67, respectively).

Conclusions: Similar rates of resolution of clinical and radiographic signs were observed in dogs with uncomplicated
pneumonia receiving a 2-week course of antimicrobials compared to a 4-week course, although the lack of difference
is likely due to the study being underpowered. Clinical signs may be more useful for guiding discontinuation of
antibiotic therapy for pneumonia than radiographic signs.

Financial Support: This study was funded by the Companion Animal Research Fund of the University of
Pennsylvania School of Veterinary Medicine.

Notes:
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5 - Home-prepared diets for companion dogs are made from a diverse group of food ingredients and few are
balanced

Janice O'Brien?, Courtney Sexton?, Audrey Ruple!

irginia-Maryland College of Veterinary Medicine, Virginia Tech University. janiceobrien@vt.edu

Session: Companion animal health 1, 2025-01-19, 9:00 - 9:15

Obijective: To describe dog diets that are prepared entirely at home, the typical food items included, and to determine
the overall dietary completeness of these diets in accordance with the Association of American Feed Control Officials
(AAFCO) standards.

Methods: 1765 free-text responses provided by dog owners from 1/1/2023-12/31/2023 were evaluated by two
independent coders to describe dietary ingredients. The ingredients listed by owners were input into a website which
is designed to assist owners in creating a balanced diet (Balance.it) for their pet. Diets with 10 or more nutrient
imbalances (deficiencies or excesses) were categorized as unbalanced, diets with 1-10 nutrient deficiency imbalances
were classified as partially balanced, and those with no nutrient imbalances were categorized as completely balanced.

Results: The ingredients in this group of home-prepared diets were: meat (contained in 89% of diets), vegetables
(64%), organs/offal (26%), fruit (25%), non-meat proteins (22.6%), fats/oils (14%), and nuts/seeds (6%). Of the meat
and offal categories, the most common animal sources reported by owners were: chicken, beef, turkey, fish, and pork.
In addition to these most common sources, owners also reported feeding: goose, quail, camel, alpaca, moose,
kangaroo, ostrich, antelope, pheasant, emu, guinea hen, and beaver. 410 owners reported feeding raw meat diets, while
672 reported cooking the meat before feeding. 71 owners reported feeding a mixture of raw and cooked animal
ingredients (e.g., raw beef but cooked chicken or cooked muscle meat but raw liver). Non-meat-based proteins
reported by owners were: eggs, beans, lentils, chickpeas, and tofu. Of the 391 owners that fed eggs, 47 (12%) reported
also feeding the shell. Bones and bone products reported by owners were: whole bone, bone broth, and bone
meal/ground bone. The most common starch sources mentioned by owners were sweet potato, rice, brown rice, squash,
oats, potato, quinoa, noodles, barley, and wild rice. The most common vegetables reported by owners were carrots,
green beans, broccoli, leafy greens, peas, squash, cauliflower, celery, kelp, cabbage, pepper, corn, beets, asparagus,
mushrooms, and avocado. Common fruits reported by owners were apples, blueberries, bananas, cranberries,
strawberries, melons, and pears. The most frequently reported dairy products were kefir/yogurt, cheese, cottage
cheese, and raw milk. Feeding non-dog origin colostrum was reported by a few owners. Some owners added animal-
based fats like butter and rendered fat, but the most common oils added were fish and plant oils. Nonfood items that
were added to some diets include clay and diatomaceous earth. Due to insufficient information, approximately 7% of
diets could not be categorized according to balance. 10% of diets were classified as complete, 43% were partially
balanced, and 40% were unbalanced. These percentages may change as coding is completed; however, they are not
expected to be much different from the final numbers.

Conclusions: The ingredients that owners choose to feed their pet dogs in home-prepared diets are diverse.
Uncommon meat sources like venison and ostrich were reported, and many owners added eggshells to increase the
calcium in their pet’s diet. Unfortunately, only 10% met AAFCO standards for proper nutrient balance.

Notes:
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6 - Marked neurotropism and potential adaptation of H5N1 clade 2.3.4.4.b virus in naturally infected domestic
cats

Surabhi Srinivas?, Shubhada Krishna Chothe!, Sougat Misra!, Noel Nalipogu?, Elizabeth Gilbride!, Lindsey
LaBellal, Swastidipa Mukherjee!, Christian H Gauthier?, Heidi Pecoraro®, Brett T. Webb?, James M. Pipas?,
Santhamani Ramasamy?, Suresh V. Kuchipudi!

!Department of Infectious Diseases and Microbiology, University of Pittsburgh, 2Department of Biological Sciences,
University of Pittsburgh, ®Veterinary Diagnostic Laboratory, North Dakota State University. sus197 @pitt.edu

Session: Companion animal health 1, 2025-01-19, 9:15-9:30

Objective: The Highly Pathogenic Avian Influenza (HPAI) A H5N1 clade 2.3.4.4b viruses have caused widespread
outbreaks across both avian and mammalian species worldwide, resulting in a notable increase in interspecies
transmission events. We investigated an outbreak of HPAI H5N1 clade 2.3.4.4b leading to death of 10 cats in rural
South Dakota. The study focused on histopathological lesions and the virus's tissue tropism in the affected cats. In
addition, we conducted a comprehensive analysis of Sialic Acid (SA) receptor distribution in both healthy and infected
feline tissues to determine whether receptor distribution played a role in the tissue-specific tropism of H5N1 clade
2.3.4.4b. We also recovered viral sequences from the infected cats and analyzed them to identify any host-specific
adaptations.

Methods: The infected cat tissues were examined for histopathological lesions and influenza viral nucleoprotein using
immunohistochemical staining. Lectin histochemistry was performed to analyze the distribution of SA a-2,3-Gal and
SA a-2,6-Gal receptors in healthy cat tissues. Virus-receptor binding assays were performed on healthy cat lungs,
cerebral cortex, and gastrointestinal tissues (stomach, ileum, jejunum, and duodenum) using pseudoviruses expressing
H5 from H5N1 clade 2.2 or H5N1 clade 2.3.4.4b generated in our laboratory.

Results: Immunohistochemistry of infected tissues showed a significantly higher expression of nucleoprotein in the
brain compared to the lungs. The H5N1 clade 2.3.4.4b isolate from the cats revealed unique mutations in the
Haemagglutinin, Neuraminidase, and Polymerase Acidic protein. There was widespread co-expression of avian
influenza receptor SA a-2,3-Gal and mammalian influenza SA «-2,6-Gal receptors in the brain and lungs, with
predominant expression of SA «-2,6-Gal receptors in the intestines. Virus-receptor binding assays showed no
significant differences in binding between pseudoviruses expressing H5 from clades 2.2 and 2.3.4.4b across the
various cat tissues.

Conclusions: We found that H5N1 clade 2.3.4.4b infection in cats exhibited marked neurotropism, similar to
infections in foxes, in contrast to earlier HSN1 clades where higher viral loads were typically observed in the lungs.
This increased viral presence in the brain was not associated with differences in Sialic Acid (SA) receptor distribution,
as no significant variations in receptor binding were noted between clade 2.2 and 2.3.4.4b H5 pseudoviruses.
Additionally, evidence of potential viral adaptation in cats was observed. Given the widespread distribution of both
avian and mammalian SA receptors in feline tissues, cats may play a crucial role in the ecology of H5N1 and could
potentially facilitate viral reassortment, highlighting the need for ongoing surveillance in the context of avian
influenza.

Financial Support: This study is partially funded by Chair startup funds from the School of Public Health, University
of Pittsburgh (SVK), Pennsylvania Department of Agriculture, contract number # 4400026513, and by the American
Rescue Plan Act through USDA APHIS (APHIS/NIFA Collaborative Award# 2023-70432-41395).

Notes:
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7 - Re-purposing arbidol as a potential antiviral agent against canine parvovirus type-2
Ayoung Son?, Jong-Woo Lim?!, Minjoo Yeom?, Daesub Song*

!Department of Virology, Seoul National University. aaa022@snu.ac.kr

Session: Companion animal health 1, 2025-01-19, 9:30 — 9:45

Objective: Canine Parvovirus type-2(CPV-2) is a fatal infectious disease that causes gastrointestinal symptoms in
dogs, especially in puppies. While no specific antiviral therapy for CPV-2 infection exists, the only treatment option
for the infection is supportive therapy based on symptoms. Given the decreasing vaccination rates and the lack of
effective treatment, the development of targeted antiviral drugs for CPV-2 is essential. Drug repurposing is the process
of changing the target of a well-known drug to produce a new effect. The advantage of using an approved drug is that
it can lower clinical risk, reduce costs, and shorten drug development time. This study aims to repurpose arbidol,
which is an antiviral drug for influenza virus, to suggest it as a potential antiviral agent for CPV-2.

Methods: Molecular docking simulation was performed using Autodock Vina and imaged by PyMOL. Molecular
structures were edited from original PDB: CPV-2 capsid(2cas), spike protein of SARS-CoV-2(7df3),
Hemagglutinin(HA) of IAV(1ru7). The in vitro effect of arbidol on CPV-2 infection was tested using the canine
fibrosarcoma (A72) cell line. CPV-2 were propagated in A72 cells in DMEM containing 2% FBS. Viral titer was
calculated by gPCR and HA test.

Results: Using the molecular docking software, we confirmed that arbidol also binds to the capsid of CPV-2 with low
affinity values(-5.9~6.1kcal/mol). Based on structural similarity between a specific region of the CPV-2 capsid and
influenza HA, arbidol can bind to the CPV-2 capsid that lacks HA. The region where arbidol binds to the capsid of
CPV-2 maps to the receptor-binding domain(RBD). Further, we determined the 50% inhibition dose (EC50), 50%
cytotoxicity dose (CC50) and selectivity index (SI: CC50/EC50) for arbidol on A72 cell. At all concentrations (12.5-
100uM), arbidol shows >70% viral inhibition. At the highest concentration(100uM), it shows 86.9% inhibition. By
sub-dividing the arbidol treatment period, it is showed that arbidol inhibits the receptor binding process of CPV-2,
which influences the early stage of virus infection.

Conclusions: With this study, we suggest that arbidol is a potential antiviral drug for CPV-2. Arbidol, known as an
antiviral drug for influenza, binds to the CPV-2 RBD and inhibits the entry of the virus into the cell. The re-purposing
of arbidol provides the basis for a more efficient and reliable treatment system for CPV-2..

Financial Support: This study was partially supported by the South Korea National Institute of Wildlife Disease
Control and Prevention as part of “Specialized Graduate School Support Project for Wildlife Disease Specialists”
Program.
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8 - ORF6 contributes to SARS-CoV-2 virulence and pathogenicity in the naturally susceptible feline species

Mohammed Nooruzzaman?, Salman L. Butt!, Nathaniel Jackson?, Chengjin Ye?, Luis Martinez-Sobrido?, Ying
Fang?, Diego G. Diel*

1Department of Population Medicine and Diagnostic Sciences, Cornell University. 2Texas Biomedical Research
Institute. *Department of Pathobiology, University of Illinois at Urbana-Champaign. mn496@cornell.edu

Session: Companion animal health 1, 2025-01-19, 9:45 - 10:00

Objective: We performed in vitro and in vivo characterization to evaluate the role of ORF6 protein in SARS-CoV-2
pathogenicity and host transcriptional profile in a naturally susceptible feline model of SARS-CoV-2 infection.

Methods: We generated a recombinant virus containing a deletion of ORF6 on the backbone of highly virulent SARS-
CoV-2 WAL virus (rtWA1AORF6). The growth kinetics, plaque size phenotype and innate immune suppressing effects
of the ’IWA1AORF6 was evaluated and compared to recombinant wild-type WAL (rWAL1) in vitro. The infection
dynamics, replication and pathogenicity of the tWA1AORF6 was also investigated and compared to the parental
rWAL virus using a feline model of SARS-CoV-2 infection.

Results: While both rtWA1 and rWA1AORF6 replicated efficiently in cell culture in vitro, rWA1AORF6 produced
smaller plaques, suggesting reduced cell-to-cell spread. Luciferase reporter assays showed marked immune
suppressing effects of ORF6 on innate interferon and nuclear factor kappa B (NF-«xB) signaling pathways.
Pathogenesis assessment in a naturally susceptible feline model of SARS-CoV-2 infection revealed that animals
inoculated with rWA1 were lethargic and presented with fever on days 2 and 4 post-infection (pi), whereas
rWA1AORF6-inoculated animals developed subclinical infection. Additionally, animals inoculated with
rWA1AORF6 presented reduced infectious virus shedding in nasal and oral secretions and broncho-alveolar lavage
fluid when compared with rtWA1 inoculated cats. Similarly, rWA1AORF6-inoculated cats presented reduced virus
replication in the respiratory tract as evidenced by lower viral loads and reduced lung inflammation on days 3 and 5
pi when compared to rWwAZl-inoculated animals. Host gene transcriptomic analysis revealed marked differences in
differentially expressed genes in the nasal turbinate of animals infected with rWA1 when compared to rWA1AORF6.
Importantly, type I interferon signaling was significantly upregulated in rWA1AORF6-infected cats when compared
to rWAl-inoculated animals which corroborates the reduced virus in tissues of rWA1AORF6 in tissues of inoculated
animals.

Conclusions: Our study demonstrates that ORF6 contributes to the host range of SARS-CoV-2 and is an important
virulence determinant contributing to modulation of antiviral immune responses in cats, a naturally susceptible animal
species.

Financial Support: This work was funded by the National Institute of Health (NIH) and the National Institute of
Allergy and Infectious Diseases (NIAID) (grant no. RO1AI166791-01).
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9 - Understanding antimicrobial action and resistance of Edwardsiella ictaluri in response to trans-
cinnamaldehyde

Ali Dawood?, Hossam Abdelhamed?

ICollege of Veterinary Medicine, Mississippi State University. asd324@msstate.edu

Session: Aquaculture, 2025-01-19, 8:30 - 8:45

Objective: Channel catfish is one of the most cost-effective farm-raised food sources, particularly in the southern
United States. Edwardsiella ictaluri poses a significant challenge to catfish farmers, causing enteric septicemia of
catfish (ESC). Trans-cinnamaldehyde (TC), a key compound found in the essential oil of cinnamon, has gained
significant attention due to its antimicrobial activity against various bacteria. Our previous studies indicated that TC
exhibits strong antibacterial activity against E. ictaluri. This study aims to perform quantitative proteomics analysis
to explore the response of E. ictaluri exposed to TC, unraveling the mode of action and drug targets of TC against E.
ictaluri.

Methods: The minimum inhibitory concentration (MIC) of TC against E. ictaluri was determined using the
microdilution method. To investigate the mode of action of TC, E. ictaluri strain 93-146 was incubated with two doses
of TC (0.09 pl/ml equivalent to 3/4 MIC and 0.06 pl/ml equivalent to 2/4 MIC) for 18 hours followed by proteomics
analysis. A concentration of 0.016 ul/ml, which allowed normal growth of E. ictaluri, was selected for daily passage
over 30 days, generating the D30-adapted strain. D30-adapted strain was used for MIC determination and proteomics
analysis. Data-independent acquisition (DIA)-based quantitative proteomics was applied to analyze differentially
expressed proteins (DEPS) between the treated and control groups. To investigate TC resistance in the adapted strain,
Dunn test analysis was used to compare the inhibition zone of D30-adapted strain with the parent strain (non-adapted)
using the disc diffusion assay. Specific pathogen-free fingerlings were used to evaluate the virulence of the D30-
adapted strain using an immersion challenge model.

Results: Statistical analysis indicated no significant variations in the inhibition zone of TC against D30-adapted strain
compared to wild-type strain. Proteomic analysis revealed 124 upregulated and 141 downregulated proteins in the E.
ictaluri D30-adapted strain compared to wild-type strain. Notably, downregulation of proteins associated with the type
111 secretion system (T3SS) (13 proteins) and type V1 secretion system (T6SS) (8 proteins) were observed in E. ictaluri
D30-adapted strain relative to the wild-type strain. The efflux pump-related proteins were significantly upregulated,
while pathways related to purine and pyrimidine metabolism were downregulated after exposure of E. ictaluri to 3/4
and 2/4 MIC of TC. No mortality was observed in catfish infected with D30-adapted strain compared to ~88% for
those infected with E. ictaluri wildtype.

Conclusions: Our study demonstrated that D30-adapted strain is safe and highly effective for protecting catfish
against E. ictaluri 93-146. The downregulation of T3SS and T6SS likely contributes to the decreased pathogenicity
of the E. ictaluri D30-TC strain. The upregulation of efflux pump-related proteins might contribute to the bacteria's
drug resistance by facilitating the removal of drugs or toxic substances from the bacterial cell.

Financial Support: The research was funded by the United States Department of Agriculture (USDA) National
Institute of Food and Agriculture (NIFA) awarded number 2022-67015-36339 to Hossam Abdelhamed.
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10 - Application of trans-cinnamaldehyde in catfish aquaculture
Ali Dawood?, Hossam Abdelhamed?, Fernando Yamamoto?, Matt Griffin?

College of Veterinary Medicine, Mississippi State University, 2Department of Wildlife, Fisheries and Aquaculture,
Mississippi State University. asd324@msstate.edu

Session: Aquaculture, 2025-01-19, 8:45 - 9:00

Objective: Aquaculture is the fastest-growing animal food-producing sector, with catfish production being the largest
aquaculture industry in the United States. Trans-cinnamaldehyde (TC) has the potential for application in the
aquaculture field to reduce the mortalities associated with Edwardsiella ictaluri, a devastating bacterial pathogen
causing enteric septicemia of catfish (ESC). This study aims to optimize the dietary TC feeding regime, investigate
the ability of pectin, quercetin, phytic acid, and different fish oils to potentiate the antibacterial effects of TC, and
explore the in vitro antibacterial effects of quercetin and phytic acid against E. ictaluri.

Methods: The in vitro antibacterial activities of quercetin and phytic acid were assessed using disc diffusion method.
Challenge experiments were performed to determine the optimum TC feeding regime by evaluating the survival of
catfish fed different concentrations of TC (10, 15, 20, 25, 30, and 35 mL/kg feed). The effectiveness of various fish
oils (cod liver oil, menhaden oil, and catfish oil) in protecting catfish against E. ictaluri were also evaluated. Dietary
TC (15 mL/kg) was supplemented with quercetin (2, 10, and 20 mL/kg) and phytic acid (5 and 15 mL/kg) to assess
potential synergistic effects with TC. Pectin was used for coating TC medicated diets.

Results: Our results indicate that the optimum TC feeding regime is 15 mL/kg feed twice daily with 3% of body
weight. This regime results in a significant (P < 0.05) reduction in fish mortality (35.8%) compared to control (85%).
Using this regime, significant improvement was achieved using a combination of TC (15 mL/kg) with cod liver oil
(15 and 25 mL/kg) with =26.14% and ~26.67% fish mortalities. TC-coated with pectin resulted in a non-significant
(P> 0.05) reduction in catfish mortalities. In vitro disc diffusion test of quercetin and phytic acid demonstrated weak
antibacterial activities. A significant (P < 0.05) reduction in mortality was observed for catfish received TC (15 mL/kg)
in combination with quercetin (2 ml/kg) compared to control group (30.5% vs 83.33%). Meanwhile, the catfish
mortalities were 15% and 20% in the groups received TC (15 mL/kg) in combination with phytic acid (5 and 15
mL/kg), respectively, compared to 83.33% in catfish received regular diet and 93.18% in catfish group received phytic
acid.

Conclusions: Quercetin and phytic acid exhibited limited antibacterial activities. TC coated with pectin did not
improve the survival of catfish following E. ictaluri infection compared to TC alone. However, the combination of
cod liver oil, quercetin, and phytic acid with TC for the treatment of ESC was beneficial and resulted in a significant
improvement in catfish survival.

Financial Support: The research was funded by the United States Department of Agriculture (USDA) National
Institute of Food and Agriculture (NIFA) awarded number 2022-67015-36339 to Hossam Abdelhamed.
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11 - Glutamate effects on reactive oxygen species in intestinal mucosal leukocytes of juvenile hybrid striped
bass

Karina L. Hissen', Wenliang He?, Guoyao Wu?, Michael F. Criscitiello® 3

!Department of Veterinary Pathobiology, Texas A&M University, 2Department of Animal Science, Texas A&M
University, 3Department of Microbial Pathogenesis and Immunology, Texas A&M Health Science Center.
klhissen@tamu.edu

Session: Aquaculture, 2025-01-19, 9:00 - 9:15

Objective: The aquaculture industry is under increasing pressure to improve fish health and growth, driven by the
need for more sustainable farming practices. Major challenges include high-density production environments that
increase disease risk, and the push for carnivorous species like hybrid striped bass (HSB; Morone chrysops x Morone
saxatilis) to adopt plant-based diets. Glutamate is a major metabolic fuel essential for synthesizing glutathione (a
potent antioxidant) in the intestine of HSB. However, little is known about dietary glutamate's effects on these animals'
intestinal innate immunity. During preliminary studies, a fortuitous aquatic system failure led to an unexpected
finding: HSB fed diets containing 1-5% glutamate showed 52-54% survival rates under the conditions of decreased
dissolved oxygen, while all HSB fed a glutamate-free diet died. In addition, all HSB fed a glutamate-free diet died
within 10 min after being placed in College Station’s regular water with high chlorine concentrations (> 0.5 ppm),
further indicating a critical role for dietary glutamate in fish survival. The present study investigated the effects of
dietary supplementation with 0% or 5% glutamate to HSB on intestinal mucosal leukocytes. We hypothesize that such
AA supplementation can optimize growth and modulate immune response within the intestinal mucosa, offering
significant benefits for aquaculture production.

Methods: Juvenile HSBs with an initial weight of ~10 g were housed in a recirculating aquaculture system for an 8-
week period, during which they were fed purified diets supplemented with 0% or 5% L-glutamate. The content of L-
glutamate in the basal diet was 3%. At the end of the 8-week feeding, fish in each tank were divided randomly into
groups to receive the intraperitoneal administration of 0.1 ml of RPMI medium containing 0 (sham) or 100 pg of
trinitrophenyl-lipopolysaccharide (LPS). Fish continued to be fed their respective diets. On Day 7 after LPS
administration, fish were weighed, and the gut mucosa was obtained to the isolation of leukocytes. The cells were
used to measure the release of superoxide anion and hydrogen peroxide.

Results: A two-way ANOVA assessed the effects of diet and LPS stimulation, including interaction terms. We
observed that glutamate supplementation increased glutamate concentrations in the intestinal lumen and the plasma
by 133% and 109%, respectively. On days 7 and 8 after the intraperitoneal administration of LPS, there was no change
(P > 0.05) in mRNA levels for interleukin-1p, tumor necrosis factor-o, or immunoglobulin T. However, glutamate
supplementation enhanced (P < 0.05) the whole-body growth of fish post LPS challenge, and the net release of O2_
plus H202 in intestinal mucosal leukocytes.

Conclusions: Glutamate may influence reactive oxygen species balance, particularly through modulating O2- and
H202 production. Although the exact mechanism of glutamate's action remains unclear, there is evidence linking its
effects to oxidant-mediated killing of pathogens. Further investigation is required to elucidate how glutamate alters
mucosal leukocyte function through redox changes. Our findings could offer a non-invasive strategy to enhance the
health of HSB. Such an approach would contribute to sustainable aquaculture practices, supporting global food
security.

Financial Support: This research was supported by Agriculture and Food Research Initiative competitive grant no.
2021-67015-34534 from the USDA National Institute of Food and Agriculture.
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12 - Glycine is a nutritionally essential amino acid in juvenile hybrid-striped bass (Morone chrysops x Morone
saxatilis)

Erin D. Connolly?, Blaine A. Suehs?, Karina L. Hissen®, Michael F. Criscitiello®, Delbert M. Gatlin?, Guoyao Wu*

!Department of Animal Sciences, Texas A&M University, 2Department of Ecology and Conservation, Texas A&M
University, 3Department of Veterinary Pathobiology, Texas A&M University. econnolly19@tamu.edu

Session: Aquaculture, 2025-01-19, 9:15 - 9:30

Obijective: Glycine plays an important role in immune responses in animals including fish. This study evaluated the
effects of glycine intake on glycine and serine availabilities in the intestine and plasma of juvenile hybrid striped bass
(HSB), as well as their growth.

Methods: HSB with a mean initial body weight of 15 g were randomly assigned to one of three treatment groups,
representing dietary levels of 0%, 2% and 4% glycine. The basal diet contained a crystalline glycine-free mixture of
amino acids (at levels found in a typical diet containing 60% fishmeal), 11% fish oil, 1% soy oil, 20% dextrinized
starch, 14% cellulose, 3% carboxymethyl cellulose, 0.1% vitamin premix, 7.7% mineral premix, and 1.1% other
substances (containing choline chloride, betaine; inosine 5-monophosphate, creatine, and carnitine to match their
content in the 60%-fishmeal diet). Appropriate amounts of L-alanine were added to the 0% and 2% glycine diets as
isonitrogenous control. The HSB were maintained in a recirculating aquaculture system and were fed a pre-weighed
amount of feed twice per day. Fish in all tanks were weighed every other week and fed at 5% of their BW in weeks
1-2, 4% in weeks 3-4, and 3% in weeks 5-8. Both the 0% and 4% glycine treatment groups had four tanks, but due to
unforeseen illness unrelated to the experiment, there were only 3 tanks for the 2% glycine diet. At the end of 8 weeks,
blood samples were taken from two HSB from each tank to measure glycine and serine levels in plasma by high-
performance liquid chromatography (HPLC).

Results: Increasing the dietary glycine level from 0% to 4% increased (P < 0.05) the growth of HSB in a dose-
dependent manner. Results of regression analysis showed an R2 value of 0.75 between average weight gain and dietary
glycine level (P value = 0.004). Concentrations of glycine in plasma (means = SEM, n = 6-8 fish/group) were 157 +
15, 484 + 33, and 1407 + 157 nmol/ml in the 0%, 2%, and 4% glycine groups, respectively (P < 0.001; different from
each other). Concentrations of serine in plasma (means + SEM, n = 6-8 fish/group) were 82 + 7.1, 152 + 11, and 530
+ 51 nmol/ml in the 0%, 2%, and 4% glycine groups, respectively (P < 0.001; different from each other).

Conclusions: Glycine is a nutritionally essential amino acid for the growth and health of juvenile HSB.
Financial Support: Supported by USDA/NIFA grant No. 2022-67015-36200
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13 - Evaluation of genomic selection for acute hepatopancreatic necrosis disease resistance in white pacific
shrimp: Genomic prediction

Breno Fragomeni?, Issabelle Ampofo!, Hung Mai?, Daniel grevers®, Monique Luna®, Harris Wright®, Arun Dhar?

tUniversity of Connecticut, 2University of Arizona, 3Shrimp Improvement Systems. breno.fragomeni@uconn.edu

Session: Aquaculture, 2025-01-19, 9:30 - 9:45

Obijective: The economic impact of infectious diseases in shrimp aquaculture sums up to two billion dollars annually.
Acute hepatopancreatic necrosis disease (AHPND), caused by Vibrio parahaemolyticus carrying plasmid-borne
binary toxin gene, is one of the leading causes of losses in shrimp aquaculture. Disease resistance is of paramount
importance in crustacean aquaculture because of the limited adaptive immunity in such individuals and the lack of
commercially available therapeutics for most diseases. The objective of this study is to investigate the genetic
mechanisms underlying disease resistance in the white pacific shrimp (Penaeus vannamei).

Methods: Phenotypes were collected on 4,800 Specific Pathogen Free individuals after two independent 3-day
immersion challenges using V. parahaemolyticus at 4.95x107 CFU/ml. In each challenge, 40 family lines were divided
into 20 fast-growth and 20 slow-growth lines. Each family line had three replicate tanks and ten animals/tank (20 L
size tank). Genotypes were available for 1900 individuals from the first challenge using a 50k SNP chip. Genomic
predictions were calculated using the single SGBLUP approach and were compared to pedigree predictions using
Henderson Mixed Model equations, using an animal threshold model. Additionally, animals from each family were
kept in a pathogen-free growth test to evaluate the trade-offs between disease resistance and challenge. Finally,
animals from every family were sampled for histopathology and PCR pathogen quantification.

Results: Heritabilities (SE) calculated with complete data were 0.38(0.08). Within-line heritabilities were estimated
at 0.16 (0.07) for the slow growth line and 0.14 (0.06) for the fast growth line. The difference between the heritabilities
of the two traits is negligible due to the high SE. Those values indicate that a mass selection program would increase
disease resistance in this population. The correlation between breeding values and family survival was always above
0.85, demonstrating that the breeding values could identify the superior families. Those correlations increase to above
0.90 when using genomic data. Differences in correlations were significantly different (p<0.05). Finally, we calculated
breeding values for genotyped individuals that were not in the disease challenge, demonstrating the ability to
implement a genomic selection program for disease resistance for AHPND in L. vannamei.

Conclusions: The two lines of P. vannamei, a fast growth line and a slow growth line used in this study, can be
improved for AHPND resistance by implementing a selection program following a disease challenge. Genomic
prediction is more accurate than mass selection, and it is a feasible approach for this type of trait. More data are needed
to validate the best genomic evaluation approach, identify biological markers, and understand the genetics underlying
AHPND resistance.

Financial Support: Supported by USDA/NIFA grant No. 2022-67015-36200
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14 - Underwater vaccination using biopolymeric microneedles
Meng Li', Gregory Wiens?, Jad Raad?, Gael Kurath®, Benedetto Marelli*

!Dept. of Civil and Environmental Eng., MIT, 2National Center for Cool and Cold Water Aquaculture, USDA,
3USGS Western Fisheries Research Center. menglil024@gmail.com

Session: Aguaculture, 2025-01-19, 9:45 - 10:00

Objective: Aquaculture has been increasing for the past four decades to meet the increasing food supply demand and
nutritional demands from consumers. Disease spread remains the number one factor causing fish loss in aquaculture.
While current vaccination methods for juvenile fish include oral, immersion, and injection, injection remains the most
efficient method. However, the challenge of handling juvenile fish, the need to bring fish out of the water and sedate
them, the safety hazard for farm workers of using hypodermic needles, and the generation of needle waste pose a
practical challenge to vaccinating juvenile fish in hatcheries. We want to overcome these challenges using biomaterial-
based microneedle technology that can ultimately be automated for underwater fish vaccination.

Methods: We use food-graded biomaterials to fabricate microneedles that can maintain their mechanical strength to
penetrate fish skin in aquatic environments. After penetration, the microneedles will release the pre-loaded
bacteria/DNA vaccine to fish tissue to introduce immunity. Pathogen challenge and antibody titer will be used to
validate immunity.

Results: A pilot study of group size 60 juvenile rainbow trout (~2.5g) shows microneedle delivering Yersinia ruckeri
(Yr) vaccine has a mortality of 65%, statistically different from the negative control (PBS) groups' >80% mortality
and positive control groups' (intramuscular injection) 10% mortality in Y. ruckeri challenge test.

Conclusions: Though microneedle administration shows protection, optimization needed to reach higher protection
for farm efficacy.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no.
2024-67012-42411 from the USDA National Institute of Food and Agriculture and by the MIT Abdul Latif Jameel
Water and Food Systems Lab (J-WAFS).
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15 - Effects of varying temperatures on host-pathogen coevolution and disease transmission
Bret Elderd?, Kale Rougeau?, Lucy Detweiler?, Lucy Aucoin?

1| ouisiana State University. elderd@Isu.edu

Session: Epidemiology 1, 2025-01-19, 8:30 - 8:45

Objective: As the global climate warms, we are seeing a variety of ecological responses including species range shifts,
changes in population demography, and altered species interactions. For host-pathogen interactions, climate change
may either increase or decrease disease transmission depending on the ecological context. However, little is known
about the effects of climate change on host-pathogen coevolution and, in turn, how this impacts disease transmission.

Methods: Using an easily manipulated insect host-pathogen system -- the fall armyworm (Spodoptera frugiperda), an
agricultural pest, and its species-specific lethal baculovirus -- we examined host-pathogen interactions across multiple
generations and under multiple temperature regimes. The host is an agricultural pest and, like other outbreaking
insects, fall armyworm population dynamics can be pathogen regulated. Fall armyworm larvae become infected while
feeding on leaf tissue that has been contaminated with the virus. To examine the eco-evolutionary dynamics of disease
transmission, we exposed hosts that had either been coevolved with the virus or who had never been exposed to the
virus to varying amounts of a coevolved or non-coevolved virus while the host fed on leaf tissue. These data were
used to examine how eco-evolutionary processes affect disease transmission across different temperature regimes.

Results: Our transmission experiments show how transmission dynamics vary across multiple generations according
to temperature. These changes arise due to two different factors related to disease transmission - the first factor being
the mean transmission rate and the second factor being the variability about that rate. The degree of variability
measures population-level hetereogeniety in disease susceptibility with some individuals being more susceptible to
the disease and others less susceptible.

Conclusions: Changes in temperature as the climate warms will have a considerable impact on disease transmission
due to both ecological and evolutionary processes as measured by changing transmission rates and the variability
about those rates. While we focus on a single agricultural pest, the conclusions drawn are applicable to numerous other
silvicultural and agricultural systems whose pest species are susceptible to insect pathogens. Thus, this research will,
in turn, improve our ability to determine how best to use these pathogens as bioinsecticides under a warmer climate
as both host and pathogen coevolve.
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16 - Seroprevalence of SARS-CoV-2 Delta and Omicron variants in cats and dogs in the USA

Subarna Barua®, Nneka V. Iduu?, Daniel F.B. Murillo, Asfiha Tarannum?, Hill Dimino?, Suchita Barua?, Yue Shu?,
Calvin Johnson®, Megan R. Miller, Kelly Chenoweth?, Peter Christopherson?, Laura Huber?, Theresa Wood*,
Kelley Turnert, Chengming Wang?

!Department of Pathobiology, Auburn University, Department of Biological Sciences, Auburn University,
3Veterinary Medicine Administration, Auburn University, “Center for Veterinary Medicine, U.S. Food and Drug
Administration. szb0116@auburn.edu

Session: Epidemiology 1, 2025-01-19, 8:45 - 9:00

Objective: Understanding SARS-CoV-2 epidemiology in companion animals is critical for evaluating their role in
viral transmission and their potential as sentinels for human infections. Epidemiological data on SARS-CoV-2
infections in companion animals have been extensively studied, but information on antibodies against SARS-CoV-2
variants in these animals is still limited. To address these knowledge gaps and investigate the potential of companion
animals as sentinels for SARS-CoV-2 surveillance, we aimed to determine the prevalence of antibodies against SARS-
CoV-2 variants, including the Delta variant and five Omicron sublineages. We also sought to identify potential risk
factors, such as sex, age, and breed.

Methods: This large-scale serosurvey analyzed serum samples from 706 cats and 2,396 dogs collected across the
USA in 2023 using a standard and variant-specific surrogate virus neutralization test (SVNT) to detect antibodies for
SARS-CoV-2 variants. All data were analyzed using the STATISTICA 7.1 software (Statsoft, Tulsa, Oklahoma). Chi-
square tests were employed to analyze the significance of the relationships between sex, age, breed, and the presence
of seroprevalence of SARS-CoV-2.

Results: Overall, 5.7% of cats and 4.7% of dogs tested positive for antibodies, with younger animals (under 12
months) exhibiting significantly lower seropositivity rates (p=0.0048). No significant differences were found based
on sex or breed. Furthermore, we analyzed 153 positive samples for variant-specific antibody responses using six
SVNT Kkits that target the Delta variant and five Omicron sublineages. Among cats, 67.5% showed antibodies to Delta,
with positivity rates for Omicron sublineages as follows: BA.1 (62.5%), BA.2 (42.5%), BA.4/BA.5 (77.5%), XBB
(52.5%), and XBB.1.5 (45.0%). In dogs, 55.8% were positive for Delta, and Omicron sublineage rates were BA.1
(46.0%), BA.4/BA.5 (37.2%), XBB (58.4%), BA.2 (13.3%), and XBB.1.5 (9.7%).

Conclusions: Considering the close interactions between companion animals and humans, along with the persistence
of antibodies against various SARS-CoV-2 variants and sublineages, our findings suggest that cats and dogs could be
valuable sentinels for monitoring COVID-19 epidemiology.

Financial Support: Our study was supported by the Food and Drug Administration (FDA) of the U.S. Department
of Health and Human Services (HHS) as part of a financial assistance award 1U18FD008031-01 funded by FDA/HHS.
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17 - Evaluating sources of uncertainty in predictions of epidemic spread

Eli Horner?, Ross Meentemeyer?, Christopher Mundt?, Chris Jones*

!North Carolina State University, 2Oregon State University. chris.mundt@oregonstate.edu

Session: Epidemiology 1, 2025-01-19, 9:00 - 9:15

Objective: Spatially explicit models of epidemics are useful for predicting future spread, assessing impacts, and
designing management strategies. Robust predictions of pathogen transmission require understanding the effects and
sources of uncertainty, however. Uncertainty in forecasts is primarily driven by initial disease conditions (e.g.,
observation error, cryptic infection, incomplete sampling), parameter estimates (e.g., parameter distributions), data
drivers (e.g., weather variables and host distributions), and process error (e.g., model structure, choice of dispersal
kernel, and stochastic processes). When real-time forecasts of these data variables are used in disease forecasts, the
uncertainty is propagated through the model to affect the final predictions. Not all uncertainty derives from changing
or inaccurate input data; unknown or non-measurable variables often influence the predictions as well. Our objectives
were to model disease spread for cases in which variation among different sources of uncertainty can be estimated
from real world data and determine how these sources of uncertainty combine to give uncertainty around predicted
disease levels in time and space.

Methods: We used the Sobol global sensitivity analysis method to quantify and partition uncertainty spatially to
understand where and why predictive uncertainty is high. We quantified the effect of different sources of uncertainty
on model predictions to highlight areas that would provide the greatest impact on predictive ability, and how these
sources of variation combine. Sudden oak death (SOD) was modeled as an example of a disease with significant long-
distance dispersal, as data for all sources of variation were available for this disease. The Oomycete causal agent of
SOD, Phytophthora ramorum, has a diverse host range with over 100 host plant species reported and is currently a
significant disease in western U.S. forests and horticultural nurseries. We conducted 100,000 model runs for each
forecast using the spatially explicit simulation model PoPS. Uncertainty was quantified from forecast data drivers
(e.g., weather) by using ensemble forecasts of data drivers where each simulation uses a different ensemble member.
We drew a parameter set for each simulation from a calibrated parameter distribution. Stochastic variables were
incorporated into the models based on biological evidence and effective calibration methods.

Results: Different sources of uncertainty had different degrees of importance to variation in predicted epidemic
spread, and the relative importance of uncertainty sources varied spatially. Our results showed that uncertainty in
initial pathogen population size and host availability were the largest contributors to overall uncertainty in the leading
edge of the outbreak. By contrast, random processes tended to dominate in the core outbreak area.

Conclusions: Incorporating and evaluating sources of uncertainty can improve predictions of the spatiotemporal
spread of disease and highlight areas for future data collection. Conclusions should apply over a very wide range of
spatial scale due to the nature of dispersal kernels of pathogens that have the potential for long-distance dispersal, and
because empirical data used in the project was derived over varying spatial scales. Similar analyses will be conducted
for other diseases for which adequate uncertainty data are available.

Financial Support: This work was funded by USDA-NIFA AFRI grant # 2022-67015-38059 as part of the joint
USDA-NSF-NIH-UKRI-BSF-NSFC Ecology and Evolution of Infectious Diseases program.
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18 - ICVI exceptions in U.S. States: A risk to cattle disease traceability and movement networks

Katherine P. Phillips?, Sara C. Sequeira?, Gregory Habing?, Andréia G. Arruda?!

!Department of Veterinary Preventive Medicine, The Ohio State University. sequeira.23@osu.edu

Session: Epidemiology 1, 2025-01-19, 9:15 - 9:30

Objective: Interstate Certificates of Veterinary Inspection (ICVIs) are widely used in studies to describe animal
movements across the United States (US) and subsequently, explore the potential for disease spread. However, unique
state-level exceptions to ICVI documentation could undermine their essential role in traceability. This project aimed
to describe these exceptions in US state regulations and investigate the association between state-level predictors -
such as cattle in shipments; number of beef and dairy cattle; value of exports (in US dollars) of milk and beef; number
of cattle establishments; and, number of slaughter operations - and the number of ICVI exceptions per state.

Methods: ICVI exceptions were systematically recorded for all 50 states by accessing state regulations using official
sources. These included exceptions for cattle 1) moving directly to slaughter, 2) moving to a livestock market, 3) using
other forms of animal identification, 4) using commuter permits, 5) using grazing permits, 6) moving directly to
veterinary care, 7) moving to a feedlot, 8) moving to an approved tagging site, 9) moving to their origin farm, 10)
being held in quarantine, and 11) under a certain age. Then, a multivariable Poisson regression model was used to
investigate the association between the number (count) of exceptions and the cattle-related characteristics by state
mentioned below. Region was also included in the models. Statistical significance was determined at a p-value of
< 0.05.

Results: Results revealed that 86% of states had at least one exception to ICVI usage, with a mean 2.5 exceptions per
state. Notably, 82% of states included exceptions for slaughter movements, and half of the states allowed alternative
forms of animal identification. The final multivariable model showed that states with 17 to 33 slaughter operations
had a significantly higher rate of exceptions (IRR = 2.13; P=0.034) compared to those with fewer than 17 slaughtering
facilities. Furthermore, there was a numerical increase in incidence rate ratio (IRR) for cattle in shipments as the
numbers of exceptions increased (IRR = 2.25, P = 0.08). There was no significant association between US region and
the number of exceptions.

Conclusions: Findings from this study showed that basing cattle movement networks solely on ICVI documentation
may negatively impact disease traceability in cattle. Additionally, it highlighted the fact that US states that could
highly impact disease transmission, such as those receiving large numbers of cattle and/ or receiving cattle for
slaughter, had higher number of exceptions to ICVI usages. This indicates critical vulnerabilities in the broader
network of cattle movement, highlighting the need for more comprehensive approaches to disease traceability and
prevention.

Financial Support: This research received no specific grant from any funding agency in the public, commercial, or
not-for-profit sectors.
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19 - Optimizing environmental surveillance

Anwesha Chakravarty?, Bo Li!, Rebecca Smith*

tUniversity of Illinois Urbana-Champaign. rlsdvm@illinois.edu
Session: Epidemiology 1, 2025-01-19, 9:30- 9:45

Objective: Environmental surveillance requires collection of samples meant to represent a generalized risk in a
specific area. For example, mosquito traps are used to test for the presence of West Nile virus (WNV) in mosquito
populations, playing a crucial role in monitoring risk and informing response. But how do you decide where to take a
sample for environmental surveillance? What makes a good sampling site?

Methods: We present a multi-step statistical approach for using longitudinal environmental sampling data to
determine the value, or score, of a location in predicting an outcome of interest. This score is then used to understand
what landscape, infrastructure, demographic and socioeconomic factors are associated with predictive ability. As a
practical example, we apply this method to mosquito trapping in the Chicago metropolitan area and its suburbs and
its ability to predict human cases of WNV.

Results: We find a minimum threshold for human population in the vicinity of the trap is necessary for overall
prediction, with a weighting towards prioritizing sensitivity due to the low number of cases and severity of disease.
However, different landscape factors become important for maximizing either sensitivity or specificity of the
prediction, indicating that the optimal sampling location may vary based on the relative importance of each of these
values.

Conclusions: This approach enables resource-limited environmental surveillance programs to identify better locations
for their sample collection, which may help in reducing the number of samples needed while increasing their individual
efficiency.

Financial Support: Support from #U01CKO000651, the Centers for Disease Control and Prevention. Contents solely
the responsibility of the authors and don't necessarily represent the official views of the Centers for Disease Control
and Prevention or the Department of Health and Human Services.
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20 - Combining machine learning with H3 influenza A virus whole genome sequence data for host prediction
Hoc Tran?, Olaf Berke!, Nicole Ricker?, Zvonimir Poljak!

!Department of Population Medicine, University of Guelph, 2Department of Pathobiology, University of Guelph.
htran10@uoguelph.ca

Session: Epidemiology 1, 2025-01-19, 9:45 - 10:00

Obijective: Influenza A viruses (IAV) are major contributors to seasonal influenza and have caused several pandemics
to date. IAVs can be classified into 18 hemagglutinin (H) and 11 neuraminidase (N) subtypes based on their antigenic
properties. More severe influenza seasons are often attributed to H3 IAVs and the rapid evolution of H3 IAVs has
given them the potential to cause pandemics through crossing the species barrier. Consequently, between-species
transmission of H3 1AVs is a global concern due to their ability to infect a very wide range of mammalian and avian
species that includes humans, swine, canines, equines, and poultry. Identification of hosts for H3 IAVs that have high
potential for between-species transmission is therefore a necessity to limit spread and in preventing the emergence of
a new H3 IAV pandemic. Past infections have also resulted in large pools of sequence data becoming publicly
available, allowing for opportunities to make use of machine learning. Machine learning methods have been widely
explored for host prediction of IAV using genomic data, however, this is often limited to data from only one of the
eight segments of 1AV or using all subtypes to predict broad categories of hosts. Thus, the objective of this research
was to combine machine learning algorithms with H3 1AV whole genome sequence data to train models for distinct
host prediction and identification of variants with high potential for between-species transmission.

Methods: Whole genome sequence sets were retrieved from public repositories and k-mers and amino acid properties
were extracted from the sequence data to use as features for model training. Models were trained using these features
alongside machine learning algorithms that include random forest and extreme gradient boosting machines for each
of the 8 IAV segments. Trained models were then validated on a testing dataset and subsequently used to investigate
patterns of between-species transmission within case study datasets involving canine H3N8 and swine H3N2 2010.2
through analytics of model predicted probabilities.

Results: Models demonstrated strong performance in host prediction across all 8 segments on the testing dataset, with
overall accuracies and kappa values ranging from 0.995-0.997, 0.984-0.990, respectively. Between-species
transmission patterns within case study model predicted probabilities were also identified to be consistent with what
is known in the literature.

Conclusions: These models allow for rapid and accurate host prediction of H3 IAV datasets from any of the eight
IAV segments and provide a solid framework that allows for identification of variants with higher than typical
between-species transmission potential through model predicted probabilities.

Financial Support: This research was funded by an Ontario Veterinary College Scholarship and Ontario Agrifood
Innovation Alliance and NSERC Alliance grants.
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21 - Organ-dependent intestinal barrier restitution is impaired by prebiotics

Courtney Deck?, Madison Caldwell*, Elizabeth Rose?, Jack Odle?, Laurianne Van Landeghem?, Anthony Blikslager?,
Amanda Ziegler?

INorth Carolina State University. amanda_ziegler@ncsu.edu

Session: General health and physiology, 2025-01-19, 8:30 - 8:45

Obijective: Ischemic injury damages the intestinal epithelium leading to sepsis and death unless the mucosal barrier
is restored. Devastating diseases featuring intestinal ischemia such as necrotizing enterocolitisl or small intestinal
volvulus are associated with higher mortality rates in younger patients, and the cause of this is not well described. In
our porcine model, acute repair of barrier function in the ischemia-injured intestine of juvenile pigs (6-8-weeks) by
rapid epithelial restitution is strikingly absent in younger neonatal pigs (2-weeks) but can be rescued by direct
application of homogenized ischemia-injured juvenile mucosa. Perinatal microbiota colonization is known to
contribute to postnatal maturation of gut physiology and the colon possesses a larger and more complex microbiota
earlier in perinatal development than the jejunum. However, age-dependent colonic restitution responses have not
been examined, and we have shown that microbiota colonization can be modulated by dietary oligosaccharide
(prebiotic) supplementation. Therefore, we hypothesized that colonic restitution responses are similarly
underdeveloped in neonates, and that prebiotic supplementation will accelerate postnatal microbial colonization
jejunum and colon, thus enhancing restitution after ischemic injury.

Methods: Piglets 2- and 6-weeks-of-age were subjected to 0-, 30- or 60-minutes of jejunal and colonic ischemic injury
and recovered ex vivo to assess barrier restitution, and restituting enterocytes were collected for RNA sequencing. In
a separate study, after 24-hours of colostrum, piglets were fed control or oligosaccharide-supplemented formula
(control-fed or prebiotic-fed) for 21 days and colonic and jejunal swabs were sequenced for 16S rDNA. Surgically
ischemia-injured jejunal and colonic mucosal samples from select 2-week-old pigs were recovered ex vivo.

Results: Surprisingly, unlike the jejunum in which TEER values remained low throughout the recovery period, the
colon values increased to control levels indicating the restoration of barrier function (P<0.05). Histological analysis
which demonstrated restitution of the intestinal epithelium in the colon (P<0.05) but not the jejunum, indicating that
restitution is both age- and organ-dependent in the perinatal period. Corresponding to this observation, transcriptional
pathways critical for restitution were enriched in the colonic enterocytes, as were many pathways associated with
microbial sensing and immune development. A significant decrease in Shannon alpha diversity (P<0.05, n=12) at 14-
days-of-age was observed in the jejunal, but not colonic, microbiota, suggesting that decreased microbial sensing
activity in the jejunum may be attributable to changes in the microbial diversity at that time of development. Inverse
to our expectations, prebiotics had no effect on epithelial restitution in the jejunum and in fact impaired restitution in
the colon (P=0.016). Indeed, prebiotic feeding induced a shift in the microbial beta diversity (PCoA) at 14-days-of-
age and shifted numerous microbial pathways in the colon but not the jejunum, correlating with the lost capacity for
intestinal restitution in that organ.

Conclusions: Ongoing work to understand diet-microbiome-epithelial interactions during postnatal development may
inform novel approaches to preventative and clinical practices to improve intestinal health in vulnerable neonates.

Financial Support: NIH P30DK034987, K010D028207, RO1HD095876, U0O1TR002953; USDA NIFA 2019-
67017-29372, 2022-67015-37125
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22 - Characterizing tight junction protein expression in the gastrointestinal tract of feedlot cattle

J. Daniel Young?, Lee J. Pinnell?, Cory Wolfe?, Matthew A. Scott?, Ty E. Lawrence?, Joao P. Cavasin®, John Ellis*,
Kendall Langsten?, John T. Richeson?, Paul S. Morley?

West Texas A&M Univeristy, 2VERO, *Texas A&M University, “University of Saskatchewan. pmorley@tamu.edu

Session: General health and physiology, 2025-01-19, 8:45 - 9:00

Objective: The gut barrier is a complex system comprised of microbes, microbial metabolites, a mucus layer, host-
generated bioactive molecules, epithelial cells, and the lamina propria containing immune cells, blood vessels, and
lymphatic networks. A wealth of literature in humans and murine models has associated changes in gastrointestinal
barrier function with a growing litany of health conditions. While much remains to be learned about maintaining
optimal gastrointestinal barrier function, tight junction proteins (TJPs) have been identified as key modulators of this
process. Various complex TJPs have been identified in humans, but less is known in cattle about their abundance and
composition throughout the gastrointestinal tract, despite their assumed influence on health. Therefore, the objective
of this study was to characterize gene and protein expression of key TJPs in feedlot cattle.

Methods: Twenty-one steers from 21 feedlot locations throughout the Texas Panhandle region were harvested at the
meat science laboratory at West Texas A&M University. Cattle were representative of populations within the region
(live weight = 647 kg + 45.92, marbling score = 513 + 110, yield grade 3.61 + 0.73). Tissue samples were collected
from the rumen, jejunum, and spiral colon in standardized locations immediately post-evisceration. Tissue samples
were fixed and prepared for histology to evaluate tissue morphology and immunohistochemistry (IHC) to evaluate
protein expression of TJPs (Claudin 1, Claudin 2, Occludin, E-cadherin, Zona Occludin 1). Additionally, RT-qPCR
for mMRNA was used to quantify the same TJPs. Expression was characterized by GIT segment, and comparisons were
made between organs using non-parametric methods in R (version 4.3.2). Differences were considered significant at
P <0.05.

Results: This study represents one of the broadest investigations of GIT barrier function in feedlot steers. Major
differences in TJP composition exist between regions of the GIT. Overall, minor differences exist between qPCR and
IHC results, and both data sets support the conclusion that each organ exhibits unique expression of TJPs. In general,
Occludin was not different between sample types (P = 0.08). But Claudin 1, Claudin 2, and E-cadherin were less
expressed (P < 0.01) in the rumen compared to the small intestine. However, the small intestine exhibited less Zonal
Occludin 1 expression compared to the large intestine (P = 0.03).

Conclusions: This is one of the first studies to evaluate both gene and protein expression of TJP in healthy cattle. The
data suggests high variability among different portions of the GIT, implying that interventions for improved GIT
health may need to target a specific portion of the GIT that is affecting health outcomes. These findings provide
valuable baseline information for future research, offering a new paradigm for factors affecting health and disease in
cattle.

Financial Support: This research was funded by Texas A&M University.
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23 - Oleic acid promotes lipogenesis and improves mitochondrial function in bovine adipocytes: role of PPARa
signaling

Ursula Abou-Rjeileh?, G. Andres Contreras?, Adam L. Lock?

IMichigan State University. abourje2@msu.edu

Session: General health and physiology, 2025-01-19, 9:00 - 9:15

Objective: In periparturient cows, oleic acid (OA) limits lipolysis and improves adipose tissue (AT) insulin
sensitivity. In rodent models, OA enhances mitochondrial biogenesis and function. However, mechanisms behind OA
effects are unknown. Our objective was to determine the effect of oleic acid (OA) on lipid accumulation, mitochondrial
function, and its mechanisms of action in bovine adipocytes. Additionally, evaluate how OA impacts inflammation,
lipolysis, and oxidative stress to support both metabolic and immune health in periparturient dairy cows.

Methods: Pre-adipocytes were isolated from subcutaneous AT (n=6, non-lactating, non-gestating Holstein cows) and
induced to differentiate into adipocytes in standard differentiation media (CON) supplemented with palmitic acid
(PA), OA, or 60-40 mix of PA and OA (60-40) at 300 uM with or without PPAR« antagonist (GW6471; 10 uM) for
7 d. PPARa expression was determined by capillary electrophoresis (d 4). Triglyceride levels were quantified using
Triglyceride-Glo Assay. Gene networks expression was evaluated using RT-qPCR. Data was analyzed using ANOVA,
with cow included as a random effect.

Results: OA and PA increased PPARa protein expression compared with CON (P < 0.02). Compared with CON,
supplementing fatty acids enhanced lipid accumulation (P < 0.01). However, PPARa inhibition decreased OA and 60-
40 triglyceride content (P < 0.05) but not for PA (P = 0.26). Within the mitochondria, PA tended to decrease expression
of fatty acid transport protein system (CAC, CPT1, CPT2), complex I protein (NDUFSI1), SIRT1, and PGCla
compared with CON and OA (P = 0.06).

Conclusions: Our results show that OA and PA enhance lipid accumulation in adipocytes. OA improves
mitochondrial biogenesis, restores oxidative phosphorylation, and potentially mitigates inflammation and oxidative
stress by regulating mitochondrial function. These findings provide mechanistic evidence for the use of OA, along
with PA, in dairy cow diets during the periparturient period to limit lipolysis by enhancing AT lipid accumulation.
Enhancing metabolic and immune health may minimize health disorders and improve production of early postpartum
COWS.

Financial Support: Research supported by U.S. Department of Agriculture’s National Institute of Food and
Agriculture competitive grants 2019-67015-29443 and 2021-67015-33386, Agriculture and Food Research Initiative
Competitive Grants Program Education and Workforce Development Predoctoral Fellowship (2024-67011-42894),
and Michigan Alliance for Animal Agriculture (AA18-028).
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24 - A genome-wide association study of measures of stress response in young healthy pigs and in grow-to-finish
pigs exposed to a natural polymicrobial disease challenge

Fazhir Kayondo?!, Hayder Al-Shanoon?, Yolande M. Seddon?, David Janz?, Dylan Carette?, Carmen Cole?, Frederic
Fortin®, John C.S. Harding?, Michael K. Dyck* Graham Plastow*, PigGen Canada®, Jack C.M. Dekkers?

lowa State University, 2University of Saskatchewan, *Centre de Devéloppement du Porc du Québec Inc., *University
of Alberta, SPigGen Canada. jdekkers@iastate.edu

Session: General health and physiology, 2025-01-19, 9:15 - 9:30
Obijective: Identify the genetic basis of responses of growing pigs to infectious and non-infectious stressors.

Methods: This study measured stress response in Landrace x Yorkshire barrows using responses to a backtest at 27
days of age (n=899), including the number and intensity of vocalizations (VN, V1) and struggles (SN, SI), and levels
of cortisol, cortisone, DHEA, and DHEA-S in hair (Hair 1) collected from 863 pigs at ~40 days of age, before their
entry into a natural polymicrobial disease challenge, and hair regrowth (Hair 2) during the challenge, at ~82 days of
age. Previous research indicated that these traits are heritable and genetically correlated with disease resilience. Pigs
were genotyped with a 50K SNP panel and imputed to 650K SNPs. A genome-wide association study was performed
using Bayesian methods.

Results: 1-Mb windows that explained >1% of the estimated genetic variance were identified on SSC3 for DHEA-S
in Hair 1 (3.0% of genetic variance), on SSC12 for cortisone in Hair 2 (1.7% of genetic variance) on SSC14 for cortisol
in Hair 2 (1.4% of), and on SSC2 for cortisol in both Hair 1 (45.3% of genetic variance) and Hair 2 (37.8% of). For
the latter, the lead SNP, rs341258564, neighbors the glucocorticoid receptor gene (NR3C1) and explained all the for
this major quantitative trait locus. An extra copy of the minor allele at this SNP (frequency = 9%) significantly
(p<0.001) reduced cortisol levels by 30+£6% in Hair 1 and by 30+£4% in Hair 2, and cortisone levels by 19+4% in Hair
1 and by 23+6% in Hair 2, and increased VN by 5+2%. With borderline significance (p<0.10), it increased average
daily feed intake under challenge by 3+2 kg/day and reduced loin depth by 1.0+0.5 and mortality in the finisher from
~17% for homozygotes for the major allele to ~14% for heterozygotes.

Conclusions: These findings suggest the genomic location of a potential causal variant affecting glucocorticoid levels
in hair of pigs and offer insight into the genetic basis of stress response and disease resilience.

Financial Support: This research was supported by Genome Canada, PigGen Canada, RDAR, and USDA-NIFA
grant #2021-67015-34562
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25 - Novel bovine reference gene candidates for RT-gPCR identified via publicly available tissue RNA-seq
datasets

Cassandra Barber?, Matthew Scott?, Amelia Woolums!

IMississippi State University, 2Texas A&M University. cdb835@msstate.edu

Session: General health and physiology, 2025-01-19, 9:30 - 9:45

Objective: Reverse transcriptase quantitative polymerase chain reaction (RT-gPCR) is commonly used to characterize
gene expression for various research and diagnostic applications. However, relative quantitation of gene expression
requires the use of reference genes to normalize differential gene expression. Current recommendations for best
practices in RT-qPCR indicate that some previously used reference genes lack stable expression under certain
experimental conditions. Thus, there is a need to identify new reference genes with stable expression across different
tissues and experimental conditions. While there are a plethora of new studies identifying stable reference genes for
humans, mice, and rats, there are few studies confirming stably expressed bovine reference genes. Next-generation
RNA sequencing, or RNA-seq, can be used to identify the entire repertoire of genes expressed in a tissue.
Transcriptomes generated by RNA-seq allow the identification of stably expressed reference genes. The objective of
this study was to identify candidate bovine reference genes using publicly available transcriptomes.

Methods: Forty-one transcriptomes were acquired from the National Center for Biotechnology Information (NCBI)
Gene Expression Omnibus (GEO). Datasets were acquired from projects having sampled various organ systems in
apparently healthy Bos taurus cattle; data from 11 different tissue samples were accessed, including bone marrow,
bronchial lymph node, mesenteric lymph node, kidney, liver, lung, nasal epithelium, nasopharyngeal lymph node,
spleen, thymus, and trachea. Raw sequenced read files for each dataset were quality assessed with FastQC v0.11.9
and trimmed with Trimmomatic v0.39. Trimmed read fragments were mapped to the bovine reference assembly ARS-
UCD2.0 via STAR v2.7.11a. Raw gene counts generated for each transcriptome dataset were processed and analyzed
in R v4.0.2. To adjust raw gene counts for uncontrolled variance, or batch effects, across each BioProject submission,
the “ComBat_seq” empirical Bayesian function from the Bioconductor package sva v3.46.0 was utilized. Library
normalization was performed with the Relative Log Expression (RLE) method, using default settings. The
NormFinder algorithm was then applied to the complete dataset, retaining 2000 candidate reference genes ranked by
dataset expression stability values.

Results: The top two thousand most stable genes were returned with stability values ranging from 0.175 to 1.291. The
top twenty identified candidate reference genes are as follows with the respective stability value: CRNKL1 (0.175),
SPOP (0.202), NMT1 (0.216), PIGU (0.217), YKT6 (0.232), GZF1 (0.251), ARIH2 (0.257), MTERF4 (0.272),
CERS5 (0.277), SNUPN (0.280), RANBP9 (0.281), C11H90rf78 (0.281), POP4 (0.284), TMEM183A (0.286),
DDX23 (0.288), UBE2Q1(0.291), GNL2 (0.292), UBAP1 (0.294), FBXW?11 (0.300), and TTC4 (0.300). Of these
genes, UBE2QL is the only gene that has been reported to be used as a reference gene for bovine samples, while
ARIH2 and POP4 have been used for human samples. The stability of NMT1 was unexpected as previous research
described upregulation of expression during bovine Mannheimiosis.

Conclusions: Notably, these candidate reference genes are stably expressed genes across all the tissue types based on
RNA-seq experimentation. This analysis of the transcriptomes serves as a foundation for RT-qPCR analysis and the
genes identified as candidate reference genes will be validated for stability in future research.

Financial Support: Mikell and Mary Cheek Hall Davis Endowment for Beef Cattle Health and Reproduction
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26 - Intrauterine wildfire-PM2.5 exposure affects calf growth, health, and metabolic and inflammatory markers

Alexandra Pace!, Patricia Villamediana?, Maristela Rovai?, Gabriella Ponce®, Natalie Ellis*, Angela Stegeman?,
Mallery Larson?, Denise Konetchy?, Pedram Rezamand*, Amy Skibiel*

tUniversity of ldaho, 2South Dakota State University, 3University of Tennesee, *University of Connecticut.
pace4745@vandals.uidaho.edu

Session: General health and physiology, 2025-01-19, 9:45 - 10:00

Obijective: Dairy cattle health and production can be affected by the intrauterine environment through developmental
programming. Recent research has shown that exposure to wildfire particulates in-utero is associated with intrauterine
growth restriction in human neonates. Fine particulates (PM2s) in wildfire smoke affect pre-weaned calf health,
inflammatory markers, and metabolism. It is unknown, however, whether intrauterine wildfire-PM; s exposure has
consequences on post-natal calf development.

Methods: Hourly PM2.5 concentrations were recorded. Animals were considered exposed to wildfire-PMs if daily
average PM. s was greater than 35 pug/m3 and traced back to active wildfires using HYSPLIT modeling. Calves were
born to cows that were either exposed (WFS, n=17, five days of exposure to natural wildfire-PM; s that reached 113.5
png/m3 during mid-gestation) or unexposed [(CON, n=26, not exposed to elevated PM,s concentrations during
gestation (PMs < 32 ug/md)]. Management and nutritional protocols were matched between both groups. Blood
samples, growth measurements, vital signs, and health scores were taken 2X per month from birth (prior to colostrum
feeding) to 6 months of age. Thoracic ultrasonography was performed 1X per month. Colostrum and an additional
blood sample was collected at 48 h after birth to assess passive immune transfer and apparent efficiency of 1gG
absorption (AEA). Circulating white blood cell counts (WBC) and concentrations of glucose, S-hydroxybutyrate
(BHB), non-esterified fatty acids (NEFA), serum amyloid A (SAA), serum albumin (SA), and haptoglobin (Hp) were
measured. Data were analyzed using t-tests or linear mixed models.

Results: WFS calves were born smaller than CON calves (36.87 £ 1.02 vs. 40.81 + 1.02 kg; P < 0.002) but had greater
average daily gains (ADG) through the pre-weaning period (0.81 + 0.04 vs. 0.69 % 0.03 kg/day; P = 0.01). After
weaning, ADG of WFS was lower than CON (0.65 + 0.03 vs. 0.76 + 0.02 kg/day; P < 0.003). Glucose was greater
and BHB was lower in WFS calves at several timepoints within the pre-weaning period, while NEFA was greater
during the pre-weaning and post-weaning periods compared with those for CON (P < 0.03). Hp was lower in WFS at
12 wk of age (0.54 £ 0.07 vs. 1.13 £ 0.11g/L; P < 0.0001). SAA and WBC was lower while SA was greater in WFS
than those for CON throughout the study (P < 0.003). All calves received adequate passive immune transfer and there
was no difference in AEA between the groups. CON had greater odds of having lower enteric symptoms relative to
WEFS (Odds Ratio: 7.41; 95% confidence interval: 2.45, 22.54; P = 0.0004), whereas CON calves had lower odds of
having respiratory pathologies relative to WFS (Odds Ratio: 0.07; 95% confidence interval 0.02, 0.21; P < 0.0001).

Conclusions: Although WFS calves were born smaller, they grew faster than CON calves, suggesting that wildfire-
PM2.5 affect intrauterine growth restriction. This can impact tissue and organ ontogeny and growth, and cause altered
metabolic processing and inflammatory responses. Our results suggest that intrauterine to wildfire-PM, s affects
postnatal growth, metabolism, inflammatory status, and health, which could have significant implications on future
production.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no.
2022-68016-38665 from the USDA National Institute of Food and Agriculture, and by NIH Grant no. P20 GM103408
from the National Institute of General Medical Sciences.

USDA
—

Notes:

2025 Conference of Research Workers in Animal Diseases Page 7


mailto:pace4745@vandals.uidaho.edu

s,
CRWAD
WORKERS 1N ANIMAL DISEASES d

CRWAD 2025 O ABSTRACTS

27 - Integration of laboratory testing for bovine respiratory disease: Perceptions of Canadian feedlot
veterinarians

Olufunto O. Adewusi', Candace I.J. Nykiforuk®, Cheryl L. Waldner?, Sherly P. Gow?, Nathan Erickson?, Simon J.G.
Otto!

School of Public Health, University of Alberta, 2Department of Large Animal Clinical Sciences, University of
Saskatchewan. olufunto@ualberta.ca

Session: Diagnostic testing - Cattle, 2025-01-19, 8:30 - 8:45

Objective: Timely, accurate, and reliable laboratory tools are important for antimicrobial stewardship (AMS). In
Canadian feedlots, traditional laboratory methods have not informed individual animal bovine respiratory disease
(BRD) antimicrobial treatment decisions due to sample-to-result times of up to seven days. The objectives of this
study were to: 1) identify factors that influence respiratory sample collection for laboratory testing, and 2) describe
the potential for integration of laboratory testing into an AMS strategy for BRD management in Canadian feedlots.

Methods: Utilizing focused ethnography, virtual key informant interviews were conducted with eight feedlot
veterinarians from the Canadian provinces of Alberta, Ontario, and Saskatchewan, representing five practices
responsible for greater than 70% of Canadian-fed cattle. Thematic analysis revealed four themes: 1) Lived experience
of feedlot veterinarians with laboratory testing for BRD pathogens and AMR, 2) Evidence-informed BRD
management that integrates multiple data sources and their components, 3) Organizational factors that affect the
uptake of laboratory tests, and 4) The role of laboratory testing to support AMS in BRD management under future
regulatory requirements.

Results: Participants identified substantial experience in respiratory sample collection among feedlot veterinarians
and staff from BRD and AMR research and surveillance. They highlighted that while these activities provide
retrospective data and evidence used in their decisions about BRD management, pen-level sampling strategies and
testing of live animals are currently not part of routine BRD management. Feedlot veterinarians are willing to
incorporate pen-level sampling and laboratory testing, including at new times early in the feeding period (e.g., 10-14
days on feed), if there is demonstrable benefit of reduced BRD morbidity and mortality. This time point shortly after
arrival allows BRD pathogens to circulate in groups of high-risk animals. Also, the arrival period follows changes in
AMR due to selection pressure after metaphylaxis. Any sampling and laboratory testing strategy must prioritize
efficiency and provide tangible benefits to the feedlot client’s operation regarding animal welfare and cost for uptake
to be considered. Such a strategy could support AMS in BRD management in feedlots and address a need for
laboratory testing should this become a regulatory or market requirement. The demonstrated benefits of any strategy
must be communicated clearly within the feedlot organizational structure to foster uptake. Animal health, welfare, and
economic benefits relative to feedlot workflow must be relayed to managers and staff to inform and balance competing
priorities. Together, these findings highlight the complex decision-making process feedlot veterinarians encounter
when considering laboratory testing as part of a BRD management strategy. These decisions must not only align with
the needs of their clients but also consider their professional ethical and medical responsibilities.

Conclusions: By gaining insights into the lived experience of Canadian feedlot veterinarians, this study contributes
to the broader conversation about the utilization and optimization of laboratory testing as an AMS strategy in food
animal production. This understanding of the perspectives of Canadian feedlot veterinarians is crucial for the future
implementation of laboratory testing strategies to detect BRD pathogens and AMR to support AMS.

Financial Support: This research project is funded by Genome Canada with support from Genome Prairie, Genome
Alberta, and the Saskatchewan Agriculture Development Fund, as well as support from, the University of
Saskatchewan and the University of Alberta.
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28 - Associations of gross and histopathological cardiac and hepatic findings in feedyard mortalities

Katie A. Long® 2, Brad J. White®2, Brandon L. Plattner® 3, Eduarda M. Bortoluzzi® 4, Laura Carpenter® 2, Robert L.
Larson® 2, Brian V. Lubbers® 2

IKansas State University, 2Beef Cattle Institute, 3Department of Diagnostic Medicine & Pathobiology, “Department
of Anatomy and Physiology. kal023@vet.k-state.edu

Session: Diagnostic testing - Cattle, 2025-01-19, 8:45 - 9:00

Objective: Bovine Congestive Heart Failure (CHF) is increasingly concerning for veterinarians and producers. The
objective of this case-control study was to evaluate potential associations between grossly diagnosed CHF and cardiac
and hepatic histologic lesions.

Methods: Cases (CHFCASE) and controls (CONT) were identified as a subset from a larger population of feedyard
mortalities. Criteria for a gross CHF diagnosis included grossly misshapen heart deemed to be non-infectious, and at
least one of the following ancillary signs: chronic passive congestion of the liver, pleural effusion, ascites, or brisket
edema. Following identification of a gross CHF diagnosis, the next animal without CHF at the same feedyard was
sampled as a control. All hearts were scored, and severe heart changes were considered CHFCASE, while normal/mild
heart changes were CONT. Heart and liver histologic necrosis and fibrosis were scored as severe or non-severe.
Multivariable logistic regression was used to assess potential relationship between histologic scores and the outcome
of interest (CHFCASE/CONT).

Results: Of 87 animals enrolled in the study, 34 (39%) were CHFCASE. Myocardial necrosis or fibrosis, and liver
fibrosis, were not significantly associated with CHFCASE. Liver necrosis was higher (p<0.05) in CHFCASE (62%)
compared to CONT (33%).

Conclusions: Cardiac histopathology was not associated with gross CHF diagnosis, yet liver necrosis was higher in
CHFCASE compared to CONT. These findings indicate injury to the liver would be more consistent than injury to
the heart in CHF.

Financial Support: The authors would like to acknowledge support from the American Angus Foundation,
Foundation for Food and Agriculture Resources ICASA (grant number ICASA-0000000017), Innovative Livestock
Services, and Kansas State University's Beef Cattle Institute.
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29 - Comparing 0.9% sterile saline to phosphate buffered saline as a transport media for Tritrichomonas foetus
RT-gPCR testing

T. M. Jumper', M. Thoresen?, E. H. King?, D. Loy?, J. D. Loy?, D.R. Smith?

1Department of Pathobiology and Population Medicine, Mississippi State University, 2Nebraska Veterinary
Diagnostic Center, University of Nebraska-Lincoln. tyler.jumper@msstate.edu

Session: Diagnostic testing - Cattle, 2025-01-19, 9:00 - 9:15

Obijective: The limit of detection for T. foetus RT-gPCR is 1 organism/extraction in phosphate buffered saline (PBS)
without prior culture. The objective of this study was to determine if 0.9% sterile saline (SAL), a readily available
media, was not inferior to PBS as a transport media for T. foetus RT-gPCR testing at that concentration.

Methods: Smegma was collected via 10 weekly preputial washings from known T. foetus negative bulls. Each week,
1.3 mL of PBS with smegma (n=60) and 1.3 mL of SAL with smegma (n=60) were prepared. For each media, 30
samples were inoculated with T. foetus to a concentration of 1 organism/100 pL to evaluate sensitivity (Sn), 30 were
left uninoculated to evaluate specificity (Sp). A total of 1200 (SnPBS=300, SnSAL=300, SpPBS=300, SpSAL=300)
samples were tested by RT-qPCR. Differences in Sn and Sp between SAL and PBS were tested in logistic regression
models, with week as a random effect. The Farrington-Manning test for noninferiority was used to evaluate the
difference between diagnostic parameters with A=2.5%.

Results: For PBS, Sn =70.7% (95%CI: 65.2-75.8%), and Sp=99.7% (95%CI: 98.2-100%); for SAL, the Sn=73.3%
(95%CI1:68.0-78.3%), and the Sp=100% (95%CI: 98.8-100%). No statistical differences between SAL and PBS were
detected for Sn or Sp. The SpSAL was not inferior to SpPBS (p=0.008), however, noninferiority of SnSAL to SnPBS
was inconclusive (p=0.08).

Conclusions: The Sn for samples with very low concentration of T. foetus in SAL was similar to, and Sp was as good
as PBS, suggesting either would be acceptable as transport media.

Financial Support: Supported by funds from the Mississippi State University College of Veterinary Medicine Office
of Research and Graduate Studies House Officer Program, as well as the United States Department of Agriculture
(USDA) Agriculture Research Service (ARS) fund #58-0200-0-002
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30 - Likelihood ratios of T. foetus RT-gPCR around limit of detection
T. M. Jumper!, M. Thoresen?, E. H. King?, D. Loy?, J. D. Loy?, D.R. Smith?

!Department of Pathobiology and Population Medicine, Mississippi State University, 2Nebraska Veterinary
Diagnostic Center, University of Nebraska-Lincoln. tyler.jumper@msstate.edu

Session: Diagnostic testing - Cattle, 2025-01-19, 9:15 - 9:30

Objective: Tritrichomonas foetus is a venereally transmitted pathogen that can cause reproductive losses in cattle. A
recent T. foetus RT-gPCR has reported a higher sensitivity and specificity, and a lower limit of detection (LOD) at ~1
organism/100 pL. The interpretation of results can have major economic consequences if misclassification occurs.
The objective of this study was to determine if likelihood ratios would be more informative than a single cutoff point
of <35.00 Ct for clinical interpretation.

Methods: 600 samples inoculated with T. foetus at approximately the LOD, and 600 samples left uninoculated, all in
either saline or PBS transport media (n total=1200) were submitted to a diagnostic laboratory for T. foetus RT-qPCR
testing. Descriptive statistics were performed in spreadsheet software. Category specific likelihood ratios (LRcat) were
calculated for Ct results < 35.00, 35.01-39.99, and 40.00+.

Results: The median Ct of inoculated samples was 32.93 (min=22.39, max = 40.00) and the median of uninoculated
samples was 40.00 (min=32.81, max=40.00). For Ct <35.00, LRcat =432 (95% CI: 60.91-3063.85); Ct=35.01-39.99,
LRcat =149 (95% CI: 20.92-1061.3); and Ct=40.00+, LRcat = 0.03 (95% CI: 0.02-0.05).

Conclusions: The clinical decisions should be based off of posttest probability, calculated from the pretest probability
and LRcat . The high LR for categories Ct <35.00 and Ct=35.01-39.99 show that any amplification in these categories
have a high ratio of true positive test results to false positive test results. Therefore, results in Ct=35.01-39.99 category
could be true positives, and misinterpreted with the cutoff point of Ct<35.00.

Financial Support: Supported by funds from the Mississippi State University College of Veterinary Medicine Office
of Research and Graduate Studies House Officer Program, as well as the United States Department of Agriculture
(USDA) Agriculture Research Service (ARS) fund #58-0200-0-002
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31 - Optimizing Salmonella Dublin detection in clinically ill dairy calves
M.J. Craig?*, K.J. Cummings?, L.B. Goodman?, E. Frye?, J.D. Siler, R.J. Franklin-Guild®

!Department of Public and Ecosystem Health, Cornell University, 2Department of Population Medicine and Diagnostic
Sciences, Cornell University, 3Department of Population Medicine and Diagnostic Sciences, Animal Health
Diagnostic Center. mjc437@cornell.edu

Session: Diagnostic testing - Cattle, 2025-01-19, 9:30 - 9:45

Objective: Enhancing Salmonella Dublin detection in clinically ill cattle is critical for treatment purposes and
mitigating the risk of spreading disease. Salmonella Dublin causes signs of pneumonia in calves, suggesting that the
organism harbors in the respiratory tract and thus presenting an opportunity to refine diagnostic protocols. The
objective of this study was to investigate the use of readily accessible clinical samples for optimizing Salmonella
Dublin detection in clinically ill dairy calves.

Methods: Herds with endemic Salmonella Dublin infection were recruited for sampling. Upon the onset of clinical
disease, participating veterinarians were asked to collect nasal swab, saliva, and fecal samples on the first three days
following disease onset, as well as blood culture samples on the first two days. Clinical disease was defined as signs
of pneumonia and fever of >104°F or a fever of >104°F in combination with depression with or without respiratory
signs. Calves under 4 months of age with clinical signs were sampled, and all samples were sent to the Cornell
University Animal Health Diagnostic Center for Salmonella PCR, with subsequent culturing and serogrouping for
PCR-positive samples. A mixed-effects logistic regression model was used to evaluate associations between PCR
results, day of sampling, and sample type for calves with confirmed Salmonella Dublin infection.

Results: A total of 407 samples were collected from 43 calves representing 17 dairy herds in the northeastern United
States. Twenty-six of 43 calves (60%) were identified as blood culture-positive for Salmonella Dublin. Salmonella
Dublin was isolated from blood, feces, and nasal swab samples on days 1-3 following disease onset. Nasal swab (OR
=0.14, p = 0.02) and saliva samples (OR = 0.14, p = 0.02) were associated with a decreased odds of Salmonella PCR
positivity in comparison to fecal samples. However, nasal samples collected on day 3 (OR = 2.33, p = 0.42) of disease
onset were associated with an increased odds of PCR positivity in comparison to fecal samples collected on day 1 of
disease onset.

Conclusions: Salmonella Dublin can be isolated from blood, nasal swab, and fecal samples from clinically ill calves.
However, PCR detection of Salmonella is most likely to occur using blood or fecal samples collected on the first day
of disease onset or nasal samples on day 3 of disease onset. The described diagnostic criteria can be used to identify
suspect calves that may require sampling for Salmonella Dublin diagnosis. This project is ongoing.

Financial Support: This project is funded by a USDA NIFA AFRI grant titled “Novel diagnostic approaches to
comprehensively define Salmonella Dublin transmission dynamics and improve disease control in dairy cattle”
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32 - Evaluating the accuracy of brix and serum total protein as proxies for 1gG in assessing the transfer of
passive immunity in calves

Christian Bernal-Cérdoba?, Jéssica Pereiral, Fernanda Ferreria®, Noelia Silva-del-Rio*

tUniversity of Califonia, Davis. crbernalcordoba@ucdavis.edu

Session: Diagnostic testing - Cattle, 2025-01-19, 9:45 - 10:00

Obijective: This study aimed to evaluate the accuracy of Brix refractometry (Brix) and serum total protein (STP) in
assessing the transfer of passive immunity (TPI) in calves, using serum IgG concentration (radial immunodiffusion)
as a reference on days 2 and 7 of age.

Methods: A total of 198 newborn dairy-beef crossbred calves were enrolled upon arrival at a calf-raising facility in
California. Blood samples were collected to measure IgG, STP, and Brix on days 2 and 7. TPl was categorized as
follows: IgG (g/L): Excellent > 25, Good 18-24.9, Fair 10-17.9, Poor < 10; STP (g/dL): Excellent > 6.2, Good 5.8-
6.1, Fair 5.1-5.7, Poor < 5.1; Brix (%): Excellent > 9.4, Good 8.9-9.3, Fair 8.1-8.8, Poor < 8.1. Statistics included
Cohen’s Kappa to assess the agreement between TPI categories, Bowker’s Test to evaluate changes in TPI
classifications over time, Spearman’s rank correlation to examine associations between variables, and linear regression
models to assess the effectiveness of STP and Brix as 1gG proxies.

Results: Median (IQR) values on day 2: STP = 5.4 g/dL (4.7-6.0), Brix = 8.4% (7.7-9.2), 1gG = 20.1 g/L (11.2-26.7).
Onday 7: STP=5.2g/dL (4.7-5.5), Brix =8.2% (7.7-8.7), 1IgG = 15.7 g/L (8.1-22.3). The distribution of TPI categories
varied across variables. On day 2, STP: 40.4% poor, 30.3% fair, 13.6% good, and 15.7% excellent; Brix: 39.4% poor,
27.8% fair, 16.7% good, and 16.2% excellent; IgG: 23.7% poor, 17.7% fair, 28.3% good, and 30.3% excellent. A
similar pattern was observed on day 7. The distribution of TPI categories within the same variable (STP, Brix, and
IgG) changed between day 2 and day 7. Cohen’s Kappa indicated moderate agreement on day 2 between STP and IgG
(k= 0.496) and Brix and IgG (x = 0.508), with fair agreement on day 7 between STP and IgG (k = 0.376) and Brix
and IgG (x = 0.368). Agreement between STP and Brix was almost perfect on days 2 (k = 0.963) and 7 (k = 0.943).
Bowker’s Test showed significant changes in TPI classification from day 2 to day 7 for STP (y* = 28.55), Brix (3> =
30.23), and IgG (x> = 40.75; p < 0.001 for all). Strong correlations were observed between Brix and IgG on days 2 (p
= (.86) and 7 (p = 0.83), and between STP and IgG on days 2 (p = 0.86) and 7 (p = 0.83; p < 0.001 for all). STP
significantly predicted IgG on days 2 (Estimate = 11.22, R2 = 0.78) and 7 (Estimate = 12.59, Rz = 0.76), and Brix
significantly predicted 1gG on days 2 (Estimate = 9.50, Rz = 0.78) and 7 (Estimate = 10.65, R? = 0.76).

Conclusions: While STP and Brix were strongly correlated, their cut-off values led to different TPI classifications.
Significant changes in TPI classification occurred over time, which reduced the agreement between variables on day
7. Further studies are needed to explore alternative cut-off values for Brix and STP and to investigate other factors
that may influence the assessment of TPI in calves.

Notes:

2025 Conference of Research Workers in Animal Diseases Page 13


mailto:crbernalcordoba@ucdavis.edu

s,
CRWAD
WORKERS 1N ANIMAL DISEASES d

CRWAD 2025 O ABSTRACTS

33 - Infection and immunity — Clinical outcomes

D. Scott McVey!

tUniversity of Nebraska-Lincoln. dmcvey2@unl.edu
Session: ACVM - Featured Speakers, 2025-01-19, 10:30 - 11:15

The bovine respiratory disease complex continues to be problematic, and a significant amount of morbidity and
mortality continues in cattle. There are similar problems in the swine industry with continued persistence of respiratory
disease. The pathogens that cause these diseases are numerous and the mechanisms by which they initiate tissue injury
are numerous. Veterinary science has recognized that the host response to these pathogens is also partially responsible
for the degree of tissue damage and therefore, the associated costs. The infectious agents and the subsequent
inflammation mediate direct damage to the respiratory tissues. This is associated with high morbidity in many cases
and often high mortality. In addition, recovery is often incomplete. There are opportunities through continued research
to improve clinical recovery associated with these respiratory infections. It is recognized that the veterinary biologicals
industry has vastly improved the quality of products in the last few decades, and these continue to work reasonably
well in many cases. Also, the industry has continued to improve the efficacy testing approaches associated with
biological development. Many veterinarians have observed recovery processes in these animals for many years and
we have opportunities to define the mechanisms of resolution of infection and inflammation. Specific evaluation and
characterization of biological processes such as endothelial/epithelial regeneration, pro-inflammatory signaling and
receptors, myeloid derived suppressor cells, as well as other resolution factors may identify opportunities to prevent
interstitial damage and allow endothelial and epithelial recovery and repair. This discussion will include possible
approaches to evaluate these factors, especially as associated with clinical recovery. Possible outcomes of this research
would include enhanced assessment of vaccine efficacy, reductions in clinical cost of treatment along with reductions
in losses due to incomplete recovery and mortality.
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34 - Current status of swine viral infections in the US: emerging and re-emerging diseases
Kyoungjin Yoon?

! Dept. of Veterinary Diagnostic and Production Animal Medicine, lowa State University. kyoon@iastate.edu

Session: ACVM - Featured Speakers, 2025-01-19, 11:15 - 12:00

Viral infectious diseases are a significant challenge to pig health and swine production worldwide. Compared to many
pig-producing countries, the US swine industry is fortunate to be free of several high-impact viral diseases, such as
African swine fever, classical swine fever, foot-and-mouth disease, and pseudorabies (Aujeszky’s disease), yet.
Nonetheless, US domestic swine populations have experienced the emergence of previously unrecognized
diseases/viruses (e.g., porcine reproductive and respiratory syndrome, porcine circovirus-associated diseases, swine
hepatitis E, atypical porcine pestivirus, influenza D virus, porcine parainfluenzavirus) or foreign animal diseases (e.g.,
porcine epidemic diarrhea, porcine deltacoronavirus) in last 30-40 years. It has also experienced the re-emergence of
‘old’ foes with high economic significance from time to time, such as porcine astrovirus, porcine enterovirus, porcine
rotavirus, Seneca Valley virus, influenza A virus, porcine sapovirus. In addition, there have been reports of newly
identified viruses in the literature, mostly due to advances in diagnostic technology. This talk will review emerging
and re-emerging swine viral infections in the US and abroad based on diagnostic data and literature, present the current
status of prevention and control measures (both success and failure), and discuss knowledge gaps and future research
needs.
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35 - Screening novel biocides for rapid killing of Salmonella isolates of concern

Maya P.N. Encinosal, Lucas Thompson?, William M. Hart-Cooper?, Bruno E. Quintanilla Florian?, Roberto D.J.
Avena-Bustillos?, Keith Meeks?, Torey Looft!, Shawn M.D. Bearson*

1USDA-ARS, National Animal Disease Center, 2USDA-ARS, Western Regional Research Center, %iPura, Global
Food Technologies. Maya.encinosa@usda.gov

Session: Diagnostic testing 1, 2025-01-19, 10:30- 10:45

Obijective: Salmonella is a human foodborne pathogen that frequently colonizes food animals sub-clinically, resulting
in unknowing contamination of food products such as chicken, eggs, turkey, pork and beef. The USDA Food Safety
and Inspection Service recently proposed Salmonella as an adulterant in specific poultry products and selected serovars
| 4,[5],12:i:-, Enteritidis, Typhimurium, Hadar, and Muenchen as key performance indicators (KPIs) to monitor
progress towards the reduction of Salmonella in food products. To decrease Salmonella contamination of processing
facilities and poultry products, disinfectants and sanitizers are employed such as Peroxyacetic acid (PAA), an organic
peroxide-based compound with a low pH and broad-spectrum bactericidal properties. PAA has a recommended use
of 50-2000 ppm depending on product application and has a risk of eye and respiratory irritation at concentrations as
low as 5 ppm. Other available disinfectants used in processing facilities include Wexcide, Virkon, and Virocid with
recommended dilutions of 1:128 (502 ppm), 1:100 (2291 ppm), and 1:170 (2093 ppm), respectively. With the goal of
identifying alternative sanitizers, this study screened and evaluated novel biocides for their ability to rapidly kill
Salmonella strains of concern.

Methods: Following an initial screening of 44 new biocide compounds, two biocides (A6 and A16) were selected for
further evaluation (along with PAA, Wexcide, Virkon, and Virocid) for their efficacy against five serovars of
Salmonella enterica representing serogroup B (Typhimurium and | 4,[5],12:i:-), serogroup C (Infantis and Hadar),
and serogroup D (Enteritidis). Overnight cultures of Salmonella were diluted to ~ 1 x 10° CFU/ml and added (equal
volumes) to serial two-fold dilutions of each biocide in tap water. After 30 seconds of exposure, reactions were serially
diluted (10-fold to 1 X 10-8), plated on LB (Lennox) agar, and grown overnight to determine CFUs present after
biocide exposure compared to water-only control samples. CFU counts of Salmonella from biocide treated wells were
compared to water control wells using an unpaired T-test to determine the significance of killing at each biocide
concentration (p < 0.05).

Results: A6 (=25 ppm), A16 (=25 ppm), PAA (=2 ppm), Wexcide (= 80 ppm), Virkon (> 286 ppm), and Virocid (>
111 ppm) significantly reduced CFU counts for all strains when compared to non-treated controls. At 50-100 ppm,
the 30 second exposure to A6 and Al6 resulted in 100% Kkilling of the five serovars (I 4,[5],12:i:-, Typhimurium,
Infantis, Hadar, Enteritidis). Complete killing of the five Salmonella serovars was observed at 2 ppm of PAA, 161-
322 ppm of Wexcide, 286-573 ppm of Virkon, and 111 ppm of Virocid.

Conclusions: The efficacy of novel biocides A6 and A16 at low ppm concentrations suggests promising alternative
compounds for disinfection of food products, sanitation of food processing surfaces, and potentially improved worker
safety.
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36 - Rapid serotype-independent differential detection of biofilm-positive and biofilm-negative Salmonella
using FTIR biotyping

Asmita Shrestha®, Smriti Shringi®, Devendra H Shah!

Texas Tech University School of Veterinary Medicine. asmshres@ttu.edu

Session: Diagnostic testing 1, 2025-01-19, 10:45- 11

Objective: Foodborne illnesses caused by Salmonella represent a significant public health threat globally, with
biofilm-forming strains exhibiting enhanced food safety risks due to their ability to persist due to resistance to
antimicrobial agents, disinfectants, and environmental stresses. While conventional Salmonella detection methods are
effective for identification and source tracing, they often overlook the biofilm-forming capacity of isolates, limiting
their predictive value for food safety risks. This study assessed Fourier Transform Infrared (FTIR) biotyping system,
for its ability to rapidly differentiate biofilm-positive (BFP) from biofilm-negative (BFN) Salmonella strains,
independent of serotype.

Methods: A total of 270 Salmonella strains were classified using three conventional biofilm assays (CRCBB agar,
calcofluor test, and tube test) into true BFP (n=80), true BFN (n=64), and uncertain (n=59) biofilm producers. Biofilm
production for each group was confirmed with a microtiter plate assay. FTIR biotyping was then applied to a subset
of 115 strains (61 BFP, 54 BFN) representing 12 common serotypes. Using spectral windows of 1180-1050 cm™ and
1400-1200 cm™!, FTIR biotyping accurately differentiated BFP from BFN strains. Additionally, validation was
performed using six sets each of 9-10 different challenge strains and 30 training strains (same 15 BFN and 15 BFP),
and six dendrograms were created. All the dendrograms were developed using correlation and the unweighted pair
group method with arithmetic mean.

Results: Hierarchical clustering for the differential distinction of 115 BFP and BFN, achieved 93.4 % (57/61)
sensitivity, 83.3 % (45/54) specificity, and 88.7 % (102/115) overall accuracy. Furthermore, FTIR biotyping
differentiated 59 strains with uncertain biofilm status into BFN (n=45) and BFP (n=14) with a likelihood of 0.92
(57/62) for RDAR (Red, Dry and Rough) strains to be clustered as BFP, and 0.81(47/58) for SAW (Smooth and White)
strains to be clustered as BFN strains.

Conclusions: FTIR biotyping provides a rapid, objective, and cost-effective method for distinguishing biofilm-
forming Salmonella strains, addressing a critical gap in current surveillance methods. Its application could enhance
food safety risk assessments and improve outbreak prevention by incorporating testing of biofilm production into
pathogen detection.

Financial Support: This study was funded by the Texas Tech University School of Veterinary Medicine.
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37 - Comparative analysis of PRRSV RT-gPCR Ct value distributions across various sample types
Rabsa Naseer!, Michael A. Zeller?, Phillip C. Gauger?, Giovani Trevisan*

1Department of Veterinary Diagnostic & Production Animal Medicine, lowa State University, 2Veterinary Diagnostic
Laboratory, lowa State University. rnaseer@iastate.edu

Session: Diagnostic testing 1, 2025-01-19, 11:00 - 11:15

Objective: Accurate and timely diagnosis of PRRSV is crucial for effective management and control of the disease.
One of the key diagnostic tools used for detection is reverse transcription quantitative polymerase chain reaction (RT-
gPCR), which measures the cycle threshold (Ct) value, and is a standard benchmark for determining positive detection
of the virus. This study aims to analyze the distribution of Ct values across different sample types, PRRSV ORF5
lineages, and year, providing insights into their diagnostic utility in detection.

Methods: Data was sourced from the lowa State University Veterinary Diagnostic Laboratory (ISU VDL),
encompassing years of PRRSV testing records. This repository offers access to historical and current PRRSV
diagnostic results, including specimen type, RT-gPCR Ct value, collection date, ORF5 sequence lineage, and
associated metadata. Analyses focused on available cases with both positive Ct values, defined by a cutoff of < 38,
and ORF5 sequences. The dataset includes over 31,000 sequences received from 2018 to 2023. The data was divided
by sample type, with an emphasis on lung, serum, oral fluid, and processing fluid. Analyses were completed in R to
compare Ct value distributions and their correlation regarding specimen type, year, and/or lineage.

Results: Lung samples consistently exhibited lower Ct values compared to other specimen types. Lung samples had
a median Ct value of 18.7, whereas serum, processing fluids, and oral fluids had median values of 24.9, 27.5, and
29.3, respectively. Comparatively, median Ct values remained relatively stable over the years for most lineages and
specimen types. However, Lineage 1C Ct values showed some variability, with median Ct values ranging from 16.7
and 19.6 for lung samples over time. Looking at the Lineage 1C.2 and Lineage 1C.3 variants, we see variability in the
lung samples as well, with median Ct values ranging from 16.7 to 21.4 and 16.5 to 19.5, respectively.

Conclusions: This analysis of Ct value distributions based on sample type reveals key trends in viral detection and
load, contingent on the underlying diagnostic objectives. The findings emphasize the significance of specimen type
and viral lineage in the observed Ct values, offering insights into how sampling strategies may affect testing rationale,
the need for additional diagnostics, and further molecular characterization. These insights contribute to optimizing
sampling strategies for downstream testing and developing effective biosecurity measures. While preliminary, the
study provides valuable guidance for improving diagnostic protocols and ensuring accurate, timely PRRSV detection.

Financial Support: We would like to acknowledge the lowa State University Veterinary Diagnostic Laboratory for
the funding of this research.
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38 - Evaluation of aggregate oral fluids for African swine fever real-time PCR diagnostics using samples
collected on Romanian farms with an active outbreak

Chungwon Chung!, Marta Remmenga?, Sarah Mielke!, Matthew Branan!, Andrei Mihalca?, Oana-Maria Balmos?,
David Oglan®, Alexandru Supeanu*, Attila Farkas®

1USDA, 2University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Romania, “National Sanitary
Veterinary and Food Safety Authority, Romania, Carthage Veterinary Service. chungwon.chung@usda.gov

Session: Diagnostic testing 1, 2025-01-19, 11:15 - 11:30

Objective: African swine fever (ASF), caused by African swine fever virus (ASFVv), is a highly contagious disease of
domestic and wild pigs with a mortality rate that can reach 100%. Continuous spread of the virus into ASF-free
regions, including the Caribbean Island of Hispaniola in 2021, is causing socio-economic burdens and presents a threat
to food security. Pork producing countries, including the United States and Canada, are urgently looking for efficient
tools for early detection to reduce spread of the virus in the event of an outbreak. In this study, real-time PCR with
porcine oral fluids was further evaluated to better understand diagnostic performance using samples from three
Romanian farms with an ongoing ASF outbreak.

Methods: Three farms reported with ASF clinical signs were used for sample collection and clinical observation. The
collection of individual blood from live animals and lymphoid tissues from dead animals was performed. Aggregate
oral fluid (OF) samples were collected using cotton ropes (TEGO® Swine Oral Fluid kit, ITL Biomedical, Reston,
USA\) in each pen of the three farms. Individual blood and OF samples were collected from a subset of pens on each
of the three farms. Individual blood samples were collected in serum collection tubes (BD Vacutainer SST Tubes,
8.5mL) and stored at -80 T until used for viral DNA extraction. Clinical observation of all animals in each pen was
carried out by veterinarians and recorded as the number of healthy, sick, and dead pigs in each pen.Using a Bayesian
latent class model, statistical difference in diagnostic sensitivity was compared between the real-time PCR using
aggregate oral fluids and the process of determining pen disease status by testing individual blood samples collected
from a subset of pigs from the same pen.

Results: In this limited dataset, no statistical difference in diagnostic sensitivity was found between the real-time PCR
using aggregate oral fluids and the process of determining pen disease status by testing individual blood samples
collected from a subset of pigs from the same pen when analyzed using a Bayesian latent class model. Known negative
aggregate oral fluid samples from pigs in the United States had no occurrences of false positives, suggesting reliable
diagnostic specificity of the sample matrix used for this study. Until results are produced from further studies with
sufficient sample size, aggregate oral fluid testing using real-time PCR could cautiously be used as a supplementary
sample type for ASF diagnosis alongside currently approved sample types, including blood and lymphoid tissues.

Conclusions: The analyses of data from three different farms showed no significant difference between the diagnostic
sensitivities for real-time PCR using aggregate OF and pen-level determination using real-time PCR of individual
blood samples when pens were sampled at varying levels. Although only a subset of pigs per pen were blood tested
with varying subsets, the estimated within-pen prevalence values varied, and pen sizes were small, this study presents
the first field evaluation on aggregate OF samples for ASFv real-time PCR diagnosis using farms with a current,
naturally occurring ASF outbreak.

Financial Support: The study conducted at the Romania farms was supported in part by the National Pork Board
NPB #20-177. The studies conducted at the PIADC were supported by the intramural funds from the United States
Department of Agriculture.

USDA
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39 - Automated 384-well RT-qPCR assay advances high-volume testing for Porcine Reproductive and
Respiratory Syndrome Virus

B. Reddi’, A. Saxenal, LG. Giménez-Lirolal, PC. Gauger?, RG. Main?, J. Zhang?, RK. Nellit

YVeterinary Diagnostic and Production Animal Medicine, lowa State University. mounika9@iastate.edu

Session: Diagnostic testing 1, 2025-01-19, 11:30 - 11:45

Objective: Porcine reproductive and respiratory syndrome virus (PRRSV) remains a major threat to the swine
industry, leading to a substantial estimated economic loss of $1.2 billion annually. Early detection of PRRSV is crucial
for implementing biosecurity measures that can limit the spread of the disease. Quantitative Reverse Transcription
Polymerase Chain Reaction (RT-qPCR) is the widely utilized diagnostic tool for PRRSV detection. In 2023, the lowa
State University Veterinary Diagnostic Laboratory (ISU-VDL) tested nearly 400,000 samples for PRRSV,
underscoring the need for high-throughput testing platforms to efficiently handle large volumes. This study aims to
evaluate the performance of an automated 384-well RT-gPCR assay using the QuantStudio 7 Pro (QS7Pro;
ThermoFisher) compared to the conventional 96-well format on the ABI Fast 7500 (ABI; ThermoFisher).

Methods: Viral RNA was extracted from two PRRSV isolates (MN184, V1 and 1-7-4 L1A, V2) using the MagMAX
Pathogen RNA/DNA kit on the KingFisher Apex system (ThermoFisher). RT-gPCR assays were conducted with
VetMAX™ PRRSV 3.0 reagents (PRRSV 3.0; Thermo Fisher) with a total reaction volume of 20 pL for 96-well
assays (12 pL reaction mix + 8 pL sample) and 10pL for 384-well assays (6 L reaction mix + 4 pL sample) following
the recommended thermal cycling conditions. The Automated Liquid Handler Instrument (ALHI; Bravo, Agilent
Technologies) was used to dispense reaction mixtures and samples onto 384-well plates. The plates were heat-sealed,
centrifuged, and transferred to a 4°C incubator (Cytomat-2-C-LiN; iCL; ThermoFisher). The 384-well plates were
sequentially transferred from the incubator to the QS7pro by Orbitor-RS2 microplate mover (ORM; ThermoFisher)
using plate scheduling Momentum software (ThermoFisher). After the RT-gPCR run, the ORM unloads the 384-well
plates onto the reserve stacking nests, loads the next plate in the queue, and repeats until all RT-gPCR plates are run
iniCL.

Results: The PRRSV 3.0 assay demonstrated comparable performance on both the 96-well ABI and 384-well QS7Pro
platforms, with a consistent Cq cutoff of 37. Intra- and inter-assay variability on the 384-well platform were minimal,
with coefficients of variation (CV) of 1.4% and 0.4%, respectively. The variability between the 96-well and 384-well
assays ranged from 2.2% to 2.6% across multiple runs. Positive controls on the 384-well plates consistently showed
Cq values of 28.5 £ 0.5 across eight plates in three separate high-throughput runs. All plates stacked in the iCL were
reliably loaded onto the QS7Pro by the ORM without lag or delay during the time periods tested.

Conclusions: The automated 384-well RT-gPCR workflow using the QS7Pro platform offers comparable analytical
sensitivity to the conventional 96-well ABI platform, with the potential to process ~4000 RT-gPCR assays overnight.
Future studies will expand testing to include a broader range of PRRSV strains, both vaccine and wild-type, to evaluate
assay repeatability across various sample matrices. A cost-benefit analysis will also be conducted to evaluate the
feasibility of routine PRRSV surveillance using this high-throughput system.

Notes:
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40 - Leveraging automation and 384-well RT-qPCR assays for rapid detection of SARS-CoV-2 in animal species
A Saxenal, B Reddi?, L.G. Giménez-Lirola?, P.C. Gauger!, R.G. Main?, P.G. Halbur!, R.K. Nelli

!Department of Veterinary Diagnostic and Production Animal Medicine, lowa State University. asaxena@iastate.edu

Session: Diagnostic testing 1, 2025-01-19, 11:45 - 12:00

Objective: The COVID-19 pandemic highlighted the importance of early detection and rapid response to the
outbreaks. SARS-CoV-2 has been identified in ~50 animal species, with predictions suggesting potential infections in
~500 species. Although the severity of the disease in animals is comparatively less than in humans, these species could
act as reservoirs for viral mutations and transmission. A lack of cost-effective surveillance tools for rapidly detecting
the SARS-CoV-2 virus was one of the several contributors to the pandemic. This study uses laboratory automation to
establish a high-throughput (HT) 384-well RT-qPCR assay in various animal sample types to enhance workflow
efficiency while maintaining PCR accuracy.

Methods: For the initial evaluation, viral RNA was extracted using the MagMAX Viral/Pathogen Nucleic Acid
Isolation Kit with the automated magnetic bead-based nucleic acid extraction system (KingFisher Apex). A total of
552 serum samples from white-tailed deer, collected between October 2021 and April 2023 and submitted to the lowa
State University Veterinary Diagnostic Laboratory (ISU-VDL) were tested. Singleplex RT-qPCR assays from CDC
targeting nucleocapsid regions specific SARS-CoV-2 (N1, N2 genes) and subgenus Sarbecovirus (N3) were included
in a 10 pL reactions (6 pL assay mix + 4 pL sample) format on a 384-well plate, and compared against a standard 20
ML reactions on a 96-well plate. Reactions included an internal positive control (IPC). An automated Liquid Handler
(ALHI) dispensed the reaction mix and samples into the plates, which were then heat-sealed, centrifuged, and placed
in the automated Cytomat-2-C-LiN (iCL) incubator at 4°C. The plates were subsequently transferred sequentially
from the iCL to the QS7pro thermocycler using the Orbitor-RS2 microplate mover (ORM) and Momentum scheduling
software. After each RT-gPCR run, the ORM unloads the 384-well plates onto the reserve stacking nests, loads the
next plate in the queue, and repeats this process until all RT-qPCR plates in the iCL are run.

Results: The optimized HT workflow effectively facilitated overnight runs, with six plates transferred from the iCL
to the QS7Pro and subsequently to stacking nests. The Cq values of the positive amplification control (PAC)
demonstrated consistency, with averages of 28.4 + 0.1 (N1), 28.7 + 0.03 (N2), and 28.8 + 0.1 (N3) across six plates
in a single high-volume automation run, yielding a coefficient of variation (%CV) < 0.5. The Cq values for the IPC
across the six 384-well plates also remained stable, averaging 29.5+0.4. A 10-fold serial dilution series of known
positive samples showed comparable PCR efficiencies between the 96-well and 384-well formats. None of the tested
deer serum samples were positive for SARS-CoV-2 or the Sarbecovirus subgenus. Future studies will expand the
investigation to different sample types including spiked deer serum samples, as well as samples from various animal
species such as bison, bats, foxes, and rabbits.

Conclusions: The established HT workflow facilitates the testing of 3,800 RT-gqPCR reactions overnight, i.e.,
7,600/20 hours, paving the way for innovative veterinary molecular diagnostics. This method may also be adapted for
detecting other emergent pathogens, such as Highly Pathogenic Avian Influenza (HPAI) H5N1.

Notes:
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41 - A survey to assess risk factors associated with tick and mosquito exposure in lIllinois
Holly E. Black?, Sulagna Chakraborty?, Rebecca L. Smith!

!Department of Pathobiology, University of Illinois, 2Department of Veterinary Clinical Medicine, University of
Illinois. hollyb2@illinois.edu

Session: Tick-borne diseases, 2025-01-19, 10:30 - 10:45

Objective: Tick and mosquito borne illnesses continue to threaten the health of people and their pets in Illinois. The
purpose of this study is to determine risk factors associated with exposure to ticks, mosquitoes, and vector-borne
disease in adults, with a focus on dog owners. We hypothesize that there is a relationship between human exposure to
ticks and dog ownership, and a relationship between dog exposure to ticks and time spent outdoors, activity level, and
home environment type.

Methods: We created an online survey to collect information about tick and mosquito exposure, time spent outside,
dog ownership, and vector-borne disease prevention use. Survey participants were recruited from online social media
posts, emails, and in-person outreach events. Outreach events included festivals, markets, and educational events at
nature centers throughout different regions of Illinois. Data analysis and visualization was conducted in R to identify
risk factors associated with exposure to ticks or mosquitoes.

Results: Survey recruitment and analysis are ongoing, but 487 surveys have been completed, representing 69 counties
in Hlinois. Preliminary results show that 57% of survey participants have observed ticks and 93% have observed
mosquito bites on themselves or a family member in the past year. 62% of participants report owning a dog and 46%
report observing ticks on their dog in the last year. Risk factors related to dog ownership, tick prevention use, home
environment type, time spent outdoors, outdoor activities with and without a dog present, and tick encounter frequency
are undergoing analysis.

Conclusions: The incidence of vector-borne diseases has been increasing rapidly in Illinois, and we believe that this
study will help to provide a systematic and scientifically sound assessment of the risks and potentially effective
prevention and communication methods, benefiting both the health of people and their pets.

Financial Support: Research support from Cooperative Agreement Number U01CK000651 from the Centers for
Disease Control and Prevention. Student support from the Midwest Center of Excellence for Vector-Borne Disease
and Office of the Director, NIH, T35 OD011145.
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42 - Invasive plant species as risk factors for tickborne disease in humans and livestock

YJ Johnson-Walker?, TL Steckler?, CM Stone®, HC Tuten®, CW Evans?, MS Myint!, Erica Jackson®

tUniversity of Illinois Center for One Health, 2University of Illinois Cooperative Extension Service, 3lllinois Natural
History Survey. yjjohn38@illinois.edu

Session: Tick-borne diseases, 2025-01-19, 10:45 - 11:00

Objective: The objective of this research is to investigate the relationships between infestations of different species
of invasive plants with tick abundance and pathogen carriage in southern Illinois.

Methods: Ten research plots were selected at Dixon Springs Agricultural Center (University of 1llinois). Three plots
each were classified as invaded by Lonicera maackii (Amur honeysuckle), Microstegium vimineum (Japanese
stiltgrass), and uninvaded. One plot was classified as invaded by Alliaria petiolata (garlic mustard). Standard tick
dragging methodology was conducted from April - December in 2021 and 2022 at three-week intervals. Temperature
and humidity data was recorded at each plot. Ticks were transferred to Illinois Natural History Survey Medical
Entomology Laboratory for identification and PCR analysis for pathogens. Kruskal-Wallis ANOVA was used to
compare tick abundance by season and plant species. T-tests were used to compare tick abundance by collection year
and life-stage. Multivariable linear regression models were used to assess the relationship between tick abundance and
plant species while controlling for potential confounders.

Results: A total of 751 (year 1 N=511, year 2 N=240) adult and nymph ticks were collected. The most prevalent tick
species was Amblyomma americanum (Lone Star tick) (621 total, year 1 N = 436, year 2 N = 185). Dermacenter
variabili (American dog tick) was the second most common species (117 total, year 1 N= 73, year 2 N = 44). There
were 11 Ixodes scapularis (Black legged ticks) (year 1 N= 1, year 2 N=10) and 2 Amblyomma maculatum (Gulf Coast
ticks) collected during the study period (1 each year 1 and 2). The greatest mean number of ticks per plot (mean =
103) was in the A. petiolata plots. L. maackii plots had a mean of 83.3 ticks per plot. M. vimineum plots had a mean
of 69.3 ticks per plot. Uninvaded plots had the fewest ticks (mean = 63.3 ticks per plot).There was a statistically
significant difference in the median number of A. americanum nymphs by plant species (p=0.0014). The final reduced
linear regression model (F = 22.32, p = 0.0000) of the relationship between plant species and Lone Star tick nymph
abundance indicated that when controlled for season, plots invaded by A. petiolata garlic (p=0.011) and L. maackii
(p=0.0097) were associated with increased A. americanum nymph abundance compared to uninvaded plots.
Approximately 1.3% (N= 8 positive; N= 621 total) of the A. americanum ticks collected, tested positive for Ehrlichia
spp. (E. ewingii (N=3) and E. chaffeensis N=5). Of the eight pathogen positive ticks, seven were collected from plots
with invasive plants.

Conclusions: The Lone Star Tick is abundant in the study region and 1.3% harbor Ehrlichia spp. Bites from the Lone
Star Tick can also result in the development of Alpha-gal syndrome -- a potentially life-threatening allergic condition.
These findings are consistent with studies in other regions and tick species. Amur honeysuckle and garlic mustard are
invasive plant species associated with increased Lone Star tick nymph abundance. Understanding the interaction
between micro-climate, plants, animals, and arthropods may lead to sustainable interventions to prevent tickborne
disease.

Financial Support: University of Illinois College of Agricultural, Consumer and Environmental Sciences Dudley
Smith Initiative DSynergy Grants Program
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43 - Identification of tick antigens after vaccination with tick extracellular vesicles in white-tailed deer

Adela Oliva Chavez?, Julia Gonzalez?, Cristina Harvey?, Carita de Souza Ribeiro-Silva*, Brenda Leal-Galvan®, Kelly
Persinger®, Tammi Johnson®

1Department of Entomology, University of Wisconsin, Madison, ?Veterinary Integrative Biosciences, Texas A&M
University, *Department of Entomology, Texas A&M University, “Departamento de Biociéncias e Tecnologia,
Instituto de Patologia Tropical e Satde Publica, Universidade Federal de Goias, Brazil, Texas A&M AgriLife
Research. olivachvez@wisc.edu

Session: Tick-borne diseases, 2025-01-19, 11:00 - 11:15

Objective: Current tick control measures are focused on the use of synthetic acaricides. Nevertheless, the emergence
of acaricide resistance and the wildlife aided movement of ticks to new geographic regions has precluded the efficient
management of ticks. This project aims to evaluate extracellular vesicles (EVs) from Amblyomma americanum,
commonly known as the Lone star tick, as vaccine candidates and identify antigenic proteins recognized by white-
tailed deer (Odocoileus virginianus; WTD) immune responses.

Methods: Female A. americanum were fed on 1-year-old WTD for 5 days during three different infestations. Salivary
glands (SG) and midguts (MG) from 5-day fed ticks were removed and cultured ex vivo in vesicle free-tick media and
EVs were isolated by ultracentrifugation. For vaccination, three 1.5-year-old female WTD were vaccinated with 200
ug MG and 200 ug SG EVs at day 0 and boosted at 28 and 49 days. Two control deer were injected with adjuvant and
PBS only. Serum samples were recovered pre-vaccination and then every seven days from day 7 after vaccination
until day 57. To assess serum reactivity after tick infestation and long-term memory, serum was also taken the final
day of tick drop-off (post-infestation) and one year (Y1) and 1-year and 1-month (Y1M1) since last-boosting. Serum
reactivity was evaluated by ELISA. At 58 days, WTD were infested with 100 A. americanum nymphs, 50 females,
and 50 males that were allowed to feed to repletion. On-host and off-host mortality, tick engorgement weight, nymph
molting, time to oviposition, and egg hatchability were evaluated. Parameters were compared for statistical
significance.

Results: Transmission Electron Microscopy (TEM) and Nanoparticle tracking analysis (NTA) of EVs recovered after
ex vivo culture showed a mixture of exosome and microvesicles. Vaccination resulted in seroconversion and
significant increases in IgG levels starting at day 7 for anti-MG EV 1gG levels and at day 35 for anti-SG EV 1gG
levels. ELISAs at Y1 and Y1M1 showed significantly higher levels of 1gG when compared to pre-vaccination levels
and controls. No negative effects were observed in nymphs, but on-host mortality of female A. americanum was
significantly higher in vaccinated animals than control. No effects were observed on reproductive parameters.
Proteomic analysis of immunoprecipitated proteins identified 7 antigenic proteins in SG EVs and one in MG EVs that
were statistically significant and unique to vaccinated serum/animals. Additionally, 2 antigenic proteins in MG EVs
and 24 SG EV proteins show antigenic potential.

Conclusions: These results indicate that proteins within female tick vesicles are not good candidates for vaccine
design against nymphs; however, the on-host adult mortality suggests that tick EVs harbor protective antigens against
female A. americanum tick infestation. Further, these results show that EVs from tick salivary and midgut ex vivo
cultures harbor antigenic proteins that confer long lasting antibodies levels, which could be exploited in the design of
anti-tick vaccines. Antigenic proteins identifying during proteomic analysis can be used to design nanovaccines
against ticks.

Financial Support: This project was funded by the USDA NIFA award #2022-67015-42166 and start-up funds to
AOC; an ORISE fellowship from the USDA and Knippling-Bushland-Swahrf fellowship to BLG; and a CAPES
fellowship to CSR.
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44 - Monitoring of various tick-borne viruses in ticks living in the Republic of Korea in 2024
Junho Yoon?, Minjoo Yeom?, Jong-Woo Lim?!, Daesub Song*

!Department of Virology, Seoul National University. mathlover92@snu.ac.kr

Session: Tick-borne diseases, 2025-01-19, 11:15 - 11:30

Objective: Ticks act as carriers to spread various pathogens to humans and animals. In particular, it is important to
monitor tick-borne infectious diseases as they can transmit dangerous viruses such as Severe fever with
thrombocytopenia syndrome virus (SFTSV) and tick-borne encephalitis virus to humans. Currently, various tick-borne
infectious diseases are monitored in the Republic of Korea, but they are concentrated on SFTS viruses. The objective
of this study is to identify neglected viral infections among ticks residing in the Republic of Korea.

Methods: From April to October 2024, ticks were collected from the vegetation in the Republic of Korea by using
the flag. Tick species were classified morphologically using electron microscopy. Depending on the species, sex, stage
of development and collection site 1 adult, 1-6 nymphs and 1-30 larvae were pooled into collection tubes. The nucleic
acids were extracted from ticks using RNA extraction kit. One-Step Reverse transcription PCR assays with target
gene-specific primers were used to detect viral families (Phenuiviridae and Flaviviridae) in ticks. The target band
identified in gel electrophoresis was analyzed through sanger sequencing.

Results: In this study, 530 ticks were collected, of which 398 ticks were Haemaphysalis longicornis (362 nymphs and
36 adults), 14 ticks were Haemaphysalis flava (12 nymphs and two adults), four ticks were Ixodes nipponensis (one
nymph, three adults) and 114 ticks were larvae of Haemaphysalis spp. Phenuiviridae virus was detected at a minimum
infection rate of 2.83% (15 positive pools/530 ticks). The 15 nucleotide sequences of the each fragments (509bp)
exhibited identity with Uukuvirus dabieshanense. Meanwhile, there were no positive samples for Flaviviridae virus
in this study.

Conclusions: Molecular diagnostic methods using viral family specific universal primers can be used to detect
unknown tick-borne viruses. Considering that ticks might be infected with the other viruses than SFTS virus in the
Republic of Korea, extensive surveillance of tick viruses will be necessary to prevent tick-borne diseases.

Financial Support: This work was supported by Korea Institute of Planning and Evaluation for Technology in Food,
Agriculture and Forestry through High-Risk Animal infectious Disease Control Technology Development Program,
funded by Ministry of Agriculture, Food and Rural Affairs(No. RS-2024-00399940)
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45 - Identification of A. marginale surface-protein binding receptors on Dermacentor andersoni tick cells.

Sammuel Shahzad?, Susan Noh?

LUSDA-ARS. sammuel.shahzad@wsu.edu

Session: Tick-borne diseases, 2025-01-19, 11:30 - 11:45

Objective: Anaplasma marginale is a tick-borne, obligate, intracellular rickettsial pathogen that causes bovine
anaplasmosis, characterized by acute anemia, and production losses in cattle worldwide. Entry and replication in the
tick midgut and salivary gland cells are essential for transmission. Thus, the goal of this work is to identify the tick
proteins that are used by A. marginale for entry as these proteins may serve as vaccine targets for blocking tick
transmission.

Methods: Major surface protein 1b (Msplb) is one of several A. marginale proteins that mediate binding to tick cells.
To identify the Mspl1b binding partner on tick cells, GST- tagged or His-tagged Msplb was immobilized on magnetic
beads to pulldown interacting proteins from lysates of cultured Dermacentor andersoni (DAE100) cells or midguts
from adult male D. andersoni ticks. The empty vector which includes thioredoxin and GST-tag or 6x-His tag was used
as the negative control. Following pulldown, tick proteins eluted from the recombinant Msplb, and control proteins
were subjected to analysis by label-free bottom-up liquid chromatography-mass spectrometry in three independent
replicates. Proteome Discoverer v. 2.2 (Thermo), software was used to calculate the abundance ratios and p- values.
The GST or His-tagged Msplb pull-down were statistically compared to the respective tag-only assays by using
ANOVA followed by the Benjamini-Hochberg procedure. To identify D. andersoni proteins that may play a role in
cell surface adhesion and binding to Mspl1b, human orthologs for D. andersoni proteins significantly (p<0.05) more
abundant in the Msp1b pulldown assays as compared to the tag-only assays were used in GO enrichment analysis for
cellular components. The proteins in the relevant enriched pathways were then mapped back to D. andersoni.

Results: There were 93 and 59 proteins more abundant in the elutions from Msplb as compared to the control in GST
and His-tag pulldowns, respectively. Additionally, using tick midguts, mass-spectrometry identified 97 proteins more
abundant in elutions from Msplb as compared to the GST-only control. GO enrichment analysis identified focal
adhesion proteins in all samples. Next, adhesin proteins common to all samples will be identified. Additionally,
enriched proteins with conserved domains that could play a role in pathogen binding to host cells or predicted to be
surface exposed were considered as candidates, including tenascin, erlin, laminin, and papilin-like protein.

Conclusions: Using a combination of approaches and D. andersoni cultured cells and midguts, we have identified
several surface proteins that may interact with A. marginale Msplb, and thus play a role in pathogen entry. Next,
functional assays will be done to confirm the molecular interactions of these candidates and Msplb. Ultimately, we
will identify the binding partners for the other A. marginale adhesins and determine if antibody against these D.
andersoni surface proteins will prevent A. marginale tick transmission.

Financial Support: U.S. Department of Agriculture
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46 - Inactivated whole cell antigen vaccine confers protection against heterologous Rickettsia rickettsii strains
in the canine host.

Perle Latré de Laté', lan Stoll*, Jonathan Ferm?, Francy Liliana Crosby?, Jodi McGill?, Kim D. Yong®, Dominica
Ferm?!, Deepika Chauhan?, Debika Choudhury?, Huitao Liu?, Suhasini Ganta®, Roman R. Ganta®

!Department of Veterinary Pathobiology, University of Missouri, 2Department of Veterinary Microbiology and
Preventive Medicine, lowa State University, *Department of Veterinary Pathology, Missouri Veterinary Diagnostic
Laboratory. plh4n@missouri.edu

Session: Tick-borne diseases, 2025-01-19, 11:45 - 12:00

Objective: Rocky mountain spotted fever (RMSF) is a deadly tick-borne infectious disease in dogs and people caused
by Rickettsia rickettsii, an obligate, intracellular bacterial pathogen. If untreated, the disease can quickly progress to
life-threatening illness. Doxycycline is the most recommended treatment against RMSF. In recent years, the severe
form of the disease is frequently reported in parts of the USA and Mexico. Currently, there is no vaccine to prevent
RMSF in either dogs or people. We previously demonstrated that the whole cell inactivated antigen vaccine (WCAV)
offers complete protection against virulent R. rickettsii infection in dogs when tested with homologous virulent strain
(i.e. the same strain used for the preparation of the vaccine). The objective of the current study is to determine if the
WCAV protects against heterologous strain infection (i.e. against different strains of Rickettsia rickettsii).

Method: Five groups of dogs were vaccinated with three different WCAYV prepared from two different virulent strains
(Sheila Smith and Morgan) and an avirulent strain (lowa strain). Adjuvant only preparations were administered to all
non-vaccinated and infection control group animals. Dogs received primary and booster vaccination and then
challenged with the two virulent R. rickettsii strain infections by 1.V. Infection progression was monitored for 30 days
to assess differences in clinical illness as well as to measure changes in the hematology, the presence or absence of
immunological response and bacterial presence in blood and tissues.

Results: All dogs vaccinated with WCA did not develop the clinical RMSF, whereas nonvaccinated R. rickettsii-
infected dogs developed the disease. Independent of the WCA vaccine used, all vaccinated dogs, including the vaccine
prepared with the avirulent strain, were protected from the disease and systemic and tissue bacterial infection. All
control animals receiving avirulent strain infection developed very mild or no clinical disease with no detectible
bacteremia. Only non-vaccinated virulent strain infected dogs tested positive for the culture recovery. All vaccinated
dogs also remained healthy and developed vaccine-specific 1gG responses following the primary vaccination, which
was enhanced following the booster vaccination. Although the IgG response varied among different vaccinated
groups, it did not impact the vaccine protection. Predominantly, only vaccinated dogs had a detectable cellular immune
response.

Conclusions: This study provides the first evidence of the protective ability of WCAV against RMSF in dogs resulting
from different virulent strains, including with the vaccine prepared using an avirulent pathogen strain.

Financial Support: This work is supporting by the grant # RO1AI152417 from the National Institute of Allergy and
Infectious Diseases, National Institutes of Health, USA.
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47 - Associations between estimated greenhouse gas emissions in feedlot cattle cohorts and their health and
performance

Taylor B. McAtee!, David G. Renter?, Nick B. Betts?, Natalia Cernicchiaro!

ICenter for Outcomes Research and Epidemiology, Kansas State University, 2Elanco Animal Health.
taylormcatee@vet.k-state.edu

Session: Epidemiology 2, 2025-01-19, 10:30 - 10:45

Objective: With a growing emphasis on sustainability, beef producers are increasingly considering environmental
impacts of production practices. However, gaps remain in clearly defining how cattle health and performance metrics
align with both sustainability goals and the need to meet global protein demands. Our objective was to quantify
associations between cattle health and performance metrics in cohorts (lots) of beef-breed feedlot steer and heifers
with cohort-level estimates of greenhouse gas (GHG) emissions per unit of production.

Methods: We used retrospective data from 9,436 cattle cohorts in nine U.S. commercial feedlots (2017-2021) and
fitted mixed effects multivariable models to assess associations between cohort-level characteristics and estimated
emissions. Four separate models, each based on a priori causal diagrams and directed acyclic graphs, focused on the
primary explanatory factors of interest: average daily body weight gain (ADG), feed efficiency as a ratio of body
weight gain to weight of feed (G:F), total medicine costs per initial cohort size (n) as a proxy for disease burden, and
cumulative all-cause mortality. Sex, season, days on feed, and arrival weight category were considered as potential
confounders. The primary outcome was estimated carbon dioxide equivalent (CO-e) emissions per kg of final body
weight (FBW), derived from a proprietary life cycle assessment system, Uplook 1.0 (Elanco Animal Health).

Results: We identified significant associations between key cattle health and performance indicators and estimated
lifetime emissions (kg CO.e/kg FBW) across four separate models focused on different explanatory factors. In the
ADG and G:F models, increased ADG and G:F were associated with lower emissions per kg of FBW. Conversely,
higher cumulative mortality and disease burden (based on medicine costs) were associated with increased emissions.
However, there were significant interaction terms in all models. The ADG and G:F effects were modified by sex and
season, with significant interactions observed between ADG and sex (P < 0.01), ADG and season (P < 0.01), G:F and
sex (P < 0.01), and G:F and season (P < 0.01). Improved ADG and G:F were consistently associated with lower
emissions, but the magnitude of these associations differed between steers and heifers, and varied among seasons. The
disease burden and cumulative mortality models showed that these effects varied by both season and arrival body
weight, with significant three-way interactions (P values < 0.01) in both models. Poorer health was consistently
associated with higher emissions in feedlot cohorts per unit of FBW, but the magnitude of these negative associations
was more pronounced in cohorts with lighter weight categories in certain seasons.

Conclusions: Our findings provide insight into the crucial role of health in sustainability, demonstrating that cohorts
of healthier animals with better performance had reduced GHG emissions per unit of production. While macro-level
environmental concerns often focus on total emissions produced during beef production, this study highlights that
improving health, G:F, and ADG can significantly reduce GHG emissions per unit of beef produced. Rather than
considering total emissions without regard for protein production, focusing on specific health and performance
indicators offers beef producers clear information on opportunities for reducing emissions while maintaining
production efficiency.

Financial Support: This study was funded by the College of Veterinary Medicine’s Center for Outcomes Research
and Epidemiology, and the Global Food Systems program, Kansas State University.
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48 - Cross-sectional study estimating seroprevalence of Anaplasma marginale in Mississippi beef cow-calf herds
W. Isaac Jumper?, Brandi Karisch?, Carla L. Huston?, David R. Smith*

IMississippi State University College of Veterinary Medicine, 2Mississippi State University Department of Animal
and Dairy Sciences. isaac.jumper@msstate.edu

Session: Epidemiology 2, 2025-01-19, 10:45 - 11:00

Objective: The objective of this study was to estimate the within and between herd seroprevalence of Anaplasma
marginale in Mississippi cow-calf herds, as well as determine factors related to herd seroprevalence and animal
infection status.

Methods: Serum was collected from all females > 2 years of age (n=2,126) in 40 herds across 23 counties in
Mississippi. Serum was tested via competitive enzyme-linked immunosorbent assay (CELISA) to detect A. marginale
antibodies. Herd demographic information, biosecurity procedures, parasite control measures, and other herd health
practices were collected from participating herds. Logistic regression mixed models were used to test individual
animal factors for association with A. marginale infection status, and herd-level factors for association with herd
seroprevalence. Herd was considered a random variable in all models, and statistical significance was defined a priori
at alpha=0.05.

Results: The average size of participating herds was 54 cows > 2 years of age. Overall, 512 of 2,126 (24%) serum
samples tested positive for A. marginale. Thirty-six of 40 (90%) herds had at least one animal seropositive for A.
marginale. Of those infected herds, the average proportion of the herd infected was 31.7%. Increasing herd
seroprevalence of A. marginale was associated with feeding chlortetracycline-medicated mineral (OR=5.3,
95%C.1.=1.7,17.0). Individual animal infection with A. marginale was associated with bovine leukemia virus infection
(OR=1.6, 95%C.1.=1.2-2.2).

Conclusions: Within-herd seroprevalence of A. marginale differed greatly among participant herds, and naive herds
exist. Feeding chlortetracycline-medicated mineral and comorbidities such as BLV infection may influence herd
seroprevalence and individual animal infection status, respectively.

Financial Support: Supported by funds from the Mississippi State University College of Veterinary Medicine Office
of Research and Graduate Studies Internal Grant Program, as well as the United States Department of Agriculture
(USDA) Agriculture Research Service (ARS) fund #58-0200-0-002.

USDA

Notes:

2025 Conference of Research Workers in Animal Diseases Page 29


mailto:isaac.jumper@msstate.edu

s,
CRWAD
WORKERS 1N ANIMAL DISEASES d

CRWAD 2025 O ABSTRACTS

49 - Cross-sectional study to determine factors related to gastrointestinal parasite prevalence in Mississippi
beef cow-calf herds

Caroline L. Howell*, David R. Smith?, W. Isaac Jumper*

IMississippi State University College of Veterinary Medicine. clh1045@msstate.edu

Session: Epidemiology 2, 2025-01-19, 11:00 - 11:15

Objective: The objective of this study was to test individual and herd-level factors for association with prevalence
and concentration of gastrointestinal (GI) parasites in Mississippi cow-calf herds.

Methods: Fecal samples were collected from 1,666 beef cows across 33 herds in 18 Mississippi counties. Participant
surveys were used to collect individual and herd-level risk factor data. The modified McMaster’s technique was used
to estimate strongyle-type fecal eggs per gram (FEPG). Linear regression mixed models were employed to test the
effect of age on FEPG. A logistic regression generalized linear mixed model was used to test herd-level factors for
association with Gl parasite prevalence. Herd was considered a random variable in all models. Multivariable models
were assembled by manual forward variable selection.

Results: No eggs were detected in 74% of samples. Age was related to individual animal FEPG (<3yrs: -1.96, 95%
C.1.=-255, 21.6; 4-5yr: -6.63, 95% C.1.= -29.2, 15.9; 6-8yr: -24.4, 95% C.l.= -44.9, -3.84; compared to >9yr). Factors
associated with proportion of cows infected with Gl parasites include oral dewormer use (OR= 0.6, 95% C.l.= 0.5-
0.9), summer calving (OR= 0.4, 95% C.l.= 0.3-0.6), observing lethargy/weakness (OR= 2.4, 95% C.l.= 1.7-3.6),
season of sample collection (Spring: OR= 0.5, 95% C.I.= 0.3-0.8; Summer: OR= 0.4, 95% C.I.= 0.2-0.7; Fall: OR=
0.6, 95% C.l.= 0.4-0.9; compared to Winter), purchased herd bull (OR= 0.5, 95% C.l.= 0.4-0.8), and injectable
dewormer use (OR= 0.5, 95% C.1.= 0.3-0.8).

Conclusions: Gastrointestinal parasite infections were rare in this study and their presence was associated with
deworming practices, season, husbandry practices, and age.

Financial Support: Research Grant: United States Department of Agriculture- Agriculture Research Service NACA
Sponsor Number 58-0200-0-002 and Mississippi State University College of Veterinary Medicine Office of Research
and Graduate Studies Internal Grant Program. Student Support: National Institutes of Health (NIH)
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50 - Evaluating beef cattle producers’ disease prevention knowledge, attitude, and practices in Illinois, USA

Csaba Varga®

tUniversity of lllinois. cvarga@illinois.edu

Session: Epidemiology 2, 2025-01-19, 11:15 - 11:30

Objective: Assessing the biosecurity knowledge and practices of beef cattle farms is crucial to understanding their
level of disease prevention preparedness. ldentifying their biosecurity knowledge and practices will benefit producers
by increasing their involvement in implementing effective biosecurity programs on their farms. The main objective of
this study was to identify differences among beef cattle production types (cow-calf, feedlot, backgrounder, and "whole
cycle™) regarding their biosecurity practices. Also, we aimed to assess farmers' attitudes and perceptions of disease
prevention.

Methods: A stratified random survey of beef cattle producers in Illinois was conducted between June and August
2022. A mail survey was sent out to 3000 producers. Nonresponders were contacted, and if they agreed, the survey
was administered via phone. A multinomial logistic regression model assessed the associations between the outcome
variable representing the four production types (cow-calf, feedlot, backgrounder, and "whole cycle") and the predictor
variables representing various on-farm biosecurity practices. Ordinal logistic regression models evaluated associations
between beef cattle farmers' disease risk perception (5-scale outcome) and having a biosecurity evaluation on a beef
cattle farm (predictor).

Results: A total of 537 (18% ) producers (505 via mail and 32 via phone) responded to the survey (18% ). Compared
to the cow-calf operations (base category) the probability of providing boot wash for visitors was higher in feedlots
(RRR= 2.28; p=0.04). The odds of having a designated parking for visitors was higher in backgrounder operations
(RRR=1.93; p= 0.06) and “whole-cycle" beef production systems (RRR= 1.92; p=0.02) compared to cow-calf
operations. Having a biosecurity evaluation on beef cattle farms positively impacted beef farmers’ perceptions of the
importance of disease prevention measures to limit the introduction of pathogens onto farms (OR=1.83; p=0.001), the
importance of a biosecurity plan to be used during a foreign animal disease outbreak (OR= 2.86; p<0.001), and the
importance of education materials on foreign animal diseases (OR= 1.94; p<0.001).

Conclusions: Differences in biosecurity practices between different beef production types were detected. Beef
producers had a positive attitude towards disease prevention and control practices. The study results can aid animal
health authorities, beef cattle farmers, and other stakeholders in developing effective disease prevention programs.

Financial Support: This research was funded by Farm Bill funding through the USDA Animal and Plant Health
Inspection Service (APHIS) Veterinary Services (VS)’ National Animal Disease Preparedness and Response Program
(NADPRP) 2020 (Award number: AP21VSSP0000C037).
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51 - Prevalence of bovine coronavirus in nasal samples collected from beef calves during a controlled
commingling event

Joanna Urbaniec!, Peers Davies?, John Ellis?, Federico Hoffmann®, Florencia Meyer®, Paul S. Morley*, Matt Scott*,
Amelia Woolums?, Noelle Noyes®, Joseph Neary!

tUniversity of Liverpool, 2University of Saskatchewan, 3Mississippi State University, “Texas A&M University,
SUniversity of Minnesota. nnoyes@umn.edu

Session: Epidemiology 2, 2025-01-19, 11:30 - 11:45

Objective: The overall objective of this multi-year, multi-country study is to model bovine coronavirus (BCV)
transmission dynamics during commingling events, accounting for differences in individual immune and microbiome
responses. An initial study was completed, with the objective of describing the prevalence of BCV in nasal samples
collected from calves during a controlled commingling event.

Methods: Forty Angus x Holstein calves (19 heifers and 21 bulls) born within a 2-week period across 5 dairy farms
in March 2024 were enrolled. Calves were weaned by 8-10 weeks old, sampled, and transported to a small-pen
research facility. Calves were quarantined according to source farm for 12-14 days and then randomized, within the
strata of Farm and Sex, into one of four commingling pens (Day 0): no commingling (single-source pen), low-level
commingling (pen with 2 calves from one source farm and 8 calves from a second source farm), moderate
commingling (pen with 5 calves from one source farm and 5 calves from a second source farm), and intensive
commingling (pen with 2 calves from each of the 5 source farms). There were 10 calves per pen (5 x 3 m with solid
walls) and at least 3 m air-gap between groups. Individual nasal swabs from all calves were collected on source farms
at collection, then on Day 0 (day of commingling), 3, 7, and 21 post-commingling. Nasal swabs were subjected to
quantitative PCR for BCV, targeting the conserved region of the membrane (M) protein. Furthermore, serum samples
were collected on source farms at collection, and then day of commingling and D21 post-commingling and those were
tested for the presence of anti-BCV IgG antibodies.

Results: All calves were seropositive for BCV antibodies at collection, and their antibody levels remained high
throughout the study period. Crude prevalence of BCV prior to and on the day of commingling was 10% and 5%,
respectively. After commingling, BCV prevalence remained relatively low and steady until Day 21, when 53% of
samples were positive. Highest prevalence (100% on D21 post-commingling) was observed in the pen with animals
from a single source farm (no-commingling), with prevalence decreasing with commingling intensity: 12.5% in low
and moderate commingling pens and 7.5% in the intensive-commingling pen. Additionally on Day 21, environmental
samples collected near the pens were positive for BCV. BCV shedding from positive animals was relatively low until
D21 (average 104, 105, 104, 105, and 107 viral copy number/uL for each consecutive sampling point).

Conclusions: Prevalence of BCV in nasal samples increased after commingling across all pens, showing a large
increase in Day 21 samples. It is unknown whether this widespread increase was due to cross-pen airborne
transmission, or concomitant increases in within-pen shedding. Additional analysis of BCV variant(s) within each pen
is ongoing, and a second trial with new calves is currently being conducted, with additional environmental sampling
for BCV. Results from these analyses should help disentangle the source of increased BCV on Day 21 post-
commingling.

Financial Support: Funding was provided by the joint NIFA-NSF-NIH Ecology and Evolution of Infectious Disease
award 2023-67015-40862 and Biotechnology and Biological Sciences Research Council (BBSRC) and Medical
Research Council (MRC) award BB/Y006887/1.
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52 - Exploring subpopulation dynamics of Salmonella enterica in harvest-ready beef cattle and feedlot
environment

Yesica Botero® 2, Kasi Schneid?, Kendall L. Samuelson®, John T. Richeson®, Ty E. Lawrence®, Gizem Levent® 2

1Department of Veterinary Integrative Biosciences, Texas A&M University, 2Texas Tech University School of
Veterinary Medicine, 3Department of Agricultural Sciences, West Texas A&M University. ybotero@tamu.edu

Session: Epidemiology 2, 2025-01-19, 11:45 - 12:00

Objective: Salmonella enterica, a foodborne pathogen found in cattle and contaminated beef products, poses a
significant public health risk due to its potential to cause outbreaks. Multidrug-resistant Salmonella are considered a
serious threat, yet the drivers of cattle-origin antibiotic-resistant Salmonella remain unclear. While the emergence of
AMR Salmonella in food-producing animals is often linked to specific serotypes or clonal lineages and can be driven
by antibiotic use in cattle, the presence of the resistant population in the background microbiota is crucial for such
selection. Our study that initially aimed to investigate the long-term effects of dietary and management changes (high-
starch vs. low-starch diet and regular vs. erratic feeding) on Salmonella populations in cattle gave us a unique
opportunity to explore potential drivers of Salmonella subpopulation and AMR relationship in cattle and their
environment without antibiotic selection pressure.

Methods: A total of 720 cattle were randomized into treatment pens (n=48), and each pen received either a high- or
low-starch diet combined with regular or erratic feeding schedule over approximately 168 days. Fecal and composite
pen samples were collected on days 56 and at slaughter (day 168-200). In addition, hide swabs and subiliac lymph
nodes were only collected at slaughter. We performed whole-genome sequencing (WGS) on selected isolates using
Illumina reagents and the NextSeq1000 platform. In-silico analyses were used to identify serotype, 7-gene multi-locus
sequence type, and antibiotic resistance genes. In addition, subspecies-level core genome comparisons were performed
using SNP-based maximum-likelihood phylogeny, and the tree was inferred on 1Q-TREE using the best model
determined by Model-test NG. The resulting tree file was visualized and annotated with iTOL.

Results: Among 527 Salmonella isolates sequenced, the most commonly identified serotypes were Anatum ST64
(36.8%), Montevideo ST138 (30.7%), Kentucky ST198 and ST314 (15.9%), and Lubbock ST138 and ST413 (14.2%).
Among soil isolates, one Montevideo isolate carried resistance genes aac(6')-1aa, floR, tet(A), aph(6)-Id, aph(3")-1b,
sul2, whereas an Anatum isolate harbored these genes and blaTEM-1A. Nearly all isolates (99.6%) carried a cryptic
aminoglycoside resistance gene (aac(6’)-laa). Maximume-likelihood phylogeny revealed three distinct clades, with
close clustering of serotypes Montevideo, Lubbock, and Kentucky within treatment pen and sample collection day at
slaughter age. Two isolates Lubbock were closely clustered in the same clade as serotype Montevideo from different
sample types.

Conclusions: Collection day and pen were the most predictive factors for clustering within the Salmonella
subpopulation; no clear treatment-related patterns emerged. The resistant Montevideo isolate was closely linked to
non-resistant Montevideo strains, suggesting that AMR may not be tied to serotype or clonal lineage without antibiotic
pressure. Our analysis also showed that the resistant Anatum isolate was more closely related to a reference Anatum
strain, previously reported as pan-susceptible, than to other Anatum isolates in this study. Interestingly, two Lubbock
isolates showed clonal association with Montevideo isolates rather than Lubbock isolates found in this study. To
improve genomic resolution, we plan further phylogenetic analysis within each serotype, hierarchical clustering using
core-genome multi-locus sequence typing (cgMLST), and comparison with other publicly available Salmonella WGS
data.

Financial Support: Texas Tech University and Texas A&M University Start-up funds
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53 - Testing the pathogenesis of the Louse-borne Relapsing Fever pathogen in the immunocompetent mouse
model

A. M. Gaber® 2, J. C. Blazier?, C. Lui%, D. J. Wiener*, A. S. Rogovsky*

1Department of Pathobiology and Diagnostic Investigation, Michigan State University, 2Department of Veterinary
Pathobiology, Texas A&M University, STexas A&M Institute for Genomics Sciences and Society, Texas A&M
University, “Department of Veterinary Pathobiology, Texas A&M University. alhussiengaber@tamu.edu

Session: Disease pathogenesis 1, 2025-01-19, 10:30 - 10:45

Objective: Louse-borne relapsing fever (LBRF) is a vector-borne disease of public health significance in some
African countries, and an emerging disease in Europe. LBRF is caused by the louse-transmitted spirochetal bacterium,
Borrelia recurrentis, which affects only humans and has no known animal reservoir. The clinical signs of LBRF
include fever relapses, which reflect the periodic antibody-driven re-emergence of spirochetes in the blood. Until
recently, research on LBRF had been restricted by the lack of suitable animal model. Our lab was the first to develop
an immunocompetent mouse model using the Collaborative Cross resource and B. recurrentis strain A17. This strain
developed initial spirochetemia in mice over the first 3 days post infection but no culture-detectable relapses. The
antigenic variation system (AVS), the hallmark of relapsing fever spirochetes, was shown to be crucial for Tick-borne
Relapsing Fever spirochetes to evade anti-borrelial antibodies. In Borrelia hermsii, the AVS system was well
characterized and is composed of two surface membrane lipoproteins of different sizes, Vsp and VIp. The antigenic
makeup of these proteins constantly changes through recombination events between the vsp/vlp gene and highly
homologous silent cassettes. Previous study that sequenced genomes of several B. recurrentis strains via the lllumina
MiSeq technology, suggested that the repertoire of vsp/vip cassettes could vary greatly between the strains. We
hypothesized that B. recurrentis strains that possessed a higher number of vsp/vlp cassettes would develop more
relapses than the strains with a limited repertoire of these cassettes.

Methods: In the present study, by using our novel mouse model, we investigated the pathogenesis of five B.
recurrentis strains, Al, All, PAbJ, PBeK, and PAbN over a 20-day-long period. Twenty mice were used to test each
strain. To detect spirochetemia in blood samples collected daily, we utilized dark-field microscopy (DFM) and culture
methods. Using the PacBio sequencing technology, we also defined the exact numbers and locations of vsp/vip
cassettes in the genomes of the above strains as well as our previously characterized B. recurrentis A17. Two-way
ANOVA was applied to compare levels of spirochetemia between strains for different time points.

Results: Overall, the data demonstrated that one strain was non-infectious, two strains had DFM and culture-
detectable spirochetemia at day 1 and 2 post inoculation and no relapses, and the other two strains developed multiple
DFM-detectable relapses. To our surprise, the sequencing data revealed comparable numbers of vsp/vlp cassettes in
the six strains (n=49 (Al), n=54 (Al7, PBeK, or PAbN), n=57 (PAbJ), n=58 (Al1l)) with 49 pseudogenes being
conserved, which led us to reject the hypothesis.

Conclusions: The data demonstrated that the AVS was only functional in the two B. recurrentis strains that had
developed multiple relapses. Further studies are warranted to explain the impairment of the AVS in the B. recurrentis
strains that were infectious but produced no relapses.

Financial Support: The research was supported by NIH NIAID awards, R03AI163601, R21Al182876,
T320D011083, and a start-up provided to A.S.R. by Department of Pathobiology and Diagnostic Investigation,
College of Veterinary Medicine, Michigan State University.
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54 - Inflammatory pathways in Clostridioides difficile infection: A murine spatial transcriptomics study
N Ghahari', D Pillai* 2, S Narayanan®, A Abdelkhalek!

1Department of Comparative Pathobiology, Purdue University, 2Animal Disease Diagnostic Laboratory, Purdue
University. nghahari@purdue.edu

Session: Disease pathogenesis 1, 2025-01-19, 10:45 - 11:00

Objective: To investigate the differential gene expression in the cecum and colon of symptomatic and asymptomatic
mice infected with Clostridioides difficile using spatial transcriptomics analysis.

Methods: An antibiotic-primed mouse model of Clostridioides difficile infection (CDI) was utilized. Six-week-old
C57BL/6 mice (n = 6, Jackson Laboratory, Bar Harbor, ME, USA) were acclimatized for one week before receiving
an oral antibiotic cocktail consisting of kanamycin (0.4 mg/mL), gentamicin (0.035 mg/mL), vancomycin (0.045
mg/mL), metronidazole (0.215 mg/mL), and colistin (850 U/mL) for three days. This antibiotic treatment depletes the
normal gut microbiota, creating susceptibility to CDI. After a two-day washout period, the mice were injected
intraperitoneally with clindamycin (10 mg/kg) to further enhance CDI susceptibility. One day later, the mice were
orally infected with 5 x 105 CFU/mL C. difficile ATCC 43255 spores prepared in phosphate-buffered saline (PBS).
Mice were monitored for clinical signs of CDI, including diarrhea, scuffed coat, hunching, lethargy, and
unresponsiveness. Symptomatic mice were euthanized immediately upon showing severe symptoms, while
asymptomatic mice were euthanized at the end of the experiment, one week after infection, using CO2 asphyxiation.
Tissue samples were collected from the cecum and colon, processed into formalin-fixed paraffin-embedded (FFPE)
sections, and analyzed using NanoString™ GeoMx Digital Spatial Profiler.Differential gene expression was analyzed
using the GeoMx Digital Analysis Suite (DAS). Genes with a Log2 fold change (LFC) of >1 were considered
significantly upregulated, while genes with an LFC < -1 were considered significantly downregulated. Statistical
significance for differential expression was determined using a p-value < 0.05.Pathway analysis was performed using
the Reactome (https://reactome.org/) and KEGG (https://www.genome.jp/kegg/pathway.html) databases. Pathways
were prioritized based on coverage, normalized enrichment score (NES), and adjusted p-value (< 0.05). NES was
considered significant if the adjusted p-value was less than 0.05, accounting for gene set size and variation in
enrichment scores across gene sets.

Results: The IL-17 pathway, including Lcn2, Cxcl2, and S100a8 genes, was significantly upregulated in symptomatic
mice. Activation of the IL-17 signaling pathway triggered downstream signaling through NF-xkB and MAPK
pathways. Gene expression was markedly altered between the superficial and deep layers of the intestine, revealing
layer-specific differences in gene expression patterns between symptomatic and asymptomatic mice.

Conclusions: Spatial gene expression patterns in the enteric mucosa are strongly associated with clinical signs and
lesions observed in symptomatic CDI mice. These findings provide insight into the role of inflammatory pathways in
the pathology of CDI and highlight the significance of tissue layer-specific responses in the disease progression.

Financial Support: Internal funding from the Department of Comparative Pathobiology, Purdue University.
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55 - The effect of Clostridium perfringens intracellular bile acid levels and growth
Tahrir Alenezi?, Bilal Alrubaye!, Samar Algehani, Janashrit Shresthal, Rohana Liyanage Liyanage?, Xiaolun Sun!

tUniversity of Arkansas. xiaoluns@uark.edu

Session: Disease pathogenesis 1, 2025-01-19, 11:00 - 11:15

Objective: Necrotic enteritis (NE) caused by Clostridium perfringens is one of the reemerging prevalent enteritis in
the poultry industry. Dietary bile acid deoxycholic acid (DCA) reduced NE and improved chicken growth
performance. It remains largely unclear what is the molecular mechanism of bile acids influencing C. perfringens
infection. In this study, we hypothesized that intracellular bile acid levels impacted C. perfringens pathogenesis. We
aimed to investigate the relationship between growth and intracellular bile acids levels in C. perfringens.

Methods: C. perfringens chicken isolate CP1 was incubated with 0.1, 0.5, and 1 mM chenodeoxycholic acid (CDCA),
cholic acid (CA), DCA or lithocholic acid (LCA) in BHI. After 24 h, C. perfringens CP1 was enumerated by serial
dilution and plating on C. perfringens agar plates (Tryptic Soy Agar (TSA) with sodium thioglycolate, D-Cycloserine,
and sheep blood. To measure the intracellular bile acid levels, C. perfringens HN13 was cultured with 1 mM CDCA,
CA, DCA or LCA. After 24 h, C. perfringens was centrifuged, and the cell pellet was washed for five times. The bile
acid retained inside C. perfringens was extracted and quantified using HPLC/MS-MS. Differences between treatments
were analyzed using One-way ANOVA followed by Fisher’s LSD test using Prism 7.0 software. Differences were
statistically significant if p-values were < 0.05.

Results: C. perfringens growth in BHI (control) reached 7.4 log10 CFU/mlI after 24 h culture. Compared to the control,
the bacterium growth was at 7.0, 7.2 and 6.3 (p<0.05) log10 CFU/ml in 0.1, 0.5, and 1 mM CDCA, respectively and
7.3, 7.1, and 6.2 (p<0.05) logl0 CFU/ml in 1 mM CA, respectively. Notably, C. perfringens growth was all
significantly reduced to 5.1, 0, and 0 log10 CFU/ml in 0.1, 0.5, and 1 mM DCA, respectively, while C. perfringens
growth was all significantly reduced to 6.3, 6.1, and 6.1 CFU/ml in 0.1, 0.5, and 1 mM LCA, respectively. HPLC/MS-
MS assay showed that intracellular CDCA reached 295 ng/mg in C. perfringens cultured in 1 mM CDCA. C.
perfringens retained significantly lower at 91 ng/mg CA, compared to CDCA treatment, when the bacterium was
cultured in 1 mM CA. C. perfringens retained >500 (p<0.05, compared to CDCA treatment) and 178 ng/mg LCA and
CDCA when the bacterium was cultured in 1 mM LCA medium. Intracellular DCA was significantly higher at 366
ng/mg, compared to CDCA treatment, when C. perfringens was cultured in 1 mM DCA.

Conclusions: We found that C. perfringens was more susceptible to DCA and the intracellular bile acid levels were
different among CDCA, CA, DCA or LCA. It would be important to determine the specific intracellular bile acid
levels on C. perfringens pathogenesis and NE.

Financial Support: This research was supported by NIFA 1018699 , 2020-67016-31346 , and 2024-67015-42404,
Arkansas Biosciences Institute and AAES Research Incentive Grant to X.S. This research was also supported by the
Poultry Federation Scholarship to T.A.
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56 - Ergot alkaloid dynamics and physiological responses in steers rotating grazing toxic endophyte-infected
tall fescue

N. M. Filipov?, I. M. Llada?, J. M. Lourenco?, M. K. Ross?, G. Suen®, D. P. Jones*, M. M. Dycus?, N. S. Hill*

tUniversity of Georgia, 2Mississippi State University, University of Wisconsin-Madison, *Emory University.

filipov@uga.edu
Session: Disease pathogenesis 1, 2025-01-19, 11:15 - 11:30

Objective: Fescue toxicosis (FT) is an economically devastating pasture-related disease to the US beef herd. A
symbiotically residing endophyte (Epichloé coenophiala) produces ergot alkaloids, such as ergovaline (EV), which
are considered the causative agents of FT in steers grazing wild-type infected toxic (E+) fescue. The objective of the
current study was to investigate the relationship between ergot alkaloid levels and signs of FT under rotational grazing
conditions as rotational grazing practices, sometimes used to manage the negative impact of FT, have not been
investigated.

Methods: Eighteen steers were initially randomly placed on E+, nontoxic (NT), or endophyte-free (E-) fescue fall
pastures. After 14 days, there was a pasture switch of, respectively, E+ to E-or NT, E- or NT to E+. An additional
group of steers were switched E- to NT or NT to E-. Body weight (BW) was measured pre, 14, and 28 days after
pasture placement. Respiration rate, rectal temperature, urine, ruminal fluid, and plasma samples were collected before
and on days 2, 7, 14, 16, 21, and 28. Total ergot alkaloids in the urine were measured by ELISA, whereas plant, rumen
fluid, plasma, and urine EV and lysergic acid (LA) were determined by an optimized triple-quad mass spectrometry
using authentic standards. Data were analyzed with repeated measures ANOVAs, followed by an SNK post hoc.

Results: During the first 14 days, weight gain was unaffected, but steers that were placed on E+ pastures for the
second 14 days gained less than the rest. Rectal temperature and respiration rate were increased by E+ grazing
beginning a week post E+ placement; both parameters decreased when the E+ steers were placed on NT or E-
paddocks, while the reverse was true for the animals grazing E+ for the second half of the study. Both EV and LA
increased in the rumen of E+ steers 2 days post pasture placement and remained elevated while steers were on E+
pastures; rumen LA was markedly higher than EV. Total ergot alkaloids and LA in the urine followed similar dynamics
to that of rumen EV and LA; however, EV in the urine was not present. Plasma levels of LA and, especially, EV, were
low, but when detected followed similar pattern to their rumen and urine dynamics.

Conclusions: These data suggest that (i) upon placement on E+ pastures, the increase in rumen EV and LA precedes
changes in physiological signs of FT, (ii) high ruminal LA and low plasma EV levels suggest pre-systemic EV
metabolism and possible low absorption, (iii) at least some signs of FT are reversible by placing the animals on non-
toxic fescue pastures, (iv) significant portion of the total ergots excreted with the urine is in the form of LA. The
practical implications of these findings are that rotational grazing between toxic and non-toxic cultivars using a two-
week rotating duration might be a viable management option, but it would be desirable to monitor urinary ergot
alkaloids or LA specifically.

Financial Support: This research was funded by a grant from the USDA, National Institute of Food and Agriculture
(NIFA). Grant #67015-31301
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57 - Endotoxemia modulates endocannabinoid and ethanolamide profiles in dairy cows' plasma

Madison N. Myers?, Miguel Chirivit, Jair Parales Giron?, Jose dos Santos Neto?, Adam L. Lock?, G. Andres Contreras®

1Dept. of Large Animal Clinical Science, Michigan State University, 2Dept. of Animal Science, Michigan State
University. smit2477@msu.edu

Session: Disease pathogenesis 1, 2025-01-19, 11:30 - 11:45

Objective: In dairy cows, bacterial endotoxemia induces systemic inflammation and fatty acid (FA) mobilization from
adipose tissues. Endocannabinoids (eCBs) are potent, FA-derived bioactive molecules that modulate metabolic and
inflammatory processes. At present, the effects of endotoxemic events on eCB profiles in cattle remain to be
established. Therefore, the objective of our study was to determine how circulating eCB levels are mediated by single
and repeat exposures to endotoxin.

Methods: We assigned 32 multiparous, mid-lactation dairy cows to treatment groups (saline, SAL;
lipopolysaccharide, LPS) using a 2x2 Latin square design and serial administration (SAL-SAL, SAL-LPS, LPS-SAL,
LPS-LPS). The study began with a 7-d observation period in which cows received no treatments. From d 8-11, the
start of the first of two periods (P1, P2), feed was restricted. On d 10, treatments were infused into the jugular vein of
each cow. A 7-d washout period followed. Next, P1 events were repeated for P2. Using LC-MS/MS, we quantified
concentrations of six eCBs in plasma samples collected prior to feed restriction (BAS), immediately before infusion
1 (PRELY), 4 h post-infusion 1 (POST1), immediately before infusion 2 (PRE2), and 4 h after infusion 2 (POST2).

Results: Relative to PRE1, POST1 arachidonoylethanolamide (AEA) and oleoylethanolamide (OEA) concentrations
were elevated in LPS-treated cows (P<0.01) whereas linoleoylethanolamide (LEA) levels were greater in SAL
(P=0.01). LPS did not alter plasma palmitoylethanolamide (PEA), stearoylethanolamide (SEA), or 2-
arachidonoylglycerol (2-AG) in POST1. However, levels of 2-AG were lower in POST1 versus PRE1. Relative to
PRE2, levels of AEA, PEA, and 2-AG were reduced in POST2. The effect of P1 treatment on POSTP2 AEA, LEA,
SEA, and 2-AG concentrations was significant (P<0.05) while P2 treatment was significant to AEA and 2-AG
(P<0.05). The interaction between P1 and P2 treatments on POSTP2 AEA and LEA levels was also significant
(P<0.05). Animals challenged with single LPS exposures (SAL-LPS, LPS-SAL) exhibited lower levels of AEA and
LEA than those challenged with repeat exposures (LPS-LPS; P<0.05). Compared to SAL-SAL, 2-AG levels were
elevated in cows exposed to LPS at least once, with the greatest levels observed in SAL-LPS (P<0.05).

Conclusions: These results suggest that LPS exposure induces distinct changes in eCB levels, with repeat challenges
elevating AEA, LEA, and 2-AG levels. The findings point to a nuanced response where certain lipid mediators are
selectively elevated or suppressed depending on the timing and frequency of LPS exposure. This highlights the
potential for LPS to differentially modulate inflammatory and metabolic pathways through its impact on bioactive
lipid profiles, providing insights into how endotoxemia may drive adaptive or maladaptive physiological responses in
dairy cows.

Financial Support: Research presented in this abstract was funded by MAAA #AA-23-0014; US-Israel BARD #IS-
5167-19; USDA-NIFA #2024-67011-42947, #2021-67037-34657; NCRR NIH: SI0RR027926, S100D032292.
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58 - Cyclooxygenase activity determines TLR4-mediated lipolysis in bovine adipocytes during endotoxin
challenge

Miguel Chirivi®, G. Andres Contreras?

1Department of large Animal Clinical Sciences, Michigan State University. chirivim@msu.edu

Session: Disease pathogenesis 1, 2025-01-19, 11:45 - 12:00

Objective: Bovine periparturient diseases are often accompanied by endotoxemia. Endotoxin (LPS) triggers lipolysis
and reduces insulin sensitivity in adipose tissue (AT). These effects evidence a link between metabolic and infectious
diseases. However, the mechanisms by which LPS activates adipocyte lipolysis are poorly understood. The goal of
this study was to determine the role of cyclooxygenase (COX) metabolites on bovine adipocyte lipolysis triggered by
TLR4-activation.

Methods: Adipocyte progenitors (AP) were obtained from subcutaneous AT from 6 non-lactating non-gestating
multiparous Holstein dairy cows by non-enzymatic isolation. AP were expanded and induced to differentiate into
adipocytes using pro-adipogenic media for 7 d. Next, lipolysis was stimulated with the B-adrenergic agonist
isoproterenol (ISO=1 uM, Basal=0 uM) or Lipopolysaccharide (LPS; O55:B5; 1 ug/mL) for 7h. To quantify TLR4
contribution to LPS-induced lipolysis, cells were transfected with siRNA targeting TLR4 (siTLR4) or a non-coding
(ncRNA) control. To quantify the effect of COX activity on lipolysis, adipocytes were pre-incubated with COX
inhibitor, flunixin meglumine (FM). Lipolysis was determined by quantification of glycerol release and results are
presented as units relative to Basal (SEM). Arachidonic acid (ArA) derived oxylipids were quantified by (LC/MS).
Statistical analyses used a linear mixed model in JMP.

Results: Compared to Basal, ISO and LPS increased glycerol release by 86.91+16% and 72.66+16%, respectively
(P<0.01). siTLR4 reduced LPS -induced lipolysis by 39.16+4.5% compared to ncRNA (P<0.05). siTLR4 reduced the
transcription of COX-2 gene (PTGS2) by 83.89% compared to ncRNA. Incubation with FM inhibited LPS-induced
lipolysis by 73.63%, reduced PTGS2 by 52.45% and reduced the amount of LPS-induced ArA in the culture media
by 63.51%. Adipocytes treated with FM showed lower concentrations of ArA-derived oxylipids during LPS
incubation, including PGE2, PGD2, 6-Keto PGF1a, and 5-HETE.

Conclusions: These data highlight the important link between TLR4 and COX activity in bovine adipose tissue during
lipolysis. The inhibition of COX activity may represent a new approach to reduce inflammation-induced lipolysis in
dairy cows. Future studies will evaluate the role of prostaglandins in adipose tissue function.

Financial Support: This research was supported by U.S. Department of Agriculture’s National Institute of Food and
Agriculture (Washington, DC) competitive grants 2021-67015-34563, Agriculture and Food Research Initiative
Competitive Grants

USDA
—

Notes:

2025 Conference of Research Workers in Animal Diseases Page 39


mailto:chirivim@msu.edu

s,
CRWAD
WORKERS 1N ANIMAL DISEASES d

CRWAD 2025 O ABSTRACTS

59 - Testing alternate biosecurity policy mechanisms to overcome moral hazard problem in indemnifying cattle
producers

Asim Zia', Richmond Baye?, Scott Merrill?, Eric Clark?, Jackson Dean®, Samuel Rosenblatt®, Nick Cheney?®, Laurent
Hebert-Dufresne?, Julie Smith*

!Department of Community Development & Applied Economics, University of Vermont, 2Department of Plant & Soil
Science, University of Vermont, *Department of Computer Science, University of Vermont, “Department of Animal
& Veterinary Sciences, University of Vermont. asim.zia@uvm.edu

Session: Biosecurity and infection control, 2025-01-19, 10:30 - 10:45

Objective: Research on human decision-making has showed that policy makers can nudge behaviors for individual
and collective social wellbeing. Alternate indemnity policies basically change the underlying incentive structures,
which in turn serve as policy signals that nudge biosecurity adoption behaviors. However, the challenges induced by
moral hazard and collective action dilemmas limit the ability of inducements and nudges. Well-known moral hazards
in livestock industry include reporting suspicions of a Foreign Animal Disease (FAD), compliance with holding
movement orders if a FAD is detected, and free riding on other producers to adopt biosecurity. This study harnesses
serious gaming approach to compare baseline (current USDA) policy of unconditional indemnity with conditional
indemnity as alternate policy mechanisms for cost effective minimization of FAD risk. We hypothesize that an
unconditional indemnity policy reduces the adoption of biosecurity practices, while conditional indemnity policy, in
which provision of indemnity is conditional upon adoption of biosecurity, increases the adoption of biosecurity
practices.

Methods: We developed a serious gaming experiment, in which subjects received payments for their performance.
The game is mounted online and more than 500 Amazon Turks are invited to play the game containing one control
and 18 treatment rounds of play with each round spanning a maximum of 22 weeks of decision making horizon,
leading to a maximum of 500x19x22 = 209,000 revealed choices. Compared with the control group of 75%
unconditional indemnity, treatments test 30%, 75% and 90% conditional indemnity scenarios, each with three
thresholds of biosecurity adoption scale (3, 5 and 7 on a scale from 1 to 10); and low and high network centrality
structures of cattle production supply chains. The gaming data are analyzed with Latent Class Analysis.

Results: We discover three types of latent classes among the players, distributed 9.93%, 80.02% and 10% in the
sample. Latent class 1 (9.93%) players adopt the least amount of biosecurity and strongly prefer unconditional
indemnity policy. Latent class 2 (80.02%) players adopt significantly higher biosecurity compared with class 1 and
prefer unconditional indemnity at 90% with biosecurity adoption threshold of 5. Latent class 3 (10%) players adopt
the highest amount of biosecurity and prefer unconditional indemnity at 30% with biosecurity adoption threshold of
7.

Conclusions: Using a serious gaming experiment, we demonstrate that the current unconditional indemnity policy for
cattle producers poses a moral hazard problem, leading to overall lower adoption of biosecurity to proactively mitigate
FAD incursion risk. We discover that switching the current USDA policy from 75% unconditional to 90% conditional
indemnity will very likely increase biosecurity adoption. In this game setting, we find that 10% of the players (class
1) will prefer to “free ride” on government absorbing the risk from FADs, and another 10% (class 3) are altruistic and
will adopt biosecurity even with minimal incentives. Most importantly, we find that majority of the players (80% in
class 2) will respond to “nudging” induced through switching policy from unconditional to conditional indemnity,
adopt higher levels of biosecurity and reduce moral hazard problem embedded in the current USDA policy.

Financial Support: This work was funded by USDA-NIFA AFRI grant # 2021-67015-35236&nbsp; as part of the
joint USDA-NSF-NIH-UKRI-BSF-NSFC Ecology and Evolution of Infectious Diseases program.
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60 - Enhanced biosecurity planning resources for foot-and-mouth disease preparedness for cattle veterinarians
Julia A. Herman?

INational Cattlemen's Beef Association. jherman@beef.org

Session: Biosecurity and infection control, 2025-01-19, 10:45 - 11:00

Objective: Enhanced biosecurity planning for foreign animal diseases like foot-and-mouth disease can be challenging
for veterinarians and cattle producers. Producer education has potential to improve types of educational resources
through different types of media. New resources will be developed for the Secure Beef Supply plan for business
continuity to improve uptake by cattle producers, industry stakeholders, and veterinarians.

Methods: The National Cattlemen's Beef Association received USDA National Animal Disease Preparedness grant
to improve educational resources for the Secure Beef Supply (SBS) plan. An advisory group of cattle producers and
influencers from all cattle sectors were invited to conduct a gap analysis of the current SBS resources and guide
resource creation. Trade and agricultural media and professional veterinary conferences were used to disperse
information and increase network of biosecurity educators.

Results: Multiple resources were developed and made publicly available to stakeholders within the cattle industry.
These include handouts, videos, continuing education modules available online, webinars, and podcasts that cover
topics specific to sectors (cow/calf, stocker/backgrounder, feedlot, livestock hauler/transporter).

Conclusions: Streamlining educational information on the Secure Beef Supply website with industry education
programs like the Beef Quality Assurance program provides consistent and up-to-date information for cattle producers
and veterinarians. Preventive planning and disease preparedness prior to a foot-and-mouth disease outbreak will
necessitate collaboration from the producer to private veterinarians, up to state animal health officials. These resources
will help all tiers of cattle caretakers in biosecurity planning and disease preparedness, seeking to mitigate as much
business continuity issues during a potential FMD outbreak.
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61 - Use of an electrostatic precipitator to decrease airborne transmission of viruses in experimentally infected
pigs
Lan Wang?, José Moran?, My Yang?, Bernard Olson?, Chris Hogan?, Montserrat Torremorell*

1Department of Veterinary Population Medicine, University of Minnesota, 2Department of Mechanical Engineering,
University of Minnesota. wang9036@umn.edu

Session: Biosecurity and infection control, 2025-01-19, 11:00 - 11:15

Obijective: Airborne viruses pose a threat to both human and animal health. Airborne viruses spread rapidly in animal
premises, which makes them difficult to contain and protect against. Electrostatic precipitators (ESP) are air cleaning
devices that ionize airborne particles using high voltage electrodes and electrophoretically deposit them on the
grounded plates. ESPs have a much lower pressure drop, and potentially lower energy consumption compared to air
filtration systems. In our study, we evaluated the effect of a single-stage wire-plate ESP on mitigating airborne
transmission of two important viruses of swine, influenza A virus (IAV) and porcine reproductive and respiratory
syndrome virus (PRRSV), using experimentally infected pigs.

Methods: In each test, four IAV or PRRSV inoculated pigs were placed in two connected isolator chambers (2 pigs
per isolator) upstream of the ESP, and two uninoculated pigs (sentinels) were placed downstream in one isolator
chamber. An airflow of 51 m3/h moved unidirectionally from the inoculated pigs, and passed through the ESP and
then to the sentinel pigs. For each virus, we conducted a positive control test with the ESP powered off, and three tests
with the ESP operating at 12 kV or 14 kV. Nasal swabs of pigs, air samples and wipes of surfaces from all the isolators
were collected daily. Air samples were collected with two Andersen cascade impactors (ACI) which sampled air
simultaneously from upstream and downstream of the ESP, respectively. Samples were tested by RT-qgPCR, and PCR
positive air samples were incubated with cell culture to assess virus viability.

Results: When the ESP was not powered (positive control test), sentinel pigs tested positive within 1 day of exposure
to the AV aerosols generated by inoculated pigs and 2 days to the PRRSV aerosols. Airborne IAV RNA was detected
both upstream and downstream of the ESP in particles ranging from 0.22 pum to > 8 um. However, almost no or only
low concentration of PRRSV RNA was detected in air samples. In contrast, when the ESP operated at 12 kV or 14
kV, sentinel pigs tested positive for IAV after 5 - 6 days of exposure to ESP-treated aerosols, and tested positive for
PRRSV after 7 - 8 days of exposure to ESP-treated aerosols. Only limited levels of IAV RNA were detected in air
samples collected in the downstream isolator before sentinel pigs tested positive, mainly in particles 1 - 3.5 um. The
RNA-based virus removal efficiency (RE) of the ESP was estimated as 96.91% to 99.97%, with RE observed in
particles > 8 um significantly higher than that in particles < 3.5 pm. No viable viruses were isolated from the air
samples.

Conclusions: The ESP delayed the onset of infection of IAV and PRRSV in the sentinel pigs under the conditions of
this study, most likely due to the removal of virus-laden particles at different size ranges, resulting in a lower infectious
dose in the air.

Financial Support: This project was supported by the Agriculture and Food Research Initiative Competitive Grant
no. 2021-68014-33655 from the USDA’s National Institute of Food and Agriculture.
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62 - A scoping review of Foot-and-Mouth Disease biosecurity practices and farm-level risk factors

MaRyka R. Smith?, Christy J. Hanthorn?, Michael W. Sanderson*

Center for Outcomes Research and Epidemiology, Kansas State University. marykasmith@vet.k-state.edu

Session: Biosecurity and infection control, 2025-01-19, 11:15 - 11:30

Objective: Numerous countries have developed plans to protect their food supply and livestock populations in
response to a Foot-and-Mouth Disease (FMD) outbreak. These plans typically involve implementation of heightened
biosecurity practices by producers and livestock caretakers. The purpose of this scoping review was to identify all
published literature that described or evaluated biosecurity practices to mitigate FMD risk as well as risk factors for
FMD infection that producers can manage at the farm-level.

Methods: Systematic search of multiple online databases and deduplication on title returned 3,153 records. To be
considered for inclusion in this review, reports had to be original research, published in a peer-reviewed journal,
published in English, and include information about biosecurity interventions to mitigate FMD risk or FMD risk
factors at the farm-level. The reports also had to address at least one of the major domestic livestock species in the
United States (cattle, sheep, goat, swine, American bison). Reports describing results generated entirely in-silico were
not included. After screening, 35 reports were included in this review.

Results: The reports included in this review described data from 23 unique countries published from 1998 to 2024.
The biosecurity practices were categorized into groups depending on where the measure was being applied (e.g.,
Personal Protective Equipment Use, People Management, Disinfection, Vehicle Management, Animal Management,
and Fomite or Other Control). Two reports took place within a laboratory setting, all others (n=21) were from field
data. The laboratory reports evaluated handwashing, showering, and changing outerwear as biosecurity practices. No
reports from field data included an assessment of the efficacy of any biosecurity practices. Many reports (n=12)
described isolation or quarantine of livestock or farms but failed to define specific quarantine practices including the
distance from other animals or duration of separation. The reports that included risk factors were also categorized
(e.g., Herd Composition, Management Decisions, Communal Actions, Animal Movement, Contacts with Other
Farms). Multiple reports assessed herd size (n=11) and herd species composition (n=8) as risk factors, however there
was not a clear consensus on what herd size or species composition increased FMD risk or was protective against
FMD infection.

Conclusions: The current extent of the published literature on FMD biosecurity provides little data on the quantitative
efficacy of specific biosecurity practices and highlights the difficulty of measuring the impact of biosecurity in the
field. The limited data and incomplete reporting regarding details of the implemented practices makes meta-analysis
infeasible at this time. Improved reporting of biosecurity practices and risk factor details would improve
understanding; however, methods to evaluate biosecurity practice efficacy and implementation remains difficult and
novel research protocols may be needed to meet the demands of advancing FMD response plans.

Financial Support: National Animal Disease Preparedness and Response Program 2020 Grant: USDA-APHIS-
10025-VSSP0000-20-0001
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63 - Assessing ultrasound probe disinfection in veterinary clinics: A hidden risk for bacterial transmission?

Alexandria Lane!, Smriti Shringi', Asmita Shrestha®, Vishakha Kulkarnil, Phillipa Gibbons!, John Dascanio?,
Devendra Shah!

Texas Tech University School of Veterinary Medicine. devendra.shah@ttu.edu

Session: Biosecurity and infection control, 2025-01-19, 11:30 - 11:45

Objective: Ultrasound imaging is widely used in veterinary medicine as a non-invasive and cost-effective diagnostic
tool. Two types of ultrasound probes are routinely used in veterinary clinical practices: rectal (linear) and non-rectal
(linear, convex, micro-convex, cardiac) probes. Bacterial contamination of ultrasound probes poses a serious risk of
transmitting bacterial infectious agents between animals and from animals to humans (zoonoses). Proper disinfection
of probes after each use is crucial to prevent such transmission, yet little is known about current practices in veterinary
clinics. The objective of this study was to evaluate probe disinfection methods and the extent of bacterial
contamination in veterinary settings.

Methods: Twenty-one veterinary clinics (2 equine, 6 mixed animal, and 12 small animal) and two academic units at
Texas Tech University School of Veterinary Medicine (1 equine and 1 small animal) participated in the study through
a standardized questionnaire regarding probe disinfection methods employed in veterinary clinical settings. A total of
52 ultrasound probes (41 non-rectal and 11 rectal), including 30 from small animals and 11 from mixed animal and
equine practices, were swabbed during storage at the time of visit to each clinic. All swab samples were processed to
assess bacterial contamination, followed by quantitative culturing for total aerobic bacteria and total Staphylococcus

Spp.

Results: Although all clinics reported cleaning probes after each use, the methods varied significantly, and none of
the clinical practices, except two academic units, had a written standard operating protocol (SOP) for disinfection.
Nearly all probes (50/52, 96.1%) were contaminated with aerobic bacteria, with levels ranging from 1.18 to 5.65 log10
CFU. Additionally, 65.4% (34/52) of probes were contaminated with Staphylococcus spp. with levels ranging from
1.17to0 3.55 log10 CFU. Rectal probes exhibited higher contamination levels, with a mean of 4.1 log;o CFU for aerobic
bacteria and 2.42 log;o CFU for Staphylococcus spp., compared to non-rectal probes, which had mean contamination
levels of 2.46 logio CFU for aerobic bacteria and 1.1 log:o CFU for Staphylococcus spp. Probes from clinics without
SOPs showed similar contamination levels to those from clinics with SOPs, suggesting either insufficient disinfection
or recontamination during storage.

Conclusions: Ultrasound probes in veterinary practices are potential vectors for bacterial transmission, regardless of
species or SOPs. Clinics with SOPs must ensure proper implementation and address potential recontamination during
storage, while clinics without SOPs need to establish and rigorously follow standardized disinfection protocols to
minimize infection risks.

Financial Support: Alexandria Lane received a Veterinary Research Scholarship from the Judy Calder Foundation.
The research was funded by the Texas Tech University School of Veterinary Medicine.
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64 - What would it take to inspire ambulatory veterinary practitioners to make a just-in-time decision to use
PPE?

Brandy Burgess?, Nichelle Jasper!

tUniversity of Georgia. brandy.burgess@uga.edu

Session: Biosecurity and infection control, 2025-01-19, 11:45 - 12:00

Obijective: There are over 1,400 agents known to be infectious to humans with approximately 60% being classified
as zoonotic agents. While practitioners may be more likely to use precautions to prevent transmission when a zoonotic
agent is suspected, almost 75% of newly emerging or re-emerging agents are considered to be zoonotic. The risk this
poses to practitioners is exemplified by the high consequences of the re-emergence of Hendra virus in Australia. This
reality is exacerbated by practitioners often not taking standard prevention practices in their daily practice. With this
in mind, what would it take to inspire practitioners to make a just-in-time decision to don personal protection
equipment? The objectives of this study were to assess perceptions of zoonotic disease risk among ambulatory
practitioners and to characterize factors that influence decision-making relative to infection prevention efforts.

Methods: A cross-sectional study was performed using an on-line, anonymous survey. Ambulatory veterinarians
practicing in the United States were eligible to participate in a survey that was distributed via state veterinary medical
associations and professional associations. The survey collected information on demographics, practice
characteristics, and perceptions of zoonotic risks and prevention practices. Further, participants were asked to describe
the measures they would take to prevent disease transmission in regard to clinical vignettes. Descriptive statistics were
performed and thematic analysis was undertaken to evaluate open-ended questions.

Results: The majority of participants exclusively practiced on equids with fewer engaging in mixed practice. Clinical
experience varied between 1 and 59 years, with a majority of respondents having at least 20 years of experience and
were private practitioners engaging in at least some ambulatory practice. In general, practitioners ranked assisting
with parturition and contact with feces or other bodily fluids to be high risk practices; and most did not report having
experienced a zoonotic infection. Interestingly, environmental factors greatly influenced decision-making relative to
donning PPE.

Conclusions: Overall, ambulatory practitioners have knowledge of factors associated with zoonotic disease exposure
risk. However, many do not take minimum precautions to prevent transmission during daily practice and display a
lack of concern regarding posing a risk to others.
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65 - RNA therapy beyond vaccination: Possibilities and challenges

Philip J. Santangelo?!

Wallace H. Coulter Department of Biomedical Engineering, Emory University and Georgia Institute of Technology.
Philip.j.santangelo@emory.edu

Session: CRWAD Keynote Speaker, 2025-01-19, 1:30 - 2:30

In 2019, the emergence of SARS-CoV-2 reminded us of the potential potency and transmissibility of a respiratory
pathogen. This prompted a worldwide response to find a vaccine. Prior to 2019, a number of efforts, focused on the
development of nucleic acid-based vaccines, solely to find a way of providing a faster vaccine response to an emerging
pathogen. Messenger RNA based vaccines were part of those early efforts including work by Moderna, Curevac,
Sanofi Pasteur, Pfizer, and others. As of 2017, Moderna, Curevac, and BioNTech had mRNA-based vaccines in Phase
1 trials, priming their push towards COVID vaccines in 2020. Regardless of one’s opinion regarding their success, the
data clearly showed their ability to mitigate severe disease and limit hospitalization. Durability and cell-mediated
responses, though, still need improvements. Overall, this effort brought mRNA-based technology into the forefront
and demonstrated levels of efficacy, safety and manufacturability.

The question, though, is can this general approach be used for treatments, not just vaccines? What is different about
treatments? For treatments, there is an increased burden on the safety of delivery formulations, potency, as doses are
typically higher, and on the cargo, to be as translationally efficient as possible. For a treatment you typically do not
have the amplification of the immune system in your favor, and therefore the whole approach has to be more efficient.

My lab has focused, the last 6 years, on local delivery of mMRNA, to the respiratory tract, as a means of expressing
various cargos to prevent and treat respiratory infections. I’'m going to walk you all through the “scientific battle” to
achieve the potency we need and the progression to a formulation that is likely going into the clinic, in humans, in
2026. I'll discuss using this approach to express antibodies, interferon lambda, and CRISPR proteins as a means of
preventing and treating RSV, influenza and SARS-CoV-2. This work has relevance to animals, as we have
successfully delivered mRNA into mice, hamsters, ferrets, swine, cows, horses and non-human primates, and are
working on both respiratory and intramammary delivery for cows, in the context of H5N1 infections. Potency and
safety are critical and much of our success to date has been because of the formulation choices we have made.
Throughout the talk, I will discuss the methods we use to interrogate our mMRNA-based therapies including gPCR,
RNAscope (single RNA sensitive in situ hybridization), and spatial transcriptomic platforms as a means of
interrogating delivery to specific cell types. In addition, I will also address some odd claims on the “internet” regarding
mMRNA technology. These claims are often not substantiated with statistically significant data, and often utilize
methods and models incorrectly to arrive at their conclusions.
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66 - Development of countermeasures for high consequence zoonotic and human pathogens

R. Jeff Hogan?, Eric Lafontaine?

tUniversity of Georgia. jhogan@uga.edu
Session: CRWAD Special Symposium, 2025-01-19, 2:45 - 3:30

Objective: To underscore the essential role of academic institutions equipped with Biosafety Level 3 (BSL3)
laboratories in developing countermeasures against high-consequence zoonotic and human pathogens. This includes
their contributions to workforce training and advancing therapeutics and vaccine development for pathogens such as
SARS-CoV-2, Burkholderia mallei, and B. pseudomallei.

Methods: We review the functions and capabilities of BSL3 laboratories within academic institutions, focusing on
their dual role in training scientists to safely work with high-risk agents and supporting research. Selected examples
of therapeutics and vaccines for SARS-CoV-2 and Burkholderia spp. will be presented.

Results: Research efforts within these facilities have yielded significant progress in the development of
countermeasures for SARS-CoV-2 and Burkholderia species, demonstrating their critical role in addressing emergent
public health threats.

Conclusions: While academic BSL3 laboratories are crucial for preparing the next generation of scientists and
advancing therapeutic and vaccine research, they face considerable economic and regulatory challenges. Addressing
these barriers is essential to fully realize the potential of BSL3 laboratories in enhancing public health preparedness
and response capabilities for future pandemics.

Financial Support: We wish to thank DARPA, NIH, and DTRA for funding.
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67 - mMRNA transduction of mucosa generates rapid and potent barrier to infection

Philip J. Santangelo?, Jae Yeon Joo!, Peng Xiao?, Younghun Jung?, Daryll Vanover?, Mariluz Arainga?, Deepanwita
Bose?, Kenneth Rogers?, Chiara Zurla?, Francois Villinger?

1Coulter Department of Biomedical Engineering, Emory University, 2New Iberia Research Center, UL Lafayette.
Francois.villinger@]louisiana.edu

Session: CRWAD Special Symposium, 2025-01-19, 4:00 - 4:45

A number of pathogens are transmitted via mucosal routes, primarily through the respiratory, gastrointestinal or sexual
routes. While immunity at these vast portals of pathogen entry are critical, inducing protective barriers at that level
via immunization has proven challenging for many recent viral and bacterial infections, e.g., flu, COVID, Ebola,
dengue, HIV, HSV and many more. As an alternative prevention method for instances where either time is critical,
for patients unable to mount robust immune responses or for infections against which no preventive vaccine currently
exists, we have used mRNA formulated either in water or with polymers to generate local protective antibodies lining
the mucosal surface in nonhuman primate models of infection.

To induce achieve such barrier to respiratory infections, our team has compared various polymers to promote
expression of protein in the lower respiratory tract following nebulization. As proof of concept, this approach resulted
in rapid expression of nanoluciferase in as little as 4 hours post administration, and reached complete distribution
across both lungs in 24 hours. Conversely, for the prevention of sexually transmitted disease, an ideal product would
be the use of microbicides effective at the portal of entry, yet their development has been marred with recurrent failures
against HIV infection. Alternatively, broadly neutralizing antibodies (bnAbs) delivered at mucosal interfaces have
been shown to protect monkeys from SHIV infection, providing proof of concept that drug free protection may be
achieved, though such protection is very short lived, as the bnAbs are rapidly excreted. mMRNA transduction of vaginal
epithelium presents multiple challenges including a multilevel squamous rapidly regenerating epithelia with its top
layer dead and cornified. However, using a spray generating high velocity droplets was able to induce transduction of
epithelia to produce HIV bnAbs anchored to the epithelium via a glycosylphosphatidylinositol (GPI) moiety. Analysis
of vaginal fluids and biopsies demonstrated the extended presence of bnAbs even after 4 weeks of administration,
suggesting durable protection afforded even by single treatments. In fact, mucosal explants from mRNA induced
bnAbs were protected from infection challenged in vitro with clade A, B and C SHIVs. Moreover, unlike systemic
delivery, mucosal delivery of proteins allows for the design and transduction of synthetic bnAbs with enhanced
bioactivity and affinity, without the risk of ADA, offering a highly flexible platform to design effective barriers to
infection and even contraception devoid of hormonal treatment. While such optimization is ongoing, the next step will
be to test our approach in vivo measuring protection of female rhesus macaques from viral acquisition upon vaginal
challenges.
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68 - Opportunities for RNA therapy in animal health
Amelia Woolums?

!Department of Pathobiology and Population Medicine, Mississippi State University. amelia.woolums@msstate.edu

Session: CRWAD Special Symposium, 2025-01-19, 4:45 - 5:30

Objective: The objective of this presentation is to prevent an overview of research testing the use of messenger
ribonucleic acid (MRNA) treatment of animals to induce expression of proteins that may have therapeutic or
prophylactic effect against animal diseases. While the use of MRNA to induce expression of antigens for the purposes
of inducing an immune response, in the context of vaccination, is well recognized, less well known is the use of MRNA
therapy to induce production of proteins that can have direct therapeutic or prophylactic effect. Examples of this
application of mMRNA for the potential control and treatment of animal diseases that are not necessarily of zoonotic
concern will be reviewed.

Methods: Research trials have demonstrated that mMRNA can be applied to cells of domestic animals, typically with
cationic transfection reagents, to induce uptake of mMRNA and expression of the encoded protein in vitro. Moreover,
mRNA in water or with polymeric or lipid nanoparticle carriers, has been delivered to mucosal surfaces of live sheep,
cattle, swine, and horses, with no adverse effects noted.

Results: In vitro treatment of cells of domestic animals, and in vivo treatment of livestock, with mRNA in water or
with various carriers, has resulted in expression of antibodies, antimicrobial peptides, and cytokines within 24 hours
of treatment. Modification of mMRNA so that expressed antibody remains tethered to the cell expressing the antibody
has led to persistence of the antibody for up to 90 days following a single treatment. Expressed antibodies have been
shown to bind and neutralize virus, confirming that that mRNA treatment could be used to induce rapid passive
immunity at the mucosal surface. Antiviral cytokines such as interferon lambda have also been expressed, providing
the possibility of multi-modal antiviral therapy induced with mRNA treatment. Mucosal expression of antibodies
against the parasite Tritichomonas foetus have also been induced by mRNA therapy.

Conclusions: While the development of mMRNA therapy to treat or prevent diseases of animals is in the early stages,
the results to date indicate the potential of the approach to lead to rapid onset of local responses to a variety of types
of infection. Going forward, research will need to confirm the optimal delivery approach to ensure expression of
adequate durability for various indications.

Financial Support: USDA NIFA AFRI

USDA
USDA
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69 - Immune response after vaccination - peculiarities of the porcine immune system
Armin Saalmdiller

tUniversity of Veterinary Medicine Vienna. Armin.Saalmueller@vetmeduni.ac.at

Session: AAVI - Featured Speakers, 2025-01-20, 8:30 - 9:15

Pigs are an economically important species and vaccination to protect their health is of paramount importance. In
addition to antibodies and neutralizing antibodies, the cellular immune system plays a central role in an immune
response following vaccination and infection. In this case, the pig's immune system has some special features. Three
of these peculiarities will be discussed. Natural Killer cells, which play a role especially in immune reactions against
viral antigens and in the polarization of the T-cell response, are composed of three subpopulations in pigs, which are
characterized by the differentiation antigens CD8a and CD335. Can we increase their activity? Within the T cells,
there is a very large population of T-cell receptor (TCR) y3 T cells in pigs. These represent a very heterogeneous
population whose potential is only moderately utilized. Can the effectiveness of vaccines be improved by stimulating
TCR-y3 T cells? The classical TCR-of3 T cells are characterized by four subpopulations defined by the differentiation
antigens CD4 and CD8. Activated and differentiated CD4+ T cells express CD8a molecules and can be distinguished
from resting CD4+ T cells. The expression of CD27 also enables the differentiation of central and effector memory
cells.A detailed understanding of the porcine T-cell response after immunization will help to improve the efficacy of
existing and the development of new vaccines.The immunology team at the University of Veterinary Medicine in
Vienna has been working on the cellular immune system of the pig for many years. In addition to basic research on
NK cells, TCR-y3 T cells and the classical TCR-0f T cells and their differentiation into corresponding functional T-
cell populations and memory cells, applied research questions also play a central role. Of importance is the reaction
of the cellular immune system after vaccination with various vaccines and the reaction of the cellular immune system
after infection with different viral and bacterial pathogens.
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70 - Potentiating the application of immunoinformatics tools to animal health
Anne S. De Groot!

'EpiVax, Inc. dr.annie.degroot@gmail.com

Session: AAVI - Featured Speakers, 2025-01-20, 9:15 - 10:00

The recent breakthroughs recognized by the 2024 Nobel Prizes in Physics and Chemistry underscore the
transformative potential of advanced computational tools in scientific innovation. In animal health,
immunoinformatics tools such as PigMatrix and EpiCC for swine vaccine design are similarly expanding the potential
for immunization strategies targeting economically impactful swine diseases and spillover risks. Now that these tools
are integrated in the iVAX vaccine design platform, which was originally developed for human vaccines, they are
helping to advance novel swine vaccine design and swine vaccine efficacy analysis. PigMatrix predicts T cell epitopes
for swine leukocyte antigen (SLA) classes | and 1l by scoring pathogen sequences for SLA binding potential, enabling
targeted selection of T cell epitopes that balance protective immune response, cross-conservation within strains of the
same pathogen, and self-tolerance. EpiCC complements PigMatrix by evaluating epitope relatedness between vaccines
and circulating pathogen strains, facilitating vaccine updates to counter evolving strains within herds.This talk will
provide two important examples showcasing the use of these tools for veterinary applications, such as developing
cross-conserved T cell epitopes for swine influenza vaccines and guiding strain selection for vaccines against swine
influenza, PRRSV, and porcine circovirus type 2. The first example is a case study that will describe how the EpiCC
tool can be used in the selection of a vaccine strain for autogenous vaccination of a single farm. Second, a retrospective
case study will highlight both PigMatrix and EpiCC to explore the rationale for the protective efficacy of a single
PRRSV vaccine against several well defined PRRSV outbreak strains. Together, these computational tools represent
a leap in infectious disease research as applied to animal health, empowering infectious disease researchers with tools
to evaluate strain evolution and swine vaccine developers with targeted insights on swine vaccines efficacy. Given the
importance of swine health to global economic activity, the integration of informatics tools into the scientific pursuit
of improved vaccines and therapeutics for swine is both timely and necessary.
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71 - Balancing farm antimicrobial resistance genomic research and data privacy
Charles Adegbole?, Togzhan Seilkhanova?, Rebecca Smith?

!Department of Pathobiology, University of Illinois Urbana-Champaign, 2School of Information Sciences, University
of Illinois Urbana-Champaign, 3Carl R. Woese Institute for Genomic Biology, Urbana-Champaign. caa7@illinois.edu

Session: Antimicrobial resistance 1, 2025-01-20, 8:30 - 8:45

Objective: Genomic antimicrobial resistance (AMR) research allows us to unravel the intricacies of antimicrobial
resistance and devise strategies to counter it. However, the complexities of this type of research raise a concern of
privacy breaches, resulting in stigma to the farmers and other stakeholders providing the research data. The objective
of this study is to identify acceptable scenarios for safeguarding farm AMR genomic data and its providers, while still
advancing critical research.

Methods: In this study, we interviewed researchers who interact with antimicrobial resistance genomic data from
farms. The interviews were conducted in a semi-structured format by an author with experience in qualitative research.
The interviews lasted 25 to 60 minutes and were performed via a secure video conference platform. The videos from
the interviews were auto-transcribed, de-identified, and stored in a secure folder accessible to the study investigators,
who then checked the transcription to ensure accuracy. The interview transcripts were analyzed using the thematic
analysis approach. The steps followed include identifying concepts, building concepts, analyzing data for context, and
integrating the categories. A two-pronged approach was used in conducting the analysis. Initially, two authors coded
the first four interviews independently and thereafter agreed to a set of descriptive categories and codes. The authors
then proceeded to analyze different interviews independently on MAXQDA. A third author consolidated the efforts
of the two independent coders by reviewing the different codes and categories that emerged in the analyses
process.Answers to closed-ended questions were also extracted on a categorical basis and analyzed in R to make
summary plots of participant characteristics. Participants of this study engaged farm genomic AMR data in the United
States as PhD students, University lecturers, and members of government agencies such as the California Department
of Food and Agriculture, the United State Department of Agriculture, the US Food and Drug Administration, and the
US Environmental Protection Agency.

Results: Preliminary findings underscore a prominent theme: a preference for implementing a multilevel security
system. Such a system would allow access to varying levels of data and metadata at different levels of security,
depending on the sensitivity of the data involved and the needs of the research project. Other emerging themes are
distrust among farmers, researchers, and the government, and the usefulness of state level data aggregation for most
research.

Conclusions: For a data sharing platform to be worthwhile, it must be both trustworthy enough for stakeholders to
submit data and useful enough for researchers to utilize. This research contributes valuable insights into developing
comprehensive and secure systems for managing and sharing farm animal AMR genomic data, fostering collaboration
between stakeholders, and addressing concerns related to privacy and trust in this critical domain.

Financial Support: This project is funded by the United States Department of Agriculture (Award #RPT-131874).
We thank the participants for their time and contributions to this effort.

USDA
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72 - Antimicrobial resistance and virulence reservoirs: evolution, distribution and persistence of R.equi in horse
farms

Alinne L. R. Santana-Pereira?, Courtney Higgins®, Nathan Slovis?, Pankaj Gaonkar?, Laura Huber*

LAuburn University, 2Hagyard Equine Medical Institute. alp0051@auburn.edu

Session: Antimicrobial resistance 1, 2025-01-20, 8:45 - 9:00

Objective: Rhodococcus equi is a soil saprophyte responsible for lethal respiratory infections in livestock, especially
in young fouls, which are infected by inhalation of soil particles. Widespread prophylactic treatment of subclinical
infections has led to an increase in antimicrobial resistance (AMR) in R.equi, especially to macrolides and rifampin.
These are shed onto the soil, where the pathogen can survive, reinfect foals and spread AMR due to its remarkable
niche-adaptability. Recent description of a distinct environmental population with a new macrolide resistance gene
(erm51) in soil indicates that R.equi is more genomically diverse than previously thought. Genomic variability, albeit
small, can correlate with niche specification, infection outcomes and persistence ability of different R.equi lineages.
This study seeks to characterize 100 isolates of soil R.equi in order to identify phylogroups and their origin, virulence,
AMR load, distribution and persistence across 44 commercial race-horse breeding farms.

Methods: R.equi was isolated from soil samples from 44 commercial race-horse breeding farms in 2021, for a total
of 100 environmental isolates and 6 clinical isolates. Isolates were confirmed via 16S sequencing, and Whole Genome
Sequenced using Illumina. Genomes were assembled for all isolates. Due to the high conservation of R.equi genome,
relatedness was inferred using high- quality SNPs, called with GATK. SNP phylogroups were identified using Jaccard
distances and hierarchical clustering. Virulence and macrolide resistance were determined using PCR amplification
of the genes VapA and erm(46/51), respectively.

Results: SNP analysis reveals that the soil isolates belong to 5 distinct phylogroups. Group A formed a divergent
branch of avirulent isolates carrying erm51, present in 72.1% of the farms. This lineage seems to be separate from
virulent lineages and are specialist soil saprophytes. Group B is clonal resistant clinical isolate PAM 2287, and all
isolates carried erm46 and VapA. Group B were present in the soil of 25.6% of the farms. Group C are highly clonal
to resistant clinical isolate CGG, but interestingly CGG is distant to PAM2287, showing diversity within virulent
lineages. Group C was less widespread, recovered from only 5 farms. Group D, despite being genomically related to
pathogenic phylogroups, is avirulent, susceptible and rare. Group E are formed by avirulent, resistant (erm46) isolates
found in 13.9% of the farms. 44% of the farms had isolates from different phylogroups co-existing in the soil, most
commonly Group A (Bonafide soil lineage) and B (virulent lineage).

Conclusions: R.equi presents detectable diversity reflected in genomically and functionally distinct phylogroups. A
spread Bonafide soil saprophyte phylogroup was identified which is genomically distant from clinical strains. Clinical
isolates were clustered into different phylogroups which are differentially spread across farms, indicating differences
in their ecology, and possibly pathogenicity. Phylogroups were found not to be competitively exclusive, which offers
opportunities for plasmid sharing and resistance/virulence persistence in soil but also points towards plasmid trophism,
especially in Group A. Further studies will focus on full annotation of the genomes and correlation between genomic
variation and persistence, virulence, resistance, pathogenicity and plasmid biology across phylogroups.
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73 - Whole genome sequence analysis and molecular characterization of virulence and antimicrobial resistance
profiles of Salmonella isolated from necropsied horse

Ajran Kabir!, Grant William?, Cheyenne Glover?, Steve Locke?, Erdal Erol®, Yosra A. Helmy?!

1Department of Veterinary Science, University of Kentucky, 2College of Veterinary Medicine, Lincoln Memorial
University, 3Veterinary Diagnostic Laboratory, University of Kentucky. ajran.kabir@uky.edu

Session: Antimicrobial resistance 1, 2025-01-20, 9:00 - 9:15

Obijective: Salmonella is a foodborne pathogen that represents a serious risk to global public health. It impacts various
animal species, including horses. In horses, Salmonella infections can range from being asymptomatic to causing
severe clinical disease. Infections caused by Salmonella are presently controlled with antibiotics. Due to the formation
of biofilms and the emergence of antimicrobial resistance, the treatment became more complicated. Our study focused
on investigating the prevalence of Salmonella enterica in necropsied horses, assessing the capability for biofilm
formation, motility, determining the antibiotic resistance profile and perform whole genome sequencing for in-depth
genotypic study.

Methods: A total of 2,182 samples were tested for the presence of Salmonella infection. Samples were enriched in
tetrathionate broth and then cultured on XLT4 plates. Confirmation of the serotypes was performed according to the
Kauffmann-White-Le Minor Scheme followed by biofilm formation screening using crystal violet assay. The
resistance profile of the isolates was determined by broth microdilution assay using the Sensititre™ Vet (Equine
EQUIN2F). The genotypic AMR and virulence profiles were detected using polymerase chain reaction (PCR). Whole
genome sequencing was conducted using the lllumina MiSeq platform, followed by genome assembly and annotation,
which led to the identification of additional genomic features.

Results: The overall prevalence of Salmonella was 1.19% with 11 different serotypes identified. Salmonella
Typhimurium was the most prevalent serotype with 19.23% prevalence. All of the isolates were identified as biofilm
producers and motile. An overall 11.4% of the isolates were identified as multidrug-resistant (MDR), with resistance
to gentamicin, amikacin, ampicillin, ceftazidime, ceftiofur, chloramphenicol, and trimethoprim/sulfamethoxazole.
Whole genome sequence of these isolates revealed that all of our isolates contained more than 100 virulence genes
and more than 30 AMR genes. Multi-locus sequence typing (MLST) revealed that our isolates have 11 different
sequence types and ST-19 was the most prevalent. Phylogenetic analysis found that these isolates are closely related
to other Salmonella species isolated from other sources.

Conclusions: The detection of multi-drug resistant, motile, and biofilm-forming Salmonella in horses poses a
significant risk to both human and animal health. The presence of over 30 antimicrobial resistance genes in these
isolates heightens the potential for horizontal gene transfer to other commensal bacteria. This study underscores the
role of horses as possible sources of pathogenic Salmonella transmission, particularly to humans. Therefore, increased
monitoring and surveillance are crucial for tracing the origins of Salmonella infections and implementing effective
preventive strategies.
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74 - Targeted resistome sequencing and colocalization analysis for assessing antimicrobial resistance genes and
their bacterial hosts

Tara Nath Gaire?, Jacob Singer® 2, Noelle Noyes!

1Department of Veterinary Population Medicine, University of Minnesota, 2Department of Physics and Astronomy,
Northwestern University. tgaire@umn.edu

Session: Antimicrobial resistance 1, 2025-01-20, 9:15 - 9:30

Objective: The detection of diverse antimicrobial resistance genes (ARGSs) and the accurate identification of their
bacterial hosts are crucial for understanding the health risks posed by specific ARGs within microbial communities.
However, current standard metagenomic sequencing often lacks the sensitivity to detect low-abundance microbes and
their associated ARGs. This study aimed to improve ARG detection within microbiomes while supporting the accurate
identification of bacterial hosts for each detected ARG. To achieve this, we utilized previously generated data from
pigs, sampled from their arrival at the abattoir to the end of carcass processing and food safety interventions (N = 42
pooled skin and 63 carcass swabs).

Methods: Targeted-enriched shotgun sequencing data from 105 samples were subjected to resistome analysis using
the MEGARes.v2 database via the AmrPlusPlus pipeline. Bioinformatic colocalization analysis was performed to
identify bacterial sources of ARGs, specifically metal/mercury ARGs. First, host-associated reads were removed from
both forward and reverse reads. The filtered paired-end FASTQ files were converted to single FASTA files, assembled
into contigs, and then aligned to a database to detect mercury ARGs. Second, contigs that aligned with mercury ARGs
were further processed by excising the target ARG sequences (i.e., removing all nucleotides identified in the
alignment) and then taxonomically classified using Kraken2.

Results: We detected a diverse profile of ARGs on pig carcasses, which were significantly influenced by food safety
interventions and environmental exposures within the abattoir. The colocalization analysis indicated that
approximately 73% of contigs containing mercury-associated ARGs were assigned to a taxonomic rank at the phylum
level. Proteobacteria was the dominant bacterial phylum harboring these ARGs, with most mercury-related ARGs
associated with genomes from the Pseudomonadaceae and Enterobacteriaceae families. However, nearly 17% of the
mercury ARG-containing contigs were not long enough to include flanking sequences, making taxonomic assignment
impossible.

Conclusions: Accurate identification of the bacterial hosts of ARGs using short-read metagenomic sequencing data
is challenging (often incomplete), even with enriched metagenomic data and de novo assembly; thus, results require
careful interpretation when applied to AMR surveillance or in designing food safety measures.

Financial Support: Acknowledgments: This work was supported by the National Pork Board (NPB) (Grant No. 19-
038), USA.
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75 - Assessment of antimicrobial resistance genes in the bovine gastrointestinal tract
Levi Svaren?, Wenli Li!

1US Dairy Forage Research Center, USDA-Agricultural Research Service. wenli.li@usda.gov

Session: Antimicrobial resistance 1, 2025-01-20, 9:30 - 9:45

Objective: Antibiotics are widely used in cattle industry to prevent and treat diseases as well as boost growth and
production. However, application of antibiotics in food animals promotes the development of microbial antimicrobial
resistance (AMR), and subsequently wide spread of AMR bacteria throughout food chain, endangering the wellbeing
and health of both animals and humans. In humans, it’s well documented that the gut microbiome harbors a diverse
range of AMR bacteria, called the resistome. Yet, similar knowledge in the gastrointestinal tract (GIT) of cattle is
largely lacking. This study aimed at identifying the distribution and prevalence of AMR genes in cattle GIT.

Methods: We gathered bulk RNA-seq data from 10 publicly available datasets and 14 internal datasets in cattle. These
datasets include liver, blood, esophagus, caecum, four stomach chambers, and small intestine samples and include
studies monitoring feed, infection, fertility and fiber intake. The cattle reference genome is used to remove the host
sequences and retain the non-host reads, which are of microbial origin. AMR genes from the MEGARes database
were used to quantify the abundance of AMR in the tissue samples, differential abundance analysis of these AMR
genes among different cohorts and feed treatments.

Results: Our analysis identified that AMR associated drug classes MLS, aminoglycosides, cationic antimicrobial
peptides, tetracyclines, and beta lactams were the most prevalent across all datasets surveyed. Differential gene
expression analysis revealed that AMR gene expression from these classes varied greatly in between cohorts with
various feeding regimens.

Conclusions: Our findings suggested that feeding treatments may impact the distribution and abundance of AMR in
the GIT. Our study shed light on the critical drug classes associated with AMRs and highlight important areas for
future microbial research of the cattle GIT. Financial Support:

Financial Support: The funding for this experiment is provided by projects 5090-31000-026 and 5090-31000-028
from USDA Agricultural Research Service, US Department of Agriculture.
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76 - The impact of diet and commingling on the fecal resistome of production pigs exposed to metaphylactic
antibiotics: a randomized controlled trial in a commercial flow

Tara Nath Gaire?, Jared Young?, Gerardo R Diaz!, Mariana Meneguzzi®, Valeria Lugo Mesa!, Ammar Yasir!, Yale
Deng?, Katie Culhane?!, Avery Cheeseman?, Garret Drum?, Claire Mitchell*, Serena May?, Mark Schwartz?, Randall
Singer®, Maria Pieters?, Noelle Noyes?

!Department of Veterinary Population Medicine, University of Minnesota, 2Schwartz Farms Inc, *Department of
Veterinary and Biomedical Sciences, University of Minnesota. tgaire@umn.edu

Session: Antimicrobial resistance 1, 2025-01-20, 9:45 - 10:00

Objective: This study aims to evaluate whether dietary fiber and/or commingling can be used to mitigate the
development and persistence of antimicrobial resistance genes (ARGs) within the fecal microbiome after
metaphylactic antibiotic use in production pigs.

Methods: A total of 84 sows from two rooms within a single sow farm were enrolled in this 2x2 factorial design
randomized controlled trial. From each litter, up to ten piglets were randomly selected and enrolled into the study as
they were born within an hour to no more than 24 hours after birth (n=833 piglets across 84 litters). At enrollment,
each piglet was tagged with a unique 1D, weighed, and given a single dose of Excede (ceftiofur, 100 mg/mL, 0.5 mL
intramuscularly; Zoetis Animal Health). Following enrollment, all piglets were processed together within the room at
2-5 days post-birth (dpb), which included an iron injection, tail docking for all piglets, and castration for barrows.
Immediately after processing, the first “commingling” factor treatment was initiated, wherein enrolled litters were
either kept within a single farrowing pen with their sow and littermates (“CONV”) or they were allowed to move
freely across multiple pens and suckle from multiple sows (“MSCC” for multisuckle, common creep). On days 17-18
dpb, all enrolled piglets received Baytril (enrofloxacin, 100 mg/mL, 0.35 mL intramuscularly; Elanco US Inc)
immediately prior to the introduction of pre-weaning creep feed, which was the second study factor in the 2x2 design.
Creep feed was either standard feed or supplemented with potato starch, depending on the pre-allocated treatment
group. At 23-24 dpb, all piglets were weaned and moved to the nursery facility, where they were weighed upon arrival.
Piglets were sampled by inserting a sterile swab into the rectum at 0-12 hours post-birth (hpb) and then daily until 2-
4 dpb. Additionally, fecal swabs were collected before and after the commingling and diet interventions, and at key
production points. These timepoints included: the day of “commingling” intervention (5-6 dpb), and at 8, 11, and 14
dpb; the day of the Baytril injection and creep feed initiation (17-18 dpb), as well as one and three days afterwards;
and one day before moving to the nursery facility (22-23 dpb). Further samples were taken at the nursery facility one
day post-weaning (dpw), 4 dpw, 7 dpw (one day before moving to the finisher). Pigs were then moved to a grow-
finish facility and final samples were collected one day before marketing (149-151 dpb). Each swab was placed in an
individual sterile Whirl-Pak and stored at -80°C. Total gDNA was extracted from each swab, and extracted gDNA
was pooled by sow/litter ID and sampling time point. A total of 1197 DNA samples were submitted for metagenomic
library preparation and shotgun sequencing.

Results: We are currently awaiting the metagenomic sequencing data.

Conclusions: We expect the results to provide insights into whether commingling and dietary creep feed can be
effective interventions to reduce the persistence of ARGs within fecal microbial communities following metaphylactic
antibiotic exposure, while also supporting overall pig performance in commercial production systems.

Financial Support: This work is supported by Agriculture and Food Research Initiative grant no. 2021-68015-33499
from the USDA National Institute of Food and Agriculture.

USDA
USDA

Notes:

2025 Conference of Research Workers in Animal Diseases Page 57


mailto:tgaire@umn.edu

s,
CRWAD
WORKERS 1N ANIMAL DISEASES d

CRWAD 2025 O ABSTRACTS

77 - Towards novel acaricide development against cattle fever tick: bioassays of novel small molecules on tick
larvae and ex-vivo midgut

Patricia Pietrantonio?, Waleed Ahmed?, Donald Thomas?, Bianca Henriques-Santos*

!Department of Entomology, Texas A&M University, 2USDA-ARS Cattle Fever Tick Research Unit.
p.pietrantonio@ag.tamu.edu

Session: Parasitology & Vaccinology, 2025-01-20, 8:30 - 8:45

Obijective: Our project advances cattle disease prevention by targeting neuropeptide G protein-coupled receptors in
ticks using small molecules we discovered through high-throughput chemical library screens on the tick kinin receptor.
Specific aims: 1. Evaluate the anti-tick activity of small molecule antagonists of the tick kinin receptor in dose-
response assays. 2. Determine the anti-myotropic activity of validated small molecule antagonists of the tick kinin
receptor using tick midguts ex-vivo.

Methods: 1. Small molecules were assayed on R. microplus larvae at the USDA-ARS facility in Edinburg, TX.
Molecules are ID with the SACC- prefix before the number. 2. Female ticks of R. sanguineus were used for assays of
inhibition of midgut contraction at Texas A&M University because R. microplus can only be tested at the mentioned
USDA facility.1. The toxicity of small molecules (SACC-0412060; -0412062; -0412066, -0064443) was first screened
with the larval immersion test for R. microplus using 1 mM solutions of these molecules prepared in 5% dimethyl
sulfoxide (DMSO)/ 1% MERO® (Bayer, Germany). Negative controls were with the carrier mix only. The positive
control for toxicity was permethrin (0.125% W/V) prepared in the same carrier as for larval immersion assays. After
immersion, larvae were placed in filter paper packets and mortality was assessed after 24h. 2. Tick midguts of non-
blood fed females were dissected and videotaped after being treated with a kinin agonist 1728 that promoted midgut
peristalsis, or incubated individually with each of the eleven most potent kinin antagonists followed by application of
the agonist 1728. The midgut activity was analyzed with Ethovision (Noldus) software.

Results: 1. None of the four validated small molecule kinin receptor antagonists were toxic to R. microplus larvae (%
mortality = 2.7-3.8). One additional small molecule (designated A for intellectual property protection) that had been
discovered as an “antagonist hit” in the high-throughput screen on the recombinant tick kinin receptor, but which later
was validated as a weak antagonist (IC50 > 25 uM), killed 100% of larvae of R. microplus susceptible Deutch strain
at 1 mM. A structural analog of this molecule (designated B) also killed these larvae but was less potent, causing ~
74% mortality at 1 mM. Molecule A also killed R. microplus larvae of the pyrethroid-resistant Arauquita strain (LC50
= 60 uM), and the same LC50 value was obtained for the susceptible strain. 2. Six small molecules validated as
antagonists of the tick kinin receptor (designated SACC-0412060, -0412066, -0428764, -0428780, -0428799, and -
0428815) significantly inhibited the tick midgut contractions induced by the myotropic kinin agonist analog 1728,
verifying their specific antagonistic bioactivity for the kinin receptor.

Conclusions: 1. None of the most potent small molecule kinin receptor antagonists killed larvae of R. microplus.
However, two small molecules which are structural analogs were lethal to R. microplus larvae of both pesticide-
susceptible and pyrethroid-resistant strains, and could be candidate acaricide leads. 2. Antagonists of the tick kinin
receptor are useful small molecules to study tick muscle physiology and midgut function.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no.
2022-67015-36336, from the USDA National Institute of Food and Agriculture (2022-2025). This project was partially
supported by the Insect Vector Diseases grant from Texas A&M AgriLife Research.
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78 - Mapping the neutralizing epitopes of Shiga toxins

Sai Simha Reddy Vakamalla®, Sigi Li*, Aashwina Madhwal?, Ipshita Upadhyay?, Chongyang Zhang!, Bedaso Edao?,
Weiping Zhang?!

tUniversity of Illinois Urbana Champaign. sv46@illinois.edu

Session: Parasitology & Vaccinology, 2025-01-20, 8:45 - 9:00

Objective: Shiga toxin (Stx) is one of the most potent bacterial toxins, found in Shigella dysenteriae 1 and certain
Escherichia coli serogroups, where it is known as Stx1. In addition to or in place of Stx1, some E. coli strains produce
a second type, Stx2, which shares the same mode of action but is antigenically distinct. This study advances vaccine
development against Shiga toxin-producing Shigella dysenteriae and Escherichia coli (STEC) including O157:H7, by
identifying and characterizing key B-cell epitopes from Stx1 and Stx2. These toxins are critical virulence factors
responsible for severe foodborne illnesses and life-threatening complications such as hemolytic uremic syndrome
(HUS). The Stx toxins are comprised of an A subunit that targets and disrupts eukaryotic ribosomes, inhibiting protein
synthesis in host cells, and a B subunit that forms a pentamer to bind to the globotriaosylceramide (Gb3) receptor,
primarily located on endothelial cells. Given its crucial role in cell attachment, this study focused on the B subunit
(with ongoing study targets the A subunit).

Methods: Using in silico tools, we identified seven immunodominant B-cell epitopes on the B subunits of both Stx1
and Stx2 toxins. These seven epitopes were embedded into a carrier protein, resulting in the production of recombinant
fusion proteins, which were then expressed, purified, and subjected to analysis via SDS-PAGE and Western blotting.
Each epitope was evaluated for immunogenicity by immunizing five mice per group and further for antibody response
measurement by i-ELISA.

Results: Results showed that all the tested epitopes triggered an immune response on performing i-ELISA,
underscoring their potential as vaccine candidates. The data was analyzed by one-way Anova in GraphPad Prism.
Further analysis will focus on the neutralizing capabilities of these epitopes, utilizing Vero cell cytotoxicity
neutralization assays and GB3 receptor-binding ELISAs.

Conclusions: This research represents a significant step toward creating broadly effective vaccines to prevent
infections caused by Shigella dysenteriae and STEC. By focusing on the key virulence factors shared by these
pathogens, we aim to address a critical public health need and reduce the burden of severe foodborne illnesses
worldwide.

Financial Support: This work was financially supported by the University of Illinois at Urbana-Champaign and NIH
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79 - Unique glycolytic enzymes as targets for novel anti-Cryptosporidium drugs in bovine calves

Md M. Mia?, Abdur R. Azam', Akansha Singh?, Jennifer M. Reinhart?, Jozef Stec?, William H. Witola®

tUniversity of lllinois Urbana-Champaign, 2Marshall B. Ketchum University. whwit35@illinois.edu

Session: Parasitology & Vaccinology, 2025-01-20, 9:00 - 9:15

Obijective: Cryptosporidium parvum is a highly prevalent protozoan parasite that causes a serious diarrheal syndrome
in calves, lambs and goat kids in the United States and globally. There are neither effective drugs nor vaccines
available against C. parvum infection. In our preliminary work, we found that inhibitors of C. parvum’s unique
bacterial-type lactate dehydrogenase (CpLDH) and plant-like pyruvate kinase (CpPyK) enzymes of the glycolytic
pathway can stop the growth of this parasite and thus prevent disease development in infected mice models. In this
project, we aim to derivatize and optimize CpLDH and CpPyK inhibitor combinations that are efficacious and safe in
treating C. parvum infection in bovine calves.

Methods: First, we investigated the safety and anti-cryptosporidial synergistic efficacy of CpPyK and CpLDH
inhibitors in an immunocompromised mouse model. Subsequently, we tested the efficacy of combinations of CpPyK
and CpLDH inhibitors in treating cryptosporidiosis in neonatal Holstein bovine calves. Further, we determined the
pharmacokinetics of CpPyK and CpLDH inhibitors in bovine calves following oral administration of single tolerable
doses.

Results: In infected mice, the CpPyK+CpLDH small molecule inhibitor combinations of NSC303244+NSC158011
and NSC252172+NSC158011, depicted enhanced efficacy against C. parvum reproduction, and ameliorated intestinal
lesions at doses 4-fold lower than the effective doses of individual inhibitors. Notably, combination of
NSC303244+NSC158011 completely cleared the infection without relapse in immunocompromised mice. In neonatal
bovine calves, the combination of NSC638080+NSC158011 showed the most significant efficacy against
cryptosporidiosis, with amelioration of clinical signs, intestinal pathology and parasite oocysts loads in feces.
Pharmacokinetic analyses showed that NSC638080 is rapidly absorbed, attaining maximum systemic levels 2 hours
post-administration, and is eliminated over a 10-hour period, with a half-life of 1.58 hours. On the other hand,
NSC158011 attains maximum systemic levels 10 hours post-dosing, but is slowly eliminated with a systemic half-life
of 31.5 hours. Studies are ongoing to test derived analogs of NSC638080 for improved anti-cryptosporidial efficacy.

Conclusions: Collectively, our studies have unveiled compound combinations that simultaneously block two essential
catalytic steps for metabolic energy production in C. parvum to achieve improved efficacy against the parasite. These
compound combinations are, therefore, potential lead-compounds for the development of a new generation of
efficacious drugs for treating cryptosporidiosis.

Financial Support: This work was funded in-part by USDA-NIFA-AFRI grant number 2022-67015-36347.
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80 - Aerosolized synthetic mMRNA elicits antibodies against Tritrichomonas foetus in bovine preputial skin

Kenzie McAtee?!, Merrilee Thoresen?, Heath King?, Santiago Cornejo?, Cassandra Barber?, Daryll Vanover?, Jae Yeon
Joo?, Hannah Peck?, J.M. Feugang?, Philip Santangelo?, Amelia Woolums?*

ICollege of Veterinary Medicine, Mississippi State University, 2Georgia Institue of Technology and Emory
University, 3Department of Animal and Dairy Science, Mississippi State University. km3415@msstate.edu

Session: Parasitology & Vaccinology, 2025-01-20, 9:15 - 9:30

Objective: Tritrichomonas foetus (Tf) is a urogenital parasite that causes trichomoniasis, a venereal disease
characterized by infertility in cattle. Significant economic impacts are due to reduced pregnancy rates, extended
calving seasons, and decreased calf crops. Our goal was to identify Tf-specific antibodies in preputial skin and
secretions of bulls treated with synthetic mMRNA encoding antibodies directed against the TF1.17 cell surface antigen.
Our specific aim was to investigate whether antibody expression varied depending on the dose and type of mRNA
constructs administered, either secreted or membrane-anchored versions of anti-TF1.17. We hypothesized that calves
treated with either dose would exhibit measurable antibody levels, with a dose-dependent increase.

Methods: Twelve calves were assigned to 4 treatment groups (n = 3 per group) that received either a low (1.5 mg) or
high (3 mg) dose of synthetic mMRNA designed to produce antibodies targeting TF1.17, in secreted or membrane-
anchored form, with reporter molecule NanoLuc luciferase fused to the antibody light chain. Synthetic mMRNA was
suspended in molecular-grade water and was administered using a mucosal atomization device inserted into the
preputial fornix. Two additional calves served as controls, receiving only water. The prepuce of the calves was
swabbed to collect secretions before treatment (day 0) and on days 2, 4, 7, 10, 14, and 21 post-treatment. Swabs were
transferred to phosphate buffered saline (PBS) and stored at -80°C. Later samples were vortexed, transferred to a
homogenizer column, centrifuged and the homogenate was analyzed for antibody by immunofluorescence assay
(IFA). Tf were cultured, fixed and applied to slides, blocked, incubated with preputial secretions, then with conjugated
secondary antibody to detect bovine 1gG. Fluorescence intensity was measured to quantify antibody binding to Tf.
Calves were euthanized on day 21. Preputial epithelium was collected postmortem and frozen at -80°C. Later NanoGlo
(Promega) substrate was applied to the thawed tissue which was imaged by in vivo imaging system (IVIS). Tissue
was collected from areas of high radiance, lysates were prepared and tested in capillary-based western blots for
NanoLuc-labeled bovine IgG using the Jess automated system (Biotechne).

Results: Preputial tissue collected postmortem from calves treated with a high dose (3 mg) of secreted or anchored
MRNA showed radiance levels between 1.8-2.4 x 10° via IVIS, while low-dose calves exhibited no detectable radiance
after background correction. Despite this, NanoLuc-labeled bovine 1gG was identified in western blots of skin lysates
from all mRNA-treated calves. Chemiluminescent signals corresponded to bands of the expected size for bovine 1gG
with NanoLuc-labeled light chains. Testing preputial secretions for antibody by IFA was inconclusive, likely due to
sampling method and high background in control calf secretions.

Conclusions: The detection of NanoLuc in preputial skin samples from treated calves, through both VIS and western
blot, confirmed that aerosol application of synthetic mMRNA successfully induced the production of bovine IgG against
TF1.17 surface antigen. Inducing antibody production at the site of infection with aerosolized mMRNA has the potential
to become a novel and effective strategy to prevent or clear Tritrichomonas foetus infection in bulls.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant
Number 2021-67016-34571 from the USDA National Institute of Food and Agriculture.
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81 - Pathogenicity of Tritrichomonas foetus following exposure to anti-TF1.17 produced via synthetic mMRNA
transfection

Merrilee Thoresen?, Kenzie McAtee?, EImer Heath King?, Daryll Vanover?, Jae Yeon Joo?, Hannah Peck?, Philip John
Santangelo?, Amelia Woolums?*

IMississippi State University, 2Georgia Institute of Technology and Emory University. mt1657 @msstate.edu

Session: Parasitology & Vaccinology, 2025-01-20, 9:30 - 9:45

Objective: Aerosol application of synthetic mRNA to the urogenital mucosa of bulls to induce expression of
antibodies against Tritrichomonas foetus (Tf) could offer a new approach to treating or preventing bovine
trichomoniasis. Utilizing synthetic mRNA transfection of bovine cells to induce their expression of a monoclonal
bovine 1gG1 against the Tf cell surface adhesin TF1.17, we evaluated the extent to which expressed antibodies, 1)
bound to live parasites, 2) protected bovine cells from cytopathic effects of Tf and 3) reduced rates of Tf attachment
to cells.

Methods: Primary bovine preputial keratinocytes (PK) and a bovine kidney cell line (BK) were transfected with
synthetic mMRNA encoding anchored or secreted bovine IgG1 against TF1.17 with the reporter protein NanoLuc
luciferase fused to the antibody light chains. Tf were incubated in 24 and 48 h post-transfection supernatants and
antibody binding was measured via NanoGlo (Promega) luminescent assay. Viability of transfected BK exposed to Tf
was determined using neutral red uptake by BK at 12, 18 and 24 h following the addition of 1 million/cm2 Tf at 48 h
following transfection. Attachment of fluorescently labelled (Invitrogen CellTrace) Tf was assessed after introduction
of 0.5 million Tf/cm2 to BK at 48 h following transfection. Twenty-four hours later, non-adherent Tf were removed,
cultures were fixed in 4% PFA and nuclei were stained with DAPI. An automated fluorescence microscope was used
to enumerate BK cells and attached Tf. To identify differences among groups, means of parametric data were
compared with ANOVA and LSD; for non-parametric data, Kruskal-Wallis tests and pairwise comparisons were
performed (SPSS), with significance set at p < 0.05.

Results: There was a significant increase in relative light units (RLU) of parasites incubated in 24 and 48 h post-
transfection supernatants containing anchored or secreted anti-TF1.17, as compared to transfection controls (p<0.001),
indicating binding of expressed antibody to Tf. Twenty-four hours following co-culture with Tf, BK cells transfected
with anchored or secreted anti-TF1.17 had significantly higher viability (51 or 43%, respectively) as compared to
transfection controls (31%) (p=0.005). Adherence of Tf to BK cells that were expressing anchored or secreted anti-
TF1.17 was not significantly different from transfection controls (p=0.222), although variability among replicates was
high.

Conclusions: Antibody to TF1.17 produced by mRNA-transfected bovine cells bound to Tf. Cells expressing either
anchored or secreted anti-TF1.17 had higher viability following 24-h exposure to Tf as compared to non-transfected
controls. There was no detectable effect of expressed antibody on attachment of Tf to bovine cells, though accuracy
of this assessment was likely influenced by high inter-replicate variability. Antibodies produced by bovine cells
transfected with synthetic mMRNA bind Tf and reduce cytotoxicity of the parasite to host cells in vitro.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant
Number 2021-67016-34571 from the USDA National Institute of Food and Agriculture.

USDA
— |

Notes:

2025 Conference of Research Workers in Animal Diseases Page 62


mailto:mt1657@msstate.edu

s,
CRWAD
WORKERS 1N ANIMAL DISEASES d

CRWAD 2025 O ABSTRACTS

82 - A trans-amplifying SARS-CoV-2 mRNA vaccine generates broad antibody responses against multiple virus
variants

Abhinay Gontu!, Sougat Misra® 3, Shubhada K. Chothe? 3, Santhamani Ramasamy? 2, Padmaja Jakka*, Maurice
Byukusenge*, Lindsey C. LaBella? 3, Meera S. Nair®, Marco Archetti* ¢, Ruth H. Nissly* 4, Suresh V. Kuchipudi? 3

'Huck Institutes of the Life Sciences, Pennsylvania State University, ?Department of Infectious Diseases and
Microbiology, University of Pittsburgh, 3Center for Vaccine Research, University of Pittsburgh, 4Animal Diagnostic
Laboratory, Pennsylvania State University, S’MARS Veterinary Health, Antech Diagnostics, °Department of Biology,

Pennsylvania State University. abhinay@psu.edu
Session: Parasitology & Vaccinology, 2025-01-20, 9:45 - 10:00

Objective: With the ongoing evolution of SARS-CoV-2 variants, there is an urgent need for vaccines that generate
broadly cross-neutralizing antibodies. This study developed and evaluated a trans-amplifying(TA) mRNA vaccine
encoding a consensus spike protein. The objective was to induce broad antibody responses against multiple variants
using a reduced antigen dose compared to traditional mMRNA vaccines.

Methods: A consensus spike protein sequence was generated by aligning spike protein sequences from multiple
SARS-CoV-2 variants. Several additional sequence modifications were introduced to enhance the stability of the spike
protein's pre-fusion state. The TA mRNA platform, comprising two sets of mMRNAs—one for replicase and the other
for the antigen was developed and produced. Special design elements ensured that the replicase specifically amplified
the mRNA encoding the spike antigen. The impact of mMRNA amplification on the cellular transcriptome was also
evaluated in an epithelial cell model to investigate the off-target effect of the TA mRNA vaccine. Transgenic
humanized(h) ACE-2 mice were immunized with the TA mRNA encoding the consensus spike protein, using either
40 or 400 times less antigen than a full-dose traditional mMRNA vaccine. Post-immunization, neutralizing antibody
levels against multiple SARS-CoV-2 variants were measured. Additionally, hACE-2 transgenic mice vaccinated with
the TA mRNA vaccine were challenged with the SARS-CoV-2 Omicron BA.1 variant to assess the vaccine's
protective efficacy.

Results: Amplification of the antigen mMRNA by the replicase and efficient translation was confirmed in cells using
western blot analysis of cells transfected with the vaccine mRNA constructs. Immunization studies in hACE-2
transgenic mice demonstrated that the consensus spike TA mRNA vaccine elicited neutralizing antibody levels
comparable to those induced by a full-dose mRNA vaccine, despite using a lower antigen dose. Upon challenge with
the SARS-CoV-2 Omicron BA.1 variant, the TA mRNA vaccine reduced lung viral titers by over 10-fold, indicating
robust protective efficacy. The TA mRNA vaccine also induced cross-neutralizing antibodies in immunized mice
against multiple SARS-CoV-2 variants, indicating broad immunogenicity. Transcriptome analysis of cells transfected
with the vaccine mMRNA constructs revealed no significant change in the cellular mMRNA expression, confirming the
vaccine platform’s safety profile.

Conclusions: The consensus spike TA mRNA vaccine induced robust neutralizing antibodies against a broad range
of SARS-CoV-2 variants while utilizing a markedly lower antigen dose. The scalability and dose-sparing capability
of the TA mRNA platform are especially advantageous for veterinary applications.

Financial Support: We gratefully acknowledge the financial support from the Huck Chair in Emerging Infectious
Diseases Endowment (SVK), the Huck Innovative and Transformational Seed Fund (MA), Interdisciplinary
Innovation Fellowship at the One Health Microbiome Center (AG), Pennsylvania State University.
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83 - Analysis of risk factors for Valley Fever in Arizona: Application of negative binomial model
D. Areda’
!Department of Applied Sciences, Ottawa University. demelash.biffa@gmail.com

Session: Epidemiology, 2025-01-20, 6:00 - 8:00

Objective: To assess risk factors of Valley fever in Arizona using negative binomial model.

Methods: Data on Valley Fever cases and potential influencing factors in the Phoenix Metropolitan Area (PMA) from
2000 to 2023 were collected from various local, state, and federal institutions. Data was checked for over-dispersion
using the Dispersion Index (Variance-to-Mean Ratio). A negative binomial regression model was used to fit the data.
Cases and incidence rate of valley fever were considered as response variables, while all other recorded variables were
considered as predictor variables. Goodness-of-Fit of the model was assessed using the dispersion parameter (the
difference in deviance between full and null models).

Results: The study found that Particulate Matter 10 (PM10) (ug/m3) was the main risk factor for an increase in valley
fever cases and incidence (P=0.00528). Conversely, higher mean humidity (%) and wind speed (mph) were associated
with lower risk of valley fever cases. The dispersion index (DI) of the negative binomial model revealed significant
over-dispersion in the data (2021.08 for Valley Fever cases and 45.61 for incidence), suggesting that the use of a
Negative Binomial model was appropriate.

Conclusions: the analysis identified PM10 levels as a significant risk factor for increased Valley Fever cases in AZ,
while higher mean humidity and wind speed were associated with a lower risk. Negative Binomial model, validated
by a significant reduction in deviance and a low AIC, effectively explained the variability in Valley Fever cases and
incidence.
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84 - Effect of antioxidant supplementation on health and growth of pre-weaned dairy calves in a multi-herd
study

Abigail Reid?, Hannah Carlson?, Natalie Prichard?, Faith Cullens-Nobis!, Angel Abuelo*

1Dept. of Large Animal Clinical Sciences, Michigan State University. amr436@cornell.edu

Session: Epidemiology 3, 2025-01-20, 8:45 - 9:00

Objective: Within the first few weeks of life, dairy calves experience significant oxidative stress, which can impact
lymphocyte functioning with implications for vaccine efficacy and generalized health status. The aim of this study
was to determine the impact of parenteral antioxidant supplementation at birth on both health and growth outcomes
with a multi-herd study. We hypothesized that calves receiving parenteral antioxidant supplementation at birth will
demonstrate greater average daily gain (ADG) and experience reduced health events compared to those not receiving
supplementation.

Methods: Female dairy calves (n = 756) were enrolled from four different farms. Enrollment criteria included
receiving minimal to no calving assistance as well as having at least fair transfer of passive immunity as measured by
>5.1 g/dL serum total protein at 1 week of age. An electric random number generator was used to assign one of four
treatment groups for each calf: Multimin90 (Multimin North America Inc.), Bo-Se (Merck Animal Health), Vitamins
E-AD (VetOne), Saline (ICU Medical). Treatments followed the recommended dose for each commercial antioxidant
supplement. Farm staff were blind to treatment allocation. Weekly measurements (every 7 days) included body weight,
hip height, and health data (using University of Wisconsin Calf Health Scorer) such as clinical respiratory exam,
thoracic ultrasound, general appearance, and fecal observation. RStudio was used to build a linear mixed model with
repeated measures. Treatment, time (in weeks), and their interaction were included as fixed effects, while calf ID and
farm were included as random effects. Additionally, disease or absence thereof was determined for each calf such as
bovine respiratory disease (BRD), lung consolidation, diarrhea, all-cause morbidity, and mortality. Survival analysis
was performed on each disease using a Cox proportional hazards model.

Results: As expected, growth measurements (body weight, hip height) increased across all treatment groups from
week 1 to week 8, during the weaning period. However, there were no statistically significant differences between
treatment groups for growth or health parameters (total respiratory score, temperature). Similarly, there were no
significant differences observed between treatment groups regarding disease hazard ratio during the trial period.

Conclusions: Based on the statistical analysis, we fail to reject the null hypothesis and determined there was no effect
of parenteral antioxidant supplementation at birth, between treatments and against the saline control, on growth
parameters and health events throughout the weaning period. Under the management conditions of the four farms
included in this study, a single dose of antioxidant supplementation did not result in improved growth or health
outcomes for pre-weaned dairy calves. Nonetheless, the benefits of antioxidants are well known at the cellular level
and may still be beneficial for calves in a greater challenge situation. Further investigation is warranted to determine
if frequency of antioxidant supplementation can demonstrate a clinically significant change in growth or health.

Financial Support: This study was supported by competitive grant no. 2018-67015-2830 from the USDA National
Institute of Food and Agriculture and a grant from the Michigan Alliance for Animal Agriculture.
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85 - US-UK Caollab: Influence of vaccines, host genetics, and mutation rates on the evolution of infectious
diseases

John Dunn?, Jody Mays?, Cari Hearn!, Hans Cheng?, Margo Chase-Topping?, Carol Leitch?, Samantha Lycett?, Andrea
Doeschl-Wilson?

1USDA-ARS, 2Roslin Institute. john.dunn@usda.gov

Session: Epidemiology 3, 2025-01-20, 9:00 - 9:15

Objective: Imperfect vaccines or host genetic resistance may alter the balance of selection between pathogen
transmission and virulence by allowing more divergent but still virulent strains to be transmitted at reduced cost. Our
objectives are 1) determine the influence of imperfect vaccines and host genetics on viral transmission and evolution;
2) validate viral genome polymorphisms associated with increased virulence; 3) build models to develop strategies to
control the ecology, evolution and economic burden of Marek’s disease (MD); and 4) disseminate information on
Marek’s disease virus (MDV) and infectious bronchitis virus (IBV), and the impact of vaccination to the public using
various tools. We will focus on Objective 1 in this report.

Methods: In Objective 1, four high-resolution empirical datasets for detailed analyses of the effects of vaccination
and host genetics on MDV transmission and virulence evolution were generated from four large-scale MDV
transmission experiments. These experiments assessed both the direct and indirect effects of vaccination or host
genetic resistance to Marek's disease (MD) on the virus transmission, and monitored differences between vaccinated
and non-vaccinated birds or birds that are genetically resistant or susceptible to MDV, with regards to changes in the
virus sequences and associated changes in virulence over 10 successive generations (passages) of virus transmission
between naturally infected shedder birds and naive contact birds. Each passage and treatment included 10 birds with
6 biological replicates (>1,000 birds per experiment).

Results: Sequencing indicates high genetic stability of MDV with few polymorphisms discovered across the MDV
genome. The statistical analyses by Linear Mixed Model has shown that vaccination against MD does not block
infection and virus transmission but significantly reduces virus shedding, MD incidence and mortality of vaccinated
birds. In addition, transmission of vaccinated bird significantly reduces virus shedding, MD incidence and mortality
of non-vaccinated Contact birds. Posterior distributions for the epidemiological transition rates give evidence that
infection outcome depends on exposure dose and vaccination status of the recipient birds and the shedder birds, but
appear relatively stable across passages.

Conclusions: Infection and transmission dynamics of birds that have been inoculated with MDYV differ substantially
from those of birds that have become naturally infected through contact with infected shedder birds, highlighting the
importance of mimicking modes of transmissions representative of field conditions in vaccination and other MDV
challenge experiments. Furthermore, experiment 1 demonstrated that vaccination does not prevent MDV transmission
within all 10 subsequent passages. However, vaccination with the full recommended dose was found to not only
provide direct protection from MD and death to the vaccinated birds, but also indirect protection for non-vaccinated
contact birds. The ability to naturally transmit Marek’s disease through 10 passages of vaccinated birds highlights that
unless the environment is deep cleaned, Marek’s disease transmission will persist.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no.
2021-67015-33408 from the USDA National Institute of&nbsp;Food and Agriculture.
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86 - A quantitative model of the risk of FMD transmission following cattle movements during an outbreak
Torre Dunlea?, Shankar Yadav!, Michael Sanderson?

ICenter for Outcomes Research and Epidemiology, Kansas State University. tdunlea@vet.k-state.edu

Session: Epidemiology 3, 2025-01-20, 9:15 - 9:30

Objective: Foot and Mouth Disease (FMD) presents a major economic threat to the U.S. cattle industry. A key
pathway for FMD transmission between farms is through direct contact, primarily driven by the movement of livestock
between operations. While the Secure Beef Supply (SBS) project provides disease control guidelines—including
biosecurity protocols and daily active observational surveillance (AOS)—to curb further spread, there is no
quantitative assessment of FMD transmission risk under current suggested SBS protocols. Overly restrictive
movement control measures could severely disrupt business continuity and hinder the development of balanced and
effective outbreak management strategies. This study addresses this gap by estimating the transmission risk associated
with cattle movements during an FMD outbreak.

Methods: Simulations from InterSpread Plus (ISP, a spatially explicit, stochastic FMD spread model) were used to
estimate local, indirect, and direct daily transmission risk for cattle farms within 200 km of an infected premises (IP).
Daily incidence risk was used to inform the farm risk of infection in the model. Biosecurity effect on transmission risk
was modeled and analyzed at three different effectiveness levels (low, medium, and high). For infected farms, within-
herd disease dynamics and active observational surveillance (AOS) processes were used to estimate the probability of
detecting infection by days since infection. Movement farms were categorized as uninfected, infected but not detected
or infected and detected.

Results: Local transmission was predominant within 3 km of an infected premises (IP), with infection risk decreasing
sharply as distance increased. Additionally, increasing the number of direct cattle shipments received increased the
infection risk for receiving farms. The low, medium, and high levels of biosecurity modeled reduced infection
probability. However, farms within 3 km of an IP still faced substantial risk even at the highest level of biosecurity.
This highlights the potential risk posed by movements from farms near an IP, despite the benefits to business
continuity. Conversely, for farms situated more than 3 km from an IP, baseline risk was much lower and further
reduced by biosecurity measures. Allowing movements from farms more distant from an IP could help maintain
business continuity at a lower risk. The implementation of AOS significantly impacted the detection of Foot-and-
Mouth Disease (FMD) infected herds prior to movement. Baseline AOS parameters (75% of the herd observed and
60% probability of clinical disease recognition) resulted in a high probability of detection by day 8.

Conclusions: In response to an FMD outbreak, prompt and focused disease control programs will be necessary for
disease eradication, however, robust controls can impede business continuity. Quantitative assessment of cattle
movement risk based on the risk of herd infection and probability of detection prior to movement can help to estimate
the risk distribution of specific cattle movements in an FMD outbreak scenario. The results from this study will
improve our ability to make safe, informed cattle movement decisions, minimizing the impact of an FMD outbreak as
well as mitigating business continuity impacts on the cattle industry.
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87 - Evaluating FMD spread among U.S. dairy cattle premises: Findings from the InterSpread Plus model

Johnbosco U. Osuagwu?, Julia M. Smith?, Columb Rigney?

!Department of Animal and Veterinary Sciences, University of Vermont, 2United States Department of Agriculture’s
Animal and Plant Health Inspection Service. josuagwu@uvm.edu

Session: Epidemiology 3, 2025-01-20, 9:30 - 9:45

Obijective: Foot-and-mouth disease (FMD) is a highly contagious viral infection impacting cloven-hoofed animals,
leading to massive production and economic losses. Understanding its transmission dynamics is crucial for effective
control and prevention. This study evaluated FMD transmission in dairy cattle, comparing two outbreak scenario sets:
scenario set one focused solely on dairy farms and scenario set two included other dairy cattle premises- cattle dealers,
markets, and slaughter plants. The hypothesis posited was that the set of outbreak scenarios involving other dairy
cattle premises would significantly increase the average proportion of infected dairy farms when compared to the set
of outbreak scenarios that involved only dairy farms.

Methods: The study utilized the InterSpread Plus model (version 6.02.55), a robust spatially explicit and stochastic
simulation tool for epidemiological modeling. Key parameters included FMD infectivity, direct and indirect contact
movements, and normal and heightened local spread, all tailored to reflect the complexities of disease dynamics.
Airborne transmission through cattle was assumed in the model. Data from the Farm Location and Animal Population
Simulator (FLAPS), which disaggregates county-level census data collected by the USDA National Agricultural
Statistics Service, was used to create a farm file encompassing 65,779 dairy cattle premises. The model simulated
high-risk live animal transfers based on frequency, distance, and transmission probabilities. Indirect movements were
categorized by low and medium risk levels to reflect non-physical interactions. Local spread mechanisms and airborne
transmission probabilities were integrated to consider biosecurity practices and environmental factors. Eighty
iterations of the model were run for each scenario set: one with only dairy farms (64,057 premises) and the other
including 4,728 additional premises (comprising 3,031 cattle dealers, 1,033 cattle markets, and 664 slaughterhouses).
A two-sample proportions test was conducted using RStudio (version 2022.07.2 Build 576) to test the difference
between the proportion of infected dairy farms in the two outbreak scenario sets.

Results: In the first set of outbreak scenarios involving only dairy farms, an average of 2 farms (approximately
0.003%) were infected, ranging from 1 to 8 infected farms. In contrast, the second set of outbreak scenarios that
included other dairy cattle premises showed an average of 83 infected farms (about 0.12%), with a range of 1 to 628
infected farms. The analysis indicated a significantly higher proportion of infected dairy farms in the set of outbreak
scenarios containing other dairy cattle premises (P < 0.001).

Conclusions: The inclusion of other dairy cattle premises significantly increased the proportion of infected dairy
farms, highlighting the crucial roles of dealers, markets, and processors in the disease's spread. These findings provide
essential insights for stakeholders in animal health and agriculture, aiding the development of effective contingency
plans and biosecurity strategies tailored to specific risks associated with various livestock operations. This research
underscores the importance of evaluating other potential points of disease spread when informing plans for containing
and controlling FMD outbreaks.

Financial Support: This work was supported by the US Department of Agriculture National Institute of Food and
Agriculture, Agricultural Biosecurity program, under Award No. 2022-69014-37041.
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88 - State-level geographic disparities and annual changes in milk somatic cell counts across the United States,
2011-2023

Jessica Vidlund® 2 Agricola Odoi?, Chika C. Okafor!

1Department of Biomedical and Diagnostic Sciences, University of Tennessee, 2East Tennessee AgResearch and
Education Center-Little River Animal and Environmental Unit, University of Tennessee. jvidlund@utk.edu

Session: Epidemiology 3, 2025-01-20, 9:45 - 10:00

Objective: The dairy industry faces challenges related to mastitis, which significantly impacts milk quality.
Monitoring somatic cell counts (SCC) is critical, as SCC levels serve as indicators of udder health, legal thresholds,
and the presence of mastitis. Despite SCC's importance, limited research has explored its geographical disparities and
temporal changes across the United States. This study aims to investigate state-level geographic disparities annual
changes in SCC from 2011 to 2023.

Methods: This study analyzed records from Dairy Herd Improvement Association (DHIA) from January 2011 to
December 2023. The DHIA obtained monthly information, including SCC, from selected dairy farms across the
United States that subscribe to their service. States must have at least 3 herds with over 1000 animals per herd per
year to be included in the analysis. Median weighted SCC percent differences were calculated to assess temporal
changes. Wilcoxon-signed rank test, adjusted for multiple comparisons using the Benjamini and Hochberg procedure,
was used for the temporal analysis.

Results: The study analyzed data from 42 to 45 states annually between 2011 and 2023. The sample times in states
varied from 23 to 451,083 with median value at 6,247. The overall median weighted SCC decreased from 234,000
cells/mL in 2011 to 176,000 cells/mL in 2023, representing a 24.8% reduction. Notable reductions were observed in
select states with Virginia and Georgia experiencing the most significant decreases of 36.6% and 34.5%, respectively.
However, some states only saw a marginal decline in SCC levels, such as Tennessee (15.6%) and South Carolina
(14.0%). Conversely, Texas, California, and Colorado saw significant increases in median weighted SCC, with
Colorado experiencing a 147.9% rise.

Conclusions: Overall, the United States has seen a steady decline in composite SCC over the study period. However,
the decline in some states was not comparably optimal. By identifying states with little decline in SCC or persistent
high SCC, we have the ability to explore potential factors influencing these lower milk qualities. Addressing these
issues will lead to healthier herds and higher-quality milk production nationwide.

Financial Support: Data provided by the Dairy Herd Improvement Association
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89 - Hepatic transcriptome analysis reveals candidate genes in liver abscesses of beef x dairy crossbred steers

Luana D. Felizaril, Sydney M. Bowman?, Chiquito J. Crasto?, Jhones O. Sarturi!, Dale R. Woerner?, Bradley J.
Johnson?

!Department of Animal and Food Sciences, Texas Tech University, 2Center for Biotechnology and Genomics, Texas
Tech University. luana.felizari@ttu.edu

Session: Disease pathogenesis 2, 2025-01-20, 8:30 - 8:45

Obijective: Liver abscesses are a significant concern in the cattle feeding industry due to their higher prevalence and
association with visceral condemnation and carcass trimming. However, the molecular mechanism of development
and progression of liver abscesses is still unknown. Therefore, the objective of this study was to evaluate the hepatic
transcriptomic profile, immunohistochemistry, and IGF-I circulation from beef x dairy (Angus x Holstein) steers with
and without liver abscesses.

Methods: A total of twelve beef x dairy steers (average final body weight of 719 + 5.8 kg) were selected for blood
and liver collection at the packing plant, based on liver scores. The animals were divided into abscessed (n = 6) and
healthy livers (n = 6). The sera from the blood samples were used to quantify the circulating insulin-like growth factor
| (IGF-1) levels with an ELISA kit. The liver samples were divided into two portions. The first portion was used in
immunohistochemistry (IHC) to identify the insulin-like growth factor | receptor (IGF-IR) in the liver tissue. The
second portion was used for total RNA extraction, library preparation, and sequencing using the lllumina NovaSeq
6000 platform. Differentially expressed genes (DEGs) were identified using the DESeq2 R package, with an adjusted
p-value < 0.05 and fold change > 1.5. The DEGs were evaluated for gene ontology (GO), pathway enrichment, and
protein-protein interaction (PPI) network analyses.

Results: Overall, IGF-1 levels did not differ in the sera regardless of liver condition; however, the IGF-IR abundance
in the liver tissue was up-regulated for liver abscesses. A total of 568 DEGs were identified with 372 up-regulated and
196 down-regulated genes in liver tissue with abscesses. Among these, the most highly up-regulated genes were
FGF23, NXPH4, and CYP7AL, while EPHA6, CD70, and INHBA showed the most significant downregulation.
Following a PPI network analysis, THBS1 and COL1A2 were the most significant hub genes. Moreover, DEGs
showed significant enrichment in biological processes including angiogenesis, cell migration, cell adhesion, and
extracellular matrix organization. Also, DEGs were associated with the up-regulation of several pathways signaling,
including hepatic fibrosis, interleukin, and IGF-I signaling.

Conclusions: Our study revealed candidate genes and pathways associated with liver abscesses in cattle, including
key genes in inflammatory responses and tissue remodeling. These findings provide valuable evidence that could
enhance our understanding of the progression of liver abscesses in cattle.

Financial Support: This project was supported by Gordon W. Davis Reagent’s Chair in Meat Science and Muscle
Biology Endowment at Texas Tech.
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90 - WGS of intrauterine E. coli from cows with metritis reveals a non-unique genotype and the lack of virulence
factors associated with disease

Adriana Garzon?, Carl Bashas?, Cory Schlesener?, Noelia Silva del Rio?, Betsy Karle®, Fabio Limat, Bart C. Weimer?,
Richard Pereira®

!Department of Population Health and Reproduction, University of California, Davis, ?Veterinary Medicine Teaching
and Research Center, University of California, Davis, *Cooperative Extension, University of California, Davis.
amgarzon@ucdavis.edu

Session: Disease pathogenesis 2, 2025-01-20, 8:45 - 9:00

Objective: Metritis is a common infectious disease in dairy cattle and the second most common reason for treating a
cow with antimicrobials. The pathophysiology of the disease is complex and is not completely understood.
Escherichia coli has been traditionally attributed to playing a major role in a cascade of events that affect the
prevalence, severity, and persistence of uterine disease in cattle. Specific endometrial pathogenic E. coli have been
reported to be adapted to the endometrium and sometimes lead to uterine disease. Unfortunately, the specific genomic
details of the endometrial-adapted isolates have not been investigated using enough genomes to represent the genomic
diversity of this organism to identify specific virulence genes that are consistently associated with disease development
and severity. The objectives of this project were to 1) define the association between the prevalence of specific AMR
and VVF genes in E. coli with the clinical status related to uterine infection; 2) identify the genetic relationship between
E. coli isolates from cows with diarrhea, mastitis, and with and without metritis; and 3) determine the association
between the phenotypic and genotypic AMR identified on the E. coli isolated from postpartum cattle in California.

Methods: Bacterial isolates (n = 162) were obtained from a cross-sectional field study that collected intrauterine
swabs from post-partum cows between 3 and 21 DIM from 25 commercial dairy farms in CA. Cows were diagnosed
and categorized into one of three clinical groups before enrollment: metritis (MET), as a cow with watery, red or
brown colored, and fetid vaginal discharge (VD); cows with purulent VD (PUS) as a non-fetid purulent or
mucopurulent VD; and control cows, (CTL) as cows with either no VD or a clear VD. For genomic comparison with
other E. coli strains, public genomes (n=130) from cows with diarrhea, mastitis, and metritis were included in GWAS,
and PERMANOVA analyses were used to evaluate differences between the drug classes or the VF category among
clinical groups.

Results: A distinct E. coli genotype associated with metritis could not be identified. Instead, a high genetic diversity
among the isolates from uterine sources (metritis, pus, or control group) was present. A virulent factor previously
associated with metritis (fimH) using PCR methods was not associated with metritis. Genomic comparison with
isolates from the public domain revealed that extended-spectrum beta-lactamase (ESBL) genes were more abundant
in genomes from diarrhea and metritis clinical groups than isolates from mastitis, pus, or control. Genomes from the
metritis clinical group had higher odds of carrying the CTX-M-124 ESBL gene. In comparison, genomes from the
diarrhea group had higher odds of carrying TEM-105, TEM-1B_1, and TEM-1 ESBL genes when compared to those
isolated from mastitis, pus, or control. There was moderate overall accuracy for WGS to predict phenotypic resistance,
which considerably varied depending on the specific antimicrobial tested.

Conclusions: Findings from this study using population WGS that represent the genomic diversity of the organism
contradict the traditional pathotype classification and the unique intrauterine E. coli genotype associated with metritis
in dairy cows.

Financial Support: Funding for this research was provided by the U.S. Department of Agriculture Project number
CALV-DHHFS-059. Any opinions, findings, conclusions, or recommendations expressed in this publication are those
of the authors and do not necessarily reflect the view of the USDA
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91 - Heat stress alters innate immune function of the endometrial mucosa in dairy cows and is associated with
increased uterine disease

Arslan Tarig®, John J. Bromfield!

1Department of Animal Sciences, University of Florida. joromfield@ufl.edu

Session: Disease pathogenesis 2, 2025-01-20, 9:00 - 9:15

Objective: As environmental temperatures and food insecurity increase globally, it is imperative to determine the
impact of heat stress on the physiology of food producing animals. Dairy cows are susceptible to uterine disease, with
40% of animals developing disease that increases culling and reduces fertility and milk production. We hypothesized
that environmental heat stress would increase the susceptibility of cows to develop disease and alter the innate immune
function of the endometrial mucosa of the uterus.

Methods: To evaluate the seasonal incidence of uterine disease, clinical records of 3,507 cows were evaluated in
north central Florida. To assess the innate immune function of the endometrial mucosa, endometrial epithelial cells
were isolated from cows using a cytobrush at d 21 after calving (n = 7) and cultured at 38.5°C or 40.0°C to mimic
heat shock conditions. Cells were simultaneously exposed to 1 pg/mL of the bacterial endotoxin, LPS, for up to 24 h
and gene expression of inflammatory mediators was measured. The effect of repeated heat shock on LPS responses
was examined when endometrial epithelial cells (n = 10) were cultured at 40.0°C during two 24-h periods prior to
exposure to LPS.

Results: Calving during the hot season increased the development of uterine disease in cows. During the period of
April through September when the average monthly temperature-humidity index exceeded the physiological threshold
of 68, the incidence of uterine disease increased (P = 0.03) by 14.2% compared to cows that calved in the cooler
months of October through March.Isolated endometrial epithelial cells increased (P < 0.001) the expression of the
heat shock protein HSP1A1 by 2.2-fold after being cultured at 40.0°C for 12 h compared to cells cultured at 38.5°C,
indicating a functional heat shock response. Interestingly, the maximal LPS induced expression of the chemokine
CXCLS8 and cytokine 1L6 were reduced (P < 0.01) by 2.7-fold and 3.7-fold in cells cultured at 40.0°C compared to
cells cultured at 38.5°C. Culture temperature had no effect on LPS induced expression of the cytokine IL1B. Repeated
exposure to heat shock for two 24-h periods had the same effect on endometrial epithelial innate immune responses
as exposure to a single period of heat shock.

Conclusions: These data indicate that the development of clinical uterine disease increased when cows calve in hotter
months of the year compared to cooler months. In addition, we show that innate immune function of the endometrial
mucosa is reduced when cells are cultured at 40.0°C, which mimics the temperatures of cows under heat stress
conditions. These findings suggest that heat stress of dairy cows alters mucosal innate immunity which is associated
with the increased development of uterine disease. Understanding and mitigating the effects of heat stress on dairy
cow health will improve animal welfare, health and productivity while collectively enhancing food security and
environmental impacts of dairy production.

Financial Support: This material is based upon work that is supported by the National Institute of Food and
Agriculture, U.S. Department of Agriculture, under award number 2024-67015-42414.
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92 - Using fluorescent Salmonella serovars to evaluate trafficking and tissue preference in orally challenged
calves

Stephenie M. Bradley?, Alexis M. Carey?, Claudia Ossa-Trujillo?, Ashlyn H. Strickland?, Ingrid M. Leon?, L. Garry
Adams?, Sara D. Lawhon?, Keri N. Norman?, Nikki Shariat®, Cheryl Herman?, Roberta A. Pugh?, Javier Vinasco-
Torres?, H. Morgan Scott!

!Department of Veterinary Pathobiology, Texas A&M University, 2Department of Veterinary Integrative Biosciences,
Texas A&M University, *Department of Population Health, University of Georgia. sbradley2@tamu.edu

Session: Disease pathogenesis 2, 2025-01-20, 9:15 - 9:30

Objective: Non-Typhi serovars of Salmonella enterica subspecies enterica cause foodborne illness in humans which
are often associated with undercooked ground meats. Despite slaughter-plant advances, the incidence of salmonellosis
remains high. Salmonella colonization of lymph nodes, which may be incorporated into ground beef, remains a critical
challenge in the ongoing effort to control Salmonella.We aimed to determine how fluorescent Salmonella colonize
the challenged bovine host, providing an enhanced method to study potential serovar differences in invasion potential,
tissue affinity and distribution, and bacterial quantification in peripheral lymphatic tissues. We also aimed to
understand how Salmonella delivered orally can travel to and colonize peripheral lymphatic tissue. We used a
pansusceptible S. Newport CDC strain isogenic to the novel MDR S. Newport strain implicated in a current multi-
year and multi-state US outbreak. Additionally, a wild type S. Lubbock strain isolated from healthy bovine lymph
node tissue was selected for comparison.

Methods: Salmonella strains were modified with the Tn7 method to chromosomally encode a fluorescent mCherry
gene (S. Newport) or a fluorescent sfGFP (super folder green fluorescent protein) gene (S. Lubbock). Holstein steers
(n=12) were orally challenged under ABSL-2 conditions with Salmonella strains at 109 CFU in three replicates of
four and housed individually by replicate for 7 days after challenge. Within replicates, one calf was randomly assigned
to each treatment group: sfGFP S. Lubbock only, mCherry S. Newport only, both serovars ata 1:1 ratio, and a negative
control. Blood and feces were collected daily during challenge, and several different peripheral lymphatic tissues,
mesenteric lymph nodes, bone marrow, spleen, and liver were collected at necropsy on day seven.Blood cultures were
incubated for 96-hours and plated onto Salmonella selective media (XLT4). A portion of tissue samples were fixed
and prepared for fluorescent microscopy. The remaining tissue samples and feces were enriched for Salmonella and
plated onto XL T4 media. Salmonella positive cultures were imaged on a ChemiDoc MP Imaging System to determine
the presence of fluorescent colonies. The fixed tissue samples were mounted and imaged with either a Zeiss fluorescent
upright microscope or a Zeiss LSM 780 confocal microscope.

Results: Fluorescent Salmonella strains were recovered in both the feces and tissues of all challenged calves. The
sfGFP Salmonella was recovered in the feces of a calf challenged with only S. Lubbock. As expected, both sSfGFP and
mCherry Salmonella were recovered in the feces of calves challenged with both serovars. Fluorescent Salmonella
were recovered in cultures of tissue samples from all challenged calves. The mCherry S. Newport was recovered more
frequently in tissue than the sfGFP S. Lubbock. Microscopically, Salmonella was observed in multiple different tissue
samples.

Conclusions: Intrachromosomally fluorescent Salmonella proved an effective method for studying the trafficking of
Salmonella throughout the bovine host and for evaluating differences in invasion potential and bacterial quantities
between serovars. Fluorescent challenge strains were recovered in the feces and tissues of orally challenged calves,
demonstrating that Salmonella consumed by cattle travel to the peripheral lymphatic tissues, including lymph nodes,
and can become a risk to food safety.

Financial Support: Texas A&M AgriLife Research; USDA NIFA Animal Health and Disease Research Capacity;
College of Veterinary Medicine & Biomedical Sciences, Texas A&M University, Merit & Excellence Fellowship
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93 - Interactions of Fusobacterium necrophorum, Bacteroides pyogenes and Porphyromonas levii in bovine
metritis

Dianjun Cao?, Bindu Subhadra!, Mehwish Ammad?, Thomas Inzana?, SooJin Jeon?!

1Department of Veterinary Biomedical Sciences, Long Island University. dianjun.cao@Iliu.edu

Session: Disease pathogenesis 2, 2025-01-20, 9:30 - 9:45

Objective: Metritis is a multifactorial disease caused by polymicrobial bacterial infection. The uterine microbiota of
cows with metritis undergoes divergence and dysbiosis postpartum characterized by an increase in Fusobacterium
necrophorum, Bacteroides pyogenes, and Porphyromonas levii. Moreover, in animals that recover from metritis, the
abundance of all three bacterial species decreases, implying that the interaction among F. necrophorum, B. pyogenes,
and P. levii is essential for the development of metritis. To identify potential synergistic relationships between F.
necrophorum, B. pyogenes, and P. levii, we investigated the growth, biofilm formation, and interactions of these three
bacteria cultured in vitro.

Methods: F. necrophorum, B. pyogenes, and P. levii were isolated from the uterus of Holstein dairy cows with metritis
and characterized using Gram staining, scanning electron microscopy (SEM), and metabolite profiling. The
suspensions of these isolates prepared from log-phase cultures were then analyzed with growth curve, coaggregation,
adherence to bovine endometrial epithelial (BEND) cells, and biofilm assays. Biofilm assays were performed
anaerobically in 96-well or 24-well culture-treated plates at 37°C. The resulting biomass of biofilms was evaluated by
crystal violet staining. For analysis of the spatial organization of in vitro biofilms composed of F. necrophorum, B.
pyogenes, and P. levii, all three species were mixed at a 1:1:1 ratio and grown anaerobically on coverslips for 5 days
at 37 °C. The biofilms were labeled using fluorescence in situ hybridization (FISH) with 16S rRNA-targeted
oligonucleotide probes specific to F. necrophorum, B. pyogenes, and P. levii conjugated with Fam, Cy5, and Cy3,
respectively, and analyzed using confocal laser scanning microscopy (CLSM).

Results: F. necrophorum thrived at pH 7, while B. pyogenes preferred pH 6. In contrast, P. levii adapted well across
a broader pH range (pH 6 to 9). F. necrophorum, B. pyogenes, and P. levii influenced the environmental pH of the
culture media differently. F. necrophorum and B. pyogenes created acidic environments, while P. levii could alkalinize
its surroundings under certain conditions (initial pH 6 and 7). Each bacterium developed unique strategies for energy
acquisition in the uterine environment. Notably, F. necrophorum displayed strong autoaggregation and coaggregation
with the other two species, while B. pyogenes and P. levii exhibited minimal coaggregation. This coaggregation may
contribute to mixed-species infections. B. pyogenes and P. levii formed single-species biofilms within three days of
inoculation, whereas F. necrophorum did not form biofilms efficiently under similar conditions. Consistent results
were observed across three different broths: brain heart infusion, Wilkins Chalgren, and chopped meat broth. CLSM
imaging of FISH-labeled biofilms cultured in chopped meat broth for five days confirmed these findings, revealing a
multispecies biofilm dominated by P. levii, with B. pyogenes and F. necrophorum distributed throughout. The biofilm
depth ranged from 30 to 60 pm, illustrating cooperative interactions among the three species.

Conclusions: F. necrophorum plays an important role in the interaction and formation of biofilm with B. pyogenes
and P. levii. The presence of all three species results in the most significant coaggregation and biofilm formation,
implying a cooperative or synergistic interaction among three species.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant; 2021-
67015-34420 from the USDA National Institute of Food and Agriculture
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94 - 3D bovine endometrium model for studying host-pathogen interactions associated with metritis
M.K Panda?, B Subhadra?, T Inzana?, SJ Jeon*

1Department of Veterinary Biomedical Sciences, Long Island University, Brookville, NY. mrunmaya.panda@liu.edu

Session: Disease pathogenesis 2, 2025-01-20, 9:45 - 10:00

Objective: Metritis is a prevalent inflammatory uterine disease, impacting about 20% of dairy cows, primarily
resulting from bacterial infections following calving. Our previous research highlighted a significant increase in
Bacteroides, Porphyromonas, and Fusobacterium in the uterine microbiota of cows affected by metritis. However,
the specific mechanisms through which these bacteria contribute to the disease remain largely unknown. In this study,
we aimed to develop a 3D cell culture model to explore the interactions among these three bacterial species and gain
insights into the development of metritis in postpartum dairy cows in vitro.

Methods: To develop a 3D cell culture model, bovine endometrial epithelial (BEND) cells were cultured in
Dulbecco’s modified eagle medium (DMEM) supplemented with 10% fetal bovine serum (FBS) and 10% horse serum
(HS). A total of 7.5 x 104 cells were mixed with 17.5% collagen (5 mg/mL) and evenly distributed into the wells of a
24-well plate by adding 125 pL per well, followed by a 15-minute incubation. Once solidified, 300 uL of DMEM per
well was added and incubated at 37°C for 24 hours. To prepare the bacterial inoculum, uterine bacteria including
Bacteroides pyogenes (Bp), Porphyromonas levii (PI), and Fusobacterium necrophorum (Fn) were cultured
anaerobically on BHI agar plates and then grown overnight in chopped meat broth. The next day, the 3D BEND cells
were inoculated with the overnight bacterial cultures, either individually or in combinations, at a multiplicity of
infection (MOI) of 10 and incubated for 5 days under anaerobic conditions. After incubation, the 3D BEND cells were
rinsed with Dulbecco's phosphate-buffered saline (dPBS), fixed using 2% glutaraldehyde, and stained with Hoechst
for imaging analysis with a confocal microscope.

Results: We observed that BEND cells became polarized over time, indicating their progression and maturation within
the 3D environment and they remained viable throughout the experiment. BEND cells infected with F. necrophorum
formed several clusters, indicating that F. necrphorum could adhere and invade host cells. In contrast, B. pyogenes
and P. levii were scattered and showed no clustering around the BEND cells. When all three uterine bacteria were
present, larger clusters formed compared to infection with F. necrophorum alone. This suggests that F. necrophorum
plays a key role in interacting with both other uterine bacteria and BEND cells. RNA-Seq will be performed to
characterize the transcriptomes of both the bacteria and BEND cells in the infection model. DESeq2 (v.1.34.0) will
be used for differential expression analysis with significant differences defined as a log2 fold change > 1 and P <0.05.

Conclusions: The establishment of a 3D culture of bovine endometrial cells is a crucial first step toward modeling
the complex in vitro microenvironment. This proposed model will ultimately provide a way to study how these
anaerobic uterine bacteria interact with the host and how these interactions increase the risk of infections in cows with
metritis. We will use this model to investigate host gene expression in response to polymicrobial infections involving
these three uterine pathogens, thereby elucidating the underlying mechanisms of metritis.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no.
2021-67015-34420 from the USDA National Institute of Food and Agriculture.
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95 - Listeria monocytogenes infection in the bovine ligated ileal loops

Yuxing Chen?, Trina Westerman?, Mariana Paiva Rodrigues?, Cheta Siletti', Zepeng Tu?, Shreya Kumar!, Johanna
Elfenbein!, Tu-Anh Huynh?

tUniversity of Wisconsin Madison. ychen2328@wisc.edu

Session: Bacteriology 1, 2025-01-20, 8:30 - 8:45

Objective: Listeria monocytogenes is an invasive pathogen in humans and more than forty animal species, including
ruminants. Although acquired orally, L. monocytogenes can breach the intestinal barrier to systemically infect
multiple organs, causing highly lethal clinical listeriosis in cattle of all ages. The gastrointestinal (GI) phase of L.
monocytogenes infection precedes systemic spread, and is a determinant of listeriosis outcome. Very little is known
about L. monocytogenes pathogenesis in the bovine Gl tract, and such knowledge is greatly hampered by the lack of
a suitable bovine infection model. To address this knowledge gap, we developed a bovine intestinal infection model
for L. monocytogenes, using calf ligated ileal loops. The objectives of this project are to determine L. monocytogenes
replication and invasion Kinetics, and perform preliminary assessments of mucosal immunity against L.
monocytogenes infection.

Methods: Neonatal calves at 3 - 6 weeks of age were placed under general anaesthesia, and abdominal surgeries were
performed to ligate the ileum into ~ 38 loops of ~ 5 ¢cm long, with spacers between adjacent loops. The loops were
injected either with phosphate-buffered saline (PBS) containing L. monocytogenes or PBS alone as mock controls.
The ileum was returned to the abdomen and the calf maintained under general anesthesia. Loops were harvested at 5
and 8 hours post infection (hpi) for L. monocytogenes quantification, histopathology, and RNAseq.

Results: At an inoculum dose of 5x107 cfu per loop, L. monocytogenes strain 10403S consistently infected the lumen
and intestinal tissue in all of the six animals in our study. Luminal burdens were rather variable, with medians of ~103
cfu/g at 5 hpi and 106 cfu/g at 8 hpi. Intestinal tissue burdens were rather consistent, with medians of 102 cfu/g at 5
hpi and 5 x 103 cfu/g at 8 hpi. Increasing inoculum dose to 108 cfu per loop did not increase L. monocytogenes
burdens. Interestingly, a L. monocytogenes mutant that is defective for general stress response (Sigma B) did not
exhibit an infection defect. Preliminary histopathology revealed no overt mucosal inflammation in response to L.
monocytogenes infection. RNAseq is in progress to quantify bovine gene expression at the infection sites.

Conclusions: These data suggest that: i) L. monocytogenes can replicate in the bovine Gl tract within 8 hours of
infection, ii) Although tissue invasion is consistent, the vast majority of L. monocytogenes remains in the intestinal
lumen. There appear to be “upper limits” for L. monocytogenes burdens in the calf intestines, which are approximately
108 cfu/g of luminal contents and 105 cfu/g intestinal tissue. Despite such high burdens, L. monocytogenes does not
elicit visible tissue inflammation at this early stage of infection (8 hpi). The general stress response factor, Sigma B,
which is important for many GI tract-relevant stress conditions in vitro, is dispensable for L. monocytogenes
colonization of the cattle intestines. Our infection model will be used to interrogate the genetic determinants of L.
monocytogenes colonization in the bovine Gl tract.

Financial Support: Funding was provided by USDA NIFA project WIS05035
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96 - Exploring biofilm formation in Mycoplasma ovipneumoniae: attachment, nuclease activity, and
disaggregation

B. Tegner Jacobson?, Eli T. Selong?, Jessica DeWit!, Noah Adams?, Sobha Sonar?, McKenna Quirk?, Diane Bimczok?,
Erika R. Schwarz?

!Montana State University, 2Montana Veterinary Diagnostic Laboratory. bry.tegner@gmail.com
Session: Bacteriology 1, 2025-01-20, 8:45 - 9:00

Objective: Mycoplasma ovipneumoniae (M. ovi) is a facultative respiratory pathogen associated with atypical
pneumonia in domestic sheep. Recent work has shown that M. ovi can form biofilms in vitro, and extracellular DNA
(eDNA) produced by many biofilms is a key component of adherence and immune resistance. The objectives of this
study were to determine (1) whether biofilm formation is associated with altered nuclease activity in M. ovi biofilms
compared to planktonic bacteria and (2) whether exogenous nuclease is effective in disaggregating mature M. ovi
biofilms.

Methods: Biofilm formation by M. ovi was tested using a reference strain (Y98, ATCC 29419) that was cultured on
glass-bottom 96-well plates (12 replicate cultures). Biofilms were compared to planktonic cells grown on 96-well
polystyrene plates. Whole cell nuclease activity was assessed by observing the digestion of phage DNA on an agarose
gel (2 replicates/treatment). We also exposed M. ovi to exogenous nuclease to see whether this would prevent the
adherence of a new biofilm on the glass surface, or whether exogenous nuclease could mediate disaggregation of
established biofilms (12 replicates/treatment).

Results: The M. ovi biofilms showed a peak in maturity at 3 days of incubation, with a confluence of 38.97 + 4.03%
on the glass-bottom plate. These biofilms showed increased levels of whole-cell nuclease activity with degradation of
the added phage DNA seen on the agarose gel, with a visible DNA smear. In contrast, the planktonic cells showed a
lower nuclease activity than the biofilms, with no visible DNA degradation on the agarose gel. Treatment of the
planktonic cells with exogenous nuclease significantly (Student’s t-test, p < 0.001) decreased the ability of M. ovi to
adhere to the plates and form new biofilms, with a 15.0 + 7.8% reduction in biofilm confluence at 3 days of incubation.
Conversely, we observed a significant 3.4 + 2.9% increase (Student’s t-test, p < 0.05) in biofilm confluence when the
mature biofilms were treated with the nuclease.

Conclusions: Our data suggest that eDNA is an important component of M. ovi biofilm adherence, with reduced
biofilm confluence observed when the cells were treated with exogenous nuclease before adherence. Whole cell
nuclease activity was increased in the biofilms, which might be due to the inability of M. ovi to synthesize nucleic
acid. Scavenging of environmental nucleic acids might allow the organism to recycle the environmental DNA in a
controlled manner to contribute to continued growth and reshaping of the biofilm. Further supporting this hypothesis
is the increase in confluence observed when treating the mature biofilms with the exogenous nuclease. This was
surprising, but previous work with other species has observed instances where the addition of nucleases can act to
modulate biofilm formation.

Financial Support: Funding for this research was provided by the USDA award 2022-67016-36503, by USDA-NIFA
award 2023-67011-40356 (to BTJ), by a MT INBRE Undergraduate Scholar Award (to ES), and the Montana
Agricultural Experiment Station.
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97 - Molecular characterization of uncommon historical isolates of Salmonella

Nigatu A. Atlaw?, Jessica Hicks?, Patrick Camp?, Tonya Mackie!, Edward Palmer!, Dana Ludwick?, Matt Eiben?,
Karthik Shanmuganatham?, Brenda Morningstar-Shaw!

LUSDA-APHIS-NVSL. Nigatu.Atlaw@usda.gov

Session: Bacteriology 1, 2025-01-20, 9:00 - 9:15

Objective: Multidrug-resistant Salmonella can be a challenge for treatment in infected people and animals. The
National Veterinary Services Laboratories (NVSL) receives Salmonella isolates from multiple sources including
domestic animals, wildlife, environmental samples, and food/feed items. The objective of this study was to
characterize uncommon historical isolates of Salmonella kept at the Bacterial Typing Section (BTYP) of the NVSL.
These isolates were accumulated over a period of about 50 years, 1967 to 2017.

Methods: A total of 457 Salmonella were analyzed in this study. The isolates were serotyped using classical
serotyping complimented with the XMAP Salmonella Serotyping Assay for detection of ‘O’ and ‘H’ antigens. Of
these, 85 isolates were selected for whole-genome sequencing using the lllumina MiSeq platform. The WGS data was
analyzed for common antimicrobial resistance (AMR) determinants (AMR genes, plasmids, and AMR-associated
point mutations) and virulence factors using the AMRFinder and ABRicate with the virulence factor database. Mobile
genetic elements and Salmonella Pathogenicity Islands were obtained from in silico databases on the Center for
Genomic Epidemiology. WGS-based serovars were predicted using Seqsero2, and a kSNP phylogenetic tree was used
to compare relative relationships.

Results: No AMR genes were found in 81.2% of the isolates. Sixteen isolates (18.8%) were predicted to be resistant
to at least one antimicrobial. Of these, three Salmonella isolates were predicted to be multi-drug resistant (resistant to
three or more classes of antimicrobials). Interestingly, FosA7 gene was detected in eight isolates, three of which were
recovered in the 1990°s. Predicted resistance to phenicols, tetracyclines, beta-lactams, quinolones, trimethoprim, and
aminoglycosides was detected in three to five isolates. Fifty-four different types of mobile genetic elements were
detected. Fifty of the isolates had at least one plasmid commonly associated with AMR genes including IncFIB, IncFll,
Incl, Col_types, IncHI_types, IncA/C, and IncX. Sixteen different types of Salmonella Pathogenic Islands were
detected; and SPI-1, SPI-2, SPI-3, SPI-5, and SPI-9 were detected in all sequenced isolates. At least 88 virulence
genes were detected per genome of the isolates.

Conclusions: These rarely detected and historical Salmonella isolates possess important AMR determinants, and the
detection of key virulence factors indicates their pathogenic potential.

Financial Support: USDA/APHIS - The National Veterinary Services Laboratories (NVSL)
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98 - Identification of virulence genes in Salmonella isolates from cattle.

Ethan P. Dudley?, Sal Lamsal', Paul S. Morley!, Matthew A. Scott!, Lee J. Pinnell!, Brandy A. Burgess?, Robert
Valeris-Chacin!

WERO program, Texas A&M University, 2University of Georgia. edudley01@exchange.tamu.edu

Session: Bacteriology 1, 2025-01-20, 9:15 - 9:30

Objective: Salmonella enterica subsp. enterica is one of the leading causes of foodborne illness in the United States
(U.S.). Beef products account for a relatively small proportion of cases, but increased interest among U.S federal
agencies in reducing salmonellosis has highlighted the lack of information regarding the genetic determinants of
virulence among Salmonella circulating in cattle. Therefore, our objective was to characterize the virulence genes
present in clinical Salmonella isolates from cattle.

Methods: Three-hundred Salmonella isolates from the Colorado State University’s James L. Voss Veterinary
Teaching Hospital collected during a cattle health surveillance program between 2002 and 2012 were received at the
VERO research laboratory. Genomic DNA was extracted using the DNeasy Ultraclean Microbial Kit (Qiagen, Hilden,
Germany) and whole-genome sequencing was performed using the native barcoding kit v14, R10.4.1 flow cells, and
the MinlON MK1C sequencer (Oxford Nanopore Technologies, Oxford, United Kingdom). Long-read sequence
quality was assessed using LongQC. Genome assemblies were derived using Flye and polished by Medaka. Genomic
DNA from each isolate was also sent to the North Texas Genome Center at the University of Texas at Arlington for
short read sequencing. Short read sequence quality was assessed using FastQC and MultiQC and low-quality reads
were trimmed using Trimmomatic. Pypolca was used to further correct the Medaka-polished assemblies using the
short reads. Prokka was used to generate annotated genome assemblies, which were used as input for a pan-genome
analysis using Roary. The gene presence-absence matrix from Roary was used to create a phylogenetic tree visualized
in Interactive Tree Of Life. ABRicate was employed to search the assemblies for virulence genes using the virulence
factor database (VFDB). Scoary was utilized to detect associations between virulence genes and the metadata using a
Fisher’s exact test. The false discovery rate was controlled with the Benjamini-Hochberg method according to a p-
value cutoff of 0.2 and adjusted for the population structure.

Results: The most prevalent Salmonella serotypes were Montevideo (n=43, 14.33%), Muenster (n=40, 13.33%), and
Newport (n=36, 12%). In this study, Salmonella isolates harbored 148.3 virulence genes on average, with most genes
(n=137) present in at least 80% of the isolates. We detected 26 virulence genes that occur in less than 20% of the
isolates and code for metabolic factors, effector delivery systems, toxins, and proteins involved in adhesion and stress
survival. A set of virulence genes were significantly associated with increased fitness to induce diarrhea and fever in
older animals. These genes were more prevalent in isolates collected between 2002 and 2007, suggesting a possible
temporal trend. Interestingly, a different set of genes encoding exotoxins was found to be significantly associated with
milder cases in younger cattle.

Conclusions: Our results show high diversity of Salmonella virulence genes and associations between different sets
of virulence genes depending on the age of the host. Differential carriage of virulence genes may reflect further
adaptations to the host or other stressors related to the environment and husbandry. More research is needed to
understand how these less common virulence genes contribute to Salmonella fitness in cattle.

Financial Support: Research coordinated by the National Cattlemen’s Beef Association, a contractor to the Beef
Checkoff
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99 - Unraveling the antibiotic-dependent evolutionary changes in globally emerging multidrug-resistant
Salmonella

Samuel Ajulo?, Smriti Shringi!, Devendra H. Shah!
Texas Tech University School of Veterinary Medicine. sajulo@ttu.edu
Session: Bacteriology 1, 2025-01-20, 9:30 - 9:45

Objective: The evolution of antimicrobial resistance (AMR) and multidrug resistance (MDR) in bacterial pathogens
depends on the balance between the fitness advantages and costs imposed by AMR traits. Most laboratory-based
studies on AMR have focused on the effects of single antibiotics, primarily using E. coli as models. However, the
differential impact of various classes of antibiotics on the evolution of AMR, especially in clinically relevant bacterial
strains, remains unclear. This study aims to investigate how different antibiotic classes influence AMR evolution and
uncover the molecular mechanisms driving this process. The study uses the clinically relevant, multi-drug resistant
(MDR) Salmonella Kentucky ST198 strain PU131 (MDR-SK198).

Methods: Duplicate clonal evolutionary lineages (CELs) of MDR-SK198 were passaged for over 4000 generations
(265 days) with or without exposure to five antibiotic classes: amoxicillin, chloramphenicol, ciprofloxacin,
sulfamethoxazole-trimethoprim, and tetracycline, in intestinal-mimicking media. Evolved lineages under
ciprofloxacin, sulfamethoxazole-trimethoprim, and non-antibiotic conditions were selected (representative CELs for
different trajectories) to determine genotype-phenotype associations and the impact on bacterial fitness in different
metabolic and stressor conditions. Genotypic changes of evolved CELs (deletions and SNPs) including AMR, were
identified through comparative genomic analysis followed by functional classification using NCBI BLAST and
STRING databases using strain PU131 as a reference (NZ_CP026327). The phenotypic changes of evolved CELs
were assessed via AMR MIC, growth assays, biofilm production, motility assays, and phenotype microarray (PM)
analysis (380 phenotypes under metabolic, oxidative, and pH stress conditions).

Results: The AMR phenotype and genotype of evolved CELs showed an antibiotic-dependent evolution of CELs with
three distinct evolutionary trajectories after a 265-day passage. Under ciprofloxacin (CIP) and streptomycin (STR)
pressure, there was accelerated decay of non-CIP and non-STR AMR traits in respective CELs. However,
sulfamethoxazole-trimethoprim (STrim), amoxicillin (AMOX), and tetracycline (Tet) pressure maintained their
respective non-STrim, non-Amox, and non-Tet AMR traits. Interestingly, the no-antibiotic (NOABX) passage
displayed varied AMR persistence. The non-AMR genetic changes mirrored the AMR trajectories. The comparative
genomic analysis identified 157 gene deletions and 40 single nucleotide polymorphisms (SNPs) across three selected
lineages with the most changes in the CIP lineage followed by NOABX and STRIM. Functional enrichment analysis
revealed that most (>70%) of the genetic changes in CIP lineages likely impacted bacterial fitness, including virulence
(e.g., SPI-3), metabolism, and stress responses. Preliminary PM microarray analysis (RA >/< 50 compared to WT)
revealed several phenotypic changes (CIPL1 (n=13), CIPL2 (n=33), STRIML1 (n=15), STRIM L2 (n=21),
NOABXL1-TetS (14), NOABXL2-TetS (44), and NOABXL2-TetR (9) compared to wild type. The growth assay,
biofilm, and motility assays also showed differences in a lineage-specific manner.

Conclusions: Our study demonstrates antibiotic pressure-dependent evolution of AMR traits, along with non-AMR
genetic and phenotypic changes in bacterial fitness. We are evaluating additional phenotypic changes in CELs. These
findings offer insights into the antibiotic-dependent evolution of AMR and improve our understanding of bacterial
fitness and AMR evolution in the emerging MDR-SK198 pathogen. This knowledge may aid in developing strategies
to combat MDR bacterial pathogens and guide future AMR studies.

Financial Support: Texas Tech University School of Veterinary Medicine
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100 - The development of an axenic medium to support Anaplasma marginale metabolic activity and replication
Shelby M. Jarvis®- 2, Susan M. Noh* 23, Anders Omsland?

!Animal Disease Research Unit, USDA-Agriculture Research Service, 2Department of Veterinary Microbiology and
Pathology, Washington State University, *Paul G. Allen School for Global Health, Washington State University.
Shelby.jarvis@usda.gov

Session: Bacteriology 1, 2025-01-20, 9:45 - 10:00

Objective: Bovine anaplasmosis, caused by Anaplasma marginale, is widespread in the United States and estimated
to cost approximately $660 per head of cattle. A licensed, efficacious, low-cost vaccine is not currently available.
Native outer membrane proteins isolated from infected bovine erythrocytes provide protection from clinical disease.
However, because A. marginale is an obligate intracellular bacterium, our ability to culture the organism and thus
produce large quantities of native outer membrane proteins for use in vaccines is expensive and requires cultured tick
cells to support A. marginale growth. To address this limitation, our goal is to develop axenic media, a culture that
supports A. marginale replication in the absence of host cells, to enable cost-effective production of immunogens for
vaccine development.

Methods: Following isolation from tick cells, we measured the metabolic activity of A. marginale by the uptake and
incorporation of [35S] cysteine-methionine into bacterial proteins in response to various medium components at 24
hours. Intracellular Phosphate Buffer (IPB), supplemented with amino acids and fetal bovine serum (FBS) was used
as the basal medium. Scintillation counting was used for quantitative analysis and phosphor imaging to verify
incorporation of the radiolabel into de novo synthesized proteins. One-way ANOVA was used to determine
statistically significant differences between treatments.

Results: Pyruvate enhanced protein production of A. marginale by 2.5-fold increase and with the addition of iron a
3.7-fold increase (P < 0.0001) compared to the basal medium. When normalized to pyruvate, iron has a 1.37-fold
increase (P < 0.01). Other carbon sources including succinate, glucose, glucose-6-phosphate, and UDP glucose did
not enhance (P > 0.05) A. marginale metabolic activity. Phosphor imaging confirms production of a broad array of A.
marginale proteins.

Conclusions: Established A. marginale axenic activity serves as the foundation for continuous improvement of the
medium, in which combinatorial testing of vitamins, minerals and other carbon sources are likely required to maximize
the metabolic activity of A. marginale to achieve replication. If achieved, this medium will allow production of native
proteins for vaccine development. Additionally, this work will provide valuable insights into the metabolic
requirements of A. marginale and may help identify additional targets for treatment or prevention of bovine
anaplasmosis.

Financial Support: This research is fully funded by the USDA-ARS CRIS #2090-32000-043.
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101 - Emergence and spread of viruses in new hosts - the examples of canine parvovirus and H3N8 canine
influenza virus

Colin R. Parrish?
1Department of Microbiology and Immunology, Cornell University. crp3@cornell.edu
Session: AAVI - Featured Speakers, 2025-01-20, 10:30 - 11:15

Viruses are generally restricted in their host ranges, and are only rarely able to transfer to a new host to cause outbreaks
or epidemics. However, those that do emerge in humans or other animals can cause extensive disease and death. Here
I describe and compare two viruses that have emerged to cause epidemics in animals where we can directly analyze
and compare the newly emerged virus with its ancestor in the original hosts.Canine Parvovirus. In 1978 a new disease
caused by a parvovirus (canine parvovirus - CPV) was observed in dogs, and that virus was recognized as being
closely related to the long-known feline panleukopenia virus (FPV). The CPV and FPV have continued to circulate in
dogs and cats, respectively, and we have been able to follow and understand their spread and evolution during the
subsequent 46 years. The canine host range of CPV involved a number of mutations that mostly fell within the capsid
protein gene, and resulted in changes in key sites on the capsid surface. We showed that the receptor on host cells for
the FPV and CPV capsids were the transferrin receptor type-1, and differences in the receptor - in particular a new
glycosylation site within the apical domain - controlled the differences in susceptibility of cats and dogs to the two
viruses. The structures of complexes between the capsids and the transferrin receptor show that the binding site
contains most of the host range controlling mutations, and also overlaps the main antigenic epitopes recognized by
host antibodies.Canine Influenza Virus (H3N8). Another example of an emerging virus is the H3N8 canine influenza
virus, which arose around 1999 when an H3N8 equine influenza virus transferred to dogs and caused an epidemic.
The virus spread widely among dogs in the USA until it died out around August 2016. The equine influenza virus
continues to circulate among horses, mainly in the USA, and it also spreads to other regions of the world to cause
more outbreaks. We examine the epidemiology and evolution of the equine and canine viruses as they circulate
separately in their different host populations. There are different patterns of variation in each host, with limited spread
of the virus in dogs compared to the global spread of the virus in horses.
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102 - Perspectives on vaccination as an approach for control of highly pathogenic avian influenza viruses

Shayan Sharif?
1Department of Pathobiology, University of Guelph, Canada. shayan@uoguelph.ca

Session: AAVI - Featured Speakers, 2025-01-20, 11:15 - 12:00

Highly pathogenic avian influenza (HPAI) virus of H5N1 subtype (clade 2.3.4.4b) has been circulating in North
America since 2021, first among wild birds and, subsequently among domestic poultry. More recently, the virus has
shown unprecedented transmission to various species of domestic and wild mammals, including dairy cows.
Additionally, spillover to humans has been documented, resulting in mild to severe clinical disease. Given the wide
range of species that can become infected with H5N1 clade 2.3.4.4b, it is now critical more than ever to devise and
implement ways for control of this virus among domestic animals, especially among poultry. Vaccination is an
effective method for reducing the impact of HPAI on poultry and the possibility of transmission between poultry and
also between poultry and other animals. Despite the promising innovations in vaccination strategies, the use of
vaccines against HPALI has been limited, due to some of their inherent shortcomings. More specifically, vaccines need
to be cost-effective and be easy to manufacture and deploy. Moreover, they must not only prevent or mitigate clinical
disease but also significantly reduce viral transmission. Over the past two decades, significant progress has been made
toward developing vaccines that fulfill these criteria. In this talk, | will provide an overview of avian influenza
vaccines, where we are now and where might be heading, in terms of vaccine development and application.
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103 - Behavioral strategies of state animal health officials on national disease reporting
M. Bradley?, S. Rao?, S. Gillette?

1Department of Clinical Sciences, Colorado State University, 2USDA-APHIS, Center for Epidemiology and Animal
Health. brad1020@colostate.edu

Session: One health / Public health 1, 2025-01-20, 10:30 - 10:45

Objective: National disease reporting is one of the key responsibilities of State Animal Health Officials (SAHOS).
They encounter multiple barriers that inhibit their ability to submit timely, accurate, and complete disease reports. To
assess the regionality of these barriers, four regions were identified, those being Midwest, West, Northeast, and
Southeast, to identify commonalities and differences in current reporting strategies among these regions. The objective
of this study is to obtain SAHOs’ perspectives on current behavioral barriers to reporting in their respective regions
and the incentives or strategies that could be implemented to improve disease reporting.

Methods: Seven SAHOs were interviewed using a semi-structured interview method to collect their perspective on
current behavioral barriers to reporting in their respective regions. The responses collected were categorized using the
COM-B behavior model to better understand how these barriers could be categorized as issues in capability,
opportunity, or motivation.

Results: Our results indicated both positive and negative behaviors that impact their ability to submit timely, accurate,
and complete disease reports. Positive experiences included their work with their state laboratories, communicating
with the USDA, and with their state’s veterinarians. Barriers to timely, accurate, and complete disease reports were
primarily behaviors inhibited by capabilities (38.5%) and motivators (38.3%). Common concerns in the West,
Northeast, and Southeast regions over timely, accurate, and complete reporting issues due to communication
complications between veterinarians and the state due to a lack of understanding of how and when to report reportable
disease. Additional concerns included time constraints, difficulty navigating current disease reporting software, a lack
of uniformity of what diseases to report, and privacy of submitted information. Insignificant variation was seen across
regions.

Conclusions: These results suggest a need to improve current practices to improve current disease reporting processes,
through additional continuing education opportunities or incentives. SAHOs identified groups to train and provide
supplemental educational opportunities to help improve current strategies. The groups identified were veterinarians
as the primary group to train, with laboratories, academia, and epidemiologists being secondary groups. The majority
of SAHOs indicated that it is a veterinarian’s job to report diseases, and incentivizing would be an unnecessary
measure to take to improve disease reporting.

Financial Support: | would like to thank the USDA APHIS for their contributions to this project through their
funding: #AP23VSSP0000CO051.

USDA
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104 - A survey of emergency preparedness and disaster response in animal shelters located in the United States
of America

Amber T Cleggett!, Amie Hufton!, Jeanette O'Quin?, Andréia G. Arruda!

10hio State University. cleggett.1@osu.edu

Session: One health / Public health 1, 2025-01-20, 10:45 - 11:00

Objective: To describe emergency preparedness and disaster response plans and activities in animal shelters across
the United States and to identify minimum requirements shelters believe should be in an effective plan for animal
shelters interested in creating a or updating their emergency preparedness and disaster response plans utilizing data
obtained through the literature review and this project’s survey.

Methods: A Qualtrics survey was developed and distributed through fifteen target list serves and one social media
site to animal shelter personnel from December 4, 2023 to February 15, 2024. Survey questions covered demographic
information and the shelters’ understanding of emergency preparedness and disaster response, the presence of an
emergency preparedness/disaster response plan and its contents, and how that plan is practiced outside of emergencies.
The survey was considered exempt by the Ohio State University Institutional Review Board (Protocol Number:
2023E1182).

Results: Fifty-seven shelters consented to the survey, but only twenty-eight responded to any of the survey questions.
Two responses were discarded since they failed to answer any vital survey questions. Twenty-six respondents from
18 states represented animal shelters of varying sizes and types. Our results showed that at least 21 shelters across the
United States (N=25; 84% of respondents) have a plan that protects humans in their shelter, 18 (N=24; 75% of
respondents) reported having a plan that protects the animals in their shelter, and 14 shelters reported having a plan
that covers both humans and animals. Thirteen (N=18; 72%) shelters with a plan covering humans or animals held
trainings regarding their plan, 7 (N=18; 39%) have used discussion-based scenarios, 6 (N=18; 33%) have run drills, 1
(N=18; 6%) had an actual emergency or evacuation at least once a year, and 1(N=18; 6%) shelter reported no trainings,
exercises, or incidents that have tested their plans. Based on data from the survey and themes identified from the
literature, the proposed minimum requirements for an effective emergency preparedness and disaster response plan
are hazard identification and analysis, emergency contacts/partnerships, communication plan, resource management,
evacuation/temporary sheltering, and training.

Conclusions: Animal shelters provide a myriad of vital services to their communities, and it is imperative that they
continue to do so during crises, while simultaneously limiting any public health concerns they may pose through
adequate response plans. To our knowledge, this is the most recent attempt in the past decade to gather information
regarding emergency preparedness and disaster response activities in animal shelters, and the first of its kind at this
scale, seeking information from shelters across the United States. Though participation was low, the survey provided
insight on how shelters define “emergency preparedness” and “disaster response”, provided baseline statistics
regarding how many shelters have an emergency preparedness and disaster response plan (and who that plan covers),
while allowing themes for the minimum requirements of an effective emergency preparedness and disaster response
plan to be identified (and possibly simplifying the creation of these plans). The results of this research identified the
need for additional resources to assist animal shelters in preparing disaster response plans.

Financial Support: This research was not sponsored.
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105 - Are antimicrobial resistance genes transferred to consumers through beef consumption?

Molly McClurg?, Enrique Doster!, Cory A. Wolfe!, Noelle R. Noyes?, Lee J. Pinnell!, Keri Norman?, Emily Rice?,
Adam Byers*, Eric Davis®, Harrison M. Cottingham?*, Mahesh Nair®, Keith E. Belk®, Wayne W. Campbell*, Paul S.
Morley*

WERO Program, Texas A&M University, 2University of Minnesota, *Colorado State University, “Purdue University,
SMarian University. mcclurgmc@tamu.edu

Session: One health / Public health 1, 2025-01-20, 11:00 - 11:15

Objective: Despite consumer concerns about animal production practices, research is not available about whether
antimicrobial drugs (AMDs) used in cattle promote antimicrobial resistance (AMR) in bacteria that are transferred to
humans via the food chain. A nutritional trial was performed in human subjects to investigate differences in the fecal
resistome and microbiome when people eat beef from cattle raised conventionally, including prudent use of AMDs,
vs “raised without antibiotics” (RWA) systems. The potential transmission of AMR from beef sources into human
consumers was evaluated using multiple analyses, including SourceTracker models, to assess the source of AMR
transmission.

Methods: Twenty-six human participants were enrolled in a masked, randomized, controlled cross-over trial. The
diets provided were identical in the two treatment arms except for the beef source (conventional or RWA production).
Fecal samples were collected throughout the 16-week trial period, and meat rinsates were collected weekly throughout
the 32-week study. Target-enriched shotgun sequencing was used to characterize AMR genes, and 16S rRNA gene
sequencing was used to characterize microbial community structures. SourceTracker was used to assess the potential
transmission of microbial amplicon sequence variants and AMR gene variants from beef sources into human
consumers through the trial.

Results: Resistome and microbial community structures in human feces were richer and more diverse than those of
beef products, as expected. Shifts in microbial community structures over time were evident but not statistically
significant. The resistome analysis found Tetracycline resistance to contribute to the majority (~74%) of the resistance
profile of beef and fecal samples, with fecal samples having more profile diversity than beef samples. The
SourceTracker analysis showed that a majority of suggested sequence variants were found in participants’ feces before
consuming beef products. A significant proportion of ARG sequence variants identified in participant’s feces after
trial initiation were not found in baseline fecal samples or in beef products, suggesting that low abundance sequence
variants may have been common, resulting in intermittent detection in after trial initiation, and should be considered
interpretation of putative transmission from beef. Only a small portion of sequence variants (<5%) were identified in
beef products before identification in participants’ feces.

Conclusions: This study is among the first to assess the risk of AMR transfer to consumers through beef products.
These findings suggest that beef products are not a significant source of AMR genes transferred to consumers.

Financial Support: Research supported by the Beef Checkoff
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106 - An Investigation into the suitability of household pets as sentinels for human exposure to Per-and
Polyfluoroalkyl Substances (PFAS)

Heather D. Brake?!, Melinda J. Wilkins2, John B. Kaneene!

IMichigan State University College of Veterinary Medicine, 2University of Minnesota, College of Veterinary
Medicine. bairheat@msu.edu

Session: One health / Public health 1, 2025-01-20, 11:15 - 11:30

Obijective: Pets, particularly household dogs and cats may serve as valuable sentinels for human exposure to per-and-
polyfluoroalkyl substances (PFAS) in residential environments. Given the proximity of young children and household
pets to PFAS-treated surfaces like carpets and floors and the tendency of children and pets to engage in mouthing
behaviors, both are at similar risk of exposure. An ongoing study of dogs in West Michigan is being conducted to
evaluate the biomarkers of exposure and biological effect, the most likely sources of exposure in the household, and
the similarities to human PFAS test results from the same catchment area. The specific goal of our ongoing study is
to assess the suitability of dogs as sentinels for PFAS contamination in homes. Our central hypothesis is that household
dogs are reliable indicators of human PFAS contamination because they share the same environmental exposures and
show similar alterations in biomarkers of exposure and biological effects.

Methods: The cities of Belmont, Rockford, and Parchment, M1 were selected as catchment areas because of historical
contamination of PFAS in private wells and public water systems in these areas. Whole blood was collected from dogs
and cats while samples of pet food, pet bowl water, and dust were collected from each household. The samples were
sent to both human and veterinary accredited diagnostic laboratories for analysis. PFAS concentrations in all substrates
were analyzed by an EPA approved solid-phase extraction (SPE) liquid chromatography/tandem mass spectrometry
method for 40 different species of PFAS. Standard blood chemistry analysis and thyroid panels were conducted on
pet blood.

Results: Our results to date indicate that PFAS is present in all of the pets sampled, most of the household dust, and
only a small proportion of the water collected from pet bowls. When serum PFAS concentrations of dogs were
compared to human data provided by the Michigan Department of Health and Human Services and to PFAS
concentrations in household dust samples, the measure of relationship was stronger between pets and people than
between either pets and dust or people and dust. In terms of blood chemistry, we found that the presence of certain
species of PFAS were significantly associated with changes in blood chemistry and electrolytes.

Conclusions: Preliminary results suggest that pets do share similar blood PFAS concentrations as humans in the same
catchment and changes in blood chemistry in exposed pets may be able to indicate exposure. Details of the study,
including likely household exposures will be discussed.

Financial Support: This study is supported by the Michigan State University, College of Veterinary Medicine,
Endowed Research Fund and through a grant provided by the Michigan Animal Health Foundation.
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107 - Genetic relatedness of beta-lactamase-producing Escherichia coli from different One Health sources.
Yamima Tasnim?, Md. Kaisar Rahman?, Babafela Awosile?

Texas Tech University School of Veterinary Medicine. ytasnim@ttu.edu

Session: One health / Public health 1, 2025-01-20, 11:30 - 11:45

Objective: Multidrug-resistant Escherichia coli isolated from food animals, pet animals, and environments are
considered a potential threat to human, animal, and environmental health. In recent years, there have been many
significant reports of the spreading of resistance and bacterial potential to transmit mobile genetic elements that give
resistance to many drugs. We aimed to determine the genetic relatedness among beta-lactamase-producing
Escherichia coli isolated from soil, lake, and feces of geese, pigs, coyotes, wild hogs, and horses at one health interface
in West Texas.

Methods: 43 E. coli isolates were included in this study, previously isolated using ESBL chromogenic agar. These
isolates were previously recovered from the feces of geese (n=13), pigs (n=9), horses (n=10), coyotes (n=4), and wild
hogs (n=1), as well as from environmental samples (soil (n=5) and water (n=1) from recreational parks) from different
locations in West Texas. Genetic relatedness between the isolates was determined using whole-genome sequencing
(WGS), core genome multilocus sequence typing (cgMLST), and phylogenetic single nucleotide polymorphism
(SNPs) analysis using the publicly available bioinformatic platforms.

Results: All the 43 E. coli isolates were carriers of beta-lactamase genes including blaCTX-M-1 (n=11), blaCTX-M-
55 (n=10), blaCTX-M-15 (n=7), blaCTX-M-65 (n=5), blaCTX-M-27 (n=3), blaCTX-M-32 (n=3), blaCTX-M-14
(n=1), blaCMY-2 (n=2), and blaSHV-2 (n=1). Among the 43 isolates, the predominant phylogroups were B1 (n=19),
and A (n=14). Among the various serogroups identified, 0101:H9 (n=5) was mostly found in isolates from pigs. We
found 33 different sequence types (STs) with ST10 (n=5) mostly found in isolates from pigs. Based on cgMLST, 34
clonal lineages were identified. By using 100 maximum number of SNPs between the isolates to define a clone, 13
clones were identified in 17 isolates (8 clones with 1-20 SNPs difference and 5 clones with 21-100 SNPs difference).
Among the 17 isolates belonging to the 13 clones, 6 clones were from pig isolates (n=6), 3 clones from horse isolates
(n=6), 3 clones from isolates from geese and soil samples from the recreational parks (n=3), and 1 clone from two E.
coli isolates derived from a coyote and a lake sample from a recreational park. The clonally related E. coli isolates
were clustered based on the phylogenetic tree.

Conclusions: The findings from this study provide limited evidence of clonal dissemination of beta-lactamase-
producing E. coli between different animal sources.

Notes:
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108 - Close genetic relatedness of carbapenem-resistant Enterobacterales from companion animals and
humans.

Allison E. James?, Lingzi Xiaoli!, Anna Stahl?, Stephen D. Cole?, Maho Okumura®, Jaclyn M. Dietrich®, Molly M.
Lapeer?, Jordan K. Putney!, Maroya S. Walters?, Richard A. Stanton?®

IDivision of Foodborne, Waterborne, and Environmental Diseases, Centers for Disease Control and Prevention,
2Division of Healthcare Quality Promotion, Centers for Disease Control and Prevention, School of Veterinary
Medicine, University of Pennsylvania. hwj7@cdc.gov

Session: One health / Public health 1, 2025-01-20, 11:45 - 12:00

Objective: Carbapenemase-producing carbapenem resistant Enterobacterales (CP-CRE) are urgent public health
threats because they cause difficult-to-treat infections associated with high mortality in humans. CP-CRE are
increasingly being reported in dogs and cats (i.e., companion animals) in the U.S. A few reports from Europe provide
evidence for isolated CP-CRE transmission events between humans and animals, but the zoonotic risk is unknown.
To understand whether strains of CP-CRE from companion animals could pose a risk to human health, we analyzed
publicly available whole genome sequence data for CP-CRE isolated from companion animals and compared their
relatedness to those isolated from humans.

Methods: The National Center for Biotechnology Information (NCBI) Pathogen Detection database was queried to
identify clusters of genetically closely related CP-CRE from U.S. companion animals and humans. Phylogenetic
relatedness of clustered isolates was evaluated using core genome multi-locus sequence typing (cgMLST). Metadata
from NCBI and de-identified patient data from CDC’s Multi-drug Resistant Organism Database and the University of
Pennsylvania’s Veterinary Diagnostic Laboratory were analyzed to explore epidemiological connections between
genetically similar isolates.

Results: As of Feb 23rd, 2024, 170 CP-CRE sequences from three different bacterial species (Escherichia coli
(n=111), Klebsiella pneumoniae (n=22), and Enterobacter cloacae (n=37)) were identified from companion animals
(160 from dogs and 10 from cats). These included five E. coli sequence types (ST162, ST167, ST361, ST410, and
ST617), two from K. pneumoniae (ST11 and ST307), and one from Enterobacter cloacae (ST171). Of the 170
companion animal isolates, 169 possessed blaNDM-5 and one possessed blaNDM-7. Four hundred and six closely
related human CP-CRE sequences from the U.S. were identified on the same clusters as the animal isolates. Analysis
by cgMLST showed that most of the animal-source isolates did not cluster distinctly but were instead dispersed among
clusters with human sequences. Nearly 72% (n=122/170) of the companion animal isolates were from animals residing
in the northeastern portion of the U.S., and many of these were clustered closely with human isolates from the same
region.

Conclusions: The detection of multiple species and strains of genetically related CP-CRE from both humans and
companion animals suggests that zoonotic transmission of multiple CP-CRE pathotypes is possible and may already
be occurring in the U.S., either through direct contact or common reservoirs. The shared strains identified in this study
have been previously recognized as internationally disseminated, high-risk clones in humans, and many have
previously been isolated from different animal species and the environment. The presence of the emerging
carbapenemase gene family blaNDM in these ecologically diverse strains might increase the potential for
amplification of carbapenem resistance across the One Health continuum and therefore warrant additional monitoring
and prevention efforts. Lastly, while the geographical clustering of human and animal isolates suggests a foci of
undetected community transmission, these results could have been impacted by sampling bias. Further studies are
needed to understand the geographic distribution and transmission dynamics of CP-CRE in companion animals.
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109 - Testing for heavy metals in drinking water collected from Dog Aging Project participants

Courtney Sexton?, Janice O'Brien?, Justin Lytle?, Sam Rodgers?, Amber Keyser®, Mandy Kauffman®, Matt Dunbar?,
Leigh-Anne Krometis?, Marc Edwards*, Audrey Ruple*

IPopulation Health Sciences, Virginia-Maryland College of Veterinary Medicine, ?Dept. of Biological Systems
Engineering, Virginia Tech, Center for Studies in Demography and Ecology, University of Washington, “Civil &
Environmental Engineering Department, Virginia Tech. sextonc@vt.edu

Session: Companion animal health 2, 2025-01-20, 10:30 - 10:45

Objective: Access to potable water is essential for animals’ survival, yet drinking water source, quality, and
availability all vary greatly across species and populations. Most companion animals depend on the people with whom
they live for access to drinking water, and pet dogs and cats typically drink from the same source as humans in the
household. Because non-municipal water supplies are not subject to standardized monitoring, little is known about the
quality of these supplies or potential rates of contamination. Heavy metals are commonly found in groundwater, which
can affect the quality of drinking water, specifically if from a well. In this pilot, we analyzed drinking water for dogs
participating in the Dog Aging Project (DAP), a large cohort study, who lived in homes with private wells. Our aim
was to determine whether heavy metals could be detected by at-home sampling of dogs’ drinking water.

Methods: We selected a subset of DAP participants who had previously reported having a non-municipal water
supply. In order to capture diverse and localized environmental factors which may affect drinking water, 200 owners
of DAP dogs located in one of 10 selected states were invited to participate in the pilot. Dog owners filled out a pre-
sampling survey with any known information about their dog’s drinking water. They were mailed kits including vials
and instructions for collecting water samples from their dog’s primary water source, and returned the kits via pre-paid
mailing labels. We used Thermo Electron X-Series ICP-MS to analyze the samples and determine the presence and
concentrations of 28 different elements, including eight heavy metals with EPA-designated maximum contamination
levels (MCL) and five metals that have EPA health guidance levels for people. Regression models built in R studio
v.4.4.0 using the glm function examined associations between: water source variables as reported by owners in survey
and the quantification of each metal (Gaussian); numerical metal value and the total burden of developed disease for
each dog (Poisson); water treatment system installed and total burden of developed disease (Poisson).

Results: 178/200 (89%) sample kits sent were returned by dog owners. We found detectable levels of all metals tested.
There was wide variability in the types and amounts of metals present in dogs’ drinking water. There were 126
instances when an analyte (arsenic, lead, copper, sodium, strontium, nickel, or vanadium) was above the EPA MCL
or human health guidance level.

Conclusions: Drinking water toxicity from heavy metals can lead to acute and chronic health conditions including
organ failure in dogs and people. Dogs, who have little awareness of the quality or control over their drinking water
sources, may be especially susceptible to such risks. At-home testing of dogs’ drinking water was successful, and our
results prompt further investigation with a larger, stratified sample to analyze water composition and long-term health
outcomes for dogs living in diverse geographies. These data may impact veterinary care decisions, and underscore the
validity and importance of utilizing dogs as sentinels of human health outcomes in the context of drinking water
contamination.
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110 - How can we achieve more accurate reporting of average dog lifespan?

Courtney Sexton?!, Audrey Ruple?
Population Health Sciences, Virginia-Maryland College of Veterinary Medicine. sextonc@vt.edu
Session: Companion animal health 2, 2025-01-20, 10:45 - 11:00

Objective: Despite major advances in our understanding of dogs as a biological system (including
genetics/epigenetics, physiology, cognition, and behavior), the veterinary field lacks consensus around a critical piece
of information: namely, the average lifespan/life expectancy of a domestic dog. In recent years, some have argued that
the dog lifespan is shortening, especially in some specific breeds, and despite the sparseness of evidence for the
conjecture, the suggestion has undoubtedly influenced human decision-making regarding care of companion animals.
Conversely, improvements in diagnostics and care and overall quality of life for companion animals would point
toward increased longevity. Our aim is to review the currently available data to determine recent changes in average
dog lifespan.

Methods: In an effort to review historical and current reports of dog lifespan to determine whether the domestic dog’s
lifespan has changed over time, we found that incongruous data were prohibitive to conducting a formal meta-analysis
of dog lifespan reports, and instead we present a brief account of these challenges, along with our qualitative findings.

Results: Contrasting reports regarding dog lifespan are primarily due to significant gaps and inconsistencies in the
way that mortality data for household dogs are recorded and reported. Existing life expectancy datasets primarily
include geographic- or breed-specific cohorts. Many other studies focus on specific causes of death, risk factors, and/or
rates of death in specific breeds. Additionally, it is difficult to compare available data between studies, as they rely on
varying sources such as cemetery records, electronic medical records (EMRs) from private practices, breed registries,
and insurance records. Different methodological approaches also introduce source-specific biases, and existing
datasets may include missing or incorrect data. Keeping these limitations in mind, in our examination of a dozen large-
cohort studies on dog aging and mortality covering a span of ~40 years (1981 to 2023), the median lifespan of
domesticated dogs has not recently decreased, as has been reported in the popular press, but rather has increased
steadily over that time frame.

Conclusions: With limitations considered, available data suggest that the lifespan of the domestic dog has not declined
over the last 40 years, nor do we know it to be in a current state of decline. However, dogs’ lifespans may be affected
more than they have been previously by new and/or different risk factors, especially those related to the shared human-
dog exposome. The inconsistencies in historic reporting of mortality in dogs make a fully accurate determination of
the average dog lifespan difficult to ascertain and as a result also impact our ability to assess the urgency of responding
to such risk factors. We therefore recommend the adoption of a comprehensive, standardized method for reporting
and recording dog mortality so that more accurate reporting of dogs’ lifespans can be made moving forward.
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111 - Assessing the application of infrared thermography for measuring unrestrained dog body surface
temperature

Sahar Rostami!, Abigail McBride?, Kimberly Woodruff?, David Smith?

1Department of Pathobiology and Population Medicine, Mississippi State University. sr2116@msstate.edu

Session: Companion animal health 2, 2025-01-20, 11:00 - 11:15

Objective: Infrared thermography (IRT) might provide a more efficient method for detecting disease in animal
populations compared to rectal thermography (RT). The objective of this study was to evaluate the performance of
IRT for measuring body temperatures of shelter dogs.

Methods: Study 1. We recorded the maximum eye temperature (ET) of 97 unrestrained dogs on 4 separate days, using
IRT. Three measures of ET were recorded every 10-minutes, followed by a single RT measurement. Study 2. To
assess the effect of time on IRT performance, we used a Styrofoam box, to record the temperature of a specific spot
on the inner wall, at 5-minute intervals for 1 hour. Ambient temperature and humidity were recorded in both studies.
Data were analyzed using repeated measure linear regression. (Alpha = 0.05).

Results: Study 1: The final model included RT, repeat, and age (adult or pup) as fixed and day as random effects. RT
was associated with ET (f=0.62). ET of adults was 0.35 °C less than puppies. Mean ET decreased over each repeated
measure (39.29, 38.54, 38.35°C, respectively). Study 2: With each consecutive IRT reading, the temperature dropped
by -0.1250 °C.

Conclusions: ET was associated with RT, and puppies had higher ET than adults, adjusting for RT. The systematic
decrease in ET readings over time was confirmed in the environmentally controlled study that demonstrated the effect
was due to the camera. It is important to recognize that thermal cameras can be a potential source of error in estimating
body temperature of dogs.

Financial Support: The research was supported by the USDA ARS Non-Assistance Cooperative Agreement.
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112 - Environmental exposures and health outcomes differ according to geographic region among Dog Aging
Project participants

Janice O'Brien?, Courtney Sexton?, Audrey Ruple!

Virginia-Maryland College of Veterinary Medicine. janiceobrien@vt.edu

Session: Companion animal health 2, 2025-01-20, 11:15 - 11:30

Objective: To determine any environmental exposure differences that may vary according to geographic region within
the United States to determine whether dogs living in different places are exposed to different environmental
exposures, including infectious diseases, traffic noise, household pollutants, outdoor pollutants, and water exposures
(both for swimming and drinking).

Methods: Environmental exposures reported by dog owners in volunteer internet surveys were collected from
1/1/2020 to 12/31/2023 as part of the Dog Aging Project’s initial enrollment survey. These owner-reported exposures
were binned according to census region. Differences between the proportions of the exposures by region were
compared using a chi-square test of independence in R studio.

Results: Indoor and outdoor environmental exposures differ across regions in the U.S., and these differences impact
both dogs and their owners. In older homes typically found in the northeast, there's a higher likelihood of encountering
metal pipes, wood-burning stoves, and materials like asbestos and lead. Newer homes in the South, however, tend to
have plastic pipes and central air conditioning, with fewer reports of asbestos and lead. Weather patterns also influence
regional differences, with the South experiencing more hot weather and the Midwest and Northeast facing colder
months. Despite these variations, dog activity levels remain consistent across regions, suggesting that weather does
not significantly impact their energy levels. Instead, dogs may engage in different activities based on weather
conditions, or dogs and owners may adjust activity times to suit the temperature. Outdoor exposures for dogs vary
significantly by region, including the types of surfaces they encounter and their swimming environments. The South
sees more yard pest and weed treatments, exposing dogs to potentially harmful chemicals. Lastly, health diagnoses in
dogs, including conditions affecting the mouth and skin and susceptibility to infectious diseases, toxins, and trauma,
show regional differences, with certain conditions more prevalent in specific areas.

Conclusions: This geographically diverse cohort of pet dogs demonstrates differences in their exposures to indoor
and outdoor toxicants and diseases. Despite the different weather temperatures reported between regions, dogs living
in the regions showed no difference in their activity levels. These differences in regions will be helpful for future
research examining the effect of these environmental exposures on health outcomes to better inform both dog and
human health.
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113 - Companion animal health surveillance systems: an environmental scan
H. Davies?®, T. Epp?, A.L. Greer?, J.S. Weese*, L. Grant*

1Department of Population Medicine, University of Guelph, ?Department of Large Animal Clinical Sciences,
University of Saskatchewan, *Department of Biology, Trent University, “Department of Pathobiology, University of
Guelph. hdavie03@uoguelph.ca

Session: Companion animal health 2, 2025-01-20, 11:30 - 11:45

Obijective: In Canada, there is no fully comprehensive companion animal health surveillance system for zoonotic
diseases which limits our ability to implement risk monitoring and mitigation measures for both human and animal
populations. There are several examples of large-scale informatics-based systems globally. To guide the development
of a framework outlining how such a system could be developed in Canada, a thorough understanding of existing
systems is necessary. Therefore, the objectives of this study were to identify and characterize existing companion
animal health surveillance systems and to describe any integration of data relating to humans or the environment.

Methods: We searched academic and grey literature databases to identify companion animal health surveillance
systems published in English. These searches were supplemented with targeted internet searching. The system
characterization step of the SERVAL framework1 was adapted and used as a data extraction tool. Data relating to the
scope of health outcomes and target population under surveillance, objectives, structure, data collection methods and
stakeholders was extracted and used to describe the identified systems.

Results: In total, 11,981 unique sources were identified in academic and grey literature. Following title and abstract
screening, the full text of 590 sources was screened for inclusion, of which 339 were excluded. For many sources the
distinction between research and surveillance was unclear. An analysis of the remaining 251 sources identified 119
national or regional surveillance and control programs, the majority of which pertained to rabies (n=55), dracunculiasis
(n=19), echinococcosis (n=18) or leishmaniasis (n=13). In general, the description of these notifiable disease programs
did not provide in-depth detail relating to the surveillance portion of the program. Thirty examples of informatics-
based companion animal surveillance systems or pilot systems were identified of which 43.3% (n=13) utilize
electronic healthcare records and/or diagnostic laboratory results to conduct surveillance, with the remainder based on
submission of data from veterinary professionals or other sources. Eleven systems focused solely on either specific or
all infectious diseases, whilst others pertained to broader health outcomes, including cause of death (n=2), cancer
(n=1) and toxin exposure (n=1). Only 36.6% (n=11) of systems clearly describe the integration of data relating to
humans or the environment, of which 45.5% (n=5) of systems describe this integration at a system level, for example
through the simultaneous collection of data relating to humans or wildlife, or through the integration of environmental
data into forecasting models.

Conclusions: For many of the identified sources the distinction between research programs and surveillance informing
action was unclear. In addition, many of the identified systems relate to notifiable diseases and national level,
government led rabies control programs. There are few examples of fully integrated One Health informatics-based
systems, however, characterization of the data sources and integration methods used by existing systems will inform
development of a potential similar system in Ontario, Canada.

Financial Support: This project is funded by the Public Health Agency of Canada (PHAC) Infectious Disease and
Climate Change fund (Grant Number 2324-HQ-000026).
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114 - Diagnoses in dogs with pet health insurance

Aliya McCullough?, Janice O'Brien?, Audrey Ruple!

Virginia-Maryland Regional College of Veterinary Medicine. aliyam@vt.edu
Session: Companion animal health 2, 2025-01-20, 11:45 - 12:00

Objective: In the United States, only about 4% of pet owners have a pet insurance policy despite the fact that such
policies mitigate the financial risk of veterinary expenses. Previous research has found that pet insurance policyholders
spend more on medical expenses and wellness plan subscribers visit veterinary hospitals more frequently. Yet, it is
not known if dogs with pet insurance have earlier disease diagnoses and improved health outcomes. In this work we
compare the total number of diagnoses in dogs with pet insurance to those without.

Methods: Pet owners’ responses from the Dog Aging Project (DAP) initial enrollment survey, Health and Life
Experience Survey (HLES), and the Annual Follow Up Survey (AFUS) distributed approximately one year apart by
the DAP were evaluated for this study. We categorized dogs into the following groups: no pet insurance reported on
the HLES or AFUS (None); pet insurance reported on both the HLES and AFUS (Insured); pet insurance reported on
HLES but not AFUS (Dropped); no pet insurance reported on HLES but reported on AFUS (Added). Disease
diagnoses were quantified for the four categories of dogs after controlling for dog life stage, breed, weight, and sex.

Results: The results indicate that the Insured dog group received more diagnoses than those without pet insurance.
The mean of health conditions in each group were: 4.3 (Insured), 3.91 (None), 3.64 (Dropped), 3.24 (Added).
Additionally, when controlling for dog demographic variables, the difference between the pet insurance groups was
found to be statistically significant (P<0.0001).

Conclusions: The higher number of diagnoses in the Insured dog group suggests that their pet owners are opting for
diagnostic procedures when recommended by their veterinarian and not declining due to cost. Further investigation
about the impact of pet insurance on disease is warranted, including the effect of pet insurance on prognosis and
specific medical conditions.

Notes:

2025 Conference of Research Workers in Animal Diseases Page 95


mailto:aliyam@vt.edu

s,
CRWAD
WORKERS 1N ANIMAL DISEASES d

CRWAD 2025 °® ° ABSTRACTS

115 - Stress primes a proinflammatory respiratory mucosal immune response in beef stocker cattle
Grace Jakes?, Dylan Ammons?, Ediane Silva?, Steven Dow?! 3, Sarah Raabis®

!Dept. of Microbiology, Immunology, and Pathology, Colorado State University, 2USDA-ARS, National Bio and
Agro-Defense Facility, *Dept. of Clinical Sciences, Colorado State University. grace.jakes@colostate.edu

Session: Bovine Respiratory Disease 1, 2025-01-20, 10:30 - 10:45

Objective: Bovine respiratory disease (BRD) is a leading cause of morbidity and mortality in beef cattle globally.
Stress due to transport and weaning is associated with BRD risk, yet the mechanism of immune susceptibility
following stress is less clear. The mucosal immune response to BRD is integral in mitigating pathology and interacts
with respiratory microbiota to maintain homeostasis. Here we evaluated host-microbe interactions from
bronchoalveolar lavage fluid (BALF) with the goal of understanding interactome shifts in response to transport and
auction stress.

Methods: Stocker calves were purchased at auction and transported to a commercial backgrounding facility. A subset
of calves were sampled for BALF within 24 hours (STRESSED; n=7) or allowed to acclimate to the backgrounding
facility for 2-3 months before BALF sampling (ACCLIMATED; n=7). Calves were randomly selected and screened
for sampling based on an absence of lung consolidation on lung ultrasound and a rectal temperature <103.5 °F. BAL
sampling was performed at the backgrounding facility, and BAL samples were processed for bulk transcriptomic
(RNA-seq) and 16S rRNA microbiome sequencing separately. Sequences were processed for RNA-seq using the
Partek Flow RNA analysis pipeline, and Qiime2 for the microbial sequences. Gene expression data was analyzed
using Cibersortx to deconvolute bulk sequences to predict relative abundance of major cell populations.

Results: RNA-seq profiles of stressed calves demonstrated over 800 differentially expressed genes (DEGSs), with 656
being upregulated, and 205 being downregulated. Key pathways upregulated included neutrophil and chemotaxis
associated pathways, with an increase in neutrophil numbers predicted in STRESSED calves (P<0.01). Additionally,
desmosome organization and epithelial differentiation pathways were upregulated in stress, while some antiviral genes
including GZMA and IFNG were upregulated in ACCLIMATED calves. Microbiome analysis demonstrated no
difference in alpha and beta diversity metrics (P>0.05) in spite of the immune activation signatures.

Conclusions: These data demonstrate that healthy stocker calves at arrival have an increase in neutrophil-associated
gene expression relative to acclimated calves, even as microbial diversity metrics demonstrate no differences.
STRESSED calves in this study were immunomodulated to a different inflammatory profile regardless of microbial
diversity in the lower respiratory tract.

Financial Support: Funding for this project was provided by USDA Non-Assistance Cooperative Agreement #: 58-
3022-3-02. Research reported was supported by the National Institutes of Health, NIGMS Award number
T32GM136628
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116 - Multiomic investigation in beef cattle characterizes management-associated immune modulation in
context of respiratory disease

Bradly Ramirez?, Hudson McAllister!, Sarah Capik?, Robert Valeris-Chacin?, Kelsey Harvey?, Amelia Woolums?,
Brandi Karisch®, Lee Pinnell, Paul S. Morley?, Matthew Scott!

WERO Program, Texas A&M University, 2Tumbleweed Veterinary Services, ®Prairie Research Unit, Mississippi
State University, “Department of Pathobiology and Population Medicine, Mississippi State University, *Department
of Animal and Dairy Sciences, Mississippi State University. ramirez_b@tamu.edu

Session: Bovine Respiratory Disease 1, 2025-01-20, 10:45 - 11:00

Objective: Bovine respiratory disease (BRD) is a multifactorial disease stemming from various viral and bacterial
pathogens, often in accompaniment with host immune dysregulation. Understanding the etiology of BRD, as well as
the response of the cattle immune system to an assortment of BRD-prevention measures such as vaccination and
marketing, will lead to insights which can be exploited for improved BRD resistance and prognosis in beef cattle.

Methods: A multiomic approach combining whole-blood RNA-Seq and nasal swab metagenomics was employed to
characterize the cattle immune and microbial response to vaccination, auction-induced stress, and BRD. Blood and
mucus were collected from 73 bull calves enrolled in a split-plot randomized controlled trial. Thirty-three calves were
randomly chosen to receive a attenuated viral vaccine (Pyramid 5), with 40 serving as unvaccinated controls.
Additionally, 40 calves were randomly selected for direct transportation from cow-calf to backgrounding, while 33
spent time in an auction and order-buyer setting for three days prior to backgrounding. Blood was collected at six
timepoints: immediately prior to vaccination or not (T1; ~107d), seven days post-vaccination (T2; ~114d),
immediately prior to booster (T3; ~183d), at weaning prior to marketing enrollment (T4; ~230d), backgrounding
arrival (T5; ~234d), and backgrounding end (T6; ~279d). Left and right nasopharyngeal (NP) swabs were collected at
T1, T4, and T5 for shotgun metagenomic sequencing. Cattle were monitored daily for signs of BRD as well. RNA
was extracted, sequenced (150 bp; ~35 million reads/sample), and bioinformatically processed using a
HISAT2/StringTie2 pipeline. NP swab cuttings were homogenized, DNA was extracted via AllPrep
DNA/RNA/miRNA Universal kit and sequenced (150 bp; ~90 million reads/sample). Differential expression and
abundance were evaluated between treatment groups based on vaccination, marketing strategy, and BRD outcome,
using glmmSeq/edgeR (FDR<0.05) and k-mer distribution approaches. Changes in gene expression over time were
characterized with EBseq-HMM.

Results: At T4, 3, 4, and 18 DEGs were identified for marketing strategy, vaccination, and BRD during
backgrounding, respectively. Genes at T4 involved in later BRD development enriched for oxygenation and lipid
metabolism, cellular scavenging, and leukocyte migration. At T5, 834, 56, and 364 DEGs were identified for
marketing strategy, vaccination, and BRD during backgrounding, respectively. Genes at T5 influenced by vaccination
enriched for extracellular matrix organization and neutrophil degranulation, antimicrobial peptides, interleukin
signaling, and class A receptor scavenging. Genes at T5 influenced by marketing enriched for neutrophil
degranulation, interleukin signaling, type | and Il interferon signaling, cellular stress response, cornified envelop
formation, and keratinization. Genes at T5 involved in BRD development enriched for cytokine, interferon, and
interleukin signaling, neutrophil degranulation, and phagocytosis. At T6, 135, 17, and 3 DEGs were identified for
marketing strategy, vaccination, and BRD during backgrounding, respectively. Genes at T6 influenced by marketing
strategy enriched for tight junction formation, cornified envelop formation, keratinization, and interleukin signaling.

Conclusions: Exposure to auction systems resulted in the largest differential gene expression of any evaluated metric,
highlighting the importance of stress management in addressing BRD. The recurring theme of cytokine signaling hints
at an exploitable BRD mitigation opportunity surrounding inflammatory mediation.

Financial Support: This work is supported by the USDA National Institute of Food and Agriculture (NIFA)
Agriculture and Food Research Initiative Competitive Grant No. 2023-67015-39711.
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117 - Metagenomic detection of BRD viruses at and shortly after arrival in commercial beef feedlots in Western
Canada

Emmanuel Donbraye?, Lianne McLeod?, Cheryl Waldner!

tUniversity of Saskatchewan. emmanuel.donbraye@usask.ca

Session: Bovine Respiratory Disease 1, 2025-01-20, 11:00 - 11:15

Objective: Viral infections in feedlot cattle near the time of arrival can independently initiate bovine respiratory
disease (BRD) or predispose calves to bacterial infection and pneumonia. This study aimed to describe the prevalence
of viruses critical to BRD development and other viruses detected in respiratory samples from feedlot cattle at arrival
and 14 days on feed (DOF). We compared the prevalence of BRD-associated viruses between calves and yearlings at
arrival and 14 DOF and differences over time in each group. Additionally, the study assessed the potential for one-
step analysis of viral and bacterial BRD pathogens by identifying respiratory bacteria and associated antimicrobial
resistance genes (ARGs) from the sequencing data generated for the viral metagenomic analysis.

Methods: Nasal swabs were obtained from fall-placed calves and yearlings from commercial feedlots in Western
Canada. The samples were collected from 760 cattle: 20 per pen from 19 pens (13 pens of calves and six pens of
yearlings) at arrival (n = 380) and again at 14 DOF (n = 380). Respiratory viruses were characterized with Nanopore
metagenomic sequencing. Generalized estimating equations identified differences in virus detection between arrival
and 14 DOF samples for calves and yearlings, and between calves and yearlings at each time point.

Results: Twenty-one viruses from 12 viral families were detected, with multiple viruses in most samples. In calves,
the most common viruses associated with BRD at arrival were bovine coronavirus (BCoV; 32%), influenza D virus
(IDV; 17%), bovine respiratory syncytial virus (BRSV; 8.5%), and bovine parainfluenza virus 3 (BPIV3; 4.2%). The
prevalence of BoHV1 (2.7%), BPIV3 (12%), BRSV (26%), and IDV (51%) increased at 14 DOF compared to arrival
(p<0.05). Bovine viral diarrhea virus 1 (BVDV1) and bovine viral diarrhea virus 2 (BVDV2) were rarely detected.In
yearlings, the most prevalent viruses at arrival were BRSV (39%), BPIV3 (20%), IDV (16%), BCoV (12%), and
BVDV2 (7.5%). The prevalence of BRSV (60%), BPIV3 (39%), and BVDV2 (17%) increased at 14 DOF
(p<0.05).BRSV (OR 7.0, 1.7-29) and BPIV3 (OR 5.7, 1.5-21) were more likely to be detected at arrival in yearlings
than in calves (p = 0.01). BPIV3 (OR 4.9, 1.3-19, p = 0.02) and BVDV2 (OR 13, 2.0-83, p = 0.01) were more likely
at 14 DOF in yearlings than in calves.Respiratory bacteria and 29 antimicrobial resistance genes (ARGs) were also
identified. More ARGs were found in calves (57%) than in yearlings (43%) and at 14 DOF (82%) compared to arrival
(18%). In calves, 83% of ARGs were detected at 14 DOF versus 17% at arrival. Similarly, 81% of ARGs were detected
at 14 DOF versus 20% at arrival.

Conclusions: Improved identification of BRD viruses in newly arrived feedlot cattle can highlight deficiencies in
current commercial vaccines and indicate the necessity for new vaccines. Samples collected at 14 DOF and post-
vaccination can reveal actively circulating viruses but must be differentiated from modified-live vaccine viruses likely
administered upon arrival.

Financial Support: This research was supported by funding from the Agricultural Development Fund (ADF), Beef
Cattle Research Council (BCRC) and Genome Canada.
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118 - Enriching without culture: target-enriched metagenomics allows for strain-level characterization of M.
haemolytica

Enrique Doster!, Cory Wolfe!, Robert Valeris-Chacin!, William B. Crosby?, Michael L. Clawson®, Amelia R.
Woolums?, Lee J. Pinnell*, Paul S. Morley*

WERO Program, Texas A&M University, 2Department of Pathobiology and Population Medicine, Mississippi State
University, 3US Meat Animal Research Center, USDA-ARS. Enriquedoster@tamu.edu

Session: Bovine Respiratory Disease 1, 2025-01-20, 11:15 - 11:30

Objective: Mannheimia haemolytica (Mh) is a key pathogen associated with Bovine Respiratory Disease (BRD).
Previously, investigation of genetic variation that may affect microbial ecology and disease epidemiology was reliant
upon the ability to culture Mh and perform whole genome sequencing. The goal of this study was to investigate target-
enriched (TE) shotgun sequencing as a culture-independent method for detection and strain-level characterization of
Mh in metagenomic microbial communities.

Methods: We developed a custom Agilent SureSelect bait system for targeted metagenomic sequencing of Mh and
refined the strain-level classification of metagenomic reads. To address the challenges created by incomplete strain
annotations in public databases, we constructed a custom database of 2,137 Mh genomes from GenBank, clustering
them into phylogenetically related sequence variants (PSVs) based on whole-genome sequence similarity. We
systematically evaluated classification specificity by testing the number of PSVs clusters that could be generated
before losing precision. Mock samples containing sequences from an increasing number of PSVs were used to assess
classification accuracy, optimizing both precision and recall. In addition, we developed the VARIANT++ pipeline,
which incorporates QC trimming, host DNA removal, and taxonomic classification to identify PSVs for a given
bacterial species. To further evaluate our workflow, we analyzed TE sequencing from 39 nasal samples from feedlot
cattle, categorized into five strata based on Mh relative abundance (>30%, 10-30%, 1-10%, 0.1-1%, and 0%) as
determined through 16S rRNA amplicon sequencing. Differences in beta diversity of PSVs were tested using
PERMANOVA and PERMDISP tests.

Results: This customized TE sequencing and data analysis workflow provided a sensitive and specific method for
strain-level characterization of Mh without culture of isolates. Mh was highly enriched in TE sequencing, yielding an
average of 90% (range 50-93%) of non-host reads classified as Mh at the species level. Further, analysis of genomic
variants allowed the identification of 8 unique Mh PSVs within the test data set, including in samples where
Mannheimia was not identified using 16S sequencing, culture, and PCR. Samples in the “zero” Mh strata had
significantly different PSV composition than samples in the “low” , “medium”, and “highest” strata (p < 0.05),
however, significant differences in the dispersion of variance only allow for comparison to the “medium” strata.
Overall, these data suggest that a small number of dominant PSVs drive Mh population dynamics, with increased
prevalence of low-abundance PSVs present in samples with a lower abundance of Mh.

Conclusions: This study presents a novel metagenomic approach for strain-level characterization of Mannheimia
haemolytica, offering new insights into the complex dynamics of bovine respiratory microbial communities. By
removing reliance on accurate metadata and adopting a data-driven method, this approach leverages the increasing
availability of genome sequences to improve strain-level resolution. The identification of a multiple PSVs in our
samples underscores the genetic fluidity of Mannheimia haemolytica and highlights the need for further investigation
into their biological significance and potential impact on BRD epidemiology. Importantly, this approach can be
adapted to target other key pathogens, making it a versatile tool for studying microbial populations across diverse
ecosystems and diseases.

Financial Support: Funded by Texas A&M's VERO Program and employs datasets from projects funded with
support from USDA NIFA, West Texas A&M's Agricultural Sciences Dept., Mississippi State's Veterinary Medicine
Dept., and industry partner Phileo by Lesaffre.
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119 - Development and optimization of targeted enriched metagenomics protocol to obtain strain-level data for
Mycoplasma bovis in respiratory samples from cattle

Kushal R. Lamsal®, Christopher Panaretos?, Ethan P. Dudley?, Lee J. Pinnell*, Matthew A. Scott!, John T. Richeson?,
Hatem H. Kittana?, Paul S. Morley?, Robert Valeris-Chacin!

WERO Program, Texas A&M Univeristy, 2Veterinary Integrative Biosciences, Texas A&M University, *Department
of Agricultural Sciences, West Texas A&M University, “Veterinary Diagnostic Laboratory, Kansas State University.

sal@tamu.edu
Session: Bovine Respiratory Disease 1, 2025-01-20, 11:30 - 11:45

Objective: Bovine respiratory diseases (BRD) is a major health challenge to the beef cattle industry. Mycoplasma
bovis has been linked to chronic cases of BRD. Advances in molecular techniques may provide further insights into
M. bovis ecology, removing bias associated with culture technique. Therefore, the objective of this study was to
develop targeted enriched metagenomics protocol (TE) for M. bovis in samples from the respiratory tract of beef cattle.
Specifically, we used combination of field strains and ATCC strain to spike and create a mock ecology of M. bovis to
quantify the limit of detection of TE.

Methods: Nasopharyngeal swabs collected from crossbred steers with average body weight (BW = 247+28) housed
at West Texas A&M University Research Feedlot underwent DNA isolation using the PowerSoil Pro (Qiagen) Kit,
and were tested for M. bovis via digital g°PCR. Samples confirmed negative in triplicate were aliquoted into 120 TE
reactions for validation. These 120 reactions were spiked with 12 M. bovis strains consisting of 11 field strain
(analyzed through whole genome sequencing) and ATCC 25523 in 6 groups: 2, 4, 6, 8, 10, or 12 strains pooled at the
same concentration. The bait set for the TE protocol were designed using syotti and manufactured by Agilent. Based
on the results we to be used at half molarity strength across all the reactions. Two rounds of TE (double-capture) and
a pre-library preparation enrichment were used. DNA libraries were submitted to North Texas Genome Center (NTGS)
for sequencing in an Illumina NovaSeq platform. Reads obtained from sequencing were aligned to the standard
kraken2 database to calculate the number and percentage of reads on target i.e., classified as M. bovis. These reads
were extracted using Kraken tools and were pseudoaligned to an index of a set of M. bovis genomes using Themisto.
Subsequently, relative abundances of Phylogenetic Sequence Variants (PSV’s), determined using Mash distances
(0.0001), were inferred from the pseudoalignment output via mSWEEP. The limit of detection of the TE protocol
were calculated as the highest number of different pooled strains with a probability of 0.95 of complete recovery.

Results: We observed a statistically significant decrease in the concentration of DNA with the molarity of baits in our
final library, a decrease in the classification of our targeted genome at the species level, but an increase in the PSV
level. The greatest effect on the PSV beta diversity was observed on the quarter molarity; thus, half concentration
could be used to reduce the total cost of the TE protocol without compromising the classification at the strain level.
We determined the limit of detection of TE protocol for M. bovis to be 8 strains per sample.

Conclusions: These findings will be helpful in tracking M. bovis in cattle populations and study its within-host
ecology. Discernment of how M. bovis strains cooperate during BRD can be used in designing new preventive and
therapeutical interventions to decrease the burden of BRD in beef cattle.

Financial Support: Funding for this research was provided by Texas AgriLife Research Animal Health and Disease
Capacity Funding (FY22-23)
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120 - Bovine herpesvirus-1, Mycoplasmopsis bovis co-infection rapidly enhances lung pathogenesis at early
timepoints post-infection

Bryan S. Kaplan?, Carly R. Kanipe?, Kaitlyn S. Davilal, Jenny Rasmussen?, Randy E. Sacco!

INational Animal Disease Center, USDA-ARS, bryan.kaplan@usda.gov

Session: Bovine Respiratory Disease 1, 2025-01-20, 11:45 - 12:00

Objective: Bovine respiratory disease (BRD), a major cause of economic losses to multiple industries, is a
multifactorial disease complex with polymicrobial infections intricately linked to disease etiology. Mycoplasmopsis
bovis (M. bovis) is a small, wall-less bacterial pathogen associated with BRD and mastitis. Co-infection with viruses,
like Bovine herpesvirus-1 (BoHV-1), can exacerbate M. bovis infection leading to severe pneumonia and
dissemination to sites outside of the respiratory tract. The objectives of this study were to characterize the tissue
pathology and viral and bacterial replication Kinetics associated with early infection.

Methods: Thirty Holstein calves with no history of prior BoHV-1 or M. bovis infection, were split into four groups
and housed in separate rooms of an ABSL-2 containment facility: control (n = 6), BoHV-1 infected (n = 8), M. bovis
(n = 8), and BoHV-1 + M. bovis infection (n = 8). Infected calves were inoculated via nebulization with BoHV-1
Cooper strain followed by M. bovis KRB5 four days post infection (DPI). Nasal swabs were collected and assessed
for the presence of virus and bacteria every 3-4 following M. bovis infection. Half of the animals in each group were
euthanized during one of two periods: 8-10 DPI and 12-14 DPI for post-mortem analysis. Tissue swabs and samples
were collected for pathogen quantification and histopathologic analysis, respectively.

Results: BoHV-1 + M. bovis co-infection resulted in increased inflammation and lung lesion formation compared to
single BoHV-1 or M. bovis infections characterized by marked lesions present in all lung lobes with noted
caseonecrotic infiltrates. BoHV-1 + M. bovis co-infection increased bacterial loads in the lung, 108 CFU/mL compared
to 10* CFU/mL in M. bovis only. Additionally, co-infection was associated with the persistence of high M. bovis
counts in all lung lobes on 13/14 DP1 in 3 of 4 calves. Both the frequency and titers of M. bovis positive nasal, tracheal,
and middle ear swabs were increased in BoHV-1 + M. bovis co-infection compared to M. bovis only infection. BoHV-
1 titers were similar between BoHV-1 only and BoHV-1 + M. bovis groups.

Conclusions: BoHV-1 + M. bovis co-infection resulted in increased bacterial shedding, persistence, and dissemination
compared to M. bovis only during the first 14 DPI. Together these results suggest co-infection rapidly enhances M.
bovis colonization of the host and replication in multiple tissues and/or diminishes the ability of the host immune
system to mount an effective response against the secondary Mycoplasma infection.
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121 - A simple and fast reverse genetics system for porcine reproductive and respiratory syndrome virus and
generation of transcription-reprogrammed virus

Junyu Tang?, Dongwan Yoo!

!Department of Pathobiology, University of Illinois at Urbana-Champaign. junyut2@illinois.edu

Session: Porcine Reproductive and Respiratory Syndrome, 2025-01-20, 10:30 - 10:45

Objective: Porcine reproductive and respiratory syndrome virus (PRRSV) is an RNA virus that significantly impacts
the swine industry. Modified live vaccines exist but they pose a high risk of genomic RNA recombination with field
viruses. Transcription regulatory sequences (TRSs) located at the 5' leader (TRS-L) and upstream of each gene (TRS-
B) are essential elements for discontinuous transcription and viral replication. We hypothesize that reprogramming
the TRS network will cause a lethal incompatibility when RNA recombination occurs with field viruses, allowing the
construction of recombination-resistant PRRSV as a future vaccine candidate. Current infectious clone systems for
PRRSV are cumbersome for viral genome manipulation and unstable in E. coli during clonal propagation. We aimed
to develop a simple and fast reverse genetics system devoid of bacterial propagation, and to use this system to construct
TRS-reprogrammed recombination-resistant PRRSV.Methods: PRRSV-2 strains NVSL 97-7895 and P129 were used
to develop an alternative reverse genetics system. The full-length viral genome was divided into overlapping
fragments: F1-F4 for NVSL 97-7895 and F1-F5 for P129. The 5’ F1 fragment was coupled with the CMV promoter,
and the 3 most fragment was linked to the SV40 polyadenylation signal. Each fragment was PCR-amplified and all
overlapping fragments representing the entire 15 kb viral genome were co-transfected into BHK-21 cells. After 2 days,
cell culture supernatants were transferred to alveolar macrophages, and the production of infectious virus was
confirmed via cytopathic effects, RT-PCR, immunostaining, and Western blot analysis.Results: The F1 through F5
fragments were successfully amplified to overlap with the upstream and downstream fragments by approximately 100
nucleotides. When PRRSV-permissive Cl13 cells were infected with the ‘passage 2’ culture supernatant, cytopathic
effects were evident. Viral genome replication was determined by RT-PCR for ORF2, and viral transcription was
determined by detecting subgenomic mRNA for the N protein. Infectious virus production was further validated by
Western blot for N. The results confirmed that the new reverse genetics system was functional, and we designated it
the linear overlapping infectious polymerase amplicon (LOIPA) system. Subsequently, we remodeled the TRS-L and
TRS-B transcription networks by analyzing the RNA secondary structure adjacent to the TRSs. Specific mutations
were introduced sequentially into TRS-L and individual TRS-Bs, resulting in the generation of a recombination-
resistant PRRSV.Conclusions: A new reverse genetics system, LOIPA, was developed for PRRSV as an alternative
to full-length infectious cDNA clones. This system is simple, rapid, easy to construct, without the need for bacterial
propagation, making it stable and free from spontaneous deletions or gene rearrangements that may occur in E. coli .
Using the new system, RNA recombination-resistant PRRSV was generated, which may serve as a potential vaccine
candidate.

Financial Support: Supported by AFRI Competitive Grants no. 2023-67015-39710 from the USDA-NIFA
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122 - Effect of dietary vitamin D3 on PRRSV disease severity and immune response in nursery pigs
KG. Keen?, E. van Heugten?, P. Sitthicharoenchai?, S. Hernandez?, V. Bamrung?, S. Hough®, M. Rahe!

!Department of Population Health and Pathobiology, NC State University, 2Department of Animal Science, NC State
University, 3SDSM-Firmenich. kgkeen@ncsu.edu

Session: Porcine Reproductive and Respiratory Syndrome, 2025-01-20, 10:45 - 11:00

Objective: Recent studies in multiple species have reported anti-inflammatory effects of vitamin D3 characterized by
reduced IFN-y and increased IL-10 production. Moreover, dietary supplementation with a metabolite of vitamin D3,
25-hydroxyvitamin D3 (25-OH D3), has been shown to modulate immune function in weaning pigs. Porcine
reproductive and respiratory syndrome virus (PRRSV) is the most devastating pathogen of swine production in the
US, causing interstitial pneumonia and severe systemic inflammation. The objective of this study was to evaluate the
effect of dietary vitamin D3 on PRRSV disease outcomes.

Methods: Three-week-old pigs were designated to one of four treatment groups: marginal dietary vitamin D3+no
challenge (Negative), marginal dietary vitamin D3 + PRRSV challenge (Low), industry dietary vitamin D3 + PRRSV
challenge (Standard), or industry dietary vitamin D3 with 25-OH D3 supplementation + PRRSV challenge
(Supplemented). Following dietary acclimation, PRRSV challenged groups were inoculated with a lineage 1 PRRSV-
2 virus (L1C.5) at 5x105 TCID50/pig. Throughout the study, samples were collected to characterize clinical disease,
viral load, and adaptive immune responses. PRRSV-specific serum antibodies were detected using an IDEXX ELISA
kit and neutralizing antibodies were assessed with a fluorescent focus neutralization assay. At 14 days post-challenge,
all pigs were euthanized, and necropsies were performed to collect lung tissue for gross and microscopic pathological
examination.

Results: Significant differences in serum 25-OH D3 were observed between groups two weeks following diet
assignment, with serum concentrations decreasing in challenged groups following PRRSV inoculation. PRRSV-
specific serum IgM, 1gG, and neutralizing antibodies positively correlated to dietary vitamin D3 treatment.
Histological evaluation revealed pigs in the Low group had higher necrotic macrophage scores compared to those in
the Standard or Supplemented groups. IFN-y production in PBMCs did not significantly differ between groups.
However, evaluation of 1L-10 producing cells in the blood and T cell analysis of the lungs is ongoing. No prominent
differences in body weight, fever, gross pathology, or viremia were observed between the challenged groups.

Conclusions: Present findings suggest increased dietary vitamin D3 improves the antibody response to PRRSV
infection with ongoing sample analysis to further characterize the T cell response.

Financial Support: This research was supported by DSM-Firmenich.
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123 - PRRSV-2 immune biobank for vaccine efficacy prediction

Lanre Sulaiman?, John Byrne!, Ben H. Hause?, Juliana Ferreira', Glen Almond?, Tobias Kaser®, Gustavo Machado?,
Elisa Crisci*

1Department of Population Health and Pathobiology, North Carolina State University, 2Cambridge Technologies,
3Department of Biomedical Sciences and Pathobiology, University of Veterinary Medicine Vienna. ecrisci@ncsu.edu

Session: Porcine Reproductive and Respiratory Syndrome, 2025-01-20, 11:00 - 11:15

Objective: The high mutation rate of PRRSV represents a big challenge and raises an important question for swine
producers: Which vaccine can best protect my herd against an emerging strain? Currently no technology can
adequately answer that question. To overcome this issue, we have established at the North Carolina State Veterinary
College a vaccine efficacy prediction system that consist of an immune biobank (cells and serum) from pigs which
received five PRRSV-2 modified live vaccines (MLV) that are commercially available in US. The immune biobank
enables to evaluate in vitro which vaccine induces the strongest immune response against a circulating PRRSV-2
strain. The project aims to improve precision animal management for PRRSV-2 in North Carolina by decreasing the
impact of the disease with a proactive outbreak mitigation approach.

Methods: Four-weeks old pigs were divided into six groups of eight pigs each (four females and four males). Five
groups were immunized with the different MLV vaccines, and one group was used as control. Collection of PBMCs
and serum was performed at 28 days post immunization. The immune biobank in vitro testing is based on neutralizing
antibodies (nAb) levels, interferon-gamma producing cells responses (ELISpot assay), and cell proliferation assay
evaluated by flow cytometry.

Results: The immune biobank was tested against four North Carolina (NC) PRRSV-2 lineage 1A isolates (NC18-9-
7, NC20-1, NC23-11), L1C isolate (NC134), two prototype viruses (VR2332, NADC-20) and five MLV strains:
differences in vaccine interferon-gamma responses were observed against NC18-9-7, NC23-11, NC20-1 and VR2332,
whereas all vaccines showed similar responses against NC134 and NADC-20. Sera from vaccinated animals showed
different nAb titers against NADC-20 and VR2332, but no nAb titers were present against NC134 and NC18-9-7
strains. Additionally, a whole genome sequence homology approach was used to evaluate the evolutionary divergences
between vaccine strains and field isolates tested in the immune biobank. An amino acid sequence homology between
field isolates and vaccine strains will be evaluated for GP2, GP3, GP4 and GP5.

Conclusions: The immune biobank can help determine the most promising vaccination regimen against the tested
PRRSV-2 strains. The vaccination regimen will be recommended to North Carolina swine veterinarians for precision
management implementation in the field.

Financial Support: This work is supported by the Agriculture and Food Research Initiative Inter-Disciplinary
Engagement in Animal Systems, project award no. 2022-68014-37266, from the U.S. Department of Agriculture’s
National Institute of Food and Agriculture.
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124 - Influence of gestational age on vertical transmission of PRRSV2
Dayeon Jeon?, Sarah Innis?, Alyssa Smith?, Kaylyn Rudy?, Isabel Turner!, Ryan Cabot!, J. Alex Pasternak®

1Department of Animal Sciences, Purdue University. jpastern@purdue.edu

Session: Porcine Reproductive and Respiratory Syndrome, 2025-01-20, 11:15 - 11:30

Objective: Porcine reproductive and respiratory virus (PRRSV) crosses the normally restrictive epitheliochorial
placenta and proceeds to disrupt fetal development, increasing fetal mortality and the occurrence of spontaneous
abortion. Collectively, this results in an estimated annual cost to the American breeding herd in excess of 330M.
Preventing vertical transmission would significantly limit this impact, but the mechanism by which the virus crosses
the placenta has yet to be determined. To better understand the mechanism underlying vertical transmission, our larger
project is focused on understanding the developmental correlates of fetal susceptibility. Prior studies with PRRSV1
or mild strains of PRRSV2 indicate complete fetal resistance during mid gestation, with vertical transmission
beginning after gestation day (GD) 72 with proportional infection rates rising thereafter. However more recent studies
call into question this temporal restriction and suggest transplacental fetal infection by highly pathogenic strains may
occur as early as GD 60.

Methods: To investigate the effect of gestational age three batches of eight pregnant gilts were obtained from a
commercial PRRSV free nucleus herd (N=24 total). On GD 50, 60, 70 and 80 (+/- 1 day) relative to first Al, all gilts
were inoculated with PRRSV?2 strain NVSL-97 7895 via a combination of intranasal and intramuscular delivery. Gilts
were monitored daily for clinical signs, and maternal blood samples and rectal temps collected on 0-, 7- and 21-days
post inoculation (DPI). All gilts were humanely euthanized at 21 DPI (GD 71, 81, 91, 101). Fetal preservation status
and basic phenotypic parameters were evaluated for each fetus. Fetal blood samples were collected from the axillary
artery, and samples of the placenta, fetal thymus, heart and kidney collected for additional analysis.

Results: Maternal rectal temp was significantly elevated on 7 DPI but returned to baseline by 21DPI, but this response
was not influenced by GD. Viremia was confirmed in all dams at 7 days post inoculation, with mild to moderate
clinical signs observed in less than 1/3 of the animals. Fetal viability was 79.7, 82.1, 88.5 and 62.3% on GD 50, 60,
70 and 80 respectively (21 days post maternal inoculation). No meconium staining was observed in litters from day
50, but 0.9, 2.6 and 4.9 % of fetuses were meconium stained at each respective time point thereafter. A novel form of
fetal preservation, characterized by whole body edema and cutaneous transparency and apparently poor ossification
of the limbs was observed in 10.6% and 8.5% of fetuses from dams inoculated on GD 50 and 60. Substantial viral
load was detected in serum from viable fetuses collected at all four time points. Contrary to expectation the highest
median viral load in fetal serum was observed following maternal infection at day 50 of gestation.

Conclusions: Collectively our results indicate that PRRSV2 strain NVSL-97 7895 can cross the placenta and
productively infected the fetus prior to day 71 where it induces significant fetal mortality. Information in this area will
be critical in developing strategies to reduce or eliminate fetal PRRSV infection, and thereby increase profitability
within the swine breeding herd.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no.
2023-67015-39080 from the USDA National Institute of Food and Agriculture.
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125 - Decoding the spatial patterns of PRRS induced cell death

Rachael Weiderman?, Franco Matias-Ferreyral, Patricia Assato!, Anna Fritzson®, Shristi Ghimire!, Jurgen Richt,
Laura Miller

1Department of Diagnostic Medicine and Pathobiology, Kansas State University. warhurst@ksu.edu

Session: Porcine Reproductive and Respiratory Syndrome, 2025-01-20, 11:30 - 11:45

Obijective: Porcine Respiratory and Reproductive Syndrome (PRRS) is the most economically damaging illness for
the swine industry, costing over 1 billion per year in lost production in the United States. Our research aims to provide
a greater understanding of PRRS host-immune response by identifying genes involved in the host response to infection
and determining how infection with PRRS alters the host immune response pathways. We aim to answer previously
unanswered questions about infected and bystander cells in the intrinsic and extrinsic apoptotic pathways during PRRS
infection.

Methods: A lung tissue sample from an adolescent swine infected with PRRS was analyzed through spatial molecular
imaging, providing quantification of 1,000 RNAs through in situ hybridization chemistry at single-cell and sub-
cellular resolution. Spatial imaging and data were analyzed using Python and R code packages to provide analysis and
deeper understanding of gene expression across the tissue sample in the infected state.

Results: The spatial molecular imaging and spatial informatics data provided 71 transcripts per cell of new
information regarding gene expression in PRRS infection. Gene activity involved in the intrinsic and extrinsic
apoptosis pathways, including ATF-3, p53, Caspase-8, and Caspase-3 is measured and analyzed to show the
connection between PRRS infection and induction of apoptosis.

Conclusions: Previously, it has been unanswered whether PRRS infection directly induces apoptosis and apoptotic
gene expression. Spatial transcriptomics provides a new platform to answer questions that have previously not been
answered about viruses and immune response pathways by analyzing infected and bystander cells in a positional and
regional context.

Financial Support: This research was supported [in part] by the intramural research program of the U.S. Department
of Agriculture, National Institute of Food and Agriculture, Hatch-Multistate project 7008266.
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126 - A longitudinal trial of fecal microbiota transplant therapy to weaned pigs during post-weaning viral co-
infection

Yale Deng?, Pratiksha Khanal?, Aubrey Deavours?, Ada G. Cino-Ozuna®, Megan C. Niederwerder? 4, Noelle R. Noyes?

1Department of Veterinary Population Medicine, University of Minnesota, 2Department of Diagnostic
Medicine/Pathobiology, Kansas State University, SToxicologic Pathology Associates, “Swine Health Information
Center. deng0291@umn.edu

Session: Porcine Reproductive and Respiratory Syndrome, 2025-01-20, 11:45 - 12:00

Obijective: The primary objective was to investigate the efficacy of fecal microbiome transplant (FMT) as a therapy
to mitigate the impacts of viral co-infection in post-weaned pigs. A secondary objective was to describe temporal
changes in the fecal microbiome of pigs exposed to FMT therapy versus a placebo.

Methods: Weaned piglets (N = 100) were matched by litter and sex and randomly assigned to one of two treatment
groups: a control group (CTRL) administered oral sterile saline, and a treatment group administered oral FMT therapy
(FMT) daily for 7 consecutive days. Then, all pigs were challenged with porcine reproductive and respiratory
syndrome virus (PRRSV) and porcine circovirus type 2 (PCV2). Blood samples and individual per-rectum fecal
samples were collected weekly over the 6-week post-infection trial. Pigs weight, morbidity and mortality data were
recorded throughout the trial. Immune responses and viral load in blood samples were measured post-challenge. FMT
therapy materials and fecal samples were subjected to DNA extraction and 16S rRNA V3-V4 amplicon sequencing.

Results: FMT treatment showed no effect on pig body weight and survival post viral coinfection. FMT group
displayed a lower count of primary clinical concerns, such as abscess, attitude and diarrhea (h=150) than CTRL group
(n=280) in surviving pigs, and worse fecal condition (> 75% had diarrhea) and body conditions (on average = 2) than
CTRL (fecal condition, > 40% had diarrhea; body condition, on average = 3). Most pigs were PRRSV and PCV2
antibody positive after 7 dpi, the virus gene copies in blood samples were similar between the two groups for PCV2,
but FMT had a significant higher PRRSV copies than CTRL. The fecal microbiome samples were grouped into four
clusters: a cluster of -7 dpi samples (just-weaned), a cluster of 0 dpi (post-treatment), a cluster containing 7-35 dpi
samples (post-infection), and a cluster of 42 dpi samples. Similarly, both richness and Shannon diversity indices
increased from -7 to O dpi; remained stable during 7-35 dpi; and then decreased at 42 dpi. Differential abundance
analysis suggested that Terrisporobacter, Turicibacter, Clostridium sensus stricto 1 and Romboutsia showed higher
abundance in FMT vs CTRL on 0 dpi as well as 0 vs -7 dpi. These four genera were also found high in abundance in
the FMT donor materials. Moreover, potentially beneficial and detrimental microbes were identified by comparing
their abundance between the two groups. Significant differences were observed between the microbiomes of FMT
versus CTRL pigs, but PERMANOVA testing portioned less than 2% of the total microbiome variation to treatment
group.

Conclusions: After 7 days of daily oral inoculation, FMT treatment made no difference in pig body weight and
survival, but reduced primary clinical concerns in surviving pigs and increased PRRSV copies in the blood samples.
Four genera were found in high abundance in the FMT material and resulted in increased relative abundance in the
fecal samples of treated pigs. After viral coinfection, the fecal microbiome of weaned piglets was significantly
modified by FMT treatment, but with a limited effect size.

Financial Support: This project is supported by Agriculture and Food Research Initiative Competitive Grant no.
2020-67015-31808 from the USDA National Institute of Food and Agriculture.
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127 - Using challenge models to identify pathogenicity traits of novel Avian Pathogenic E. coli (APEC)
serogroups

K. Runcharoon?, J.I. Lima?, Y.Y. Tsai!, C.M. Logue!

1Department of Population Health, University of Georgia. kr71624@uga.edu

Session: Bacteriology 2, 2025-01-20, 10:30 - 10:45

Objective: Avian Pathogenic Escherichia coli (APEC) causes colibacillosis leading to systemic or localized infections
in poultry. Three serogroups O1, 02, and O78 have been reported as the most often linked with disease. However, our
data suggests multiple serogroups may be responsible for colibacillosis cases in Georgia poultry. The pathogenicity
of these novel APEC serogroups in poultry is currently unknown. Therefore, this study aims to investigate the
pathogenicity of 10 APEC strains from 9 different serogroups using three different animal challenge models.

Methods: Nine different APEC serogroups (10 strains) were selected and challenged in three animal models: 12-day-
old chicken embryos, 1-day-old chicks, and 3-week-old SPF-layer chickens. For the embryo challenge, 10 embryos
per group were injected with 300-500 CFU/mL of the challenge strain via allantoic fluid at 12 days of age (d.o.a).
Eggs were candled daily, and deaths were recorded until the embryos reached 18 d.o.a. Isolates causing embryo death
of >29%, 10%-29% and <10% considered as, virulent, moderately virulent, and avirulent isolates, respectively. In the
chicks challenge assay, each group of 10 birds was inoculated subcutaneously with 0.1 mL (107 CFU). E. coli isolates
that killed >50%, 10%-50%, and 0-10% of chicks considered virulent, moderately virulent, and avirulent, respectively.
Mortality, pathogenicity score (PS), and lethality score (LS) were observed and compared to those of the control strain
(APEC 380 - 018). For older birds, 3 week SPF-layers were challenged with 108 CFU/mL of bacteria via the
intratracheal (1.T) route to mimic natural infection. Mortality and clinical signs were observed for 5 days, after which
the remaining birds were euthanized by carbon dioxide, and lesions and bacterial counts were evaluated.

Results: For the embryo lethality assay, all strains were found to be highly virulent causing over 28% mortality within
5 days post-infection (d.p.i). Notably, two serogroups (0161 and O45) caused 100% mortality. In the chick challenge,
only 015, 091, and 088 had lower PS scores compared to the control strain (p<0.001). APEC 025 and Onovel 12
caused 100% mortality within 5 d.p.i. In 3 week SPF-layers, APEC 091 was found to cause 80% mortality after 1
d.p.i. Moreover, APEC 0115 and O86 were identified as moderately virulent strains.

Conclusions: The novel APEC serogroups exhibited varying levels of pathogenicity and high virulence in embryos,
chicks, and chickens. Interestingly, the virulence of these strains varied across different challenge models, suggesting
that the route of infection and the bird’s immune system may influence disease development. Collectively, these APEC
serogroups can significantly impact poultry health, especially in younger birds, warranting further investigation and
the development of new mitigation strategies.

Financial Support: This research was supported by the National Institute of Food and Agriculture under Award
Number #: 2022-67015-36878
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128 - M. hyopneumoniae infects and disrupts the air-liquid cultured porcine-derived primary respiratory
epithelial cells

A.F. Castillo-Espinoza?, R.K. Nelli, J.C. Mora-Diaz*, R. Rauh? N.C. Twu?, L. Gimenez-Lirola?

1Department of Veterinary Diagnostic and Production Animal Medicine, lowa State University, 2Tetracore.
afc@iastate.edu

Session: Bacteriology 2, 2025-01-20, 10:45 - 11:00

Objective: Mycoplasma hyopneumoniae (Mhp) is a fastidious respiratory pathogen that colonizes porcine ciliated
airway cells, disrupting mucociliary clearance and contributing to chronic respiratory disease. Understanding early
interactions at the infection site is critical for developing interventions. This study aimed to evaluate the suitability of
air-liquid interface primary porcine respiratory epithelial cells (ALI-PRECS) as an in vitro model for studying Mhp
infection dynamics and to assess the effect of Friis medium, traditionally used to culture Mhp, on ALI-PRECs.

Methods: Tracheal epithelial cells were isolated from three six-week-old CD/CD pigs, seeded onto collagen-coated
transwell inserts, and cultured under ALI conditions for four weeks to form a pseudostratified, ciliated epithelium.
ALI-PRECs from one pig were inoculated with Mhp strain 232 at doses of 10°, 108, 107 CCU/mL, or a mock control,
with exposure times of either 2 or 5 h. After inoculation, cultures were incubated for 24, 48, and 72 h post-inoculation
(hpi) at 37°C and 5% CO2. Infection dynamics was extended to 144 hpi in subsequent experiments using 2 h exposure
with a dose of 10’ CCU/ml. Cytopathic effects (CPE), ciliary motility, Mhp detection by immunofluorescence (IFA),
and quantitation of Mhp DNA by gPCR were assessed in both epithelia and subnatants. FIJI Image J software was
used to quantify FITC-labeled Mhp P46 membrane protein and DAPI-stained cell nuclei numbers. Cells from four
symmetric micrographs per transwell were quantified and normalized to mock-inoculated controls. A three-way
ANOVA and a two-way ANOVA with a Tukey test were applied to assess the individual effects of dose, time, and
exposure time, and the interaction between variables.

Results: Mhp infection led to characteristic CPE, including epithelial cell rounding, clustering, detachment, and
reduced ciliary activity by 24 hpi. These effects were dose- and time-dependent, with statistical reductions in cell
numbers at higher Mhp doses (p<0.05). Mhp P46 protein was detected by 24 hpi, with peak fluorescence at 48 hpi
and gradual decline up to 144 hpi. Co-localization of Mhp P46 in ciliated regions confirmed the pathogen’s affinity
for ciliated cells, essential for mucociliary clearance. Mhp DNA was detected in all inoculated ALI-PRECs by 24 hpi,
regardless of dose, but was only found in the subnatants at the highest Mhp dose (107 CCU/ml) after 24 hpi (for 5 h
exposure) or 48 hpi (for 2 h exposure). This suggests that significant epithelial disruption is required for Mhp to breach
the epithelial barrier. A significant reduction in Cq values (p<0.05) was observed in subnatants at 144 hpi, indicating
progressive epithelial damage. Despite epithelial disruption, ciliary movement persisted throughout the infection
period. Importantly, no histological or functional changes were observed in the Friis medium-only control group.
Mock-inoculated cultures remained healthy, with no evidence of Mhp infection by IFA or gPCR.

Conclusions: ALI-PRECs provide a robust, physiologically relevant model for studying Mhp-host interactions,
including mucociliary responses and epithelial integrity. The model confirms that Mhp specifically targets ciliated
cells, leading to gradual epithelial disruption. Friis medium does not affect ALI-PRECs, confirming the model's
suitability for infection studies.

Financial Support: Boehringer Ingelheim Animal Health.
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129 - M. hyopneumoniae modulates ciliary and adherens junction gene expression in air-liquid porcine
respiratory epithelial cells

A.F. Castillo-Espinoza?, R.K. Nellit, J.C. Mora-Diaz!, R. Rauh?, B. Reddi!, A. Saxenal, N.C. Twu?, L. Gimenez-
Lirolal

!Department of Veterinary Diagnostic and Production Animal Medicine, lowa State University, 2Tetracore.

afc@iastate.edu
Session: Bacteriology 2, 2025-01-20, 11:00 - 11:15

Objective: Mycoplasma hyopneumoniae (Mhp) is a fastidious bacterium whose pathogenicity lies primarily in its
complex interaction with porcine airway ciliated cells. In a previous study, we demonstrated the susceptibility of an
air-liquid interface model utilizing porcine-derived primary respiratory cells (ALI-PRECs) to Mhp. Additionally, we
described Mhp’s ability to cause epithelial disruption and ciliostasis in a dose-, exposure time-, and post-exposure-
time-dependent manner. The present study focuses on characterizing the mechanisms of epithelial disruption utilized
by Mhp to induce cytopathic damage and ciliostasis in ALI-PRECs.

Methods: Tracheas collected from six-weeks-old CD/CD pigs (n=3) were processed to isolate PRECs. PRECs were
seeded into collagen-coated transwells and cultured under ALI conditions for 4 weeks to promote differentiation.
Differentiated ALI-PRECs were inoculated with 107 CCU/ml of Mhp strain 232 for 2 h at 37°C and 5% CO2.
Following inoculation, ALI-PRECs were monitored every 24 h up to 144 h post-inoculation (hpi). The infection
dynamics were determined by monitoring cytopathic effects (CPE), performing immunofluorescence (IFA) to assess
FITC-labeled Mhp P46 membrane protein staining, quantifying FITC-fluorescence intensity, and determining cell
numbers using cell nuclear staining analyzed with FIJI Image J software. Mhp gPCR was performed on both the
pseudostratified epithelia and subnatants of ALI-PRECs. The transcriptional regulation of genes related to ciliary
motility (6 genes), cytoarchitecture (2 genes), intercellular junctions (6 genes), and endogenous control genes (7 genes)
was evaluated. Relative quantitation was performed using the AACt method, and statistical analysis was conducted
using GraphPad Prism software v10.2.1.

Results: Following 24 hpi with Mhp, ALI-PRECs exhibited CPE, including progressive loss of epithelial integrity,
cell clustering, decreased cell numbers, and occasional ciliostasis. The CPE was more pronounced at later time points,
while one biological replicate exhibited partial recovery after 96 hpi, supported nuclear staining (p<0.05). The gPCR
analysis of Mhp DNA in subnatants over time (24 - 144 hpi) showed a significant trend toward decreasing Cq values
(p<0.05). The fluorescence intensity of Mhp P46 peaked at 48 hpi and steadily decreased towards 144 hpi in all three
biological replicates of ALI-PRECs inoculated with Mhp. Mhp P46 preferentially bound to ciliated cells, and the
absence of nuclear staining, combined with Mhp P46 detection, confirmed areas of epithelial discontinuity. Gene
expression studies in Mhp-inoculated ALI-PRECS, revealed downregulation of ciliary motility genes (ROPNLL,
LRCC51, FOXJ1, LRCCS6) at 72 hpi (p<0.001), supporting histological data. Interestingly, intercellular junction gene
expression (CDH1, CTNNB1, CTNND1) was upregulated at 120 hpi (p<0.05), suggesting a mechanism of recovery
previously reported in bronchial PRECs and other mycoplasmas.

Conclusions: Mhp adheres to ALI-PRECs, causing cytopathic damage and ciliostasis, with a potential wound healing
response in ALI-PRECs that requires further investigation. Our findings underscore variability in ciliary responses,
suggesting differences in host susceptibility among pigs.

Financial Support: Boehringer Ingelheim Animal Health.
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130 - Broiler and layer chickens’ responses to host-specific bacteria colonization in early life
Melha Mellata®, Jared Meinen-Jochum?

lowa State University. mmellata@iastate.edu

Session: Bacteriology 2, 2025-01-20, 11:15 - 11:30

Objective: In commercial farms, chicks are hatched a clean environment, away from their progenitors and other adult
chickens from which they could inherit host-specific bacteria, like Segmented Filamentous Bacteria (SFB) required
for their gut maturation. Thus, introducing these bacteria to chicks at hatch is important in industrial settings. In
commercial poultry farms, distinct genetic lines of chickens are selected for either improved feed conversion and rapid
growth (broilers) or the production of eggs (layers). Due to the varying host-responses to treatments and infections,
our research has the objective of evaluating an SFB-based treatment to increase gut maturation in layer and broiler
chickens in early life to increase resistance to diseases.

Methods: Day-old broiler and layer chickens were orally treated with layer-derived SFB (D-SFB) (n=15 to 30
birds/group). Non-treated groups were included and housed in separate rooms. Samples were collected either prior to
euthanasia (feces) or post-euthanasia (ileum, ceca, and blood). The SFB were tracked overtime in the ileum and feces
by gPCR and microscopy for 3-4 weeks. Enterobacteriaceae were enumerated in feces by dilution and plating. The
expression of genes associated with gut immune function were measured by RT-gPCR. Resistance to bacteria was
tested using in vitro bactericidal assays for blood and ileal tissues. Statistical analyses of the data were performed
using the GraphPad Prism software. Multiple t-tests with Holm-Sidak’s correction for multiple comparisons was used
to detect significance differences between group treatments and times tested.

Results: The SFB-based oral inoculum ensured maximal ileal SFB colonization in layers and broilers in early life and
minimized variation in SFB colonization among individuals. In broilers, the colonization of SFB covered the entire
length of the ileum. The treatment enhanced intestinal barrier function and homeostasis. Interestingly, in both layers
and broilers, there was no increase in IL-17 production indicative of TH17 cell activation like previously shown in
mice. This immune activation triggered broad bacterial killing activity on both intestinal and extraintestinal pathogens
in vitro and in vivo against bacteria relevant to chickens and humans.

Conclusions: With the antibiotic restrictions in poultry production, strategies to mitigate infections are urgently
needed. We developed a live prophylactic for newly hatched chickens to improve animal health and food safety. The
ability of layer-derived SFB to cross-colonize in broiler chickens eliminates the need for multiple SFB-based products
to be derived from both layers and broilers.

Financial Support: This work was supported by the United States Department of Agriculture (USDA)-NIFA #
20236701539078, USDA- Hatch projects (IOW05700-NC1202 and IOW04202), Kent Corp. to MM.
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131 - A novel CRISPR-prime editing strategy for single-nucleotide resolution mutations in Leptospira spp

Luis Guilherme Virgilio Fernandes?, Camila Hamond?, Bienvenido Tibbs-Cortes?, Ellie Putz?, Steven Olsen?, Mitchell
Palmer!

!National Animal Disease Center, USDA-ARS, 2National Veterinary Services Laboratories, USDA-APHIS.
luisqui530@gmail.com

Session: Bacteriology 2, 2025-01-20, 11:30 - 11:45

Objective: Develop, validate, and apply the novel CRISPR prime editing (PE) technology to generate single
nucleotide resolution mutations in Leptospira spp. Evaluate the virulence phenotype of the mutants in the hamster
model of leptospirosis.

Methods: The CRISPR/Cas9 system consists of the expression of endonuclease Cas9, which interacts with single-
guide RNA sequences (SgRNA) and a protospacer adjacent motif (PAM) NGG, to create double-strand breaks (DSBS)
in the genome. However, DSBs are lethal to Leptospira. Alternatively, the CRISPR-PE strategy is capable of deletion,
insertion, and base substitutions without introducing DSBs. CRISPR-PE comprises a hickase Cas9 (nCas9) genetically
linked with an engineered reverse transcriptase (RT), alongside a modified sgRNA (PEgRNA) containing an extended
3" end in which a primer binding sequence (PBS) and a reverse transcription template (RTT) are present. A plasmid
expressing the nCas9 and reverse transcriptase fusion protein was constructed (pMaOTriPE). For PEGRNA, the lipL32
promoter was used, followed by a 20-nt protospacer, the nCas9 handle, a 3° extension comprising a 13-nt RTT
sequence and a 13-nt PBS. RTT sequences were designed to disrupt the NGG motif and create frameshift mutations.
Plasmids were delivered to several species and serovars of Leptospira spp. by conjugation with E. coli f2163. nCas9-
RT and target protein expression were evaluated by immunoblotting. Mutations were confirmed by sequencing. The
virulence of mutant phenotypes was evaluated in the hamster model of leptospirosis.

Results: CRISPR-PE was first validated in the saprophyte L. biflexa model: delivery of plasmids by conjugation
targeting either 1 or 2 nucleotide deletions or insertions in the $-galactosidase gene resulted in colonies containing
knock-out (KO) mutant cells confirmed by sequencing. Application of CRISPR-PE with different serovars of L.
interrogans and L. borgpetersenii resulted in an efficient KO mutant recovery targeting lipL32. LipL32 mutants were
still virulent in the hamster model of infection. After 2 in vitro passages without selective pressure, plasmid could be
eliminated from the population, resulting is markerless mutants. Since LipL32 is a conserved, immunodominant
protein of pathogenic Leptospira and expressed during infection, KO mutants for this gene could be used for the
development of DIVA bacterins for veterinary use.

Conclusions: CRISPR prime editing technique was successfully applied in Leptospira, allowing the generation of
knockout mutants in several pathogenic species, with mutations comprising just a single nucleotide resolution.
Notably, we generated a mutant in the Leptospira borgpetersenii background, a prevalent pathogenic species of
humans and cattle. Our application of this method opens new avenues for studying pathogenic mechanisms of
Leptospira and the identification of virulence factors across multiple species. These methods can also be used to
facilitate the generation of marker-less knockout strains for updated and improved bacterin and/or live vaccines.

Financial Support: This research was supported by USDA and APHIS Research Participation Program administered
by the Oak Ridge Institute for Science and Education (ORISE) through an interagency agreement between the U.S.
Department of Energy (DOE) and the U.S. Department of Agriculture (USDA).
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132 - Sequencing of the chicken segmented filamentous bacteria genome reveals differences between host-
species

Jared Meinen-Jochum?, Melha Mellata®

lowa State University. jmjochum@iastate.edu

Session: Bacteriology 2, 2025-01-20, 11:45 - 12:00

Obijective: Chickens raised for meat (broilers) and egg (layers) production are genetically distinct and respond
differently to infections and treatments. Commercial chicks are hatched in the absence of their progenitors who may
transfer key host-specific bacteria like Segmented Filamentous Bacteria (SFB). Our team has developed a SFB-based
treatment for newly hatched chicks and demonstrated its ability to enhance gut maturation and resistance to infections
in early life. Most studies on SFB genome sequencing have been completed in humans and rodents. However, because
of the host-specificity of SFB, studies on chicken SFB are needed. The objective of this study was to fully sequence
and analyze the genome of chicken SFB (C-SFB) and investigate the strain variability between those of broilers,
layers, and other host-species.

Methods: SFB were collected from two week-old broiler and layer chickens acquired from commercial facilities via
mucosal scrapings of the distal ileum. Construction of the C-SFB genome was accomplished through Hi-C and Oxford
Nanopore sequencing. The comparison with human, turkey, and rodent SFB was done utilizing Anvi’o’s pangenomic
analysis software. The metabolic network of C-SFB was analyzed and compared to rodent SFB and model organisms
using Pathway Tools MetaCyc software. Differences between C-SFB acquired from broilers and layers were assessed
through Sanger sequencing of certain effector proteins and further multiple sequence alignment.

Results: The metagenomic construction of the entire genome showed that the C-SFB genome is 1,612,002 base pairs
in size. Compared to recently sequenced SFB genomes from mice, rats, humans, and turkeys, C-SFB showed
differences among SFB from different hosts. At the average nucleotide identity (ANI) level, C-SFB showed an
approximately 97% identity with that of turkey SFB, suggesting a close evolutionary relationship within avian hosts.
The average amino acid identity (AAl) level demonstrated an approximately 70% relationship with that of mammalian
SFB. Further analysis of the metabolic networks associated with C-SFB illustrated several complete pathways in
biosynthesis, transport of nutrients, and utilization and degradation of metabolites. The C-SFB metabolic network
lacks several pathways in multiple key networks. However, several pathways identified in the C-SFB genome suggest
the production of short chain fatty acids (SCFA), an important secondary metabolite in gut homeostasis. Finally,
investigation of specific effector proteins sequenced from broiler and layer chickens revealed that strain variability
occurs between C-SFB analyzed from different hosts in the same species.

Conclusions: Through fully sequencing the C-SFB genome, we have illustrated its evolutionary split from the other
sequenced SFB from mammalian hosts and its similarity to SFB obtained from other avian species. Understanding the
differences between SFB isolated from different host-species will help us better understand how these host-specific
bacteria promote immune maturation and protection from disease in the chicken gut. As layer-derived SFB can readily
colonize broiler chickens, understanding the strain-specific interactions of SFB at a molecular level reveal key insights
into how these bacteria drive immune maturation in both broilers and layers.

Financial Support: This work was supported by Kent Corp, the United States Department of Agriculture (USDA)-
NIFA #20236701539078, USDA- Hatch projects (IOW05700-NC1202 and 10W04202) to MM.
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133 - Challenges to conducting epidemiologic research regarding companion animal welfare

Jannet M. Scarlett!

College of Veterinary Medicine, Cornell University. jms15@cornell.edu
Session: AVEPM - Schwabe Symposium, 2025-01-20, 2:15 - 3:00

The focus of this presentation is on pet homelessness, one of numerous threats facing companion animal welfare in
the U.S. An estimated 6.5 million dogs and cats entered animal shelters and rescues throughout the country in 2023,
690,000 were euthanized and 60-100 million cats lived their lives on the streets. This, despite the expenditure of
approximately $147 billion in the same year on pets. Not surprisingly, epidemiologic studies have contributed to
understanding of the welfare of homeless pets, addressing a broad range of issues (e.g., the magnitude and scope,
potential causes and care of sheltered and free-roaming populations) - all in a quest to find optimal preventive, control
and management strategies aimed at improving pet welfare. Sources of data to address these issues include 1) former
and prospective owners, 2) government- and privately- owned animal shelters and rescues, 3) programs (e.g., TNR)
serving free-roaming populations and 4) targeted research studies.One challenge facing researchers of pet
homelessness is the variability inherent to data from animal shelters. Unfortunately, the growth of animal sheltering
was haphazard, hampered by scarce resources and variable responses to the growing number of pets (owned and
homeless) after WW 11. No one organization led the response to homeless pets, and communities addressed the issue
using various approaches on various timelines. Therefore, today there is no one (or even a few) organizations that
manage shelters in a region, let alone across the country. There is no federal legislation mandating data collection in
animal shelters. Even in the small number of states mandating collection of data (primarily intake and outcome),
enforcement of laws is often of low priority. This has resulted in no centralized sampling frame of shelters or collection
of data from them. Agreement on the most important data to collect and definition of data fields is not standardized,
despite efforts to address these. Despite huge advancements in technology facilitating data collection, some shelters
lack the resources even for computers and software. Many shelters with computers and software lack expertise to
manage their data or manage only a small fraction of available information. Social pressures to appear to “save” a
large proportion of incoming animals (despite inadequate resources to do so) have led some shelters to manipulate
definitions and report biased, “favorable” data or avoid reporting at all. Competition for donor and grant dollars is
fierce. Despite these limitations, leadership in the animal sheltering community has long recognized the value of valid
data. In 2016, efforts to establish a national database to measure progress in pet welfare, inspire collaboration, and
reduce pet homelessness resulted in the collection of standardized intake and outcome data by Shelter Animals Count
(SAC). Currently, approximately ¥ of U.S. shelters send data, and researchers are encouraged to submit proposals to
utilize these data.Overall, difficulties in obtaining valid data, small numbers of well-trained, interested researchers,
lack of federal and limited foundation funding, and academic pressures to obtain large grants have all contributed to
slow research progress towards preventing, controlling and managing pet homelessness.
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134 - llluminating the welfare implications of free-roaming unowned cats via epidemiological approaches

Margaret R Slater

mslater@cvm.tamu.edu

Session: AVEPM - Schwabe Symposium, 2025-01-20, 3:00 - 3:30

Free-roaming unowned cats (FRUCs) go by many names but most have contact with humans. In this presentation, I’ll
outline where epidemiologists have essential, life-saving roles to play in the FRUC world, highlight some examples
and gaps, and argue why epidemiologists need to be familiar with the larger picture in which these cats’ journey.In
more urbanized settings, it is almost impossible to find a FRUC who doesn’t have someone feeding or otherwise
engaging with them. And many times, these carers are quite attached even though they don’t believe they own the
cats. The line between owned and unowned is very permeable for cats especially in industrialized countries. FRUCs
may have been in a home and owned just days ago and gotten lost or been abandoned or they may be multiple
generations distant from an indoor home. Yet they are still domestic animals. FRUCs are a result of human activities
or lack thereof giving humans responsibilities towards them.Epidemiologists have three main potential roles in the
welfare of these cats. The first arises from concerns about public health and wildlife. Each of these spheres is enormous
but they are unified by their crucial implications for policy and law and need for location specific research which is
largely absent. In public health, zoonotic disease transmission and bites are the most frequent concern, yet data on
actual risk and effectiveness of potential control measures are rare. Predation on native wildlife by FRUCs is high
profile in the public media. Transmission of diseases and competition between cats and other animals are two
additional wildlife concerns with little substantiation. Rational data-driven discourse is critical to develop and
implement viable solutions.The second area relates to modeling: generating data for or conducting population
dynamics and management research and then developing practical guidance with uptake by the intended audiences.
Birth and death rates, immigration and emigration, are the foundations for this modeling and also our roots in
descriptive epidemiology. Implications and development of evidence-driven ordinances and guidelines as well as local
grassroots and animal welfare activities should flow from these endeavors.The third role for epidemiologists is in
recognizing and evaluating the consequences of the welfare and health of the cats themselves. This focus is related to
the development and use of valid and reliable instruments to measure cat welfare and to gain insights into the human
perceptions and activities surrounding cat welfare. Assessment of common clinical presentations in these populations
and success of treatments in returning these cats to their outdoor homes as well as the costs and benefits of investing
in treatments (for the cats and human residents) need creative and valid examination.Epidemiologists study health and
disease in populations! In the veterinary world, we need to keep on doing that for free-roaming unowned cats. It not
only helps the cats and the many citizens who care about them but also, | argue, enriches and betters the communities
in which they live.
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135 - Antimicrobial resistance in the different stages of commercial poultry production environment

Pankaj Gaonkar!, Alinne Santana-Pereiral, Alyssa Lambert!, Reed Golden®, Courtney Higgins!, Yagya Adhikari?,
Matthew Bailey?, Kenneth Macklin®, Laura Huber*

!Department of Pathobiology, Auburn University, 2Department of Poultry Science, Auburn University, *Department
of Poultry Science, Mississippi State University. ppg0001@auburn.edu

Session: Antimicrobial resistance 2, 2025-01-20, 2:00 - 2:15

Objective: Antimicrobial resistance (AMR) is a threat to the poultry industry, resulting in significant economic losses.
This is due to reduced effectiveness of antimicrobials in treating infectious diseases in poultry, which results in
increased mortality rates and higher expenses for alternative treatment. AMR transmission can take place between
poultry, humans, and environment. However, the status of AMR in the environment is less studied. The objective of
this study was to determine the AMR level in the environment of different stages of commercial poultry farms.

Methods: Commercial poultry farms in different stages of production and practicing restricted antimicrobial use were
included in this study. Antimicrobial use (AMU) data were collected, along with litter samples from inside the poultry
house and soil samples from outside the poultry house. Carcass rinses were collected from the processing plant from
the post-pick and post-chill stages. The frequency of 3 mobile genetic elements (MGE) and 14 antimicrobial resistance
genes (ARGs) that confer AMR to 8 antimicrobial classes was assessed using gPCR. Metagenomics was performed
on litter and soil samples.

Results: Poultry farms enrolled in this study had a history of using antimicrobials for therapeutic purposes: penicillin
and sulfonamide in pullet farms, tetracycline and aminoglycoside in breeder farms, and bacitracin in broiler farms.
Litter samples had AMR to majority of antimicrobial classes, especially higher in broiler followed by breeder and
pullet. However, there were exceptions: tetracycline and beta-lactam were comparable in breeder and broiler litter,
while sulfonamide and antiseptic were higher in breeder. Overall, soil had lower AMR and stayed constant among
different farm types, with few exceptions: MLSB ARGs were higher in the broiler, sulfonamide ARGs higher in pullet
and breeder, and bacitracin ARGs higher in the broiler. In the processing plant, the majority of ARGs were restricted
to post-pick stage and aminoglycoside ARGs were found in post-chill stage. MGEs were most frequently found in
litter and were consistent across the farm types. Alpha diversity was higher in the soil compared to litter. Additionally,
distinct microbial composition was observed between litter and soil. Pullet and breeder had almost similar
compositions, while broiler had distinct compositions. Firmicutes, Actinobacteria, Proteobacteria, and Bacteroidetes
were the most frequently shared phyla between sample and farm types. Furthermore, results at the species level will
be explored.

Conclusions: Despite restricted AMU, there is potential for AMR to spread in commercial poultry farm environments
and production chains. The historical use of antimicrobials may have resulted in the persistence of ARGs in the
environment. The shared microbial communities between inside and outside the poultry house exhibit a potential risk
of AMR dissemination. Furthermore, the presence of ARGs in the post-chill stage of the processing plant poses a
potential public health risk due to possible contamination of poultry meat. Understanding the environmental aspects
of AMR spread will help protect the health of poultry, humans, and the environment.
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136 - Does antibiotic treatment change the microbial resistome of mares?

Enrique Doster?, Lee J. Pinnell?, Stephen Tamm?, Gregg O. Veneklasen?, Maggie M. Murphy®3, Cory A. Wolfe?,
Kelli N. Beavers*, Hugh R. Duddy?, Mark G. Papich®, Jessica M. Looman?, Victoria Smalley?, Sheyanne Pruett?,
Andrew Veneklasen?, John L. Pipkin3, Paul S. Morley?

WERO Program, Texas A&M University, Timber Creek Veterinary Hospital, Canyon, TX, 3West Texas A&M
University, “College of Veterinary Medicine, Oklahoma State University, *College of Veterinary Medicine, North
Carolina State University. pmorley@tamu.edu

Session: Antimicrobial resistance 2, 2025-01-20, 2:15 - 2:30

Background: Antimicrobial resistance (AMR) presents a global challenge. Veterinarians and caretakers require
access to antimicrobial drugs (AMDs) to treat bacterial infections in horses, but it is crucial to prioritize AMD use
practices that minimize potential impact of AMR on horses and the public.

Objectives: To assess the effects of common antimicrobial treatment regimens on microbial communities
(microbiome) and AMR genes (resistome) in three biological niches: feces, nasal passage, and vagina.

Methods: In this randomized clinical trial, 40 healthy mares used as embryo transfer recipients were assigned to 5
groups: Group 1 — gentamicin sulfate IM and penicillin G procaine IM; Group 2 — oxytetracycline 1V; Group 3 —
ceftiofur sodium IM; Group 4 — sulfadiazine-trimethoprime PO; Group 5 — untreated controls. Antibiotic treatments
were administered g24hrs for 4 days. Samples were collected on Days 0, 1, 5, 6, 14, 15, 21, and 22 for microbiome
and resistome analysis using 16S rRNA gene sequencing and target-enriched shotgun sequencing, respectively.
Statistical analyses included Pairwise Wilcoxon rank-sum tests with Benjamini-Hochberg correction for alpha
diversity, and ANCOM-BC and pairwise PERMANOVA with Benjamini-Hochberg correction for beta diversity.

Results: All antibiotic treatments significantly impacted the microbiome and resistome compared to untreated
controls. Effects were most pronounced immediately post-treatment, with some persisting for 16 days. Impacts varied
across biological niches.

Conclusions: Common AMD treatments were associated changes in the microbiome and resistome, with varying
magnitude and duration of effects. Microbiome and resistome of horses with bacterial infections may differ from
healthy horses and may responding differently to AMD exposures. Comingling of horses by group may also have
affected microbiome and resistome composition. Further research should investigate whether these changes influence
clinical response to subsequent treatments.

Financial Support: This work was supported by Grayson Jockey Club Foundation
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137 - Impact of commercial vaccination on the ecology and antimicrobial susceptibility testing of avian
Escherichia coli in turkey production

Lauren M. White!, Kari M. Mattison?, Randall S. Singer?, Timothy J. Johnson?

1Dept. of Animal Science, University of Minnesota, 2Dept. of Veterinary and Biomedical Sciences, University of
Minnesota. whit3548@umn.edu

Session: Antimicrobial resistance 2, 2025-01-20, 2:30 - 2:45

Obijective: Escherichia coli is ubiquitous in the intestinal microflora of animals. Some strains of E. coli have enhanced
ability to cause disease in poultry, but disease is often a result of the balance between stress levels in the bird and the
type of E. coli strain present. Avian pathogenic E. coli (APEC) refer to strains with shared genetic traits resulting in
an increased capacity to cause colibacillosis and have been well characterized. However, less is known about the
overall ecology of E. coli in poultry production and how ecology changes following mitigation.

Methods: This study examined E. coli collected from a field trial following commercially vaccinated barns (n=4) and
control barns (n=4) within a single vertically integrated commercial turkey company. The vaccinated group was
sprayed with a commercial E. coli vaccine following manufacturer’s recommendations. Cloacal swabs (n=489),
tracheal swabs (n=394), boot sock samples (n=82), and litter samples (n=451) were collected from each barn at
different time points, ranging from 0-19 weeks of age. In total, 1,416 E. coli isolates were examined from the 8 barns
sampled. From each isolate recovered, multiple multiplex PCR assays were used to determine E. coli phylogenetic
group, status of an isolate as APEC, and status of an isolate as a high-risk APEC clone. Fisher's exact test was run to
determine significance between the sample types amongst the age groups for each individual treatment type. Lastly, a
subset of 300 tracheal isolates (n=150 per treatment group) were also assessed for antimicrobial susceptibility using
broth microdilution. To determine the significance of the MIC results per each isolate from the subset data, a chi-
square test was used to identify differences in antimicrobial susceptibility.

Results: Overall, no differences in APEC proportions were found between vaccinated and non-vaccinated flocks. A
notable increase in proportions of isolates classified as APEC were observed from the brood through the growout
periods. High-risk APEC clones were observed at higher frequency within the vaccinated group when compared to
the control group for growout birds, but the overall prevalence of high-risk clones was low. Significant differences
were observed in Clermont phylogenetic groups in control versus vaccinated flocks. During the brood period, the
vaccinated flocks showed decreases in proportions of isolates belonging to the B1 and C phylogenetic groups, to which
the vaccine origin strain belonged. During the growout phase, the vaccinated flocks showed increases in the proportion
of isolates belonging to the B2 phylogenetic group. No notable differences were observed for antimicrobial
susceptibility profiles between control and vaccinated flocks from tracheal isolates. Relatively high proportions of
isolates with decreased susceptibility towards sulfisoxazole and tetracycline were observed, irrespective of treatment
group. The prevalence of decreased susceptibility among isolates was low for other antibiotics tested.

Conclusions: This work highlights the importance of considering the overall ecology of E. coli as it relates to use of
mitigation strategies in poultry production, and suggests that commercial vaccination has an impact on the ecology of
E. coli even in healthy flocks.

Financial Support: This work is supported by Agricultural and Food Research Initiative (AFRI) grants 2018-68003-
27464 and 2020-67015-31678 from the USDA National Institute of Food and Agriculture.
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138 - Exploring the intestinal colonization, antimicrobial sensitivity, and resistance gene profiles of Klebsiella
in shelter dogs on Long Island, New York

Rachel M Weninger?, Reta D Abdit

1Department of Biomedical Science, Long Island University. rachel.weninger@my.liu.edu

Session: Antimicrobial resistance 2, 2025-01-20, 2:45 - 3:00

Objective: Klebsiella sp. is a global threat to public health due to its high rate of acquisition of antimicrobial resistance
(AMR) genes and its pathogenicity to humans and animals. Intestinal colonization is a risk factor for infection and
transmission between humans, animals, and the environment, but less studied in shelter dogs waiting for adoption.
Therefore, we evaluated the abundance of Klebsiella sp. in the intestine of shelter dogs, AMR genes, and their response
to antimicrobials by disc diffusion tests.

Methods: Isolation of Klebsiella sp. was achieved by culturing feces from 92 shelter dogs of different age, sex, and
fertility status (intact vs. spayed/neutered) on Klebsiella CHROMOSelect Selective Agar Base. DNA was extracted
for each isolate by boiling in Tris-EDTA-NaCl-Triton X-100 buffer followed by chilling and centrifugation.
Antimicrobial sensitivity testing against eight antimicrobials (cefpodoxime, cefotaxime, cefotaxime & clavulanic acid,
ceftazidime, ceftazidime & clavulanic acid, cefoxitin, tetracycline, and Cefiderocol) was performed for each isolate.
We also screened the isolates for presence of beta-lactamase (ESBL) genes (CTX-M, SHV, TEM), tetK, and tetO
genes using PCR. Data was analyzed via y2 tests to establish significance (p<0.05) between demographic information
(age, sex, fertility status, and treatment with antibiotics within the last two weeks), presence of Klebsiella sp. in dogs’
feces, presence of genes, and AMR results by disc diffusion.

Results: Of the 92 shelter dogs tested, 34.8% (32/92) were positive for Klebsiella sp. Intestinal colonization by
Klebsiella in shelter dogs was significantly varied between different age groups (p=0.039); but not varied by sex
(p=0.683), fertility status (p=0.649), and treatment with antimicrobials within the last two weeks (p=0.843). The disc
diffusion tests revealed that 84.4% of the Klebsiella sp. species (27/32) were resistant to at least one antibiotic, and
the remaining 15.6% (5/32) were pan-susceptible to all antibiotics. Majority of the isolates displayed resistance to
tetracycline (62.5%), followed by cefotaxime (59.4%), cefpodoxime (50%), ceftazidime (37.5%), and cefoxitin
(31.3%). Cefotaxime & clavulanic acid, ceftazidime & clavulanic acid, and Cefiderocol were the most effective,
inhibiting all of 32 isolates (100%). Klebsiella of shelter dogs significantly harbored CTX-M (p<0.000), tetk
(p<0.000), and SHV (p=0.034) AMR genes. Overall, the studied 32 isolates displayed nine different antimicrobial
sensitivity patterns phenotypically and nine different genotypic patterns by their AMR gene profiles.

Conclusions: Klebsiella sp. carrying diverse antimicrobial sensitivity profiles, ESBL genes, and tet genes colonized
the intestine of shelter dogs waiting for adoption, indicating dogs were a reservoir for AMR Klebsiella. All 32
Klebsiella sp. isolates from feces of dogs harbored at least two AMR genes, with CTX-M (100%) and tetK (93.8%)
being the most common. Ceftazidime & clavulanic acid, cefotaxime & clavulanic acid, and Cefiderocol were the most
effective antimicrobials, but these antimicrobials are poorly available for animal use. All shelter dogs tested were
adoptable, putting potential adopters at risk; therefore, a coordinated effort between pet adopters, shelter managers,
and human and veterinary medical professionals is crucial to stay ahead of the curve and protect people and their pets.

Financial Support: Research is supported by Long Island University.
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139 - Characterization of ceftiofur-resistant Gram-negative bacteria recovered from dairy cattle
D. Gregory?, K.A. Vasco?, S.L. Carbonell?, R. Mani?, K. Dodd?, P. Ruegg?, S. Manning*

!Department of Microbiology, Genetics, and Immunology, Michigan State University, 2Veterinary Diagnostic
Laboratory, Michigan State University, *Department of Large Animal and Clinical Sciences, Michigan State
University. grego261@msu.edu

Session: Antimicrobial resistance 2, 2025-01-20, 3:00 - 3:15

Obijective: Increasing frequencies of antibiotic resistance have been linked to overuse of antibiotics in human and
veterinary medicine. To understand how the use of cephalosporin, a critically important antibiotic, impacts dairy cattle,
we previously enrolled 24 cows at the start of the dry off period; half of the cows were given intramammary ceftiofur
as dry-cow therapy and half were given a non-antibiotic teat sealant. Fecal samples were collected weekly for 9 weeks
and cultured to isolate and quantify Gram-negative, ceftiofur-resistant (CefR) bacteria. The goal of this follow-up
study was to characterize these CefR bacteria and examine cephalosporin-resistance transferability to non-pathogenic
Escherichia coli .

Methods: The 278 fecal samples obtained from the 24 cows were plated on MacConkey agar with ceftiofur (8ug/mL)
to recover CefR bacteria. Among the 67 (24%) samples with any CefR bacteria, up to four morphologically distinct
colonies were selected from each plate for characterization by culturing on selective media and MALDI-TOF.
Antibiotic susceptibility testing for erythromycin (4ug/mL), tetracycline (16ug/mL), ciprofloxacin (1ug/mL), and
kanamycin (64ug/mL) was also performed using the Clinical and Laboratory Standards Institute guidelines.
Conjugation assays were conducted for a subset of 56 isolates, and cephalosporin-resistance transfer frequencies were
calculated using a rifampicin-resistant E. coli K12 recipient.

Results: In all, 139 CefR isolates were recovered. Use of selective media classified most (h=96; 69.1%) of the CefR
isolates as E. coli , which was confirmed by MALDI-TOF. Among the 43 non-E. coli CefR isolates, MALDI-TOF
classified 12 (27.9%) as Acinetobacter baumannii, 17 (39.5%) as Achromobacter spp., 9 (20.9%) as Ochrobactrum
spp., 4 (9.3%) as Escherichia fergusonii, and 1 (2.3%) as Acinetobacter indicus. Susceptibility testing demonstrated
that over a third (n=53; 38.1%) of the 139 isolates were multidrug resistant (MDR) with resistance to >3 antibiotic
classes (including ceftiofur). Conjugation assays revealed transfer of cephalosporin resistance to E. coli K12 from 46
of 56 (82.1%) CefR isolates examined to date.

Conclusions: Although the number of CefR isolates recovered from dairy cattle was small, these bacterial hosts serve
as reservoirs of resistance determinants that can facilitate the spread of resistance to ceftiofur and other antibiotics
within the farm environment. Indeed, most of the isolates examined were capable of transferring cephalosporin
resistance horizontally to a non-pathogenic E. coli strain. Characterizing the resistant bacterial populations that
circulate in food animals and defining their contribution to the spread of resistance, is essential to develop strategies
that can combat antimicrobial resistance.

Financial Support: Support was provided by USDA 2019-67017-29112.
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140 - Integron-encoded antimicrobial resistance genes in Salmonella Typhimurium isolated from dairy cattle

Sami U.K. Bahadur?, Nora J. Nealon' 2, Roberta Magnuson?, Josh Daniels?, Mo Salman?, Sangeeta Rao*

ICollege of Veterinary Medicine and Biomedical Sciences, Colorado State University, 2College of Veterinary
Medicine, The Ohio State University. sami.bahadur@colostate.edu

Session: Antimicrobial resistance 2, 2025-01-20, 3:15 - 3:30

Objective: Antimicrobial resistance (AMR) has emerged as one of the top global public health threats, with
Salmonella enterica serovar Typhimurium (S. Typhimurium) being a key pathogen linked to foodborne illnesses and
the transmission of antibiotic-resistant strains. Integrons, which capture and disseminate antimicrobial resistance genes
(ARGsS), play a critical role in the horizontal transfer of resistance genes, contributing significantly to the spread of
AMR among bacterial populations. The objective of this study is to identify the genetic locations of integrons and
antimicrobial resistance (AMR) genes in Salmonella Typhimurium isolates from dairy cattle, emphasizing on the role
of integrons in AMR gene carriage.

Methods: A total of 33 Salmonella Typhimurium isolates were collected and confirmed from two Veterinary
Diagnostics Labs across the United States. Polymerase chain reaction (PCR) was used to amplify the conserved 5’
and 3’ regions of class I integrons, followed by sequencing. DNA was extracted, quantified, barcoded, and sequenced
using the lllumina MiSeq platform. Trimmed sequences were assembled with the Tadpole assembler in Geneious
Prime, and plasmids were identified using the PlasmidFinder tool on the CGE webpage, with validation against NCBI
sequences. Location of Integrons was determined by aligning sequences with contigs and identified plasmids, while
antimicrobial resistance (AMR) genes were identified through BLAST against the MEGARes 3.0 database and their
locations confirmed by their alignment with the isolate, plasmid, and integron sequences. Statistical analysis was
performed using Fisher’s exact test.

Results: A total of seven plasmid types were identified among the Salmonella Typhimurium isolates: IncFII(S) in 14
isolates (42.42%), IncFIB(S) in 13 isolates (39.39%), IncC in 8 isolates (24.24%), Inc1-1(Alpha) in 3 isolates (9.09%),
and ColpVC, Col(pAHAD28), and Col8282, each present in 1 isolate. Among the 15 isolates with a 1000 bp integron,
12 of the integrons were located on the IncFIB(S) plasmid, while 2 were on the IncC plasmid and 1 on the
chromosome; 1200 bp integron from all 12 isolates were located on chromosomes (p < 0.05). Furthermore, significant
associations were detected between integrons and resistance genes sull, aadA2, blaCARBO02, and floR (p < 0.01),
while no significant association was detected with the blaCMY02 gene (p = 0.29). The locations of specific AMR
genes included aadA2 located on both IncFIB(S) and IncC plasmids; blaCARB-2 on the chromosome; blaCMY-2 on
IncC plasmid and chromosome; floR on the chromosome; gacEdeltal on IncFIB(S) IncC, and chromosome; and tet(A)
and tet(G) all on the chromosome.

Conclusions: These findings indicate that Integrons have role in the presence and location of AMR genes in
Salmonella Typhimurium isolates from dairy cattle. This study highlights the importance of monitoring integrons in
understanding the dynamics of AMR, which is crucial for developing effective strategies to combat the issue in
foodborne pathogens and to safeguard public health.
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141 - Novel antibiotic alternative approaches for controlling Salmonella infections in vitro

Bibek Lamichhane?, Yosra A. Helmy?!
tUniversity of Kentucky. bla260@uky.edu
Session: Disease therapeutics, 2025-01-20, 2:00 - 2:15

Objective: Salmonella is one of the common causes of foodborne gastroenteritis in animals and humans. Poultry and
poultry products serve as primary sources of infections in humans. Salmonella infections in animals generally occur
due to the consumption of contaminated food and water. Currently, Salmonella infections in both animals and humans
are treated using antibiotics such as ciprofloxacin and enrofloxacin. However, increasing antimicrobial-resistant
Salmonella has necessitated the development of alternative therapeutic strategies such as probiotics. The objective of
this study is to evaluate the effect of the next-generation probiotics (NGPs) against S. Typhimurium in vitro. This
study aims to develop NGPs as viable antibiotic-alternative therapeutics for controlling S. Typhimurium infections in
both animals and humans.

Methods: We screened 38 different probiotic strains for their effect in the growth of S. Typhimurium using an agar-
well diffusion assay. Probiotics that demonstrated the biggest zone of inhibition of S. Typhimurium’s growth were
subjected to further development in vitro. These probiotics were evaluated for their effect in inhibiting S.
Typhimurium’s growth in liquid media using co-culture assay. The probiotics-supernatants were further evaluated for
their ability to inhibit biofilm formation and pre-formed biofilms of Salmonella. They were also tested for their effect
on adhesion, invasion, and intracellular survival of S. Typhimurium in human intestinal cells (Ht-29 MTX cell lines).
Furthermore, we also evaluated the effect of each probiotic strain on the expression of virulence-associated genes of
S. Typhimurium using RT-PCR. Each of the experiments were repeated at least twice, and the results were evaluated
using two-way ANOVA for multiple comparison using Tukey analysis.

Results: All the probiotic strains effectively inhibited the growth of S. Typhimurium on agar well diffusion assay with
different efficacies, however, the best 7 probiotics that possessed the biggest zone of inhibition of S. Typhimurium
were selected for further development in vitro. All the selected candidates significantly inhibited (p<0.05) the growth
of the bacteria when cocultured in liquid media. They also inhibited the growth of other Salmonella strains. Three out
of the seven selected candidates inhibited up to 100% of S. Typhimurium’s biofilm formation and pre-formed biofilms.
Interestingly, all the selected candidates significantly (p<0.05) inhibited adhesion, invasion, and intracellular survival
of S. Typhimurium in Ht-29 MTX cell lines. Additionally, all seven NGP candidates significantly downregulated the
genes associated with the expression of virulence factors such as biofilm formation, quorum sensing, motility, and
invasion.

Conclusions: Our findings highlight NGPs as promising antibiotic alternatives to control Salmonella infections. In
the future, we will continue the in vitro evaluations and we will focus on understanding how these probiotics mediate
their actions on the cells. Our result will facilitate the establishment of probiotics as alternatives to antibiotics for
controlling Salmonella infections in animals and humans.

Financial Support: This research was funded by the National Center for Advancing Translational Sciences, National
Institutes of Health (grant number KL2TR001996).
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142 - Novel quorum sensing inhibitors as potential therapeutics for the control of Salmonella infections
Yosra A. Helmy?, Bibek Lamichhane?!, Ajran Kabir!, Khaled A. Shaaban?, Larissa V. Ponomareva?, Jon S. Thorson?

!Department of Veterinary Science, University of Kentucky, 2Department of Pharmaceutical Sciences, University of
Kentucky. yosra.helmy@uky.edu

Session: Disease therapeutics, 2025-01-20, 2:15 - 2:30

Objective: Salmonella Typhimurium is a major foodborne pathogen transmitted through contaminated food and
water. While poultry and poultry products are the primary sources of infection, other animals also contribute
significantly to the transmission of this pathogen to humans. The emergence of multidrug-resistant (MDR) Salmonella
strains has created an urgent need to develop alternative treatment strategies. Quorum sensing (QS) is a cell-to-cell
communication process that allows the bacteria to detect and respond to their cell population density and regulate its
virulence. This communication occurs via signaling molecules known as autoinducers 2 (Al-2). Small molecules
(SMs) can potentially act as Al-2 inhibitors, leading to quorum sensing inhibition. This study aims to screen small
molecule QS inhibitors and evaluate their effect on virulence, and biofilm formation of Salmonella in vitro.

Methods: Overall, 1,900 SMs were assessed for their effect on the production of Al-2 and QS in S. Typhimurium. To
ascertain the effect of each SM on bacterial growth, bacterial cultures (100uL; OD=0.05) were incubated at 30°C for
6 hours after being treated with 1uL of the SM in 96-well plates (concentration ranging from 10 uM to 0.7uM). SMs
demonstrating no significant impact on bacterial growth were subsequently screened via a bioluminescence assay.
Cell-free supernatants of treated bacteria were incubated with Vibrio harveyi BB170 to evaluate their effect on Al-2
production. SMs exhibiting the highest inhibitory activity for Al-2 were then tested for their effect on biofilm
formation and the expression of virulence, biofilm, and quorum sensing-associated genes using RT-PCR. Three
replicates were performed for each drug and each concentration across all assays. To compare the effect of different
concentration, one way ANOVA was performed against the control.

Results: Ten small molecules (SMs) demonstrating over 95% inhibition of Al-2 activity without impacting bacterial
growth were selected for further assessment. These compounds exhibited significant inhibition of biofilm formation
ranging from 95-100%. Additionally, all 10 compounds downregulated the expression of genes linked to quorum
sensing, virulence, biofilm development, and motility.

Conclusions: QS inhibitors offer a promising new strategy to combat Salmonella infections and mitigate the rising
threat of antibiotic resistance in this major foodborne pathogen. To accelerate the in vitro development of these SMs
as antibiotic alternatives, the cytotoxic potential will be assessed on human intestinal and chicken macrophage cell
lines.

Financial Support: This research is supported by the Center of Biomedical Research Excellence for Translational
Chemical Biology (COBRE, NIH P20 GM130456).
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143 - Treatment of equine thorax wounds with mesenchymal stromal cell secretome

Megan J. Fahey?, Rebecca M. Harman!, Matthew A. Thomas?, Brenna R. Pugliese?, Jeanine Peters-Kennedy?®,
Michelle L. Delco?, Gerlinde R. Van de Walle?

1Department of Microbiology and Immunology, Cornell University, 2Department of Clinical Sciences, Cornell
University, 3Department of Population Medicine and Diagnostic Sciences, Cornell University. rmh12@cornell.edu

Session: Disease therapeutics, 2025-01-20, 2:30 - 2:45

Objective: We aimed to study the antimicrobial and pro-healing potential of equine mesenchymal stromal cell (MSC)
secreted products, the secretome, collected as conditioned media (CM), in a novel preliminary in vivo model of
methicillin-resistant Staphylococcus aureus (MRSA)-inoculated equine thorax wounds.

Methods: Six full-thickness cutaneous wounds were created bilaterally on the dorsal thorax of two horses (n = 12
wounds/horse). Wounds on the left thoraces were inoculated with MRSA strain FPR3757 on day 0. All wounds were
then treated with either mupirocin ointment (positive control), peripheral blood-derived MSC CM, or vehicle control
(negative control) (n = 4 wounds per group) once daily for 3 days. At days 0, 1, 2, 3, 7, 14, 21, and 28, wounds were
swabbed to count bacterial colony forming units (CFUs) and photographs were taken to quantify wound scores and
sizes. Wound edges were biopsied on days 0, 7, and 28, and scored histologically in a blinded manner.

Results: Inoculated wounds had more bacterial CFUs at day 1 (p < 0.0001) and were larger in size at day 28 (p =
0.0009) when compared to non-inoculated wounds. MSC CM did not affect CFU numbers in inoculated or non-
inoculated wounds. Mupirocin-treated wounds were smaller than MSC CM- and vehicle control-treated wounds at
day 28 (p = 0.003). MSC CM did not affect the parameters of wound size or gross or microscopic wound scores over
time.

Conclusions: MSC CM did not exhibit antimicrobial or pro-healing properties in this preliminary study. The in vivo
model of inoculated equine thorax wounds requires further optimization, including using MRSA field strains from
equine wounds for experimental infection and treating of the wounds with CM from MSCs isolated from bone marrow
or other tissue

Financial Support: This work was funded by USDA-NIFA-AFRI-Foundational grant/award number 2022-67015-
36351.
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144 - Endotoxemia and the pathogenesis of lipolysis dysregulation in periparturient dairy cows
GA Contreras?, AL Lock®

!Michigan State University. contre28@msu.edu

Session: Disease pathogenesis, 2025-01-20, 6:00 - 8:00

Objective: Nearly 50% of periparturient dairy cows in the U.S. experience health issues that affect their welfare and
cause economic losses. These illnesses often involve metabolic and inflammatory or infectious disease complexes.
During this period, intense lipolysis in adipose tissue (AT) provides fatty acids as an energy source to counteract the
negative energy balance caused by lactogenesis and limited appetite. In healthy cows, lipolysis induces a temporary
inflammatory response marked by anti-inflammatory adipose tissue macrophages (ATM). However, cows at higher
disease risk experience chronic inflammation and lipolysis dysregulation, shifting ATM toward pro-inflammatory
phenotypes. This shift reduces adipocyte insulin sensitivity, leading to excessive lipolysis. Understanding the
mechanisms driving ATM pro-inflammatory polarization and impaired insulin sensitivity in these cows remains a
critical research gap. Elevated bacterial endotoxins (ET) during parturition exacerbate this issue by directly inducing
lipolysis and promoting pro-inflammatory ATM polarization, disrupting the inflammatory process. We demonstrated
that ET triggers lipolysis and impairs insulin responses, but the specific effects on adipocytes and ATM remain
unclear. This study explores how ET contributes to lipolysis dysregulation, hypothesizing that ET exposure around
parturition activates toll-like receptor signaling, causing an inflammatory response in AT and insulin resistance.

Methods: To develop the hypothesis, we utilized an in vivo model of endotoxemia in mid-lactation cows, an ex vivo
model of lipolysis dysregulation in AT explants, and an in vitro model of bovine adipocytes to investigate signaling
mechanisms. Additionally, we analyzed blood and AT samples from cows with naturally occurring clinical ketosis
within the first 10 days post-calving. Samples from these models and natural cases of clinical ketosis were examined
using genomics, proteomics, and lipidomics analyses. In addition, we used functional assays, including ex vivo
lipolytic challenges in the presence of insulin, ET, and adrenergic stimulation.

Results: We demonstrated that ET activate both canonical and inflammatory lipolytic pathways and reduce insulin
sensitivity in AT in a TLR4-dependent manner, signaling through oxylipins, particularly prostaglandins and their
receptors in adipocytes. In a commercial herd, 72.2% of cows with clinical ketosis exhibited endotoxemia, which was
associated with higher blood concentrations of dyslipidemia markers, including NEFA and BHB, along with lower
glucose and insulin levels. In AT from ketotic cows, endotoxemia was found to reduce Akt phosphorylation, increase
the expression of inflammatory gene markers such as CCL2, IL8, 1L10, TLR4, and TNF, enhance ERK1/2
phosphorylation, and promote ATM infiltration.

Conclusions: These data provide evidence that during endotoxemia, dairy cows may be more susceptible to lipolysis
dysregulation and loss of adipocyte sensitivity to the antilipolytic action of insulin due to inflammatory responses
within the organ that include macrophage infiltration. Current studies are determining the mechanisms leading to ATM
phenotypic changes and their impact on adipocyte metabolic and immune functions.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no.
2021-67015-34563 from the USDA National Institute of Food and Agriculture, Michigan Alliance for Animal
Agriculture (21-154;22-055), Sterner Fund, and Robert and Janet Hafner Fund for Animal Health.
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145 - Therapeutic efficacy of linalool to reduce Salmonella Enteritidis and Campylobacter jejuni in market-age
broiler chickens

Leya Susan Viju?!, Divya Joseph?, Kumar Venkitanarayanan?

tUniversity of Connecticut. leya.viju@uconn.edu

Session: Disease therapeutics, 2025-01-20, 3:00 - 3:15

Obijective: S. Enteritidis (SE) and C. jejuni (CJ) are major foodborne pathogens transmitted through poultry products,
contributing to over 70% of foodborne infections and hospitalizations, and 55% of the deaths related to foodborne
illnesses in the United States. Chickens are the reservoir host of SE and CJ, with their intestinal colonization
constituting the most significant factor causing faecal shedding and meat contamination. Broiler carcasses are
reportedly among the meats most contaminated with these two pathogens from processing facilities. Therefore,
reducing SE and CJ populations in chickens could potentially reduce the contamination of poultry meat and products.
This study investigated the efficacy of infeed supplementation of a GRAS (generally recognized as safe)-status
phytochemical, namely linalool as a pre-slaughter dietary strategy to decrease SE and CJ carriage in poultry.

Methods: Day-old commercial broiler chicks (N = 60) were randomly assigned to 6 groups of 10 birds each (n =
10/group) consisting of the control group (challenged with SE/CJ, no linalool), SE treatment group (birds challenged
with SE and feed supplemented with 1.5 or 1.8% [vol/wt] linalool) and CJ treatment group (birds challenged with CJ
and feed supplemented with 1.5 or 1.8% [vol/wt] linalool). Birds were given ad libitum access to feed and water. On
day 25, birds were challenged with a 4-strain mixture of SE or CJ (8 log10 CFU/bird). Two birds from each group
were euthanized after 48 hours to check for colonization of SE and CJ in the cecum. Birds were given feed
supplemented with linalool (1.5 or 1.8%) for 5 days before slaughter on day 42 (n = 8 birds/group) for determination
of SE and CJ populations in the cecum. The experiment included two replications.

Results: Linalool supplementation at 1.5 and 1.8% significantly reduced SE counts in the cecum by 2 log10 CFU/g
cecum and 4 log10 CFU/g cecum, respectively (P < 0.05). Linalool supplementation at 1.8% significantly decreased
CJ counts in the cecum by 5 log10 CFU/g cecum (P < 0.05). There were no significant differences in the body weight
gain, feed intake and feed conversion ratio of the linalool supplemented groups and control birds (P > 0.05).

Conclusions: The results suggest that linalool could effectively be used as a pre-slaughter dietary supplement for
reducing SE and CJ counts in broiler chickens without adversely affecting production parameters. This could
potentially control transmission of SE and CJ through poultry products.

Financial Support: USDA-AFRI Sustainable Agricultural Systems Grant: 2020-69012-31823
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146 - Short-term efficacy of enrofloxacin in reducing Mesomycoplasma ovipneumoniae infection without
sustained clearance in domestic lambs

Sobha Sonar?, Diane Bimczok?, B. Tegner Jacobson?, Stephen Smith?, Jonathan Sago?, Nathan Schaff!, Eli Selong?,
Mckenna Quirk?, Helen Schwantje®

Montana State University, 2Montana Veterinary Diagnostic Laboratory, *Ministry of Forest, Land and Natural
Resources, BC, Canada. sobha.sonar@student.montana.edu

Session: Disease therapeutics, 2025-01-20, 3:15 - 3:30

Objective: Mesomycoplasma ovipneumoniae (M. ovi) is a highly common, facultative respiratory pathogen causing
acute pneumonia and reduced productivity in domestic sheep. At present, whether M. ovi infection can be successfully
treated with antibiotics is unclear. Our study aimed to assess the treatment effects of the antibiotic-enrofloxacin
(Baytril®) in domestic sheep, experimentally infected with M. ovipneumoniae.

Methods: Ten 4-month-old specific-pathogen-free lambs were randomly assigned to two groups, a treatment, and an
untreated control group. Lambs were inoculated with fresh nasal wash fluids from M. ovi-positive sheep and monitored
for four weeks. The treatment group then received enrofloxacin (Baytril®) at a dose of 0.5 mg/kg in 200 mL of PBS
as a nasal wash and 5 mg/kg subcutaneously for 5 days, whereas the control group did not receive any treatment. All
the lambs were monitored for an additional four weeks, with daily disease scoring, weekly assessment of weight gain,
and weekly gPCR analysis of nasal swabs for M. ovi colonization to assess treatment efficacy. For the end point
analyses, all the lambs were euthanized and swabs samples from the caudal nasal cavity, paranasal sinuses, trachea
and bronchi were collected to analyze M. ovi colonization. In addition, the lung tissue samples were collected for
histopathological evaluation.

Results: Baytril® administration led to a significant decrease in the total lung histopathology score (Mann-Whitney
test, p=0.032) in the treated compared to the untreated control group. However, there was no significant difference in
the average weight gain and the total disease score of the lambs in the two groups. Interestingly, all treated lambs
tested negative for M. ovi by qPCR after the first week of the treatment. However, there was a re-emergence of
infection in the second week of treatment with 1/5 lambs testing positive at that week and 3/5 lambs testing positive
at the end time point (fourth week after treatment) in the treatment group. The M. ovi infected lambs in the untreated
control group tested M. ovi positive throughout the entire experiment. At the experimental end point the tissue sample
gPCR analysis revealed a trend of decreased M. ovi detection in the bronchi and trachea of the treated lambs compared
to the untreated control lambs.

Conclusions: Overall, the study shows that the antibiotic enrofloxacin (Baytril®) can temporarily suppress the M.
ovipneumoniae infection in the upper respiratory tract of experimentally infected sheep. Importantly, Baytril®
treatment was associated with improved health outcomes and reduced lung pathology. The mechanism for the
reemergence of M. ovipneumoniae in the second week of treatment is the subject of further investigations.

Financial Support: 1. USDA NIFA AFRI Animal Health & Disease Program, grant # 2022-67016-36503. 2. Montana
Agricultural Experiment Station (MONBO00450). 3. National Institutes of Health Institute of Translational Health
Sciences (UL1 TR002319). 4. Predoctoral Fellowship from USDA NIFA, grant # 2023-67011-40356
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147 - Interferon stimulated genes as predictive morbidity markers in calves following in-utero viral infection

Caroline K. Griffin®, Andrea S. Lear!, Morgan L. Adkins!, Jon Beever?

tUniversity of Tennessee College of Veterinary Medicine, 2University of Tennessee Institute of Agriculture Genomics
Center. chenham@vols.utk.edu

Session: Immunology 1, 2025-01-20, 2:00 - 2:15

Objective: During pregnancy, viral infections cause a potent inflammatory response which is linked to adverse
pregnancy outcomes with increased risk of fetal morbidity and mortality. Interferon stimulated genes (ISGs) and their
proinflammatory products are increased in placental and fetal tissues following in-utero viral infection. An overactive
proinflammatory response by the fetal placenta may induce lasting changes to the fetal immune system, resulting in
lifelong consequences. Chronic inflammation due to sustained stimulation of the type I interferon (IFN) pathway has
been suggested as a mechanism of long-term health consequences from gestational infection with viruses like Zika
virus in humans and bovine viral diarrhea virus (BVDV) in cattle. In this study, we compared changes in placental
and circulating 1SG products in calves exposed to in-utero viral infection and in healthy control calves. The objective
was to observe measurable changes in placental 1SGs and circulating ISG products in offspring following in-utero
viral exposure. We hypothesized that gestational viral infection would result in an increased type | IFN response with
a measurable increase in ISG expression in the placenta of infected calves versus healthy controls. We also
hypothesized that calves exposed in-utero would have increased circulating ISG products during the neonatal (birth)
and calfhood (three months) phases of life.

Methods: Seventeen pregnant, nulliparous beef heifers were enrolled in this study and randomly allocated to groups:
1) control (n=5): pregnant heifers receiving sham inoculation at gestational day (GD) 70 and 200, 2) persistent
infection (PI) (n=5): pregnant heifers inoculated with BVDV at GD 70, 3) transient infection (T1) (n=8): pregnant
heifers inoculated with BVDV at GD 200. Heifers were allowed to calve naturally under field conditions. Placental
tissue was collected after passage of fetal membranes and flash frozen with liquid nitrogen for RNA-Seq with next-
generation sequencing (NGS). Whole blood was collected from calves at birth prior to colostrum consumption and
again at three months of age prior to vaccination. Serum was separated and stored at -80°C prior to cytokine/chemokine
measurement with the MILLIPLEX® Bovine Cytokine/Chemokine Magnetic Bead Panel-1. The effects of treatment,
time, and their interaction on cytokine concentrations were analyzed using mixed model analysis for repeated
measures and post-hoc multiple comparisons with Tukey's adjustment.

Results: Results indicate that Pl and TI calves had significantly decreased concentrations of pro-inflammatory
cytokines and 1SG products TNF-a (p<0.01) and IFN-y (p<0.0001), respectively, at birth compared to CTRL calves.
There is a general trend towards lower circulating cytokine and chemokine concentrations at birth in Pl and T1 calves
compared to CTRL calves. The placental RNA library preparation is ongoing with analysis to follow soon.

Conclusions: Findings suggest a dysregulated immune response in Pl and TI calves following in-utero viral infection
with BVDV. Instead of a chronic pro-inflammatory state, in-utero viral infection may be associated with decreased
immune function at birth and into calfhood. This data will be compared to the placental RNA-Seq/NGS analysis for
further conclusions. Future research will focus on the mechanisms of immune system dysregulation and chronic
inflammatory conditions in offspring secondary to in-utero viral infection.

Financial Support: FY25 USDA Animal Health and Disease Research
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148 - Bovine humoral immune response to the major piroplasm surface protein of Theileria orientalis Ikeda

Reginaldo G. Bastos® 2, Cynthia K. Onzere?, Lowell S. Kappmeyer?, David H. Herndon?, Chungwon J. Chung?* 2

1USDA, 2Washington State University. reginaldo.bastos@usda.gov

Session: Immunology 1, 2025-01-20, 2:15 - 2:30

Objective: Theileria orientalis, an economically significant tick-borne hemoparasite, infects cattle worldwide. The
T. orientalis lkeda genotype, transmitted by Haemaphysalis longicornis ticks, is associated with clinical disease
characterized by anemia, abortions, and mortality, although subclinical infections prevail. The Ikeda genotype is
endemic in Japan, Australia, and New Zealand, and it is currently considered an emerging tick-borne parasite in the
US. The lack of effective diagnostics and vaccines poses additional threats to the global cattle industry. The objective
of this study was to investigate the kinetics of the bovine humoral immune response to the immunodominant antigen
Major Piroplasm Surface Protein (MPSP) of T. orientalis lkeda.

Methods: The kinetics of IgM, total 1gG, 1gG1, and 1gG2 antibody responses to MPSP in six calves experimentally
infected with T. orientalis Ikeda sporozoites were analyzed using indirect ELISA (iELISA). Antibody response in the
animals was monitored for up to 20 weeks post-infection (WPI). The ELISA results were calculated by dividing the
mean ODA450 of the test serum by the mean OD450 of the pre-infection serum and were presented as ELISA ratio
(ER). Sera with an ER > 3 standard deviations of the pre-infection serum were considered positive. The results of ER
for IgM, total IgG, 1gG1, and 1gG2 at specific timepoints post-infection were compared by the t-test, with a p value
<0.05 considered statistically significant. Parasite load in peripheral blood was assessed using quantitative PCR
targeting the MPSP gene and reported as copies of MPSP per pl of blood.

Results: Levels of anti-MPSP IgM were initially detected at 2 WPI and peaked at 4 WPI; however, even at its peak,
the 1gM level was significant lower (P<0.05) than the level of total anti-MPSP 1gG. The IgM levels declined slightly
after 4 WPI. Total anti-MPSP 1gG peaked and reached a plateau at 6 WPI (ER of 17.3) with levels significantly higher
(P<0.05) than those of IgM. The levels of total anti-MPSP 1gG remained elevated until 20 WPI (ER of 9.6), at which
point the experiment was terminated. Similar peak levels of IgG1 and 1gG were detected at 6 WPI (P=0.23), and these
levels remained elevated until the end of the experiment. The peak of parasite load occurred at 6 WPI, reaching an
average of 8,566 MPSP gene copies/pl of blood. During the chronic phase of the infection (12-20 WPI), the parasite
load ranged from 772 to 24,521 MPSP gene copies/ pl of blood.

Conclusions: Calves developed significant levels of IgM, total 1gG, 1gG1, and 1gG2 against MPSP following
experimental infection with T. orientalis Ikeda sporozoites. Despite the robust humoral immune response against
MPSP, the parasite load in peripheral blood remained elevated during both the acute and chronic phases of the
infection.
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149 - Immunological impacts following an in-utero BVDV exposure in post-weaning calves

Alyssa M. N. Wilson!, Marc Caldwell*, Korakrit Poonsuk?, Nora L. Springer?, Xiaocun Sun®, Andrea S. Lear*

tUniversity of Tennessee, Large Animal Clinical Sciences, 2Washington State University, College of Veterinary
Medicine, *University of Tennessee, Office of Innovative Technologies. awils203@vols.utk.edu

Session: Immunology 1, 2025-01-20, 2:30 - 2:45

Objective: Maternal viral infections can have a profound impact on fetal immune development and neonatal
susceptibility of disease(s) in humans and livestock. Calves infected in-utero with bovine viral diarrhea virus (BVDV)
have dysfunctional immune responses increasing their susceptibility to early life infections such as bovine respiratory
disease. The objectives of this study were to 1) Elucidate the possible mechanisms behind the immunological effect
of an in-utero BVDV infection on the immune system; 2) Identify any lasting impacts of a late gestation in-utero
BVDYV infection on the development of bronchopneumonia in claves.

Methods: Weaned calves exposed to BVDV in-utero during the later stages of gestation, resulting in the birth of a
transiently infected (TI) calf and healthy controls, were enrolled in the study. Calves were inoculated with,
Mannheimia haemolytica (MH), or control media via broncho-alveolar lavage (BAL). A two-by-two study design was
used based on in-utero infection status: control calves (not exposed to BVDV in-utero) inoculated with media
(CRTL/CRTL, n=4), control calves inoculated with MH (CRTL/MH, n=3), Tl calves (exposed to BVDV in-utero)
with media inoculation (TI/CRTL, n=3), and TI calves with MH inoculation (T1/MH, n=5). All groups were assigned
clinical illness scores daily with thoracic ultrasound scoring (TUS) throughout the study. MH antibody concentrations
were analyzed from serum, and saliva samples collected from all groups. Additionally, cytology analysis as well as
biomarker concentrations were measured from BAL fluid samples collected.

Results: Results found that thoracic ultrasound scores and rectal temperature correlates with MH infection status and
study day. However, the difference between transient infected calves and control calves has yielded no significant
correlations when comparing clinical illness and thoracic ultrasound scoring. There was a significant difference
between MH infected and non-MH infected calves detected by thoracic ultrasound score on study day 3 (CTRL/CTRL
0 +/-0); CTRL/MH 2.66 +/-2.08) and rectal temperatures on study day 7 (CTRL/CTRL 102.02 +/-0.35); CTRL/MH
104.5 +/-0.65). MCP-1, VEGF-A, white blood cell count (WBC), lymphocytes, and macrophage concentrations in
bronchial fluid were found to be significantly different across all infection groups between study days post MH
inoculation (p-value < 0.05). However, 8 proinflammatory cytokines and chemokines were found to have numerically
lower mean concentrations, yet not statistically significant, on study day 7 in the TI/MH group compared to the
CTRL/MH group. This may be indicative of an immune dysfunction among the TI/MH animals. Antibody
concentration analysis and results are pending.

Conclusions: Respiratory infection, detected by TUS, was induced - yet no clinical difference in Tl and CTRL calves
was observed. A numerical trend was found on study day 7 in the TI/MH biomarker concentrations that may show
statistical significance with larger sample size and further investigation.

Financial Support: Thank you to our sponsors at the UTIA Genomics Center for the Advancement of Agriculture
and the funding of the USDA NIFA Award No. 2022-67015-36502.
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150 - Exploring differential metabolic responses in immune cells from naturally parasite-resistant sheep
H.G. Teddleton?, A.D. Wise?, A.J. Monteith?, E. Shepherd?!

'Department of Animal Science, University of Tennessee, 2Department of Microbiology, University of Tennessee.
hteddlet@vols.utk.edu

Session: Immunology 1, 2025-01-20, 2:45 - 3:00

Objective: Grazing ruminants are subject to severe pathologies from gastrointestinal nematode Haemonchus
contortus, where infection in young or susceptible animals can cause extreme anemia, and in some cases, death. As
such, reduced worm burden and increased survivability is predicated on the early signaling of immune responses.
Parasite-resistant St. Croix sheep (STC) generate strong T helper type-2 (TH2) responses resulting in a rapid clearance
of H. contortus, while parasite-susceptible Suffolk sheep (SUF) have delayed responses. Metabolism impacts immune
cell differentiation, activation and function. Therefore, the metabolic environment can influence the ability of its host
to respond to pathogens. However, metabolism of immune cell populations in SUF and STC is not known, nor how
this relationship can impact overall host responses and its contribution to susceptibility or resistance against helminth
infections. Thus, the objective of this study was to measure mitochondrial respiration in context of helminth infection
utilizing a model of parasite susceptibility and resistance in sheep.

Methods: To address this, peripheral blood mononuclear cells (PMBCs) were isolated from parasite naive SUF and
STC, which were unstimulated to measure baseline mitochondrial respiration. Oxygen consumption (OCR) and
extracellular acidification (ECAR) rates were determined via a Seahorse XFe96 analyzer and analyzed using Wave
Desktop software (Aligent).

Results: Preliminary data expressed an increase of extracellular acidification rate (ECAR) in STC-derived PBMCs,
proportional to baseline glycolysis, which suggested higher basal immune activation in STC-derived PBMCs.
Interestingly, SUF-derived PBMCs consumed oxygen (OCR) at a higher rate when compared to STC-derived PBMCs,
however both breeds produced the same amount of ATP, which may indicate that STC-derived PBMCs have lower
immune metabolic requirements.

Conclusions: While preliminary data did not express statistical differences of baseline mitochondrial respiration
between naive SUF- and STC-derived PBMCs, we hypothesize actively parasitized STC-derived PBMCs have
increased metabolic respiration compared to SUF-derived PBMCs. Future studies will focus on how helminth
infection impacts cellular respiration in STC and SUF PBMCs.

Financial Support: Principal Investigators startup funding from Ag research at the Herbert College of Agriculture at
the University of Tennessee, Knoxuville.
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151 - Utilizing zinc to modulate GLUT4 expression in bovine CD4 lymphocytes
Kathryn Willits Kesler!, Angel Abuelo*

1Department of Large Animal Clinical Sciences, Michigan State University. keslerka@msu.edu

Session: Immunology 1, 2025-01-20, 3:00 - 3:15

Objective: Immune responses are bioenergetically demanding, and lymphocytes are dependent on metabolic outputs
for their functionality. Lymphocytes switch to aerobic glycolysis when activated. This process is a rapid but substrate-
inefficient form of metabolism. Glucose has been shown to be a limiting factor for immune cell effector functions.
Insulin is a regulator of glucose homeostasis and primarily drives glucose intracellularly through increased
translocation of the transporter GLUT4 to the cell membrane thus facilitating glucose uptake. Zinc (Zn) is an
established insulinomimetic that potentiates signaling through the insulin receptor by inhibiting the phosphatases that
negatively regulate insulin signaling. This suggests that Zn could be an immunometabolic modulator that is harnessed
during critical periods such as early lactation where CD4 T-cells have reduced glycolytic capacity. The objective of
this project was to determine the extent to which Zn supplementation increases the expression of glucose transporter
GLUT4. We hypothesized that Zn increases GLUT4 expression in bovine lymphocytes.

Methods: Whole blood was collected from adult dairy cattle (n=6). Peripheral blood mononuclear cells were isolated
using density gradient centrifugation and CD4 T-cells were enriched using magnetic activated cell sorting.
Lymphocytes were incubated with ZnCI2 (50, 100, 1000, or 2500uM) for 30 minutes at 37°C. Media-only controls
were used to establish baseline GLUT4 expression and insulin (100nM) was used to increase GLUT4 expression.
Cytotoxicity of treatments was monitored using annexin V and PI staining via flow cytometry. Surface GLUT4
expression was determined using flow cytometry. Since the Shapiro-Wilk test indicated non-normality, the data were
transformed according to the results of a Box-Cox analysis (lambda= -0.07). Results were analyzed using a mixed
model with individual as a random effect and treatment as a fixed effect. Pairwise comparisons were performed using
Tukey’s honestly significant difference test with an alpha of 0.05.

Results: Zn concentrations ranging from 500 puM to 2,500 puM increased GLUT4 expression in a dose dependent
manner. Lymphocytes treated with 500 puM had higher GLUT4 than the 50 pM (P=0.03), insulin (P=0.001), and Zn
free control (P<0.001). Cells incubated with 1,000 pM Zn had increased GLUT4 expression relative to 50 uM
(P<0.001) and 100uM (P<0.001) Zn as well as the insulin (P<0.001) and control (P<0.001). Cells treated with the
2,500 uM of Zn had greater GLUT4 expression relative to all Zn concentrations lower than 1,000 pM (Control
P<0.001; Insulin P<0.001; 50 uM P=0.001; 100 uM P=0.01; 500 uM P=0.02). None of the Zn treatments had evidence
of increased cytotoxicity relative to the control. Future work will assess the extent to which increased GLUT4
expression translates into enhanced glycolytic activity in lymphocytes and what lymphocyte effector functions are
improved by modulating the glycolytic pathway.

Conclusions: There is evidence that Zn is capable of increasing GLUT4 expression in bovine CD4 lymphocytes.
These data opens the door for future research investigating the capacity of Zn to improve the glucose availability and
which lymphocyte effector functions can be improved by modulating glycolytic metabolism.

Financial Support: This study was funded by competitive grant USDA-NIFA-2023-67011-40483 from the US
Department of Agriculture National Institute of Food and Agriculture.

USDA
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152 - Characterization of regional differences in neonatal calf gut-associated lymphoid tissues using high
resolution snRNA-sequencing

Mohamed A. Donia?, Brian M. Aldridge? 2, James F. Lowe?*, Wenli Y. Li®

1Department of Pathobiology, University of Illinois at Urbana-Champaign, 2Department of Veterinary Medical
Sciences, Clemson University, *Department of Biomedical and Translational Sciences, University of Illinois at
Urbana-Champaign, “Department of Veterinary Clinical Medicine, University of lllinois at Urbana-Champaign, *US
Dairy Forage Research Center, USDA-ARS. mdonia2@illinois.edu

Session: Immunology 1, 2025-01-20, 3:15 - 3:30

Objective: The intestinal tract harbors the highest density of immune cells of any single organ system and is as a
critical portal through which animal management practices modulate host physiological and pathophysiological
responses. Although the biogeographical compartmentalization of digestive processes along the alimentary canal is
well-characterized, the variation of immunological structure and function across distinct intestinal segments is often
overlooked, and the gastrointestinal mucosal immune system is viewed as a single entity. In this study we describe
the use of high-resolution single-cell RNA sequencing to the exploration or regional differences in immune cell
structure and function in the neonatal bovine intestinal tract.

Methods: A healthy, 3-day old calf was euthanized, and tissues were collected from ileal (PPi) and jejunal (PPi)
Peyer’s patches, ileal (MLNi) and jejunal (MLNj) mesenteric and pre-femoral (PF) lymph nodes. Single nuclei were
extracted followed by library preparation using 10X genomics 3> GEMX and sequencing with a depth of 60,000 reads
per nucleus, and 10000 nuclei per sample. Raw reads were mapped to the bovine genome using the Cell Ranger
pipeline. Gene counts, cell types, and differential expression were analyzed in R with Seurat package. Immune
pathway enrichment was performed using EnrichR, and cell-cell communication was analyzed by the CellChat
package.

Results: The results demonstrate that immune cell composition and function of equivalent lymphoid tissues varies by
intestinal location. The ileal Peyer’s Patches contained the highest proportion of B cells of all immune sites. Cell cycle
analysis identified higher proliferative activity in B cells than other immune cell types. Distinct, compartment-specific
immune cell gene expression profiles were identified, with each intestinal region displaying a unique transcriptomic
signature associated with specific immune pathways. Intercellular communication analysis demonstrated attenuated
signaling activity of B cells and T cells in PPi, MLNi, and PPj compared to the MLNj and PF.

Conclusions: This pilot study demonstrates the utility of high-resolution SnRNA sequencing in characterizing regional
differences in immune cell dynamics along the intestinal tract of the bovine neonate. The study findings underscore
the future potential of this powerful molecular tool in evaluating the impact of different management strategies and
therapeutic interventions on the development of the gut-associated lymphoid tissue (GALT) and its associated
responses to heath challenges.

Financial Support: This study was supported by Carle Illinois College of Medicine HIP funds.
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153 - Experimental infection and viral pathogenesis of H5N1 in Jersey cattle

Flavio Cargnin Faccin?, L. Claire Gay*, Dikshya Regmi!, Sasha Compton?, Teresa D Mejias?, Juliana Calil Brondani?,
Elizabeth W Howerth?, Daniela S Rajao?, Roberto A Palomares!, Daniel R Perez?

1Department of Population Health, University of Georgia, ?Department of Pathology, University of Georgia.
flaviocargninfaccin@uga.edu

Session: Highly Pathogenic Avian Influenza in Cattle, 2025-01-20, 2:00 - 2:15

Objective: Influenza A viruses (FLUAVS) of the H5N1 subtype have been detected in various species recently,
including dairy cows. Since the confirmation of H5N1 in a Texas dairy cow on March 25, 2024, several outbreaks
have occurred within the US, raising public health concerns due to the risk of transmission to humans. Previous reports
demonstrated that Holstein cows are susceptible to H5N1 infection. To better understand the disease and its impact
on dairy cattle, we aimed to investigate the susceptibility of Jersey cows to H5N1 infection and establish a model of
H5N1 infection in dairy cows.

Methods: Three Jersey cows were inoculated intranasally and intramammarily with A/Texas/37/2024 (H5N1) at a
dose of 106 TCID50/ml. Two quarters (front right and rear left) were inoculated per cow, while the remaining two
quarters were left uninfected. Teat swabs, nasal swabs, and milk samples were collected daily to monitor viral loads.
On days 5, 6, and 7 post-infection, one cow was humanely euthanized for extensive tissue collection. All swab
samples, milk, and tissues were tested for the presence of viral RNA by quantitative RT-PCR.

Results: All three Jersey cows exhibited a significant decrease in milk production following inoculation. As
previously reported for Holstein cows, milk samples from infected quarters had a colostrum-like appearance. The
cows developed fever and decreased appetite on day 1 post-inoculation. Elevated California Mastitis Test (CMT)
scores confirmed mastitis in the infected quarters. External swabs of the infected teats tested positive for viral RNA,
and high levels of viral RNA were detected in both internal swabs of the infected teats and milk samples, raising
concerns about milk safety. Nasal swabs revealed low levels of viral RNA, suggesting limited viral replication in the
respiratory tract of cows infected with H5N1.

Conclusions: This study offers new insights into the pathogenesis of HSN1 influenza virus in Jersey cows, a breed
not previously examined for susceptibility to this infection. Our findings demonstrate that Jersey cows are susceptible
to H5N1 infection and can serve as a valuable experimental model for further research into disease pathogenesis and
the development of effective vaccines.

Financial Support: This work was funded by the Centers of Excellence for Influenza Research and Response
(CEIRR), NIAID.

Notes:
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154 - Case-control study exploring associations between demographics and HPAI risk in lactating Holstein
cows

Alexandre Rico?, Blaine Nicks?, Alfonso Lago®, Noelia Silva-del-Rio*

tUniversity of California, Davis, 2Jager Ag, LLC, 3DairyExperts, INC. aricofernandez@ucdavis.edu

Session: Epidemiology 3, 2025-01-20, 8:30 - 8:45

Objective: Highly Pathogenic Avian Influenza (HPAI) H5N1 (clade 2.3.4.4b) has spillover into dairy cattle
populations. Seven months after the initial outbreak, there are still many unknowns about this outbreak. This study
aims to identify specific cow-level factors (i.e., days in milk (DIM), milk yield, parity, and reproductive status) and
farm-level factors (pen design) that may increase the susceptibility of cattle to H5N1 infection based on on-farm herd
records.

Methods: This study was designed as an unmatched cohort-nested case-control. We enrolled 3,281 Holstein lactating
cows from a commercial operation with free-stalls and dry lot pens. This herd housed mainly pregnant dairy cows
moved from a nearby sister facility. The study herd experienced the peak of the outbreak during the last week of May.
Cow information including DIM, milk yield, parity, and reproductive status were obtained from herd health records
software using May 1%, 2024, as the date. Among these, cases were defined as cows that had the item “FLU” recorded
in the herd health history using August 31st, 2024, as the date. A bivariate descriptive analysis was conducted to
explore associations between each demographic characteristic and the HPAI case. Simple logistic regression was
performed to assess these associations, reported as OR with 95% CI using R.

Results: Disease incidence was 16.2%. The OR of parity were calculated with 1st parity (n = 1,222) cows as a
reference; for 2nd parity (n = 821) OR was 1.81 (95% ClI: 1.39, 2.37), for 3rd (n = 611) parity OR was 1.87 (95% CI:
1.40, 2.49) and for >3rd parity (n = 627) OR was 2.05 (95% CI: 1.55, 2.72). The OR of DIM were calculated with
cows <180 DIM (n = 531) as a reference; for cows with 180-300 DIM (n = 1,993) OR were 1.17 (95% CI: 0.877,
1.58), and for cows with >300 DIM (n = 757) OR was 1.55 (95% CI: 1.13, 2.16). Cows housed in open lot pens (n =
1,155) had a lower OR of 0.598 (95% ClI: 0.477, 0.745) compared to those housed in free stalls (n = 2,126). The OR
of reproductive status were calculated with non-pregnant cows (n = 307) as a reference; cows with < 90 d (n = 476)
OR was 2.51 (95% ClI: 1.47, 4.51), cows with 90-180 d (n = 1,681) OR was d 3.01 (95% CI: 1.87, 5.18), and cows
with >180 d (n = 817) OR was 3.17 (95% CI: 1.93, 5.54). The OR of milk yield prior the outbreak were calculated
using cows producing <20 L/d (n = 494) as the reference; for cows producing 20-40 L/d (n = 2,292) OR was 1.00
(95% CI: 0.761, 1.34), for cows producing > 40 L/d (n = 495) OR was 1.21 (95% CI: 0.851, 1.72).

Conclusions: These findings suggest cow and farm level factors may impact HPAI cases on dairy cattle.
Understanding intra-herd viral dynamics is critical for making informed decisions and preventing and managing future
outbreaks.

Notes:
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155 - Distribution of influenza and coronavirus receptors in the respiratory and intestinal tract of beef cattle
N.C. Twu?, Y.C. Teoh?, X. Cheng?, R. Espin-Palazén®, L. Gimenez-Lirola®, R. Chowdhury* 5, R.K. Nellit

!Department of Veterinary Diagnostic and Production Animal Medicine, lowa State University, Department of
Computer Science, lowa State University, *Department of Genetics, Development and Cell Biology, lowa State
University, “Department of Chemical and Biological Engineering, lowa State University, Nanovaccine Institute, lowa
State University. nctwu@iastate.edu

Session: Highly Pathogenic Avian Influenza in Cattle, 2025-01-20, 2:30 - 2:45

Obijective: Influenza viruses (IV) and coronaviruses (CoV) are significant pathogens impacting various animal
species, including cattle. Influenza C, influenza D, and bovine coronavirus (BCoV) are known to induce respiratory
diseases in cattle, with BCoV also affecting the gastrointestinal system. Moreover, cattle have shown susceptibility to
the SARS-CoV-2 virus. Recent reports of Influenza A virus (HPAI H5N1) in dairy cattle highlighted the evolving
threats these viruses pose to animal and human health. For successful infection, these viruses must bind to specific
host cell receptors, such as sialic acids (SA) for influenza viruses and, for example, angiotensin-converting enzyme 2
(ACEZ2) for some coronaviruses. However, the structural characterization of these receptor-pathogen interactions in
beef cattle is thus far lacking. To this end, this study aims to elucidate the distribution patterns of IV and CoV receptors
in bovine tissue.

Methods: To assess the 1V and CoV specific receptor distribution in the respiratory and intestinal tracts, we utilized
formalin-fixed paraffin-embedded tissues (trachea, lung, small intestine, and large intestine) from crossbred Holstein-
Angus steers. Lectin histochemistry staining was performed using Sambucus nigra (SNA), Maackia amurensis lectin-
I (MAL-I), and Maackia amurensis lectin-Il (MAL-II) to identify SA 02,6-Gal, SA 02,3-Galf} (1-4), and SA a2,3-
GalP (1-3) receptors, respectively. Additionally, the expression of N-glycolylneuraminic acid (NeuGc) and
coronavirus receptors ACE2, transmembrane serine protease 2 (TMPRSS2), aminopeptidase N (APN), dipeptidyl
peptidase 4 (DPP4), and carcinoembryonic antigen-related cell adhesion molecule 1 (CEACAML) was evaluated using
indirect immunofluorescence assay. The specificity of lectin binding was validated through treatments with or without
sialidase A and viral binding assay. Confocal microscopy was employed for imaging, and image analysis was
conducted using a novel PixF-image analysis tool (Pixel-based Fluorescence analyzer).

Results: Our analysis reveals that the epithelial lining of both the bovine respiratory and intestinal epithelium
predominantly contain SA «2,3-Gal receptors, particularly identified through MAL-II lectin binding. SA a2,6-Gal
were mainly localized in glandular regions within these tissues. In the respiratory tract, MAL-II staining diminished
progressively from the trachea to the alveoli, with the bronchioles and alveoli displaying similar staining patterns for
both MAL-II and SNA. Elevated levels of SA a2,6-Gal expression were observed in the sub-epithelial regions of the
respiratory tract and in the lamina propria of the villus and crypt areas of the intestine. NeuGc expression was found
to be multifocal, while coronavirus receptors (ACE2, TMPRSS2, APN, DPP4, and CEACAML) exhibited a consistent
distribution across respiratory and intestinal tissues, with CEACAM1 levels being comparatively low.

Conclusions: These findings indicate an abundance of IV and CoV receptors within the bovine respiratory and
intestinal tracts, with expression levels varying across tissue types and spatial loci. These insights contribute to a
mechanistic understanding of viral entry points for attachment, invasion, and infection in bovine hosts.

Notes:
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156 - The impact of highly pathogenic avian influenza H5N1 virus infection in dairy cattle

Felipe Pefia-Moscal, Elisha Frye2, Matthew J MacLachlan2, Ana Rita Rebelo2, Pablo S. Britto de Oliveira2, Michael
J. Zurakowski2, Zoe Rose Lieberman2, Lauren Elizabeth Meyer3, Dennis Summers4, Francois Elvinger5, Daryl V.
Nydam1, Diego G. Diel2

1Department of Public and Ecosystem Health; Cornell College of Veterinary Medicine, 2Department of Population
Medicine and Diagnostic Sciences, Cornell College of Veterinary Medicine, 3Cornell College of Veterinary Medicine,
4Division of Animal Health, Ohio Department of Agriculture, 5Animal Health Diagnostic Center, Cornell College of
Veterinary Medicine. dgdiel@cornell.edu

Session: Highly Pathogenic Avian Influenza in Cattle, 2025-01-20, 2:45 - 3:00

Objective: The spillover and spread of HPAI H5N1 virus into dairy cattle U.S. poses major challenges to the industry.
Here we examined the effects of an HPAI H5N1 outbreak in dairy cattle, investigating risk factors associated with
clinical influenza, its effects on milk production and rumination time, and the duration of the clinical disease, along
with herd removal and mortality in affected cows.

Methods: This study was conducted on a free-stall dairy farm in Ohio that milks an average of 3,400 cows and
regularly moves animals from another site in Texas. The association between milk production prior to the outbreak,
SCC, parity, days in milk (DIM), breed and the risk of clinical influenza was investigated using Cox proportional
hazards regression. The relationship between clinical influenza, mortality, and herd removal was investigated using
logistic regression. Odds ratios were transformed into relative risks using functions.

Results: A total of 777 cows were diagnosed with clinical influenza, comprising 776 lactating and 1 dry cow, with 24
cases confirmed by polymerase chain reaction. Among cows with clinical signs 53 died with affected cows having an
increased risk of death (relative risk [RR]: 6.0 [95% CI: 3.9, 8.9]). Clinically affected cows also presented an increased
risk of removal from the herd (RR: 3.9 [95% CI: 3.3, 4.5]) with 245 animals being removed during the 60 day study.
We observed an average of 14 days until death and 21 days until removal post-diagnosis. Days in milk and parity were
associated with the risk of new clinical influenza (Type 111 P-value <0.01). Though 182 cows 1-100 DIM were affected
those between 100 and 200 DIM had a higher risk (hazard ratio [HR] [95% CI]: 1.4 [1.2, 1.7]), as did cows >200 DIM
(HR: 1.879 [1.547, 2.2]), compared to cows between 0 and 100 DIM (referent). Additionally, multiparous cows had
an increased risk of clinical influenza compared to primiparous cows (2nd parity: HR 1.8 [1.5, 2.2]; 3rd parity or
greater: HR 1.9 [1.5, 2.3]). Breed, baseline milk production, and SCC were not significantly associated with the risk
of clinical influenza (P > 0.05). The affected cows experienced a sharp drop in milk production from 35.9 kg/day to a
minimum of 11.6 kg/day two days later. Production then stabilized at 20.8-24.0 kg/day, remaining below pre-diagnosis
levels throughout the post-clinical phase to the end of the 60d observation period. These patterns were consistent
across different lactation stages, parities, and breeds, with cows confirmed by PCR diagnosis showing similar results.
Gross cash losses due to lost milk production was estimated at $460 per cow and $350,000 in the herd. Non-adjusted
direct gross cash losses due to mortality were approximately $150,000 and premature removal and replacement
$340,000.

Conclusions: Our findings indicate that clinical influenza significantly impacts milk production, herd removal, and
mortality in affected cows. These adverse effects persisted for at least 60 days after clinical diagnosis, highlighting
the need for effective management and preventative strategies to mitigate the impact

Notes:
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157 - Experimental infection of calves with swine influenza H3N2 virus

Lei Shi', Yuekun Lang?, Dipali Gupta®, Sawrab Roy!, Chao Dai*, Muhammad Afnan Khalid®, Richard Webby?,
Juergen Richt®, Wenjun Ma*

tUniversity of Missouri, 2St. Jude Children's Research Hospital, ®Kansas State University. Isfd9@missouri.edu

Session: Highly Pathogenic Avian Influenza in Cattle, 2025-01-20, 3:00 - 3:15

Objective: Ruminants are not typically considered as the natural hosts for influenza A viruses (IAVs). However,
recent and unexpected outbreaks of highly pathogenic H5N1 avian influenza virus among dairy cows in the U.S. have
raised significant concerns. To date, research on IAV infection in ruminants remains limited. Here we experimentally
infected calves with an A/Swine/Texas/4199-2/98 H3N2 virus (TX98) to investigate their susceptibility and infection
dynamics.

Methods: Twelve calves were assigned to two groups: one group of 4 calves was intranasally infected with 108
TCID50 of TX98 once, while the other group of 4 calves was orally infected by feeding them milk containing 108
TCID50 of TX98 for 3 successive days (once per day). Two naive calves were comingled with infected animals in
each group on day 2 post infection to investigate virus transmission. Clinical symptoms and rectal temperatures of
each animal were monitored daily. Nasal, oral and rectal swabs were collected from each animal until day 14 post
infection to determine viral shedding. Blood samples were taken on days 3, 5, 7, 14, and 21 post infection to determine
viremia and seroconversion. Two infected animals from each infection group were euthanized on day 5 post infection
to assess viral replication and pathogenicity.

Results: No obvious clinical signs or fever were observed in all experimental calves. Minimal macroscopic lung
lesions were found in necropsied calves in both groups on day 5 post infection. In the intranasal infection group, nasal
swab samples collected from three out of four infected calves were positive in RT-gPCR on various days post
infection, but none of oral and rectal swabs from infected and contact animals were positive. In contrast, only one
infected calf showed weak RT-gPCR positivity in a rectal swab sample on one day, and oral and rectal swabs collected
from one contact animal were RT-qPCR positive in the oral infection group. All tissue samples from necropsied
animals in each group tested negative. Two intranasally infected calves developed hemagglutination inhibition
antibodies against TX98 on days 14 and 21 post infection, with antibody titers reaching 25-27. However, orally
infected animals and contact calves in each group did not show seroconversion.

Conclusions: H3N2 strain TX98 is able to infect calves. However, the infection is limited as effectively horizontal
transmission and noticeable clinical signs have not been observed.

Financial Sup