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CRWAD 2024 President’s Message

January 2024

It is with immense pleasure and great enthusiasm that I welcome each of you to the
Conference of Research Workers in Animal Diseases — an annual gathering that serves as a nexus
for our global community of researchers and veterinarians. As the president of this esteemed
Conference, I am honored to lead an event that has become a cornerstone in the field, fostering
collaboration, sharing groundbreaking research, and propelling innovation in veterinary science.
This year’s Conference promises to be an exciting one. With 20 featured speakers and more
presentations than ever, our program committee has worked tirelessly to curate a collection of
presentations that span a diverse array of topics, addressing the latest advancements, challenges,
and opportunities in the field of animal health. From emerging infectious diseases to advancements
in diagnostic techniques, this year’s Conference will be one to remember.

I encourage each of you to actively participate, share your insights, and engage in the
vibrant discussions that will unfold during the Conference. Your presence and contributions are
vital to the success of this event, and I have no doubt that the knowledge shared and connections
forged will have lasting impact on the future of animal health. On behalf of the entire organizing
committee, thank you for your commitment to advancing the frontiers of knowledge in animal
science. Together, let us continue to make the Conference of Research Workers in Animal Diseases

a resounding success and a beacon for future generations of researchers and veterinarians.

Thank you, and have a great Conference.

Sincerely,

Dr. Annette O’Connor, BVSc, MVSc, DVSc, FANZCVs
President, Conference of Research Workers in Animal Diseases
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CRWAD 2024 Featured Speakers

“Global One Health efforts to eliminate vector-borne zoonoses”

Christy Petersen, MS, PhD, DVM
University of lowa

CRWAD Keynote Speaker
Sunday, 1/21/2024 2:00 PM

“Food’s journey in the last mile — managing food waste as untapped resources”

Zhengxia Dou, MS, PhD
University of Pennsylvania

CRWAD Special Symposium:
Novel Solutions to Problems in Animal Health
Sunday, 1/21/2024, 4:15 PM

“Genomic solutions for sustainable beef production:
Climate-smart cattle breeding”

Raluca Mateescu, MS, PhD
University of California, Davis

CRWAD Special Symposium:
Novel Solutions to Problems in Animal Health
Sunday, 1/21/2024, 3:00 PM

“R&D needs for US agriculture in a changing climate”

Ariel Ortiz-Bobea, MS, PhD
Cornell University

CRWAD Special Symposium:
Novel Solutions to Problems in Animal Health
Sunday, 1/21/2024, 5:00 PM
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CRWAD 2024 - Distinguished Career Awards

“Before there was COVID, there was Bovine Respiratory Disease”

Christopher Chase, DVM, PhD
South Dakota State University

AAVI Distinguished Veterinary Immunologist
Sunday, 1/20/2024, 8:30 AM

“Coronaviruses: Past, present, future threats to animals & humans”

Linda Saif, MS, PhD, DACVM
Ohio State University

ACVM Distinguished Veterinary Microbiologist
Tuesday, 1/23/2024, 8:30 AM

“What question are we trying to answer? Embracing causal
inference”

Jan M. Sargeant, DVM, MSc, PhD, FCAHS
University of Guelph

AVEPM Calvin Schwabe Award
Monday, 1/22/2024, 8:30 AM
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“Prevention and control of diseases in aquaculture species”

Benjamin Beck, MA, PhD
USDA

Animal Vaccinology Research Network Featured Speaker
Tuesday, 1/22/2024, 2:00 PM

“SARS-CoV-2 spillovers across the human animal interface”

Andrew Bowman, MS, DVM, PhD, DACVPM
Ohio State University

ACVM Featured Speaker
Tuesday, 1/23/2024, 10:30 PM

“Vaccines — critical components of effective veterinary antimicrobial
stewardship”

Glenn Browning DVM, PhD
University of Melbourne

Animal Vaccinology Research Network Featured Speaker
Monday, 1/22/2024, 2:00 PM

“Utilizing aptamer-based proteomics to investigate feline infectious
peritonitis pathogenesis and discover biomarkers”

Gregg Dean, DVM, PhD, DACVP
Colorado State University

ACVM Featured Speaker
Tuesday, 1/23/2024, 11:15 AM
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“Progresses and challenges in the development of vaccines against
intracellular intestinal parasites in poultry”

Hyun Lillehoj, PhD
USDA

Animal Vaccinology Research Network Featured Speaker
Monday, 1/22/2024, 2:45 PM

“Stressed from the start: Implications of early life stress for lifelong
health and disease resistance”

Adam Moeser, MS, PhD, DVM
Michigan State University

AAVI Featured Speaker
Sunday, 1/20/2024 10:30 AM

“Does vaccination prevent antimicrobial resistance?”

Paul S. Morley, DVM, PhD, Diplomate ACVIM
Texas A&M University

-

Animal Vaccinology Research Network Featured Speaker

//%/?7}; Monday, 1/22/2024, 5:00 PM

""Rethinking variable selection and study design approaches'

Annette O'Connor BVSc, MVSc, DVSc, FANZCVSc
Michigan State University

AVEPM Featured Speaker
Monday, 1/22/2024, 9:15 PM
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“Pathogenesis of murine and human coronavirus infections”

Stanley Perlman, MD, PhD
University of lowa

ACVM Featured Speaker
Tuesday, 1/23/2024, 9:15 AM

“Host responses during influenza A virus adaptation to a new species”

Daniela Rajao, MS, PhD, DVM
University of Georgia

AAVI Featured Speaker
Sunday, 1/20/2024 11:15 AM

“Aligning valid research outcomes with stakeholder values”

David Renter, DVM, PhD
Kansas State University

AVEPM Featured Speaker
Monday, 1/22/2024, 11:15 PM

“Do our exposure variables tell us what we think they are telling us?”

Audrey Ruple, DVM, DACVPM, MRCVS
Virginia Tech

AVEPM Featured Speaker
Monday, 1/22/2024 10:30 AM

“A tribute to our friend and colleague Dr. John D. Lippolis”

Randy Sacco, MS, PhD
USDA-ARS

AAVI Featured Speaker
Sunday, 1/20/2024 9:15 AM
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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. Election as a CRWAD Fellow is a lifetime honor and all Fellows meet the highest
standards of professional ethics and scientific integrity.

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.

2024 CRWAD Fellow Inductees

Christopher Chase, DVM, PhD, DACVM
Department of Veterinary and Biomedical Sciences,
South Dakota State University

M.M. Chengappa, BVSc, MVSc, MS, PhD, DACVM
University Distinguished Professor,
College of Veterinary Medicine,
Kansas State University
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Scott McVey, DVM, PhD, DACVM
School of Veterinary Medicine and Biomedical
Sciences, University of Nebraska

Steven Olsen, DVM, PhD, DACVM
Infectious Bacterial Diseases Research Unit,
National Animal Disease Center, USDA-ARS

James Roth, DVM, MS, PhD, DACVM
College of Veterinary Medicine,
lowa State University

Amelia Woolums, DVM, PhD, DACVM, DACVIM
College of Veterinary Medicine,
Mississippi State University
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CRWAD Fellows 2021 -2023
Fellows of the Conference of Research Workers in Animal Diseases
Cynthia Baldwin, PhD (2021) Jun Lin, PhD (2021)

Professor Emerita, University of Massachusetts Professor, University of Tennessee

Amherst Joan Lunney, PhD (2023)

David Benfield, MS, PhD (2023)
Professor Emeritus, The Ohio State University

Yung-Fu Chang, PhD, MS, DVM (2021)
Professor, College of Veterinary Medicine,
Cornell University

Norman Cheville, PhD, MS, DVM (2021)
Dean Emeritus, College of Veterinary Medicine,
lowa State University

Carol Chitko-McKown, PhD (2023)
U.S. Meat Animal Research Center, Clay
Center, Nebraska

Lynette B. Corbeil, PhD, DVM (2021)
Professor Emeritus, University of California,
San Diego

Roy Curtiss, ITI, PhD (2021)
Professor, University of Florida

William C Davis, MA, PhD (2021)
Professor Emeritus, Washington State
University

Robert Ellis, MS, PhD, CBSP, DACM, DACVM
(Hon.) (2023)
Professor Emeritus, Colorado State University

Roman Ganta, PhD (2021)
Professor, Kansas State University

Ian Gardner, BYSc, MPVM, PhD (2021)
Professor Emeritus, University of California,
Davis

Laurel Gershwin, DVM, PhD, DACVM (2023)
Professor Emeritus, University of California,
Davis

Laura Hungerford, DVM, MPH, CPH, PhD,
FNAP (2021)
Professor and Department Head, Virginia-
Maryland College of Veterinary Medicine

USDA-ARS Beltsville, MD

T.G. Nagaraja, BVSc, MVSc, PhD (2021)
Distinguished Professor, Kansas State
University

Stuart W.J Reid, BYMS, PhD, DVM, DipECVPH,
FRSB, FRSE, FRCVS (2021)
President, Royal Veterinary College, University
of London

David Renter, DVM, PhD (2023)
Professor, Kansas State University

Richard Ross, MS, PhD (2021)
Distinguished Professor Emeritus, lowa State
University

Linda J. Saif, PHD (2021)
Professor, College of Veterinary Medicine, Ohio
State University

Y. M. Saif, DVM, PhD (2021)
Professor and Head Emeritus, Ohio State
University

Janice (“Jan”) Merrill Sargeant, DVM, MSc, PhD
(2021)
Professor, University of Guelph, Ontario

Patricia Shewen, BSc, DVM, MSc, PhD (2023)
Professor Emerita, University of Guelph,
Ontario

Lorraine Sordillo-Gandy, BS, MS, PhD (2021)
Meadow Brook Chair, Michigan State
University

Subramaniam Srikumaran, BVSc, MS, PhD
(2023)
Professor Emeritus, Washington State
University

Thomas Wittum, MS, PhD (2023)
Professor, The Ohio State University

Please visit https://crwad.org/fellows_directory/ for biographical information about CRWAD Fellows.
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Thank You to our 2024 Conference Sponsors
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1 - Before COVID there was BRD
Chris Chase!
'Department of Veterinary and Biomedical Science, South Dakota State University. Christopher.Chase@SDSTATE.EDU

Session: AAVI - Featured Speakers, 2024-01-21, 8:30 - 9:15

Bovine respiratory disease (BRD) has long been the predominate cause of morbidity and mortality in cattle. COVID brought
attention to the reality that when it comes to the immune system you can have “too much of a good thing”. Co-morbidities
such as obesity, autoimmune diseases, nutritional plane, age and other factors that induce stress exacerbated the disease. In
spite of the development of new and improved BRD vaccines and antimicrobial therapies, the incidence of bovine respiratory
disease has increased. These strategies, directed at the pathogen alone, have failed to improve prevention and control of BRD.
In considering the battle against BRD what hasn’t changed is the manner in which cattle are “managed” to “minimize” the
stressors and the “cytokine storms” associated with the various stressors that occur in cattle.

In this talk I will discuss BRD in relation to host responses to bovine viral diarrhea virus and bovine herpesvirus 1, the resulting
proinflammatory responses and immune dysfunction in the weaned animal. In addition, cardiac-respiratory syndrome
associated with “late deads” in the feed yard is another “link” to COVID. Maintaining homeostasis in the animal through
nutritional and management interventions needs to be part of our approach to limit BRD to improve productivity and enhance
animal welfare.

Notes:
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2 - A tribute to our friend and colleague Dr. John D. Lippolis

Randy Sacco!

'"Ruminant Diseases and Immunology Research Unit, National Animal Disease Center, USDA ARS. randy.sacco@usda.gov

Session: AAVI - Featured Speakers, 2024-01-21, 9:15 - 10:00

As Dr. John Lippolis was to be a featured speaker for the AAVI Mini-symposium, we thought that it would be fitting to provide
a tribute to our friend and colleague who passed away on Saturday, August 26, 2023, by highlighting his research
accomplishments. During his 21 years of service at the USDA/ARS/National Animal Disease Center (NADC), Dr. Lippolis
developed an internationally recognized research program in mastitis. His program focused on immunology, biochemistry,
molecular biology, genetics, and mass spectrometry. Among his numerous accomplishments, John demonstrated that vitamin
D has therapeutic potential in the treatment of mastitis, identified bacterial virulence factors which play critical roles in the
pathogenesis of mastitis, and he established that Holsteins with the genetic background found in 1964 dairy cattle have
significantly better disease outcome in experimental mastitis than contemporary Holsteins. Dr. Lippolis authored or co-authored
83 peer-reviewed publications, five book chapters, and one patent. For his work in mastitis and mass spectrometry, he received
the West Agro, Inc., Award from the American Dairy Science Association. The award recognizes outstanding milk quality
research as affected by the control of mastitis, management of milking, and practices in milk production. Twice his manuscripts
were selected as the “Editor’s Choice” for the Journal of Dairy Science. He received more than 40 speaking invitations in the
US, Italy, Norway, and Spain. Recently, John had served as Acting Associate Director at NADC. Prior to accepting a position
at the NADC, he was the Technical Director, National Institutes of Health MHC Tetramer Core Facility, Emory Vaccine
Research Center, Emory University, Atlanta, GA. Dr. Lippolis received a B.Sc. from BYU and Ph.D. from Pennsylvania State
University College of Medicine.

As my talk will highlight some of Dr. Lippolis’ research, it is of note that we co-authored 18 manuscripts, 13 of which covered
research related to mastitis, lactation, and proteomics. Our other manuscripts involved research examining aspects of the bovine
immune response to respiratory pathogens.

Notes:
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3 - The potential role of veterinary technicians in promoting antimicrobial stewardship
Laurel Redding!, Stephen Cole!

"University of Pennsylvania School of Veterinary Medicine. lredding@upenn.edu

Session: Antimicrobial Use & Resistance 1, 2024-01-21, 8:30 - 8:45

Objective: A core principle of antimicrobial stewardship (AMS) in veterinary settings is the need for engagement of all
stakeholders; however, no studies have addressed the role of veterinary technicians in AMS specifically. The objective of this
study was to qualitatively assess knowledge, opinions, and practices related to AMS among veterinary technicians.

Methods: Semi-structured interviews were conducted with 33 veterinary technicians from 25 clinics with varied backgrounds,
experience and roles. Interviews centered on participants work experience and interactions with their employer, perceptions of
antimicrobial resistance and overuse in veterinary medicine, observed application of AMS principles, opinions on potential
opportunities for technicians to contribute to AMS and concomitant potential barriers to these opportunities. Transcripts of
interviews were coded thematically by two authors. Qualitative methods were used to analyze the data: briefly, themes were
organized into a hierarchical framework, and the characterization of codes was compared across different categories of
respondents.

Results: Most veterinary technicians were knowledgeable about antimicrobial drugs but could not provide a complete
definition of antimicrobial resistance or AMS. Most veterinary technicians could identify examples of antimicrobial misuse.
Participants identified areas of client education and discussion with veterinarians as potential areas to contribute to AMS.
Barriers identified included hierarchical structures of veterinary practices and time constraints. Most participants expressed a
personal interest in participating in AMS.

Conclusions: There is a possible appetite among some veterinary technicians to participate in AMS and they already play
applicable roles in practices. Barriers such as educational needs, hierarchical structures of veterinary practices and time
constraints will need to be addressed if technicians are included in AMS efforts.

Financial Support: This research was supported by internal funding from the University of Pennsylvania School of Veterinary
Medicine.

Notes:
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4 - Assessing the challenges and factors influencing Illinois small animal veterinarians' antimicrobial use practices

Setyo Yudhanto!, Csaba Varga'-?

College of Veterinary Medicine, University of Illinois-Urbana, 2Carl R. Woese Institute for Genomic Biology.
setyoy2@illinois.edu

Session: Antimicrobial Use & Resistance 1, 2024-01-21, 8:45 - 9:00

Objective: Appropriate antimicrobial use is essential to preserve the availability and effectiveness of antimicrobials to treat
bacterial infections. Several guidelines exist to promote prudent antimicrobials use in small animal practice. However,
companion animal veterinarians face several challenges when prescribing antimicrobials that can impact their decisions. By
evaluating these issues, we aim to provide insights into the challenges and factors influencing their decision when prescribing
antimicrobials to dogs and cats to promote judicious antimicrobial use.

Methods: We conducted an online survey to assess the challenges encountered by companion animal veterinarians in Illinois
when prescribing antimicrobials. A descriptive analysis evaluated factors influencing companion animal veterinarians'
antimicrobial use practices. Text analysis examined their responses given to an open-ended question regarding their challenges
when prescribing antimicrobials. The frequency and a correlation network among the words based on a pairwise correlation
test were assessed at the text analysis step by using "tidyverse", "tidytext", and "widyr" libraries in R.

Results: A total of 95 responses were received from the survey, and 77 responders completed the questions about factors
influencing the companion animal veterinarians' decision when prescribing antimicrobials. At the same time, 66 responders
completed the open-ended question and were included in the text analysis. Companion animal veterinarians considered the
severity of clinical signs (46.2% extremely influential, and 44.9% very influential), culture and antimicrobial susceptibility test
results (73.1% extremely influential, and 14.1% very influential); and patients' medical and previous antibiotic use history
(28.6% extremely influential, and 45.5% very influential) as influential to their decision when prescribing antimicrobials. The
text analysis indicated that owner (n=32), compliance (n=20), antimicrobials (n=19), cost (n=15), culture (n=14), and
administration (n=11) were the most common words mentioned by the responders. Meanwhile, the network illustrated
correlation of the words "owner" and "compliance"; "administration" and "route"; and "cost" and "culture" were among the
most correlated words.

Conclusions: Understanding factors and challenges impacting Illinois companion animal veterinarians’ antimicrobial
prescription choices will support the development of effective antimicrobial stewardship programs to mitigate the emergence
of antimicrobial resistance.

Notes:
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5 - Trends of feline Escherichia coli antimicrobial resistance over 14 years illustrate the need for judicious antimicrobial
use in cats

Claudia Cobo Angel!, Abdolreza Mosaddegh!, Melissa Aprea', Cassandra Guarino!, Kevin Cummings', Casey Cazer!

!Cornell University. cga54@cornell.edu

Session: Antimicrobial Use & Resistance 1, 2024-01-21, 9:00 - 9:15

Objective: Regional antimicrobial resistance (AMR) data can be used to direct rational early therapeutic decisions and to
develop antimicrobial stewardship guidelines to tackle the development and spread of resistant microorganisms. This study
aims to assess the antimicrobial resistance (AMR) trends among Escherichia coli isolated from cats between 2008 and 2022,
utilizing minimum inhibitory concentration (MIC) data.

Methods: We analyzed MIC results from 1477 feline E. coli isolates, obtained from samples submitted to the Cornell
University Animal Health Diagnostic Center, primarily from the northeastern United States. MIC values were obtained using
the Sensititre™ Complete Automated System. MICs were categorized as susceptible or not susceptible using the Clinical and
Laboratory Standards Institute breakpoints. Multidrug resistance (MDR) was defined as not susceptible to at least one agent in
three or more antimicrobial categories and was analyzed using a Poisson regression model. Additionally, accelerated failure
time (AFT) survival models were employed to model MIC values. All the models included year as a categorical variable
(reference level: 2008 - 2011), site of isolation (classified into urinary tract isolate (UTI) as the reference and non-UTI), and
whether the isolate exhibited beta-hemolysis.

Results: Not-susceptibility to only one antimicrobial was observed in 192 isolates (13%); and 565 (38%) isolates were not
susceptible to two or more antimicrobials. The antimicrobials with the highest susceptibility rates were antibiotics typically
reserved for human use imipenem (99%), amikacin (98%) and piperacillin-tazobactam (95%). High susceptibility to
trimethoprim-sulfamethoxazole (94%) and ceftiofur (94%) was also observed. Excluding penicillins for non-UTI, ampicillin
(74%) and cefazolin (69%) had the lowest susceptibility rates. In total 414 (29%) isolates were classified as MDR. The
interaction between UTI and year was significant, evidencing that non-UTI had an increasing risk of exhibiting an MDR pattern
over the years. Results from the AFT models indicated a decrease in MICs for fluoroquinolones and gentamicin in recent years.
However, MICs for cephalexin increased from 2016 to 2022 and cefovecin from 2012 to 2019. The predicted MICso for urinary
tract isolates is significantly higher for all the antimicrobials analyzed except for ampicillin, enrofloxacin, and tetracycline.
Beta-hemolytic isolates were associated with reduced MICs for cephalexin, ceftiofur, enrofloxacin, marbofloxacin,
orbifloxacin, pradofloxacin, and tetracycline.

Conclusions: This study highlights the growing challenge of AMR in feline medicine, emphasizing the critical importance of
responsible antimicrobial use and ongoing surveillance to address E. coli AMR effectively.

Financial Support: This study was funded by the Cornell Feline Health Center Research Grants Program, a grant made
available to the College of Veterinary Medicine, Cornell University.

Notes:
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6 - Whole-genome analysis of New Delhi metallo-p-lactamase (NDM)-producing Enterobacterales from Korean
companion dogs

Su Min Kyung!, Jun Ho Lee!, Eun-Seo Lee!, Han Sang Yoo!

'Departments of Infectious Disease, College of Veterinary Medicine, Seoul National University. stevekyung25@snu.ac.kr

Session: Antimicrobial Use & Resistance 1, 2024-01-21, 9:15 - 9:30

Objective: Carbapenemase-producing Enterobacterales (CPE) is one of the most significant multidrug-resistant (MDR)
pathogens in modern society, given its widespread circulation in the nosocomial environment. Although New Delhi metallo-
B-lactamase (NDM)-producing CPE pathogens are emerging as a public threat, their epidemiology in our society remains
largely unknown. Furthermore, the dissemination of CPE among companion animals, which are closely associated with human
beings, is still under consideration by major diagnostic and surveillance systems. In this study, whole genome analysis was
conducted to gain genomic understanding of CPE strains isolated from companion animals in our society.

Methods: In order to isolate CPE strains, screening investigations were conducted on a total of 1,197 samples (swabbed
samples or stored bacterial isolates) from 562 companion animals (canine or feline) visiting four Korean animal clinical
hospitals between 2018 and 2022. CPE isolates were obtained using meropenem impregnated MacConkey (MIM) agar, and
the minimum inhibitory concentration (MIC) was determined. Whole bacterial DNA was isolated, sequenced, and assembled
using Oxford Nanopore long reads, which were corrected with short reads from the Illumina NovaSeq 6000 platform. The
whole-genome structure and positions of antimicrobial resistance (AMR) genes were identified and visualized using CGView.
Worldwide datasets were downloaded from the NCBI GenBank database and used for whole-genome phylogenetic analysis
and to determine the molecular genetic epidemiology of CPE isolates.

Results: The whole-genome analysis was conducted on six isolates of New Delhi metallo-p-lactamase (NDM)-producing CPE
strains, which were identified as a result of the screening. A total of 3 Escherichia coli and 2 Klebsiella pneumoniae isolates
harboring NDM-5 were identified, along with a Proteus mirabilis isolate harboring NDM-1. All isolates were confirmed as
MDR strains through minimum inhibitory concentration (MIC) determination. As a result of the study, the whole-genome
structures and multiple novel structures, including various AMR genes, were identified and visualized for each isolate. Genomic
regions, including AMR genes, were identified with multiple variations. In the whole-genome epidemiological analysis,
multiple phylogroups were identified, revealing the genetic relationship of CPE isolates with other strains, whether novel or
not, carrying various AMR genes.

Conclusions: This study identified multiple novel genetic variations of AMR genes and unidentified phylogroups from
companion animals, indicating that the circulation of CPE pathogens in companion animals is also a serious concern for modern
society. These genetic findings would provide useful background information for the establishment of urgent control measures
and surveillance programs. The findings from this study indicate that the issue of CPE is not confined to human health and
should be addressed from the perspective of the "one health approach.”

Financial Support: This study was supported by National Research Foundation (NRF- 2020R1A2C200879414), BK21 FOUR
Future Veterinary Medicine Leading Education and Research Center and Research Institute for Veterinary Science, Seoul
National University, Seoul, Republic of Korea.

Notes:
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7 - Detection of antimicrobial resistance in Escherichia coli isolated from retail meat products in North Carolina

Mabel K. Aworh!, Megan Jacob!, Catherine Gensler?, Erin Harrell!, Lyndy Harden!, Siddhartha Thakur!, Paula J. Fedorka-
Cray!

"Department of Population Health and Pathobiology, College of Veterinary Medicine, North Carolina State University, Raleigh,
NC, 2Department of Agricultural and Human Sciences, College of Agriculture and Life Sciences, North Carolina State
University, Raleigh, NC. maworh@ncsu.edu

Session: Antimicrobial Use & Resistance 1, 2024-01-21, 9:30 - 9:45

Objective: Escherichia coli is often used as an indicator for antimicrobial resistance (AMR) surveillance in food animal
products. Our study aimed to determine the prevalence of AMR in E. coli isolates from retail meat purchased from grocery
stores in North Carolina, USA.

Methods: During 2022, we purchased retail chicken, ground turkey, and pork chops from different counties in North Carolina.
Different antibiotic use claims were noted. E. coli was isolated using standard culture and characterized using whole genome
sequencing. Multi-locus sequence typing, phylogroups, and single nucleotide polymorphism (SNP)-based maximum-likelihood
phylogenetic tree were used to determine the genetic relatedness of E. coli isolates. Multidrug resistance (MDR; defined as
genotypic resistance to >3 classes of antimicrobials) was also determined. Data were analyzed by computing proportions and
using the chi-square test.

Results: Of 312 samples, 138 (44.2%) were positive for E. coli. Of these, E. coli isolates were recovered from ground turkey
(n=78; 56.5%), chicken (n=41; 29.7%), and pork chops (n=19;13.8%). Only 117/138 (84.8%) of the isolates comprising 72
(61.5%) from ground turkey, 27 (23.1%) from chicken, and 18 (15.4%) from pork chops had quality sequence data and were
further characterized genotypically. AMR genes were detected in 91 (77.8%) of the isolates of which 42 (35.9%) were MDR.
Collectively, commonly observed AMR genes were tetB (41/117; 35%), tetd (29/117; 24.8%), aph(3")-1b (29/117; 24.8%),
and blaTEM-1 (24/117; 20.5%), the majority of which originated from ground turkey isolates [tetB (36/117), tet4 (23/117),
aph(3")-1b (24/117) and blaTEM-1 (20/117)]. Antibiotics use claims had no effect on MDR E. coli isolates from the different
meat types (X>=2.21, p=0.33). MDR was observed in isolates from meat products with labels indicating “no claims” (n=29;
69%), “no antibiotics ever” (n=9; 21.4%), and “organic” (n=4; 9.5%). E. coli isolates consisted of 81 known sequence types
(STs) and ST117 (n=10; 8.5%), ST297 (n=6; 5.1%), and ST58 (n=4; 3.4%) were the most prevalent STs across retail meat
types. The most prevalent phylogroups were B1 (n=34; 29.1%) and A (n=33; 28.2%). Thirty-four different replicon types were
observed with IncFIB (AP001918) (n=73, 62.4%); Col (MG828) (n=50, 42.4%); IncFIC (FII) (n=43, 36.4%); Col156 (n=37,
31.4%); Incll (n=31, 26.3%); p0111 (n=26, 22%); IncFII (n=25, 21.2%); IncHI2 (n=18, 15.3%) and IncHI2A (n=18, 15.3%)
as the most prevalent. AMR genes were carried on plasmids in 17 E. coli isolates of which 15 (88.2%) were recovered from
turkey and two (11.8%) from chicken. IncHI2 and IncHI2A harbored AMR gene aph(3 ”)-1b in eight (47.1%) isolates recovered
from ground turkey. Five clonal patterns were detected among the isolates.

Conclusions: We detected AMR and MDR E. coli from retail meat types in North Carolina. Most AMR genes and MDR were
observed from turkey E. coli isolates. Our observation of detecting MDR E. coli in retail meat with no indication of
antimicrobial use suggests that additional research is required to understand the origin of resistance. The presence of ST117,
an emerging sequence type implicated in human pathogens, warrants further surveillance. The isolates were distinctly diverse
suggesting an instability in population dynamics.

Financial Support: The authors would like to appreciate the support of Jacob Lab, Cray Lab and Thakur Lab for providing
the resources required for this research. The authors received funding from FDA GenomeTrakr program grant
1U18FD00678801 for whole-genome sequencing of the isolates.

Notes:
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8 - Antimicrobial susceptibilities of enterococcus from calves treated with chlortetracycline for anaplasmosis control

Naemi P. Bickmeier!, Alyssa R. Toillion!, Brandt C. Skinner!, Tippawan Anantata', Raghavendra G. Amachawadi?, Calvin
Liu?, Emily J. Reppert?, Johann F. Coetzee*, Kathryn E. Reif?

Kansas State University, Department of Diagnostic Medicine, ?Kansas State University, Department of Clinical Sciences,
*Kansas State University, Department of Statistics, *Kansas State University, Department of Anatomy and Physiology.
Naemibickmeier@ksu.edu

Session: Antimicrobial Use & Resistance 1, 2024-01-21, 9:45 - 10:00

Objective: In the U.S., chronic bovine anaplasmosis is commonly managed by protracted use of chlortetracycline (CTC)-
medicated (0.5-2 mg/Ib/BW/day) feed products, with no limit on duration of use. Prolonged antibiotic use may have unintended
consequences, including development of antimicrobial resistance in off-target microbes. Among zoonotic pathogens of
livestock origin, enterococcal species pose a risk to human health, a concern which is exacerbated by reports of their resistance
to antibiotics important for treating human diseases, including vancomycin (VAN). The objective of this study was to evaluate
changes in enterococcus antimicrobial susceptibilities from cattle provided CTC for chronic anaplasmosis control.

Methods: Holstein-Jersey cross cattle with chronic anaplasmosis were blocked by weight, randomly allocated to one of the
CTC treatment groups (0-, current FDA-approved doses 0.5-, and 2-, and experimental dose, 10 mg/lb/BW/day) and fed their
respective treatment for 120 days. Enterococcus were isolated from fecal samples collected pre-treatment, after 58 and 114
days of consecutive treatment, and 21-days post-treatment cessation. The isolates were speciated using Matrix-Assisted Laser
Desorption/Ionization Time-Of-Flight Mass Spectrometry (MALDI-TOF MS). Sensititre™ NARMS gram positive plates were
used to evaluate enterococcus antimicrobial susceptibility to 14 antibiotics using CLSI breakpoints. The log-transformed
minimum inhibitory concentration (MIC) data were subjected to linear mixed model analysis. Tests were performed at the 0.1
level with Tukey’s multiplicity adjustment.

Results: The 222 isolates included E. hirae (61.8%), E. casseliflavus (19.8%), E. durans (6.3%), E. mundtii (4.9%), E. faecium
(5.8%), E. gallinarum (1.3%), E. aquimarinus (0.5%) and E. avium (0.4%). Of all isolates, 214 were resistant to at least one
antibiotic while 95 (44.3%), 89 (41.5%), 26 (12.1%), 4 (1.8%), and 1 (0.4%) isolates were resistant to one, two, three four and
five antibiotics respectively. In total, 89.6% (199/222) of isolates were tetracycline (TET) resistant, of which 92.9% (53/57)
were resistant before CTC administration. One isolate was VAN resistant. Long-term administration of CTC did not
significantly change the median MIC for TET by treatment or over time. Median MICs for tigecycline, daptomycin,
erythromycin, gentamycin, ciprofloxacin, vancomycin, ampicillin, quinupristin/dalfopristin, chloramphenicol, streptomycin,
linezolid, nitrofurantoin and avilamycin also did not change or minimally changed.

Conclusions: The most isolated enterococcus species were E. hirae and E. casseliflavus. In total, 96% of the isolates were
resistant to at least one antibiotic of which 90% were TET resistant, while one isolate was VAN resistant. Under the conditions
of this study, FDA-approved CTC dosages for active anaplasmosis control had no or only minimal effect on increasing
enterococcus TET resistance, however, most isolates were already TET resistant. Associations between TET resistance and
resistance to other antibiotics were not observed. It is possible that changes in antimicrobial susceptibility may differ by
enterococcus species; however, further studies with greater power are needed to address changes in antimicrobial susceptibility
at the species level.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no. 2018-
68003-27463 from the USDA National Institute of Food and Agriculture.

USDA
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9 - Biosecurity education for livestock producers: A data-driven evaluation with google analytics
Isha Agrawal!, Rima D. Shrestha!, Hamidreza Sodagari!, Csaba Varga!

"University of Illinois at Urbana-Champaign. ishaa3@illinois.edu

Session: Biosecurity & Infection Control 1, 2024-01-21, 8:30 - 8:45

Objective: Educating livestock producers on biosecurity is imperative for ensuring the health, sustainability, and profitability
of swine and beef farms. A biosecurity-focused website is an excellent educational tool for livestock producers to emphasize
the critical role of biosecurity on their farms. Adding Google Analytics to the website allows educators to evaluate, refine, and
update its content to address the evolving educational needs of swine and beef farmers. The study objectives was to track
website utilization and traffic data, including website acquisition, user engagement, and demographics, to obtain valuable
insights into website use patterns for future enhancements.

Methods: We designed two biosecurity educational websites, one for swine and one for beef cattle producers. To evaluate the
website’s outreach and engagement, we established a framework utilizing Google Analytics to collect website use and traffic
data. For this study, we evaluated Google Analytics data from the website’s launch day (swine website: July 5", 2022; beef
cattle website: February 15, 2023) until August 31%,2023.

Results: For the swine biosecurity website, in approximately 14 months, we recorded 1421 users, involving 1053 new users
and 368 returning visitors and an aggregated event count of 12938 (754 downloads of resources). The average engagement
time of the website was 1min 48s. With a global outreach to 68 countries, the countries with the most users were the US (622),
the Philippines (118), and Canada (47). Within the US, most website users were reportedly from the leading pork-producing
states, including Illinois, lowa, and Minnesota. The swine diseases page gained the highest user interest with the most prolonged
engagement, while the resources page had the highest website traffic.

For the beef biosecurity website, in 6.5 months, we recorded 364 users, involving 352 new users and 12 returning visitors and
an aggregated event count of 3182 (43 downloads of resources). The average engagement time of the website was Imin 31s.
With a global outreach to 48 countries, the countries with the most users were the US (209), Canada (32), and Australia (12).
Within the US, most website users were reportedly from Illinois, Texas, and California. The highest user interest was drawn to
the beef diseases page, where engagement was most prolonged, while the biosecurity practices module acquired the highest
website traffic.

Conclsuions: The study findings support the utility of the biosecurity educational website as an effective tool to reach a broad
livestock farmer audience. Leveraging the data from Google Analytics helped us examine the behavioral patterns of the website
users and facilitated deeper comprehension of user preferences and engagement tendencies. The outcomes of this study served
as a roadmap, guiding us toward potential enhancements for our educational website in the future.

Financial Support: U.S. Department of Agriculture, Animal and Plant Health Inspection Services

USDA
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10 - Enhancing food security: Assessing biosecurity attitudes and decision-making strategies of swine producers

Richmond S Baye!, Scott Merrill !, Asim Zia!, Julie Smith!, Eric Clark !, Christopher Koliba?

"University of Vermont, 2University of Kansas. rbaye@uvm.edu
Session: Biosecurity & Infection Control 1, 2024-01-21, 8:45 - 9:00

Objective: The 2018 African swine fever (ASF) outbreak has raised the profile of biosecurity. The ensuing consequence on
decision making are often understood through the fiscal lens despite lingering socio-psychological impacts. While existing
studies have solely focused on either economic or socio-psychological factors as predictors of biosecurity adoption and disease
reporting, this study seeks to identify and classify livestock producers into distinct subgroups based on their attitudes towards
biosecurity and risk profiles. We conducted a survey in which producers were presented with 2 different scenarios and tested
producers' willingness to immediately report suspected ASF cases, their trust in government agencies to effectively manage an
outbreak, their knowledge about biosecurity, willingness to buy livestock insurance, motivation to self-invest in biosecurity,
readiness to report suspected infections on their farms, and their intention to contact a veterinarian to examine their herd.

Methods: We designed and launched a survey between March and June 2002, targeting swine producers across the US. The
survey yielded 535 responses and was designed to gauge swine producers' intent to adopt preventive practices on their farms
and to understand their underlying behavioral attitudes and risk profiles. To gain a nuanced understanding of the biosecurity
profiles and latent attitudes within this population, we employed latent class analysis. This approach enables us to understand
the multifaceted dimensions of swine producers' attitudes and behaviors towards biosecurity adoption and disease reporting.

Results: Our results revealed three distinct classes of producers: 1) producers who are biosecurity aware but with limited
engagement, 2) biosecurity skeptics, and 3) biosecurity optimists. We examined how these groups differ and share similarities
in their attitudes, risk profiles, and decision-making to implement biosecurity. For instance, Class 1 producers show zero
readiness to report suspected cases of infected livestock on their farms, even though they are knowledgeable about biosecurity
practices. However, they demonstrate low trust in government agencies' ability to manage disease outbreaks. Class 2 producers
possess a moderate level of knowledge about biosecurity practices on their farms. They also exhibit high motivation to invest
in such practices, with an increased readiness to report suspected cases of infected livestock on their farms. Additionally, they
have strong trust in government agencies' ability to effectively manage disease outbreaks. On the other hand, Class 3 producers
significantly deviate from those in Class 1. Nonetheless, they exhibit limited intention to contact veterinarians to examine their
herd. This is also reflected in their distrust of government agencies' effectiveness in managing infectious disease outbreaks and
their reduced interest in purchasing livestock insurance.

Conclusions: The heterogenous nature of these groups provide valuable insights into how individuals perceive disease risk
and reporting. Consequently, our research provide insight towards risk communication strategies targeted at different producers
aimed at encouraging biosecurity adoption, and reduced likelihood of incursion of a Tier 1 disease.

Financial Support: USDA | NIFA

USDA
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11 - Biosecurity gaps within commercial swine production systems using the secure pork supply framework
Marissa Hall', Magnus Campler!, Kelsey Mills?, Jason Galvis?, Gustavo Machado?, Andréia G. Arruda!

"Department of Veterinary Preventative Medicine, College of Veterinary Medicine, The Ohio State University, Department
of Population Health and Pathobiology, College of Veterinary Medicine, North Carolina State University. hall.3043@osu.edu

Session: Biosecurity & Infection Control 1, 2024-01-21, 9:00 - 9:15

Objective: Preventing the incursion of foreign animal diseases (FADs) in the United States swine industry is paramount with
re-emerging threats such as African Swine Fever close to North American borders. Secure Pork Supply (SPS) plans offer swine
producers tools to make biosecurity plans customized to their production systems to better prepare for disease outbreaks. As
training and knowledge often differ between companies and individuals, the objective of this study was to characterize
biosecurity gaps in SPS plans and maps made by personnel within production companies using the SPS guidelines.

Methods: Biosecurity managers from three commercial swine production companies agreed to create outlined SPS plans and
maps (n=224) using only online SPS training materials prior to assessment. Each site map had to include features such as a
perimeter buffer area, a line of separation between the building and outdoor environment, access points, animal loading areas,
site entries, designated parking and disinfection areas, as well as carcass disposal routes and disposal areas. Written SPS plans
had to outline site procedures in case of disease outbreaks which needed to correspond to site maps. Biosecurity gaps for
individual SPS maps and plans were evaluated based on adherence to SPS guidelines, and map feature placement.

Results: Out of the 224 plans, 98.0% provided a site map in conflict with their written SPS plan. 62.9% of the maps had
misplaced or missing map features, 36.6% failed to disclose animal loading areas, 26.3% failed to provide a designated
disinfection area, 17.8% failed to provide a designated carcass disposal area, and 6.7% misplaced their perimeter buffer area.
All sites failed to provide information regarding loading areas designated for animals only.

Conclusions: Despite access to training materials, standardized in-person biosecurity training workshops and available
consulting resources may be beneficial in educating commercial swine producers and aid in preventing disease outbreaks
including FADs.

Notes:
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12 - Testing an extended theory of planned behavior to explain cattle producers’ intent to comply with FMD controls

Asim Zia', Amy H. Delgado?, Gabriela Bucini!, Scott C. Merrill!, Christopher Koliba®>, Gemma Del Rossi, Richmond S. Baye!,
Bo Norby®, Julie M. Smith!

"University of Vermont, 2Animal and Plant Health Inspection Service, U.S. Department of Agriculture, *University of Kansas,
“University of California, Santa Barbara, *Veterinary Medical Center, College of Veterinary Medicine. azia@uvm.edu

Session: Biosecurity & Infection Control 1, 2024-01-21, 9:15 - 9:30

Objective: Improved understanding of the socio-psychological determinants and mediating factors of compliance with disease
control measures at the producer level can better inform the design of livestock risk management strategies. By postulating and
applying an extended theory of planned behavior, this study seeks to empirically understand and quantify the effects of socio-
psychological determinants of a stratified random sample of Texas cattle producers’ intent to comply with foot and mouth
disease (FMD) control measures. We tested the following hypothesis: Risk perceptions about foot and mouth disease,
perceptions about other producers’ behavior, trust in regulatory agencies, and moral norms about the behavior have significant
effects in explaining the intent to comply with animal disease control practices, mediated through standard Theory of Planned
Behavior variables - attitude, perceived behavioral control and social norms.

Methods: Building upon a unique survey data set collected by Delgado et al., this study deploys a structural equation modeling
(SEM) approach to empirically test the study hypotheses. A total of 2,018 (~2%) producers received Survey 1, and 2,022 (~2%)
additional producers received Survey 2. Of those selected, 524 (27%) who received Survey 1 and 574 (29%) who received
Survey 2 fully completed the survey and were included in the analysis. The questions regarding behavioral responses to
voluntarily request veterinary examination or comply with stop-movement orders were introduced with a short scenario
providing contextual information. For testing the study hypotheses, we estimated six SEMs that predict producer compliance
with disease management practices to request veterinary examinations or to hold cattle when an FMD outbreak has not occurred
yet (SEM #1 and SEM #4), a FMD outbreak has already occurred (SEM #2 and SEM #5), and regardless of FMD outbreak
status (i.e., combined data) (SEM #3 and SEM #6).

Results: We discovered that standard Theory of Planned Behavior is necessary but not sufficient in explaining cattle producers’
intent to comply with animal disease control practices. Additional latent variables such as risk perception, trust in regulatory
agencies, moral norms and perceptions about other producers’ behaviors contribute significantly to explaining producer
intentions to comply with certain biosecurity measures. Overall, social norms that mediate the effects of trust in regulatory
agencies, moral norms, and other producers’ behaviors have relatively smaller yet positive effects on increasing regulatory
compliance. Both attitude and perceived behavioral control have relatively large and positive effects on regulatory compliance.

Conclusions: From a practical standpoint, this study points out the value of clear communication of animal disease risk by
regulatory agencies, professionals, and veterinarians; which in turn can shape producer risk perceptions and the subsequent
effects on producer attitudes and perceived behavioral control towards compliance with regulations and practices. Policy
interventions that increase positive attitudes and perceived behavioral control of producers towards animal disease control
behaviors will likely increase both regulatory and voluntary compliance and increase system-wide resilience when faced with
livestock disease.

Financial Support: This work was funded by USDA-NIFA AFRI grant # 2021-67015-35236 as part of the joint USDA-NSF-
NIH-UKRI-BSF-NSFC Ecology and Evolution of Infectious Diseases program.
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13 - Using Association Rule Learning algorithms to target recommendations more likely to be implemented by dairy
farmers

Faustin Farison"2, Vitoria Régia Lima Campélo'-2, Marie-Eve Paradis®*, Sébastien Buczinski®, Gilles Fecteau®®, Jean-Philippe
Roy? 3, Pablo Valdes Donoso® >, Simon Dufour2, Juan Carlos Arango Sabogal':?

"Département de pathologie et microbiologie, Faculté de médecine vétérinaire, Université de Montréal, *Chaire de recherche
de biosécurité en production laitiére, Université de Montréal, *Association des médecins vétérinaires praticiens du Québec
(AMVPQ), “DSAHR Inc., Département de sciences cliniques, Faculté de médecine vétérinaire, Université de Montréal.
faustin.farison@umontreal.ca

Session: Biosecurity & Infection Control 1, 2024-01-21, 9:30 - 9:45

Objective: Our objective was to explore the usefulness of Association Rule Learning (ARL) to 1) describe the information
collected through biosecurity Risk Assessment Questionnaires (RAQ) on dairy farms and 2) predict the biosecurity practices
that will be more likely to be implemented by producers based on their responses to the RAQ.

Methods: The RAQs completed by 3825 Québec dairy producers as part of the Canadian milk quality insurance program
(proAction), between 2018 and 2021, were analysed using ARL algorithms. This non-supervised machine learning technique
has been widely used in marketing for consumer segmentation based on buying patterns and to identify products most
frequently purchased together. All non-redundant questions of the RAQs that evaluated biosecurity practices (n=31) were
included in the analysis. Before applying the algorithm, we assumed that each biosecurity practice represented an item that can
be purchased by the farmer. Likewise, the RAQ represented the supermarket ticket which includes the items purchased by a
given producer.

Initially, the Apriori algorithm was used to generate all possible association rules (i.e., all possible combination of practices
frequently applied together). A rule is composed by a set of practices forming an antecedent (X) that is associated to a
consequent (Y), where X and Y are two independents sets of practices. Then, the best rules were retained based on three metrics:
support (frequency of the rule), lift (strength of association between X and Y) and confidence (conditional probability to
implement Y given that X is already implemented). Graph-based visualizations were used to illustrate the network of
relationships between the practices. For each practice predicted by the algorithm, the composition and metrics of the
corresponding rules were described.

Results: Of the 22 million rules generated by the algorithm, the best 63, based on the metrics, were retained. The best rules
predicted, with a confidence >70%, 13 biosecurity practices that evaluated the risk of introduction of pathogens into the farm
(external biosecurity; n=3) or their transmission within the farm (internal biosecurity; n=10). For instance, we observed that
farmers who have visible biosecurity signage on their farm and disinfect pens that have housed sick cattle had a 91% probability
to require visitors to use clean coveralls and boots. Further, farmers who require visitors to use clean coveralls and boots, have
a designated area to house sick cattle, and prevent contact of calves with lactating cows had a 75% probability of not feeding
non-sealable milk to their calves.

Conclusions: ARL is an interesting methodology to analyse information collected through RAQ and study the relationships
between biosecurity practices on dairy farms. Since ARL identifies the practices more likely to be implemented by a given
producer, it allows veterinarians to provide targeted recommendations. This is a personalized approach that might improve
producers’ uptake of prevention and control programs moving from a descriptive to a predictive use of the RAQ.

Financial Support: Project funded by the Natural Sciences and Engineering Research Council of Canada (NSERC)-Alliance
grant (#ALLRP554326-20), Dairy Farmers of Canada, Novalait and the Agri-Food Innovation Partnership Program under the
Canadian Agricultural Partnership, an agreement between the governments of Canada and Quebec.
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14 - Eliciting behavioral responses to alternate biosecurity risk management strategies in a stochastic game

Asim Zia!, Richmond Baye!, Scott Merrill?>, Eric Clark?, Gemma Del Rossi®, Jackson Dean*, Samuel Rosenblatt*, Nick
Cheney*, Laurent Hebert-Dufresne?, Julia Smith?

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

Session: Biosecurity & Infection Control 1, 2024-01-21, 9:45 - 10:00

Objective: Human decision-making and behavior play significant roles in the introduction, spread, recognition, reporting and
containment of new, emerging or foreign diseases and pests. Detection and mitigation strategies against the introduction of
disease are commonly termed “biosecurity.” While there are generally accepted biosecurity risk management strategies to
support herd health in food animal production systems before, during and after a disease outbreak, an improved understanding
of the producers’ behavioral responses in response to differential media of stochastic information and incentive manipulation
treatments can inform the design of biosecurity risk management strategies.

Methods: In this study, we developed a Partially Observed Stochastic Game (POSG) to test the role of information uncertainty,
risk messaging and economic incentives on producer behaviors pertaining to the adoption of biosecurity risk management
strategies. The POSG is mounted online and more than 1000 Amazon Turks are invited to play the game containing 32
treatments over 5 rounds, leading to 1000x32x5 = 192,000 observed decisions. In addition, about 100 hog producers played
the game in a field setting, generating 19,200 observations. In both online and field environments, subjects received
differentiated payments matched with their performance in the games. The gaming data (N=211,200 observations) are analyzed
with panel data models and machine learning algorithms to learn the strategies that both maximize producer profits and enhance
biosecurity.

Results: We discover that both Amazon Turkers and Hog Producers adopt very similar strategies to maximize producer profits
and enhance biosecurity under stochastic disease transmission and environmental uncertainty conditions. Further, we find that
high profit makers in both populations of players are “risk takers,” who are less likely to adopt biosecurity. Conversely, net
losers in both populations tend to be risk averse, who are more likely to adopt biosecurity. Visual gauges induce risk aversion.
More information about the disease in the network induces risk aversion, while information about biosecurity adoption in the
network induces risk taking behaviors.

Conclusions: A combination of fine-tuned communication strategies (e.g., more visual network wide information) and policy
incentives can induce higher adoption of biosecurity measures, yet this also results in net redistribution of losses and profits
across market players. Additional data from stochastic games under variety of competitive and cooperative rule structures could
provide useful information to design biosecurity investment policies and risk bearing strategies between public and private
sectors.

Financial Support: This work was funded by USDA-NIFA AFRI grant # 2021-67015-35236 as part of the joint USDA-NSF-
NIH-UKRI-BSF-NSFC Ecology and Evolution of Infectious Diseases program.
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15 - Assessment of a subunit vaccine candidate formulated with various adjuvants against Mycoplasma gallisepticum

Jeremy Miller"2, Rosemary Ozyck" 2, Patrick Pagano?, Esmeralda Hernandez?, Megan Davis?, Anton Karam?, Edan Tulman®
2, Steven Szczepanek'-2, Jessica Malek! 3, Lawrence Silbart! %3, Steven Geary"?

!Center of Excellence for Vaccine Research, *University of Connecticut Department of Pathobiology, *University of
Connecticut Department of Allied Health Sciences. jeremy.miller@uconn.edu

Session: Vaccinology 1, 2024-01-21, 8:30 - 8:45

Objective: Mycoplasma gallisepticum is the etiologic agent of Chronic Respiratory Disease (CRD) in chickens, infectious
sinusitis in turkeys, and Conjunctivitis in house finches. Infections of chickens may result in reduced egg laying and
downgrading of carcasses. Those two conditions have been estimated to cause an economic loss of over $700 million annually
in the United States alone. A subunit vaccine could provide advantages over currently utilized vaccines including no risk of
reversion to virulence, improved adaptability to emerging strains, and ability to distinguish between vaccinated and naturally
infected animals. To meet this need, we designed a subunit vaccine containing two primary adhesion proteins (GapA and
CrmA) along with four early-expressed phase variable lipoprotein hemagglutination A proteins (V1hAs 3.03, 3.06, 4.07, 5.05).
Previous work from our lab determined that virulent M. gallisepticum strain Riow undergoes ordered, non-stochastic switching
of VlhAs in-vivo. The function of these VIhAs is not confirmed, but they are believed to play a secondary role in attachment
and switch expression in response to changes in tissue morphology as infection progresses. We hypothesized that if we
vaccinated with primary adhesions and known early-phase VlhAs, we could disrupt bacterial adherence and disease
progression.

Methods: All proteins were produced recombinantly in E. coli. 5-week-old SPF female white leghorn chickens were vaccinated
in a prime-boost schedule with 21 days between doses and 21 days between boost vaccination and challenge. Groups of 15
chickens received either saline, or all six proteins combined with an adjuvant. Vaccine doses included 50ug of each specified
protein. Formulations were mixed with Montanide ISA 78VG (v/v 3:7), Addavax (v/v 1:1), Alhydrogel 2% (v/v 1:1), MPLA
(20ug), CpG ODN 2007 (20ug), Pam2CSK4 (5ng), or Pam3CSK4 (5ng). Chickens were bled prior to vaccination and prior to
challenge to assess seroconversion against vaccine antigens by systemic antibody response. Chickens were challenged
intratracheally with 1¥108 CFU Mycoplasma gallisepticum strain Riow on both DO and D2. Chickens were sacrificed on D14.
Tracheal sections were taken for bacterial recovery and to assess histopathology. Excess trachea was washed with phosphate
buffered saline to analyze mucosal antibody responses.

Results: Multiple adjuvants achieved significant reductions in bacterial recovery from chicken tracheas (Alum, P=.0448;
MPLA, P=.0076; CpG ODNs P=.0021; Pam2CSK4, P=.0134;). Two adjuvants achieved significant reductions in thickest
tracheal section (MPLA, P=.0049; CpG ODNSs, P=.0050). One adjuvant achieved significant reductions in average tracheal
thickness (CpG ODNs, P=.0002).

Conclusions: We have identified a promising vaccine candidate and shown that it has efficacy with numerous adjuvants. One
adjuvant (CpG ODNG) resulted in improvements in all three outcome measures. This is the first report of an efficacious subunit
vaccine candidate against M. gallisepticum.

Financial Support: Funding was received from: USDA NIFA Award # 2022-67016-37222 and Center of Excellence for
Vaccine Research (CEVR).
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16 - A Platform-based approach to development and deployment of an effective vaccine to protect against an emerging
disease outbreak.

Alan Young"2, Amber Schueler?, Ashley Petersen?, Sara Erickson?, Tom Halbur?, Gary Anderson?

!South Dakota State University, 2Medgene. alan.young@sdstate.edu

Session: Vaccinology 1, 2024-01-21, 8:45 - 9:00

Objective: Vaccines are critical to support the Animal Agriculture industry. The current USDA regulatory process ensures a
pure, safe, potent and efficacious product, but does take years and significant expense to develop and license which limits
availability against emerging diseases. The USDA recently created new subcategories for platform and prescription platform
vaccines. These regulatory pathways can be used to rapidly respond with products that address pathogens with high diversity
as well as new and emerging diseases. Vaccines developed under these guidelines must use a well-established, highly uniform
production process, must be non-replicating subunit approaches, and demonstrate safety in the target species of interest.
Multiple prescription vaccine products can be generated based off this backbone to respond to targets of commercial interest,
as well as Foreign Animal Diseases (FADs).

Methods: Using this platform, an effective vaccine was developed to respond to an outbreak of Rabbit Hemorrhagic Disease
virus (RHDV2) in the United States. The target VP60 protein was formulated into vaccine using a proprietary Baculovirus
expression system, and deployed as a 2-dose inactivated vaccine under emergency use authorization. An in-house serological
ELISA was developed in conjunction with a live-animal challenge study to evaluate effectiveness of the vaccine in preventing
disease following live virus challenge.

Results: Initial studies already reported demonstrated that the vaccine was capable of protecting vaccinated rabbits from
clinical disease. As a component of the full licensing pathway, we have recently completed studies that demonstrate strong
antibody titers lasting greater than 6 months following vaccination. Furthermore, vaccinated rabbits were protected from live
virus challenge at this time point, whereas virtually all non-vaccinated rabbits succumbed to disease. The vaccine is currently
proceeding towards licensing, and can form the basis under these regulatory guidelines for more rapid responses using the
platform for future disease targets.

Conclusions: This approach provides a roadmap for generation of new vaccines for animal health that can be implemented
rapidly in response to immediate need. A future goal is to expand the utility of our platforms through development of new
subunit vaccine approaches to address animal health issues of commercial relevance or national security. Most importantly,
once fully licensed, this and other Medgene-licensed platforms can rapidly respond to new disease challenges threatening the
health of US animals.

Financial Support: This study supported by Medgene, 1006 32nd Avenue, Brookings, SD. 57006
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17 - Development of bird flu mucosal-deliverable nanovaccine

Olaitan C. Shekoni!, Jennifer Schrock!, R. Suresh!, D. Bugybayeva, !, S. Dolatyabi!, F. Akter!, M. Singh', Gourapura J.
Renukaradhya!

'Dept. of Animal Sciences, Centre for Food Animal Health, The Ohio State University. shekoni.2@buckeyemail.osu.edu

Session: Vaccinology 1, 2024-01-21, 9:00 - 9:15

Objective: The Avian influenza virus (AIV) is a significant threat to the poultry industry. AIV infection causes massive
influenza outbreaks, high mortality, and devastating economic loss to the poultry industry globally. AIV is categorized into
highly pathogenic (HPAI) and low pathogenic (LPAIV) strains. This study was aimed at developing a mucosal-deliverable
nanovaccine for bird flu, with the goal of decreasing illness, death, and virus transmission in poultry. It also sought to assess
how well the nanovaccine stimulates the cross-reactive mucosal immune response and reduces the viral load in the respiratory
tract and feces of homologous and heterologous AIV-challenged poultry.

Methods: In this vaccine trial, HSN3 strain of LPAI was selected to prepare mannose-conjugated chitosan encapsulated
inactivated AIV nanovaccine, which is also surface coated with Salmonella flagella protein (mCS-AIV-NP/F). In addition, a
potent mucosal adjuvant c-di-GMP was entrapped in mCS separately (mCS-GMP-NP/F). The vaccine formulation was
analyzed for physiochemical properties such as particle size, shape, and charge using Malvern zetasizer and scanning electron
microscopy. For the in vivo study, one-week-old 78-layer chicks (13 groups, n=6/group) were administered with mCS-AIV-
NP/F along with or without mCS-GMP-NP/F, twice at 2- and 3-week intervals via the mucosal route (oral/conjunctival/nasal),
and birds were challenged with HSN3 or HSN2 strain of AIV 3-weeks later. The samples collected for analysis includes cloacal
swabs, oropharyngeal swabs, bile, and serum samples at day post-vaccination (DPV) 0 and 21 and day post-challenge (DPC)
0, 3, and 5. AIV-specific homologous, heterologous, and heterosubtypic mucosal IgA and systemic IgG antibodies were
analyzed by Enzyme-Linked Immunosorbent Assay (ELISA). Challenge virus load in the airways was measured by quantitative
Polymerase Chain Reaction (QPCR). The IgA and IgG antibody data were presented as mean values from 2-6 chickens with
standard error of the mean (+ SEM). Statistical analysis included two-way ANOVA followed by Bonferroni Post-test.

Results: Our data indicated that the vaccine candidate had ideal physiochemical properties for mucosal delivery. The particles
were spherical in shape, 100-400nm in size, with a Polydispersity Index value (PDI) of <0.4 and zeta potential > +30mV,
suggesting the formulated vaccine was monodisperse with a high positive surface charge. Immunologically, the candidate
vaccine-induced IgG and mucosal IgA antibody secretion. Also, co-administration of mCS-AIV-NP/F with mCS-GMP-NP/F
induced higher levels of homologous and cross-reactive AIV-specific IgG and IgA antibody response. Furthermore, the 150
and 300 hemagglutination units (HAU) doses of the mCS-AIV-NP/F vaccine were administered both with and without c-di-
GMP adjuvant-induced higher mucosal IgA antibody responses.

Conclusions: This study demonstrates the efficiency of mucosal delivery of whole inactivated AIV vaccine using mCS-NP as
a delivery vehicle in poultry. In addition, coadministration of mCS-AIV-NP/F with a STING adjuvant-induced both cell-
mediated and humoral immune responses in birds. Although, the formulated AIV nanovaccine failed to substantially reduce
the viral load in the respiratory tract of birds. However, lowering the doses of HAU in the mCS-AIV-NP/F vaccine will address
potential immune tolerance at mucosal sites due to excessive antigen mass. Furthermore, spacing out the vaccination timepoints
to 3-4 boosters could enhance immune responses in birds.

Financial Support: This research was fully supported by CFAES, The Ohio State University.
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18 - Development a viral vectored vaccine against equine rotavirus A
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"Department of Pathobiological Sciences, School of Veterinary Medicine, Louisiana State University, *Louisiana Animal
Disease Diagnostic Laboratory, School of Veterinary Medicine, Louisiana State University, *Viral Vector Core Facility, Carver
College of Medicine, University of lowa, “Escuela de Veterinaria, Universidad del Salvador, Instituto de Virologia, CICVyA,
Instituto Nacional de Tecnologia Agropecuaria (INTA), ®Consejo Nacional de Investigaciones Cientificas y Técnicas
(CONICET). cgamage@lsu.edu

Session: Vaccinology 1, 2024-01-21, 9:15 - 9:30

Objective: Equine rotavirus A (ERVA) is a non-enveloped virus with eleven double-stranded RNA genome segments. ERVA
is a major cause of diarrhea in foals worldwide, generating significant economic losses to the equine breeding industry. ERVA
strains are classified into G-types based on their outer capsid glycoprotein VP7, encoded by segment 9. ERVA genotypes G3
and G14 are the predominant causes of outbreaks in foals around the globe. The currently available ERVA vaccines only
include a G3 genotype strain and do not elicit complete protection, particularly against heterologous strains. Hence, the
objective of the study is to develop a vector-based vaccine for the prevention of ERVA.

Methods: The modified vaccinia virus Ankara (MVA) was used as a vector platform to express the VP7 glycoprotein of ERVA
genotypes G3 and G14, which contains the major neutralizing epitopes. Two shuttle plasmids were designed for MVA
recombination containing the following elements: (1) green fluorescent protein coding sequence (GFP) flanked by LoxP sites,
and (2) nucleotide sequences corresponding to ERVA VP7 of either G3 or G14 with a downstream His-tag and under a vaccinia-
specific promoter (namely MVA-G3 and MVA-G14). Following transfection of MVA-infected immortalized chicken
fibroblast (UMNSAH/DF-1) cells, GFP+ cells were sorted and re-plated. GFP from recombinant viruses recovered from GFP+
cultures were excised using a Cre recombinase-expressing plasmid and plaque purified to isolate GFP negative recombinant
viruses. Recombinant viruses were plaque-purified and confirmed by PCR and sequencing. The generated recombinant MV A-
G3 and MV A-G14 virus stocks were finally propagated in DF-1 cells, sucrose cushion-purified and titrated by plaque assay.
One-step growth curve analysis of the wild-type MVA, and the recombinant viruses was performed on DF-1 cells at a
multiplicity of infection of 5. The expression of G3 and G14 VP7 glycoproteins was confirmed by Western blotting and
immunofluorescence staining. To assess immunogenicity, eight-week-old male and female BALB/c mice were immunized
intraperitoneally with a 2-dose regime containing 107 PFU of MVA-G3, MVA-G14 or MVA-G3+MVA-G14 at a 14-day
interval. Recombinant virus shedding was monitored in bedding and feces via qPCR spanning 21 days following initial
vaccination.

Results: Two recombinant MVA viruses expressing VP7 of ERVA G3 and G14 genotypes were developed. Comparative one-
step growth curve analysis on DF-1 cells demonstrated that the MVA-G3 and MV A-G14 replicate in vitro similarly to the wild-
type MVA up to 48 hours post-infection (hpi). However, a significant reduction in the titer of the MVA-G14 was observed at
72 hpi, when compared to wild-type MVA (p <0.05). Expression of VP7 was confirmed via immunofluorescence staining and
Western blotting (~37 kDa) using an anti-His-tag antibody. No clinical signs were observed in immunized mice and no shedding
of MVA-G3 or MVA-G14 was detected following vaccination and up to 21 dpv.

Conclusions: The MV A-vectored vaccine constructs expressing the VP7 glycoprotein of ERVA G3 and G14 are promising
vaccine candidates against ERVA. Immunogenicity and efficacy evaluation of these recombinant vector-based vaccine
candidates are in progress.

Financial Support: This study is funded by the Grayson Jockey Club Research Foundation, Lexington, KY, US and the US
Department of Agriculture 1466 Formula Funds at the School of Veterinary Medicine, Louisiana State University.
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19 - Mt-10 vaccine protects Diversity Outbred mice from CVB3 infection

Mahima T Rasquinha!, Meghna Sur!, Kiruthiga Mone!, Ninaad Lasrado'-2, David Steffen!, Jay Reddy'

ISchool of Veterinary Medicine and Biomedical Sciences, University of Nebraska-Lincoln, *Center for Virology and Vaccine
Research, Beth Israel Deaconess Medical Center, Harvard Medical School. mrasquinha2@huskers.unl.edu

Session: Vaccinology 1, 2024-01-21, 9:30 - 9:45

Objective: Enteroviruses such as group B coxsackieviruses cause a wide range of diseases in humans. Among these viruses,
Coxsackievirus B3 (CVB3) is known to cause myocarditis and pancreatitis. Previously we have demonstrated that a live
attenuated vaccine virus Mutant 10 (Mt-10), offers protection from multiple CVB infections as evaluated in various inbred
mouse strains, but these studies may not necessarily translate in human settings due to the outbred nature of the human
population. To address this issue, we sought to use Diversity Outbred (DO) mice bearing the genetic background representing
8 different inbred mouse strains, to determine the efficacy of Mt-10.

Methods: Groups of male and female DO mice received two doses of 1x10° TCIDso Mt-10, 21 days apart and were challenged
with 1x107 TCIDso CVB3, seven days post-vaccination. Blood was collected for serum at 0-, 21-, 28- and 48-days post
vaccination, and hearts and pancreata were collected for histological evaluation at termination.

Results: Data revealed that the sera from vaccinated and CVB3 infected animals had CVB3 specific-VP1 antibodies
predominantly of the IgG2a and IgG2C isotype. Although hearts from infected and vaccinated/challenged animals did not
reveal lesions, the pancreata had varying levels of atrophy and infiltration in infected, but not in vaccinated/challenged animals.

Conclusions: Together, the data suggests that Mt-10 vaccine virus can offer protection against CVB3 infections in DO mice,
taking one step closer to evaluate responses in other preclinical models that includes using non-human primates.

Financial Support: Transformational Project Award by the American Heart Association [I18TPA34170206]; Jackson
Laboratory’s Diversity Outbred Pilot Grant Program; ARD funds from the University of Nebraska-Lincoln.
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20 - A BoHV-vectored vaccine is protective against RVFV in calves and lacks nasal virus-shedding upon reactivation

Selvaraj Pavulraj!, Rhett W Stout!, Elise D Barras!, Daniel B Paulsen!, Shafiqul I Chowdhury!

"Department of Pathobiological Sciences and Louisiana Animal Disease Diagnostic Laboratory, School of Veterinary
Medicine, Louisiana State University. pselvarajl@lsu.edu

Session: Vaccinology 1, 2024-01-21, 9:45 - 10:00

Objective: Rift Valley fever virus (RVFV) is an emerging pathogen that maintains high biodefense priority based on its threat
to cattle and sheep and its ability to cause human hemorrhagic fever. RVFV-infected livestock are a significant risk factor for
human infection by direct contact with contaminated blood, tissues, and aborted fetal materials. Therefore, livestock
vaccination in the affected regions has the direct dual benefit and one-health application of the vaccine; protection of livestock
against RVFV and thereby eliminating the risk of severe and sometimes lethal human RVFV disease. In this study, we have
two objectives. i) Construct a bovine herpesvirus type 1 (BoHV-1) vectored subunit RVFV vaccine and test the protective
efficacy by assessing humoral and cell-mediated immune response against RVFV in the vaccinated calves. ii) Determine the
latency-reactivation and nasal virus shedding property of the vaccine virus in calves.

Methods: Previously, our lab has developed a BoHV-1 quadruple gene-deleted vector that lacks virulence and
immunosuppressive properties (UL49.5, glycoprotein G, gE cytoplasmic tail [gE-CT] and US9; BoHV-1qmv). In the BoHV-
Igmv vector, we have incorporated RVFV envelope proteins Gn ectodomain sequence fused with bovine granulocyte-
macrophage colony-stimulating factor [GMCSF] and Gc and expressed it as a proteolytically cleavable polyprotein (designated
as BoHV-1qmv Sub-RVFV). We have characterized the vaccine virus in vitro and confirmed the chimeric Gn-GMCSF and Gc
proteins expression by immunoprecipitation/immunoblotting. To determine the vaccine’s protective immunogenicity against
RVFV, calves (n=8) were immunized with our vaccine, both intranasally and subcutaneously. In addition, we determined the
latency-reactivation and nasal virus shedding property of the BoHV-1qmv Sub-RVFV in the immunized calves.

Results: The BoHV-1gmv Sub-RVFV vaccine virus replicated as like BoHV-1 wild-type (wt) but has a smaller plaque
phenotype. Both the Gn-GMCSF and Gc chimeric proteins were expressed with their expected molecular mass of 72 kD and
62 kD, respectively. The vaccine induced moderate RVFV-specific neutralizing antibody titers in the vaccinated calves.
Additionally, the peripheral blood mononuclear cells (PBMCs) isolated from the vaccinated calves, when stimulated with heat-
inactivated RVFV MP12 antigen in vitro, produced six-fold increased levels of interferon-gamma transcripts compared with
that of the unvaccinated control calves. In the latency reactivation study, both BoHV-1 wt and BoHV-1qmv Sub-RVFV
established latency in the trigeminal ganglion (TG) following intranasal inoculation. Upon dexamethasone-induced latency-
reactivation, BoHV-1 wt-infected calves shed the virus in nasal secretions and there was a memory B-cell response following
the reactivation. However, in the case of vaccinated calves, the vaccine virus reactivated in the TG neurons and replicated but
as expected, due to the defective anterograde neuronal transport (gE-CT and US9 deletion), there was no nasal virus shedding
and no memory B-cell response.

Conclusions: A single dose of BoHV-1gmv Sub-RVFV vaccine is highly immunogenic and efficacious against RVFV in
calves. The BoHV-1gqmv vector is safe and does not shed nasal secretions upon latency reactivation. This property of the
BoHV-1gmv Sub-RVFV prevents the likelihood of vaccine virus circulation in cattle and the risk of reversion to virulence.
The efficacy and immunogenicity of BoHV-1gmv Sub-RVFYV vaccine against RVFV in sheep is currently in progress.

Notes:
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21 - Analyzing key factors and dynamics of African Swine Fever spread: Philippine insights

Jesper Chia-Hui Hsu'!, Rachel Schambow!, Maximino Montenegro 2, Ruth Miclat-Sonaco 3, Andres Perez !

!Center for Animal Health and Food Safety, College of Veterinary Medicine, University of Minnesota, Pig Improvement
Company (PIC) Philippines, *National Livestock Program, Office of the Undersecretary for Livestock, Department of
Agriculture. hsu00124(@umn.edu

Session: Epidemiology 1, 2024-01-21, 8:30 - 8:45

Objective: This research addresses the urgent concern of African swine fever (ASF), a highly fatal disease affecting domestic
pigs and wild boar. Since its introduction to the Philippines in July 2019, the rapid spread of genotype II ASF virus has posed
a significant threat to the swine industry. Through spatial-temporal analysis and quantitative risk factor prioritization, this
research aims to identify spatial and temporal patterns and key factors influencing ASF spread in commercial and backyard
farms in the Philippines.

Methods: Data on reported ASF outbreaks from August 2019 to July 2022 were obtained from the International Training
Center on Pig Husbandry, Department of Agriculture of the Philippines. The data included event ID, administrative levels, and
dates of reporting. Outbreak locations were approximated using the centroid (latitude and longitude) of the smallest
administrative level. Descriptive statistics were computed using R software, and spatial clustering was assessed using the global
Moran's [ test in ArcGIS Pro (ESRI Inc., Redlands, CA, USA). Local space-time clusters were identified using the SaTScan
software v10.0.2 (Kulldorff, Cambridge, MA, USA) [1] with Monte Carlo simulation.

A committee evaluation process selected 25 participants with expertise in the Philippine swine industry who attended a May
2023 educational workshop in Batangas. The participants included 10 members from the Philippine veterinary services and 15
from the swine industry. During the workshop, the spatial-temporal results were presented and interpreted locally. Additionally,
a conjoint analysis was conducted within the group to identify and prioritize risk factors associated with ASF introduction and
transmission in the Philippines. To estimate the relative weighted value for each risk factor, logistic regression and ordinal
logistic regression models were performed in RStudio version 4.2.2 using the MASS package [2].

Results: This study analyzed 19,697 ASF farm outbreaks in the Philippines from August 2019 to July 2022. Spatial and
temporal clustering was observed, with Central Luzon being the most affected region. Outbreaks were highest from August to
October and lowest in April and May, potentially influenced by environmental factors and cultural practices. In addition, the
conjoint analysis identified swill or contaminated feed, inadequate biosecurity protocol, and personnel movement as significant
risk factors for ASF spread among farms in general. Swill-fed or contaminated feed had the highest odds ratio of 19.84 (95%
CI 12.09-33.22), followed by personnel movement (11.11, 95% CI 6.88-18.26), and absence of a disinfection protocol (7.54,
95% CI14.73-12.21). Commercial farms faced additional risks from contaminated vehicles and personnel, while backyard farms
were vulnerable to introduction of new pigs, environmental contamination, and poor feeding quality.

Conclusions: Space-time analyses revealed annual clusters of ASF outbreaks occurring over three-month periods in the second
half of the year, enhancing our understanding of temporal patterns. Human behavior, including swill feeding, inadequate
biosecurity, and lack of disinfection protocols, significantly influenced ASF spread. Preventing vehicle and individual access
to susceptible farms was crucial, outweighing the impact of wild boar populations. Strict biosecurity measures and targeted
interventions are vital for controlling and preventing ASF, safeguarding the swine industry and public health in the Philippines.

Financial Support: 2023-2024 MnDRIVE Global Food Ventures (GFV).

Notes:
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22 - Using MALDI-TOF mass spectrometry to determine Staphylococcus chromogenes strain types
Pamela R. F. Adkins', Ridwan Adesola', John W. Barlow?

"University of Missouri, 2University of Vermont. adkinsp@missouri.edu

Session: Epidemiology 1, 2024-01-21, 8:45 - 9:00

Objective: The objective of this study was to determine if MALDI-TOF mass spectrometry can be used to identify the
multilocus sequence typing (MLST) clonal complex (CC) of Staphylococcus chromogenes isolates collected from dairy farms
in the United States.

Methods: A collection of S. chromogenes isolates (n = 46) with known MLST CC types were used in this study. A total of 15
S. chromogenes isolates were selected as representatives of each CC type included within the collection, including at least 2
isolates of each CC type. The selected isolates were prepared using tube extraction methods and then added to the MALDI-
TOF database, following the manufacturer's guidelines (Bruker Daltonics, Billerica, Massachusetts) to create the S.
chromogenes study MALDI library. Next, all study isolates were tested using the newly created library. First, four MALDI-
TOF spots were plated for each isolate, including two tube extraction spots and two plate extraction spots. Collected data was
evaluated in 4 ways and in all evaluation methods, 2 MALDI-TOF data points were used. The MALDI-TOF data collection
methods included collecting 1) the top 2 matches within 1 spot run for the tube extraction method, 2) the top 2 matches within
1 spot run for the plate extraction method, 3) the top match for each of the 2 spots run for the tube extraction method, and 4)
the top match for each of the 2 spots run for the plate extraction method. Results were defined as known if both CC types
identified using the two MALDI evaluation points matched and then defined as correct if both CC types within the MALDI
evaluation method matched the known test isolate CC type. Known results were defined as incorrect if the CC types within
the MALDI evaluation method were the same but did not match the test isolate CC type. Results were defined as unknown if
2 different CC types were identified within the MALDI evaluation method.

Results: Data was successfully collected for all methods and all isolates except for two isolates using the 1 spot plate extraction
technique. Overall, most samples were classified as unknown when using the 1 spot methods, including 76% (70/92) with the
tube extraction method and 96% (86/90) with the plate extraction method. Most samples were classified as known using the 2
spot methods, including 61% (28/46) using the tube extraction method and 52% (24/46) using the plate extraction method.
Overall, using 2 spots and the plate extraction method resulted in the most correctly identified isolates, with 87.5% (21/24) of
the classified isolates being identified as the correct CC type.

Conclusions: MALDI-TOF is capable of determining the MLST CC types of S. chromogenes isolates. Among evaluation
methods used to date, using the top match for each of 2 spots run and the direct plate method of MALDI-TOF mass spectrometry
provided the most correct matches with MLST CC types. Using MALDI-TOF data to strain type isolates is fast, simple, and
inexpensive. This technique may help provide data necessary to understand strain differences among S. chromogenes isolates.

Financial Support: This research was funded by the USDA-NIFA award #2022-67015-37123.
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23 - The impact of ecogeographical variables on the potential distribution of Ornithodoros spp. in Texas

Alexa K. Mendoza!, Cora Garcia!, Leila Akhand!, Dee Ellis?, Christopher Butler®, Meriam Saleh!

!School of Veterinary Medicine and Biomedical Sciences, Texas A&M University, 2Texas A&M AgriLife Extension Service,
3College of Arts & Sciences, Texas A&M University. akmendoza@cvm.tamu.edu

Session: Epidemiology 1, 2024-01-21, 9:00 - 9:15

Objective: Ornithodoros turicata is an argasid tick and competent vector for African swine fever virus (ASFv) in laboratory
settings. If ASFv was introduced to the United States, this re-emerging global swine disease would cause severe economic
consequences. The widespread presence of feral hogs and warthogs coupled with O. turicata in Texas, cultivates a greater risk
of ASFv becoming established within the state. Establishment of ASFv within Ornithodoros spp. would complicate eradication
efforts because of the ticks’ nidicolous ecology, longevity, and indiscriminate feeding behaviors. The specific aims of this study
were to determine the ecogeographical variables that most influence the potential distribution of Ornithodoros spp. and to
conduct field surveillance for these ticks in Texas.

Methods: A literature review was conducted to identify suitable tick habitats and survey locations. Surveillance sites were
focused along the US-Mexico border and near swine operations, with 16 counties selected. Ticks were captured using dry ice-
baited traps near animal habitats. Ticks were identified using standard morphologic keys and a subset were confirmed
molecularly via PCR and sequencing of the 16S rRNA gene fragment. Ecological niche modeling was used to determine the
bioclimatic variables associated with O. turicata presence. Nineteen bioclimatic variables in addition to elevation were used to
determine which bioclimatic factors most influence the distribution of O. turicata, which were used to create maps of predicted
suitability based on where in the United States these variables occur.

Results: Collections have been completed in 13/16 counties, with Ornithodoros spp. ticks identified in 11/13 counties. All
ticks (n=1552) were identified as O. turicata. Six bioclimatic variables of importance were identified: precipitation seasonality,
maximum temperature of warmest month, minimum temperature of coldest month, mean temperature of wettest quarter, mean
temperature of warmest quarter, and mean temperature of coldest quarter. A map of potential O. turicata distribution was
constructed using these six variables and depicted a distribution of O. turicata that stretched from southern California to Texas,
with an allopatric population in Florida. The suitability map of Texas depicted the vast majority of Texas as being a potential
suitable habitat for O. turicata except for the easternmost quarter.

Conclusions: Establishing the current and projected distribution of O. furicata is essential to understanding the potential
sylvatic cycle of ASFv. Our model shows an expanded distribution than previously known in the Northeast. As ASFv is in
North America and as the feral hog population continues to grow, the variables needed to establish ASFv in the United States
are present. Should ASFv become established in the United States and enter our pork industry, the industry would suffer
massive economic devastation with rippling effects to other industries in the agricultural system and our ability to export pork
products to our trading partners. Continued surveillance in these geographical ranges is a crucial proactive measure needed to
address the threat this re-emerging transboundary animal disease poses to the United States.

Financial Support: This material is based upon work supported by the U.S. Department of Homeland Security under Grant
Award Number, Award No 18STCBT00001 through the Cross-Border Threat Screening and Supply Chain Defense Center of
Excellence.
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24 - Quantifying equine influenza transmission in Mongolia

Andrew W. Park!, Ayanna Johnson?, Carlos Molinero!, Annakate M. Schatz!, Mafalda Viana®, Daniel R. Perez!, Daniela S.
Rajao!, Batchuluun Damdinjav*, Pablo R. Murcia®

"University of Georgia, 2Norfolk State University, *University of Glasgow, *“Mongolian State Central Veterinary Laboratory.
awpark@uga.edu

Session: Epidemiology 1, 2024-01-21, 9:15 - 9:30

Objective: To quantify exposure risk of horses to influenza from wild bird populations and estimate rate of transmission
between horses following exposure.

Methods: Equine influenza positivity rates were calculated from field data collected at three separate time points between
2021-2022 and collated along with each population's herd size and risk group status (high or low based on proximity to water
sources used as stopover sites by wild birds). A stochastic SIR model of pathogen transmission was constructed and partly
parameterized from existing literature. Less well identified parameters were varied between plausible ranges and model output
was compared to field data to estimate scenarios most consistent with observed data.

Results: Parameters reflecting equine-adapted strains best captured the range of positivity rates (0-70%). High risk groups
representing a four-fold risk of exposure to influenza captured observed differences between low and high-risk groups in field
data. Inclusion of seasonal exposure risk was required in models to generate observed patterns in data. Interactions between
waning immunity and seasonal exposure risk mean that low and high-risk groups are reliably discernable from positivity rate
data at certain times of year but not others.

Conclusions: Simulation of equine influenza transmission with stochastic SIR models generates dynamics consistent with data
and implies that circulating strains are well-adapted to horses, exhibit seasonal risk of exposure and that populations proximate
to wild bird stopover sites may experience up to a four-fold increase in exposure risk. Additionally, the research reveals that
sampling throughout a year (versus at the same time each year) can be vital in animal disease research to detect underlying
differences in risk of exposure between populations that might otherwise be masked by interactions between waning immunity
and seasonal transmission.

Financial Support: Support for this research was provided by the National Science Foundation (grant #1659683) through the
Population Biology of Infectious Diseases Undergraduate Research program at UGA
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25 - Non-invasive sampling strategies for the molecular surveillance of EHV-2 in naturally shedding yearling horses
Amjad Khan!, Edward Olajide!, Madeline Friedrich?, Anna Holt?, Lutz S. Goehring!

"Department of Veterinary Science, University of Kentucky, 2Richard A. Gillespie College of Veterinary Medicine, Lincoln
Memorial University. akh242@uky.edu

Session: Epidemiology 1, 2024-01-21, 9:30 - 9:45

ObjectiveS: Equid alphaherpesvirus 1 (EHV-1) is a highly contagious respiratory tract pathogen of horses, and initial infection
may be followed by myeloencephalopathy or (last trimester) abortion. Surveillance and early detection have focused on PCR
assays using nasal swabs collected from nasal passages, which is cumbersome and not well tolerated by the horse. This study
aimed to assess non-invasive sampling techniques as surveillance tools using a cohort of 11 horses naturally infected with
Equid gammaherpesvirus 2 (EHV-2). EHV-2 served as a low pathogenicity surrogate for EHV-1 with presumably a similar
shedding behavior.

Methods: Horses were individually housed indoors for 10 hours periods on 2 consecutive days. Daily sampling involved rayon
swabs, with nasal swabs as the gold standard diagnostic sample. Alternative samples included nostril wipes (NW),
environmental surface samples (smear option); droplet catching devices which stayed outside the stall bars (indirect
transmission), and air sampling (AS), with the latter done via 2 strategies: individual air samples collected going from stall to
stall (200L/horse), and collective air sample collected at a stationary central (aisle) point for 6 hours (total volume: 18m? air)
using an air sampler (Bertin™ Coriolis Micro Air Sampler). Initial screening of the samples was done through quantitative
PCR (gPCR; QuantStudio7 Life Technologies) using specific primers and probes. Absolute quantitation of the samples was
performed through digital PCR (dPCR; Absolute QTM, Life Technologies) quantify the number of glycoprotein B (gB) genome
copies per microliter of extracted DNA template.

Results: On day 1, nine horses, followed by eleven on day 2, showed detectable EHV-2 genome copies through gPCR in nasal
swabs. dPCR analysis revealed 95.5% positivity for nasal swabs, 81.8% for environmental surfaces, and 90.1% for droplet-
catching devices. Nasal swabs showed significant concordance with nostril wipes (100%, P = 0.90), with catching devices at
94.7% and environmental surfaces at 78.9%, displaying insignificant variation (P > 0.05). In total, all air samples tested positive
via PCR, with an average genomic DNA concentration of 5.91 DNA copies L! of air (5.9 x 10° / m® of air) for individual
samples. For combined air samples, the mean genomic DNA concentration was 0.67 copies L' of air (6.67 x 10? copies / m?
meter of air). An agreement of 100% was observed between air samples and nasal swabs in terms of detection

Conclusions: While air sampling has reliably detected EHV-2 genome copies using 2 different sampling techniques, its use as
a successful surveillance tool will require threshold determinations and most likely protocol adjustments to detect single
shedding animals in a closed barn situation. Individual nostril wipes are considered less invasive for the horse, and provide a
good alternative to nasal swabs, However, collection is still labor-intensive and requires strict barrier precautions to avoid
indirect (fomite) transmission between horses.

Financial Support: This study was funded by International Equestrian Federation (FEI), Lausanne Switzerland.
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26 - Investigating the role of nilgai antelope in the transmission cycle of bovine babesiosis in Texas, USA

Tammi L. Johnson!, Kelly A. Persinger!, Naomi S. Taus?, Sara K. Davis?, Lowell S. Kappmeyer?, Jacob M. Laughery?, Karen
C. Poh?, Massaro W. Ueti2, Pia U. Olafson’

Texas A&M AgriLife Research, 2USDA, ARS, Animal Disease Research Unit, Washington State University, S'USDA, ARS,
Knipling-Bushland United States Livestock Insects Research Laboratory. tammi.johnson@ag.tamu.edu

Session: Epidemiology 1, 2024-01-21, 9:45 - 10:00

Objective: In the mid-1950s cattle fever ticks, Rhipicephalus (Boophilus) microplus and R. (B.) annulatus, were considered
eradicated from the US except for an area along the Texas-Mexico border, known as the Tick Eradication Quarantine Area
(TEQA). In this region, nilgai antelope (Boselaphus tragocamelus) and white-tailed deer (Odocoileus virginianus) are two
common alternative hosts for cattle fever ticks, having been found infested in Texas and Mexico. To date, there have been no
studies evaluating the role that nilgai antelope may play in the bovine babesiosis disease transmission cycle. The objective of
this research was to evaluate susceptibility of nilgai antelope to infection by one of the causative agents, Babesia bovis, as a
means of assessing their propensity to serve as sources of infections to tick vectors.

Methods: Wild-captured nilgai calves were hand-reared and acclimated to human interaction until 4-5 months of age. In each
study, nilgai calves and a Bos taurus calf (positive control) were challenged with either B. bovis blood-stabilate (merozoite
stage, n =4 nilgai) or B. bovis-infected R. (B.) microplus larval tick homogenate (sporozoite stage; n =4 nilgai) via intravenous
inoculation. Animals were monitored for clinical and molecular signs of infection, including elevated body temperature and
anemia, as indicated by decreased packed cell volume, and via PCR, serology (ELISA), histopathology, i vito culturing, and
sub-inoculation of exposed nilgai blood into naive B. taurus calves.

Results: None of the nilgai calves showed any evidence of clinical infection over the course of the study when inoculated with
either life-stage of Babesia parasites; body temperature and PCV remained normal and stable. Further, there was no signs of
infection being established in any of the diagnostic assays performed. In contrast, both B. faurus positive control animals
exhibited clinical signs of infection (increased temperature, anemia) and were PCR-positive using a diagnostic assay.

Conclusions: Given the overlapping habitat of these alternative hosts with primary cattle hosts, it is imperative to understand
the impacts of these exotic species, as they are a new addition to the ecology and epidemiology of this disease system. If nilgai
antelope are not susceptible to infection with B. bovis, as has been shown for white-tailed deer, they may act as dilution hosts
by eliminating Babesia from the ticks and breaking the parasite transmission cycle, thus decreasing the likelihood of disease
re-emergence and establishment in the United States.

Financial Support: This research was funded by USDA-ARS Non-Assistance Cooperative Agreements 58-3091-9-014 and
58-2090-017 and USDA National Institute for Food and Agriculture Hatch Project #1019784.
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27 - The respiratory pathogen Mycoplasma ovipneumoniae forms biofilms that increase resistance to antibiotic
treatment

B. Tegner Jacobson!, Jessica DeWit!, Eli Selong!, Noah Adams!, LaShae Zanca'!, McKenna Quirk', Katrina Lyon!, Chris
Corona', Michael Throolin', Erika Schwarz-Collins?, Mark Jutila', Diane Bimczok!

"Montana State University, 2Montana Veterinary Diagnostic Laboratory. bry.tegner@gmail.com.

Session: Bacteriology, 2024-01-21, 8:30 - 8:45

Objective: Mycoplasma ovipneumoniae (M. ovi) is a respiratory pathogen associated with mild atypical pneumonia in domestic
sheep, or severe pneumonia in bighorn sheep. M. ovi can be transmitted by asymptomatic carriers with M. ovi colonization of
the upper airways. In our recent challenge experiment in specific pathogen free (SPF) domestic lambs, M. ovi established
persistent colonization of the nasal passages that was resistant to antibiotic treatment. Other Mycoplasma spp. have been found
to form biofilms, and biofilm formation increases antibiotic resistance in many organisms. The objective of this study was to
determine whether M. ovi can form biofilms and whether such biofilms would have an increased resistance to antibiotic
treatment.

Methods: Biofilm formation by M. ovi was tested using the M. ovi reference strain (Y98, ATCC 29419) and a M. ovi clinical
isolate (MSU-NW4) on multiple growth surfaces such as glass, glass-like polymer, and plastic and with different atmospheric
conditions such as 5% COz, aerobic and microaerobic treatments. Biofilms were stained with either crystal violet or a
SYTOY/PI live-dead stain for confocal imaging to observe the thickness and the structure of the biofilms. 96-well glass bottom
plates were used to perform an antibiotic susceptibility test for the biofilms and were compared to the planktonic M. ovi grown
in plastic 96-well plates.

Results: Both the reference Y98 strain and the MSU-NW4 clinical isolate showed robust biofilm formation in vitro with high
levels of confluence observed by Y98 that were comparable to M. bovis, which is a known biofilm-forming Mycoplasma
species. The optimal growth for the biofilms was on glass coverslips in liquid broth media or on glass bottom 96-well plates
incubated at aerobic conditions. The Y98 reference strain showed an increase in resistance to gentamicin treatment from 4
pg/mL in the planktonic phase to 64 png/mL as a biofilm.

Conclusions: Our data show strong support for in vitro M. ovi biofilm formation and provide evidence that these biofilms can
result in increased antibiotic resistance. Biofilm formation by M. ovi could contribute to bacterial persistence in the ovine upper
respiratory tract of asymptomatically infected carriers, contributing to spread of the organism. Moreover, biofilm formation
could also contribute to the failure of antibiotic treatment regimens that target M. ovi. The optimization of growth conditions
that allow us to form in vitro biofilms will provide a foundation for further studies and understanding of the biofilm-associated
effects on infection.

Financial Support: This work is supported by the following: USDA-NIFA award 2023-67011-40356, USDA award 2022-
67016-36503, and Montana Agricultural Experiment Station.
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28 - Characterization and resolution of bacterial polymicrobial biofilms by bovine respiratory disease pathogens
Thomas J. Inzana!, Padma Rajagopalan?, Bindu Subhadra!, Weiman Weng!, Pablo Sobrado?

"Long Island University, ?Virginia Tech. thomas.inzana@liu.edu

Session: Bacteriology, 2024-01-21, 8:45 - 9:00

Objective: Chronic bovine respiratory disease (BRD) is a biofilm disease, which makes the bacterial pathogens associated
with BRD more resistant to antibiotics and host immune defenses. We have previously characterized biofilm formation by
Histophilus somni and Pasteurella multocida, and are now characterizing the biofilm of Mannheimia haemolytica, and
polymicrobial biofilm formation. To further study and characterize biofilm formation by these pathogens, 3D bovine tissue
culture (organoids) will be used. Due to the enhanced resistance of bacterial biofilms to antibiotics and host immune responses,
compounds will be identified that remove most of the biofilm matrix.

Methods: Detailed analysis of the M. haemolytica biofilm and of polymicrobial biofilms will be studied by confocal laser
scanning microscopy (CLSM). Biofilm quantification is measured by crystal violet staining. Biofilm formation will be studied
from attachment through maturation on bovine 3D tissue culture organoids by CLSM. Compounds identified that remove most
of the H. somni biofilm are being further examined for their effect on biofilms of other bacterial species and enhancing bacterial
susceptibility to antibiotics.

Results: M. haemolytica forms a poor biofilm individually, but biofilm formation by a capsule-deficient mutant is improved.
Nonetheless, M. haemolytica does form a polymicrobial biofilm with H. somni and P. multocida. The physical properties of
the polymicrobial biofilm was more dense and rougher than the single species biofilm. Bovine epithelial cells (BT cells) and
endothelial cells (CPA cells) were efficiently grown in a 3:1 ratio in a 3D collagen matrix. H. somni strain 2336 added to the
3D cell cultures at various concentrations (107, 10%, or 10° colony forming units/ml) grew on and formed a biofilm in these
organoid cell cultures. Three compounds from a library of over 5000 effectively removed >80% of an established H. somni
biofilm matrix. At least one compound was also highly effective at removing the biofilm matrix of P. multocida and M.
haemolytica. There was negligible toxicity of these compounds for bovine tissue culture cells, although such toxicity varied
depending on the concentration of the compound and cell type.

Conclusions: Bacterial biofilms become established in chronic infections, and are often polymicrobial. We have confirmed
that BRD pathogens effectively form a polymicrobial biofilm, which may confer advantages to each individual species. Bovine
3D tissue cultures can be established and used to more effectively study bacterial biofilms in vitro than in tubes or flow cells.
Compounds with little toxicity have been identified that can remove bacterial biofilms, and may be able to be used in
conjunction with antibiotics to enhance treatment of BRD and other diseases.

Financial Support: This work was supported by USDA-NIFA grant 2019-67015-29916 to TJI and from funds from Long
Island University.
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29 - Alternative approach for antibiotic susceptibility determination in Mycoplasma biofilms

Eli Selong!, Jessica DeWit!, McKenna Quirk!, Chris Corona!, Michael Throolin!, LaShae Zanca', Diane Bimczok!, B. Tegner
Jacobson!

"Montana State University. elilselong@gmail.com

Session: Bacteriology, 2024-01-21, 9:00 - 9:15

Objective: Mycoplasma bovis is a respiratory pathogen that is strongly associated with bovine respiratory disease. M. bovis
and can form biofilms in vitro, and biofilms are associated with increased antibiotic resistance in many other biofilm forming
organisms. A decrease in acid production has been observed in the biofilm state by M. bovis, which makes interpretation of the
standard microdilution antibiotic susceptibility assay difficult. We propose an alternative approach for antibiotic susceptibility
testing in biofilm-forming Mycoplasma that utilizes flow cytometry to determine the percentage of live to dead organisms.

Methods: A reference strain for M. bovis (ATCC 25523) was used for the development of the live/dead percentage assay. Both
planktonic and biofilm growth of M. bovis were analyzed using the standard broth microdilution method. The acid production
of the biofilms at gentamicin concentrations below the minimum inhibitory concentration (MIC) for planktonic Mycoplasma
was assessed to determine whether there was a reduction in acid production at these subinhibitory concentrations. To perform
the live/dead percentage assay, pre-formed biofilms and planktonic cultures were disrupted via sonication, subjected to a wide
range of gentamicin concentrations (0.25 pg/mL - 128 pg/mL), incubated for 6 days, and then were stained with SYTO9 and
propidium iodide (PI). The stained cells were then analyzed with flow cytometry to observe the percentage of live versus dead
cells in the biofilms. The MIC of the biofilms was defined as the concentration that led to a significant drop in this percentage.

Results: Results from the standard broth microdilution assays performed with M. bovis biofilms were difficult to interpret due
to the lack of visible acid production. The acid production assays allowed us to quantify this decrease in acid production at low
levels of gentamicin with no significant difference in pH between the uninoculated controls and the biofilms, even as biofilm
biomass increased. Using the live/dead ratio percentage to determine susceptibility to gentamicin, we observed an MIC of 4
pg/mL for planktonic M. bovis and an MIC of more than 32 pg/mL for M. bovis grown as a biofilm.

Conclusions: The reduction of acid production by the M. bovis biofilms renders MIC results from standard broth microdilution
assays uninterpretable. Our new live/dead percentage method enabled a more accurate determination of MICs for Mycoplasma
biofilms. The flow cytometry method and the standard method resulted in similar MICs for the planktonic Mycoplasma, and
an increase in gentamicin MIC was observed with the M. bovis biofilms. The new live/dead percentage method could also be
applied to other low-acid producing Mycoplasma spp. as a complement to current methods.

Financial Support: This work is supported by the following: USDA-NIFA award 2023-67011-40356, USDA award 2022-
67016-36503, and Montana Agricultural Experiment Station.
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30 - The effects of microbiota, bile acids, and pH on Campylobacter jejuni in vitro growth
Bilal Alrubaye!, Tahrir Alenezi!, Ying Fu'!, Janashrit Shrestha!, Hong Wang!, Xiaolun Sun'

"University of Arkansas. alrubaye@uark.edu

Session: Bacteriology, 2024-01-21, 9:15 - 9:30

Objective: The prevalent foodborne pathogen Campylobacter jejuni asymptomatically colonizes chicken intestine, yet it
doesn’t colonize conventionally raised mice. The underlying mechanism of the differential colonization by C. jejuni remains
incompletely understood. Interestingly, chickens and mice have different intestinal microbiota and bile. We aimed to investigate
the effect of microbiota and bile acids on C. jejuni in vitro growth.

Methods: The small intestinal content (SC) from chickens and mice were collected and anaerobically cultured in Brain Heart
Infusion broth (BHI) in the presence of 1.5 mM cholic acid (CA) or chenodeoxycholic acid (CDCA) for 24h. The pre-cultured
media were autoclaved, pH measured, and named m/ch-SC-CA or m/ch-SC-CDCA. BHI pH was adjusted to 5.5 and 5.75, 6,
6.5 and 7, and CA, CDCA, deoxycholic acid (DCA) and lithocholic acid (LCA) were added to 1.5 mM. C. jejuni 81-176 at
around 7 logl0 CFU/ml was anaerobically cultured in the pre-cultured media or the BHI with bile for 24h. C. jejuni growth
was enumerated by serial dilution and plating under a microaerobic condition for 48h.

Results: C. jejuni growth was 8.7 logl0 CFU/ml after 24 h anaerobic culture in BHI. Notably, C. jejuni growth was 0, 0, and
6.7 log10 CFU/ml in m-SC, m-SC-CA or m-SC-CDCA, respectively, while its growth was 5.1, 5.3, and 5.7 log10 CFU/ml in
ch-SC, ch-SC-CA or ch-SC-CDCA, respectively. We then reasoned that mouse and chicken microbiota might differentially
influence pH. Indeed, the pH value of m-SC, m-SC-CA, m-SC-CDCA, ch-SC, ch-SC-CA and ch-SC-CDCA was 5.47, 5.46,
7.08, 6.44, 6.42, and 6.25, respectively. Based on the pH value, C. jejuni was cultured in BHI with various pH and 1.5 mM CA
or CDCA. Notably, C. jejuni growth was 0, 2.4, 3.6, 5.4, and 6.0 logl0 CFU/ml BHI with pH of 5.0, 5.5, 6.0, 6.5, and 7.0,
respectively. Interestingly, C. jejuni growth was 0, 3.9, 5.1, 6.2, and 6.0 logl0 CFU/ml of 1.5 mM CA BHI with the four pH,
respectively, while its growth was 0, 0, 3.4, 6.3, and 5.3 logl0 CFU/ml of 1.5 mM CDCA BHI with the four pH, respectively.
We then examine the effect of inoculum levels on C. jejuni growth with different pH and bile acids. C. jejuni growth was 5.4
vs. 4.5,5.4 vs. 4.5, and 5.1 vs. 4.3 logl0 CFU/ml at pH of 6.0, 1.5 mM CA, or 1.5 mM CDCA with inoculum of 8.0 vs. 7.0
log10 CFU/ml. Notably, C. jejuni growth was 1.6 vs. 3.2, 4.3 vs. 3.2, and 3.0 vs. 2.5 logl0 CFU/ml at pH of 5.75, 1.5 mM CA,
or 1.5 mM CDCA with inoculum of 8.0 vs. 7.0 logl0 CFU/ml. Furthermore, C. jejuni growth was 4.4 vs. 3.3 and 3.0 vs. 3.1
log10 CFU/ml at pH of 1.5 mM DCA or LCA with inoculum of 8.0 vs. 7.0 log10 CFU/ml.

Conclusion: These data suggest that C. jejuni growth and colonization might be influenced by microbiota-modulated pH,
metabolized bile acids, and the colonization levels. Unraveling the complete mechanism may provide new intervention
strategies to control C. jejuni chicken and human infection.

Financial Support: This research was supported by grants from Arkansas Biosciences Institute, USDA National Institute of
Food and Agriculture (NIFA) Hatch project 1012366, NIFA Hatch/Multi State project 1018699, NIFA SAS 2019-69012-
29905, and NIFA project 2020-67016-31346 to X.S and B. H.
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31 - Identification of Anaplasma marginale adhesins that bind tick cells and bovine erythrocytes using phage display
S. M. Noh!, S. M. Jarvis!, M. S. M. Solyman?, O. C. Akinsulie?, R. Koku?, E. H. Hoffimann?

!Animal Disease Research Unit, USDA-ARS, Department of Veterinary Microbiology and Pathology, Washington State
University. susan.noh@usda.gov

Session: Bacteriology, 2024-01-21, 9:30 - 9:45

Objective: Bovine anaplasmosis, one of the most common production-limiting, tick-borne diseases of cattle found worldwide,
is caused by Anaplasma marginale. Methods for disease control and prevention are limited and thus a subunit vaccine that
prevents disease and reduces tick transmission would improve cattle health globally. As an obligate intracellular bacterium,
host cell entry is an essential component of the pathogen lifecycle. Thus, identification of molecules involved in host cell
adhesion and entry are high priority vaccine candidates. The goal of this work is to use phage display in an unbiased screen to
identify 4. marginale proteins that bind bovine erythrocytes or Dermacentor andersoni cells, a natural tick vector of 4.
marginale.

Methods: Overall, 66 A. marginale genes, including nearly all annotated outer membrane proteins and other vaccine candidates
were cloned into T7 phage which express the insert on the viral capsid. The phage were mixed with erythrocytes, ticks cells
or empty wells to allow binding (biopanning). Following four rounds of biopanning, the phage that bound the respective host
cells were recovered and quantified using real-time PCR. To verify the function of a subset of these candidate adhesins, proteins
were expressed, purified, and used in in vitro assays to determine if the presence of the recombinant adhesin candidate would
reduce 4. marginale entry into tick cells. One-way ANOVA with Dunnett’s Multiple Comparison was used to determine
statistical significance.

Results: During phage display, 76% and 68% of screened proteins were eliminated as adhesins for erythrocytes and tick cells,
respectively. Eleven and 16 adhesin candidates were identified in erythrocytes and tick cells, respectively. For both host cell
types, OmpA and multiple proteins from the Msp1 superfamily were recovered, including Msplb, Mlp2, Mlp3, and Mlp4.
Thus OmpA, Mspla, Msplb, and Mlp2 were expressed as recombinant protein and tested for their ability to block 4. marginale
entry into tick cells. A. marginale levels following treatment with OmpA were statistically significantly reduced by 3.7-fold (p
= <0.0001). The presence of Mspla-i300 and Msplb reduced 4. marginale levels by 4.7-fold (p = <0.0001) and 2.3-fold (p =
0.0018), respectively. The addition of Mlp2 resulted in a 2.2-fold (p = 0.0009) decrease in 4. marginale levels. In contrast,
treatment with Msplasoi-623 did not reduce A. marginale entry.

Conclusions: The data presented here indicate that OmpA, Mspla, Msplb and Mlp2 play a role in 4. marginale entry into red
blood cells and tick cells with possible contributions from Mlp3, and Mlp4. Further testing is required to determine the role of
additional identified adhesin candidates for tick cells and erythrocytes. Toward vaccine development, the next steps will be to
determine if antibodies against the binding domains of these proteins can block A. marginale entry into host cells in vivo.

Financial Support: USDA-ARS CRIS: 2090-32000-043-000D.
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32 - Cross-colonization of segmented filamentous bacteria between broilers and layers

Jared Meinen-Jochum', Melha Mellata'

Towa State University. jmjochum@iastate.edu

Session: Bacteriology, 2024-01-21, 9:45 - 10:00

Objective: Segmented filamentous bacteria (SFB) are unique immunomodulating bacteria that are crucial for the maturation
of the gut immune system in humans, mice, and chickens in early life. SFB are host-specific and will not colonize hosts
belonging to different species. In chickens, different genetic lines are used for either meat (broilers) or egg (layers) production.
Our lab has demonstrated the ability of introducing layer-sourced SFB to layers after hatch to increase early SFB gut
colonization, immune maturation, and resistance to Enterobacteriaceae, like Salmonella. The objective of this study was to
demonstrate whether layer-sourced SFB could also colonize broilers and promote benefits by reducing Enterobacteriaceae.

Methods: One-day-old Ross 308 broilers (n =23 per group) were treated with either PBS (CON), Dekalb-derived SFB (layers;
D-SFB), or Ross-sourced SFB (broilers; R-SFB) via oral gavage. At 5-, 10-, 17-, and 24-days post inoculation (dpi), the
presence of SFB and the amount of total Enterobacteriaceae were examined in feces from 6 birds per group. The levels of SFB
were determined in ilea scrapings in the proximal, medial, and distal ileum at 8, 15, 22, and 29 dpi and post-necropsy.
Enterobacteriaceae were evaluated by plating on MacConkey agar and SFB via microscopy and qPCR. Individual birds were
massed at each necropsy and compared to their starting mass to calculate weight gain.

Results: At 8 dpi, D-SFB birds demonstrated a significantly higher level of SFB compared to CON and R-SFB birds (p <
0.0001). At 22 dpi, all birds were colonized with SFB throughout all sections of the ileum. At 24 dpi, a significant decrease in
total Enterobacteriaceae was observed in the feces of the D-SFB group (p < 0.05). No significant difference in weight gain
was observed between groups at any timepoint in the experiment.

Conclusions: The introduction of SFB to chickens at hatch is important to reduce bacteria that are concerning for both poultry
and human diseases. Our data show that SFB derived from layers are able to colonize both broilers and layers. Current studies
are being undertaken to measure the immune response caused by SFB treatment.

Financial Support: This research was supported by the United States Department of Agriculture (USDA) Hatch projects
(IOW05700-NC1202 and IOW04202) and Kent corporation.
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33 - Stressed from the start: Implications of early life stress for lifelong health and disease resistance
Adam J. Moeser!

"Dept. Large Animal Clinical Sciences. Michigan State University. moeserad@msu.edu

Session: AAVI - Featured Speakers, 2024-01-21, 10:30 - 11:15

The first three months of postnatal life are a critical period for the ontogeny of multiple physiological systems, including the
gastrointestinal (GI), immune, nervous, and endocrine systems. This period is characterized by significant plasticity, wherein
environmental cues play a pivotal role in sculpting these systems for optimal lifelong functionality. However, in animal
production, this developmental window coincides with the most significant production stressors, which can alter developmental
trajectories. Early life stress is a robust predictor of health outcomes, disease susceptibility, and mortality across species;
however, there remains a paucity of knowledge regarding its long-term developmental and pathophysiological consequences.

Early weaning is the most stressful management practice employed in production animal systems and involves multiple
concurrent stressors, including maternal and littermate separation. Transport stress, changes in diet, and immune activation
caused by stress, vaccination, and exposure to novel antigens and pathogens. Despite the production and economic necessity,
early weaning is clearly linked with adverse effects, including compromised performance, increased morbidity, and mortality
throughout the lifespan of the animal. There is a critical need to understand the mechanisms by which early life stressors like
early weaning impair long-term health. Our research conducted at Michigan State University is investigating the mechanisms
that underlie the heightened disease susceptibility linked with early life stress. This presentation will cover how early life stress
impacts the developing GI, immune, and nervous systems and sensitivity to later life stress and immunological challenges.
Further, host and genetic factors, such as biological sex, shape and influence these critical developmental processes and stress
sensitivity, ultimately shaping gut health, immunity, and the lifelong health trajectory and disease resistance of these animals.
This understanding is crucial for developing targeted management strategies and therapeutic interventions to optimize
developmental outcomes or ameliorate the adverse effects of early life stressors in animals and humans.
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34 - Host responses during influenza A virus adaptation to a new species

Daniela Rajao!

Dept. of Population Health, University of Georgia. daniela.rajao@uga.edu

Session: AAVI - Featured Speakers, 2024-01-21, 11:15 - 12:00

Influenza A virus (FLUAYV) is one of the most important pathogens of swine and can cause outbreaks in swine herds throughout
the year. FLUAV is prevalent across swine herds, with several genetically and antigenically diverse FLUAV strains
endemically circulating in swine worldwide, mostly of the HIN1, H3N2, and HIN2 subtypes. In the United States, four major
lineages of H1 and H3 FLUAV circulate in swine populations, with considerable genetic diversity between and within these
lineages. This great genetic diversity is due, in part, to the spillover and subsequent adaptation of viruses from other species,
particularly humans.

While FLUAV host jumps occur frequently, sustained transmission in the new host is more limited, highlighting that the virus
has to evolve to effectively replicate, transmit, and become endemic in the new host. As an example, multiple reverse-zoonotic
events (from humans to pigs) have been detected globally but only few human-origin FLUAV lineages have become endemic
in swine, typically with marked genetic differences from the precursor strain. Our research is focused on understanding virus-
host interaction and the selective factors that affect virus evolution and adaptation during replication and transmission of human
viruses in pigs. Several selective factors may affect FLUAV evolution and persistence of genetically diverse viral progeny
during the course of replication, such as the individual’s immunity. Some components of the innate immunity are involved in
non-specific virus neutralization activity that varies between hosts, imposing different levels of pressure that may affect virus
evolution. Similarly, the antibody-mediated immunity creates pressure that drives selection of antigenic variants and promotes
antigenic evolution. My presentation will discuss the process of adaptation of influenza A viruses in pigs and how host factors
shape virus evolution and transmission.
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35 - Can we reliably quantify blood vitamin E cattle-side? A method comparison study
Eric Owczarzak!, Nick Grotenrath?, Barry Bradford?, Angel Abuelo!

!College of Veterinary Medicine, Michigan State University, 2College of Agriculture and Natural Resources, Michigan State
University. owczarl2@msu.edu

Session: Diagnostic Testing 1, 2024-01-21, 11:15 - 11:30

Objective: Vitamin E is essential in mitigating the impact of oxidative stress on periparturient dairy cows and neonatal calves.
Therefore, it is essential to accurately measure circulating vitamin E concentrations. Currently, the only method to reliably
measure vitamin E is liquid chromatography-mass spectrometry (LC-MS), which is an expensive and time-consuming
procedure that requires highly-specialized equipment. However, a cheaper and faster method has been developed, which allows
the quantification of circulating vitamin E animal-side using a handheld fluorometric analyzer (HFA). Our objective was to
compare the accuracy of the HFA to the gold standard LC-MS method for measuring vitamin E in bovine samples.

Methods: A total of 178 samples collected for other studies were used: 99 newborn calf serum samples from a vitamin E
supplementation study (including treated and control animals) and 79 whole blood samples from cows in the 1-6 days post-
calving. Vitamin E concentrations were measured on thawed calf serum and fresh cow EDTA blood using an HFA, following
manufacturer instructions. Whole blood was then centrifuged to obtain plasma. Vitamin E was also quantified in calf serum
and cow plasma at the Michigan State University Veterinary Diagnostic Laboratory using LC-MS. Calf and cow results were
analyzed separately as they represent different biological matrixes and physiological times. In each dataset, results between
HFA and LC-MS determinations were compared using Passing-Bablok regressions and Bland-Altman plots.

Results: The vitamin E concentrations that were determined by the HFA ranged from 0 pg/mL to 8.9 pg/mL, whereas those
determined by LC-MS ranged from 0.28 pg/mL to 30.75 nug/mL. The HFA showed a poor linear relationship with LC-MS for
both calves and cows (intercept = 0.33 and 0.67 pg/mL, respectively). The HFA unreliably estimated vitamin E, with mean
bias of -3.17 and 0.64 pg/mL for calves and cows, respectively. Moreover, 40.4% of the calf samples read below the acceptable
range for the HFA, making it unsuitable for this age group.

Conclusions: Under the conditions of our study, the HFA yielded unreliable results and cannot be recommended for field use.

Notes:
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36 - Quantification of calprotectin and myeloperoxidase in equine feces by ELISA: a validation study

Rebecca C. Bishop!, Sarah Graham!, Sara Connolly!, Pamela A. Wilkins!, Annette M. McCoy'

"University of Illinois Urbana-Champaign. rb17@illinois.edu

Session: Diagnostic Testing 1, 2024-01-21, 10:45 - 11:00

Objective: Inflammatory intestinal conditions, such as colitis, are common in horses and cause significant morbidity and
mortality across breeds and disciplines. Unfortunately, there are few reliable diagnostic modalities for inflammation of the
equine large colon and therefore there is a need to evaluate novel diagnostic markers of intestinal inflammation that can be
used clinically in equine patients. Fecal inflammatory biomarkers are a direct product of intestinal inflammation and enter the
feces when mucosal barrier function is lost. In humans, fecal inflammatory biomarkers are used for diagnosis and monitoring
of intestinal inflammation. However, the use of fecal inflammatory biomarkers in equine feces as a non-invasive diagnostic
test for colitis has not been evaluated. The objective of this study was to validate commercial ELISA kits for the detection of
the inflammatory biomarkers myeloperoxidase (MPO) and calprotectin (CP) in equine feces.

Methods: Fecal samples were obtained from horses that were either clinically healthy or had large colon inflammation (defined
as measurable right dorsal colon wall thickness > Smm on abdominal ultrasound). Feces were suspended in buffer to create
fecal supernatant. Serum and fecal supernatant were analyzed using ELISA kits validated for detection of MPO and CP in
equine serum. Variations in sample handling protocols (centrifugation speed, extraction buffer, filtration) were evaluated.
Assay validation steps included intra- and inter-assay variability (CV), dilution linearity, spike recovery, and sample type
correlation.

Results: Seventeen paired fecal and serum samples were used (10 healthy horses, 7 colitis). Previously reported sample
handling protocols resulted in detectable MPO and CP, but poor CV, linearity, and spike recovery. There was linear correlation
between serum and fecal samples for CP (P=<0.001) but not MPO (P=0.06). Alternate sample handling protocols that affected
biomarker recovery included decreased centrifugation speed, creation of fecal suspensions from fresh rather than frozen feces,
use of an alternate fecal extraction buffer rather than PBS, and the addition of a filtration step. There was a significant difference
between alternative sample handling protocols for CP (P<0.001) and MPO (P=0.002) with improved CV for CP (2.1-18.6%)
but not MPO (14.4-53.4%). Processing fresh feces with a fecal extraction buffer and filtration of supernatant resulted in the
best CV (0.5-3.8%) and recovery (45-64%) for CP. Detection of MPO was inconsistent regardless of method.

Conclusions: Evaluated as a whole, our data suggest that the commercially available MPO ELISA kit is not suitable for use
with equine feces using any of the sample preparation methods evaluated. Using the modified sample preparation protocol, the
CP ELISA kit is appropriate for use to quantify CP in equine fecal samples.

Financial Support: Research funding from American Quarter Horse Foundation. Student support from NIH T35 0D011145.
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37 - Evaluation of a rapid test strip, PCR, and enriched aerobic culture for the detection of Salmonella in equine feces

Emily C. Herring!, Kristy L. Pabilonia?, Rebecca S. McConnico’, Ann M. Chapman*, Helen Aceto’, Nathan M. Slovis®, Paul
S. Morley’, Binu T. Velayudhan®, Brandy A. Burgess!

Dept. of Population Health, University of Georgia, 2Dept. of Microbiology, Immunology, and Pathology, Colorado State
University, *Dept. of Agricultural Sciences and Forestry, Louisiana Tech University, “Dept. of Veterinary Clinical Sciences,
Louisiana State University, *Dept. of Clinical Sciences, New Bolton Center, University of Pennsylvania, ‘Hagyard Equine
Medical Institute, "Veterinary Education, Research, and Outreach Program, Texas A&M University/West Texas A&M
University, 8Athens Veterinary Diagnostic Laboratory, University of Georgia. echerring@uga.edu

Session: Diagnostic Testing 1, 2024-01-21, 11:00 - 11:15

Objective: Salmonella enterica is one of the most common causes of healthcare-associated infections in horses, and outbreaks
often have substantial clinical and financial impacts on affected animals and facilities. Rapid, accurate detection of this
pathogen is critical to prevention and control efforts in equine facilities. However, estimation of diagnostic accuracy measures
for both current and novel tests is hindered by the lack of a gold standard test for Salmonella detection in horses. This challenge
can be overcome through the application of Bayesian latent class models, which combine existing knowledge of test
performance and disease prevalence parameters with observed test results to generate unbiased estimates of test sensitivity and
specificity. Using this approach, in this study we aimed to estimate the sensitivity and specificity of four tests for the detection
of Salmonella in horses: tetrathionate-enriched culture, selenite-enriched culture, qPCR, and a novel rapid test (Reveal® 2.0 -
a lateral flow immunoassay designed for food safety applications).

Methods: All four tests were applied in three populations of horses with different Salmonella prevalences: horses presenting
to an equine referral hospital with a condition associated with a high (n = 142) or low (n = 418) risk of Sa/monella shedding,
respectively, and horses that were previously identified as test-positive for fecal Salmonella shedding at an equine general
practice or referral hospital (n = 106). A Bayesian latent class model was used to estimate the sensitivity and specificity of each
test. Informative prior distributions for disease prevalence and test accuracy measures were generated via expert opinion.

Results: Preliminary results indicate that qPCR is both sensitive (median [95% CI]: 90.7% [83.5%, 95.7%]) and specific
(median [95% CI]: 97.2% [95.5%, 98.5%]). Tetrathionate- and selenite-enriched culture were similarly specific (median [95%
CI]: 99.3% [98.4%, 99.8%]; 92.9% [90.7%, 94.7%]) but less sensitive (median [95% CI]: 81.4% [73.4%, 88.1%]; 71.7%
[57.6%, 83.8%]). Reveal® 2.0 was both moderately specific and sensitive (median [95% CI]: 66.0% [62.5%, 69.4%]; 67.1%
[54.9%, 78.0%]).

Conclusions: Given its low cost and ease of use, these results suggest that Reveal® 2.0 may be useful as a point-of-care
screening test for fecal Salmonella shedding in horses, especially if used in a parallel testing strategy.

Financial Support: Grayson-Jockey Club Research Foundation, Morris Animal Foundation, Foundation for the Horse.
Boehringer Ingelheim Advancement in Equine Research Award.
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38 - Infection status discrimination in livestock biofluids using near infrared spectroscopy analysis
Mariana Santos-Rivera', Florencia Meyer!, Carrie K Vance!, Amelia R Woolums', Merrilee Thoresen!

"Mississippi State University. florencia.meyer@msstate.edu

Session: Diagnostic Testing 2, 2024-01-22, 3:15 - 3:30

Objective: Bovine Respiratory Disease (BRD) is a complex condition caused by the combined effects of one or more
viral/bacterial agents and stress. We used near-infrared spectroscopy (NIRS) to develop predictive models for infection status.

Methods: Calves (n=5) were infected with Mannheimia haemolytica or Bovine Respiratory Syncytial Virus (BRSV) and saliva,
nasal secretions, breath condensate, and blood were obtained daily before and after challenge. NIR spectra (350-2500nm) were
collected from each sample using a portable FieldSpec3 spectrometer and 1mm quartz cuvettes, collecting 10 independent
spectral signatures per sample. For each biofluid, multivariate analysis and predictive modeling were built from balanced
spectral datasets using a leave-one-animal out approach; data from one animal was removed as the external validation and the
remaining data randomly split into a 80/20 distribution for the calibration and internal validation sets. Principal component
analysis (PCA) and Linear Discriminant Analysis (LDA) were used to generate the predictive models applied to the external
dataset.

Results: NIRS predictive models built from spectra of plasma, nasal secretions and breath condensate were able to discriminate
diseased state from healthy state in cattle, for both M. haemolytica and BRSV. Preliminary results indicate that PCA-LDA
prediction models of plasma could classify animals as healthy vs. infected with M. haemolytica with an accuracy, sensitivity
and specificity of 83.4%, 79.2% and 87.5%, respectively, for the external validation. Similarly, BRSV infected calves could be
identified by NIRS models built on breath condensate with an accuracy, sensitivity and specificity of 74%, 71% and 76%,
respectively, while models built from nasal secretions presented an accuracy, sensitivity and specificity of 79%, 72% and 86%.

Conclusions: These results are encouraging and provide the foundational knowledge to aid in the development of a non-
invasive diagnosis tool for BRD.
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39 - Bayesian latent class analysis to estimate the diagnostic performance of the bull breeding soundness evaluation
Todd Gunderson!, Karen Shuck?, Brian Vander Ley?, David Smith!3

"Department of Pathobiology and Population Medicine, College of Veterinary Medicine, Mississippi State University, 2Great
Plains Veterinary Education Center, School of Veterinary Medicine and Biomedical Sciences, University of Nebraska-Lincoln,
3Mississippi State University. tg1256@msstate.edu

Session: Diagnostic Testing 1, 2024-01-21, 11:30 - 11:45

Objective: The purpose of this study was to estimate the sensitivity and specificity of the bull breeding soundness evaluation
(BSE) for classifying Bos taurus bulls as sub-fertile.

Methods: BSEs were performed on 500 beef bulls at the U.S. Meat Animal Research Center in Clay Center, Nebraska. Semen
from these bulls was evaluated using eosin-nigrosin stained slides at 1000X magnification by a trained technician on-site, then
independently by a veterinarian off-site. Bulls with slides that had <70% morphologically normal sperm were classified as sub-
fertile. Interobserver agreement was assessed using Cohen’s kappa coefficient. Sensitivity, specificity, and true prevalence
were estimated using Bayesian latent class analysis. Sensitivity was defined as the probability of an observer correctly
identifying a bull as sub-fertile, and specificity was defined as the probability of correctly identifying a bull as satisfactory.

Results: Of 478 bulls evaluated for semen morphology, 68 (14%) were classified as sub-fertile on-site and 96 (20%) were
classified as sub-fertile off-site. The kappa coefficient for inter-observer agreement was 0.5. The estimated true prevalence of
sub-fertile bulls was 16% (95%C.1. 2-35%). The estimated sensitivity and specificity for on-site observations were 52%
(95%C.1. 22-85%) and 93% (95%C.1. 86-99%) respectively, and for off-site observations were 62% (95%C.1. 30-89%) and
88% (95%C.1. 80-97%).

Conclusions: These results show similar test sensitivity and specificity between observers. Furthermore, they indicate that the
BSE may have a relatively low positive predictive value at our estimated pre-test probability, and that the negative predictive
value of the BSE may not be much more informative than prevalence.

Financial Support: This work is supported by Agricultural and Food Research Initiative 2018-69003-28706 from the USDA
National Institute of Food and Agriculture. Any opinions, findings, conclusions, or recommendations expressed herein are the
author(s) and do not necessarily reflect the view of USDA.
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40 - Optimization and application of PCR for the detection of pathogenic Leptospira in bovine semen

Camila Hamond', Ellie J. Putz?, Karen LeCount!, Tammy Anderson', Patrick Camp', Jessica Hicks', Tod Stuber!, Darrell O.
Bayles?, Linda K. Schlater!, Jarlath E. Nally?

"National Veterinary Services Laboratories, APHIS, ZInfectious Bacterial Diseases Research Unit, Agricultural Research
Service, United States Department of Agriculture. camila.hamond@usda.gov

Session: Diagnostic Testing 1, 2024-01-21, 11:45 - 12:00

Objective: Bovine leptospirosis is a global zoonotic disease that causes infertility, abortions, stillbirths, weak offspring, and
decreased milk production and growth rates. Currently, the routine diagnosis of bovine leptospirosis for the export/import of
bovine semen relies on the microscopic agglutination test (MAT), a serological assay that detects agglutinating antibodies in
serum from bulls exposed to leptospires. However, a positive MAT titer in bovine sera does not differentiate antibodies present
due to infection versus immunization, nor diagnose shedding of leptospires from urine or semen. In this study, /ipL32 qPCR
protocols were optimized to directly detect pathogenic Leptospira in bovine semen samples.

Methods: Bovine isolates of L. borgpetersenii serovar Hardjo strain TC129, strain S014J, and L. santarosai serogroup
Pyrogenes strain DCP-017, were used to spike bull semen samples, which did or did not contain semen extender. DNA was
extracted from spiked semen samples before or after dilution (1:2, 1:3, 1:5, 1:10) with PBS or 1% bovine serum albumin (BSA)
using the Maxwell RSC Purefood Purification Pathogen kit to determine the lower limit of detection. Lower limits of detection
were also determined using spiked semen that was frozen at -80°C for 24 hours prior to extraction of DNA. All experiments
were performed twice, independent of each other. An internal positive control was used on all PCR samples. Two hundred and
sixty-eight randomly selected commercial bovine semen samples were screened for Leptospira with the PCR protocols
optimized in this study. Culture using HAN media was attempted for PCR-positive bovine semen samples. An isolate cultured
from a PCR-positive semen sample was characterized by serotyping and genome sequencing.

Results: Spiked semen that was not diluted prior to DNA extraction was negative for target DNA and an internal positive
control. Spiked semen that was diluted 1:5 or 1:10, in either PBS or 1% BSA, prior to extraction of DNA was optimal for
detection of target DNA and an internal positive control. The lower limit of detection for leptospires in semen containing
extender was 10 leptospires/ml compared to 100 leptospires/ml in semen without extender. No difference in lower limits of
detection was observed between fresh versus frozen samples, or between different strains of leptospires. Of two hundred and
sixty-eight randomly selected frozen bovine semen samples tested by /ipL32 rt-PCR, four (1.5%) were positive with Ct values
less than 40 (S74, Ct=36.1; S118, Ct=36.5; S130, Ct=37.6; & S112, Ct=39.2). One sample was culture positive and identified
as L. borgpetersenii serogroup Sejroe.

Conclusions: The /ipL32 qPCR can detect as low as 10 leptospires/ml in frozen bovine semen samples. Over 1.5% (4/268) of
commercial bovine semen tested in this study contained DNA derived from pathogenic leptospires. Our findings highlight the
need to consider bovine semen in the transmission of bovine leptospirosis, and the potential of a /ipL32 qPCR for the detection
of bulls positive for leptospires compared to currently used serological assays (MAT).

Financial Support: USDA and in part by an appointment to APHIS Research Participation Program administered by the
ORISE through an interagency agreement between the U.S. Department of Energy and USDA. ORISE is managed by ORAU
under DOE contract number DE-SC0014664.
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41 - Canaries for the modern age - dogs as sentinels of human health and wellbeing
Courtney Sexton', Audrey Ruple!

'Virginia-Maryland College of Veterinary Medicine at Virginia Tech. sextonc@vt.edu
Session: One Health / Public Health 1, 2024-01-21, 10:30 - 10:45

Objective: Understanding the totality of an individual’s experiences and exposures at different stages of life and over the
lifespan is crucial to improving and maintaining quality of life during the aging process. While many of the factors that influence
when, how, and how well we age are difficult to assess via longitudinal studies in humans, our canine companions offer an
under-realized opportunity to learn how our shared exposome (physical and social environments) contributes to aging, health,
and wellbeing, for both people and dogs. Recent and emerging research underscores the important role companion animals
serve in being uniquely positioned sentinels of human health, and here we discuss why dogs should be considered appropriate
and valuable sentinels in terms of public health, individual disease and aging, and social welfare.

Methods: We reviewed the recent literature (2020 - present) in which companion animals, specifically dogs, are reported as
biomarkers of human health, environmental exposures, and aging. Google Scholar and Web of Science search terms include
“companion animal sentinels” and “dogs as sentinels of human health.” In our review, we analyzed studies according to which
element of the shared environment they investigate: vector-borne pathogens; VOCs, EDCs, and heavy metals; reproductive
health; and social adversity.

Results: Among studies published within the last three years, we find substantial evidence from across the spectrum of inquiry
(and across the globe) that dogs can indeed offer insight into certain shared elements of risk in our exposomes. Though our
review indicates that there is substantial data supporting the validity of recognizing dogs as sentinels of human health, we are
lacking a system for capturing the different capacities in which dogs are representative of the exposomal influences on diverse
human populations.

Conclusions: As we know, human environments and the impacts of environmental factors can vary drastically, and this should
be captured by future studies to more accurately assess exposure risks across diverse human populations. It is standard practice
in veterinary and canine cognition, behavior, and welfare studies to include study population demographics. We recommend
the implementation of a standardized system to report human-level data in companion dog studies. Capturing such data will
not only elevate the role of dogs as valid animal sentinels, but will also enable us to assess whether we as a community of
scientists are capturing the diversity of exposures about which our sentinel pets can provide early outcome information.

Financial Support: NIH

Notes:

2024 Conference of Research Workers in Animal Diseases Page 72



S
CRWAD 2024 I -~ ABSTRACTS

42 - Predicting human and dog Lyme disease incidence using Google Trends data
Lauren Wisnieski!, Karen Gruszynski', Vina Faulkner', Barbara Shock!

Lincoln Memorial University. lauren.wisnieski@lmunet.edu

Session: One Health / Public Health 1, 2024-01-21, 10:45 - 11:00

Objective: Google Flu Trends (GFT) was a service operated by Google to predict outbreaks of flu and was discontinued in
2015 due to inaccurate predictions. GFT trends overestimated flu prevalence by over 50% in 2011-2012, which some
researchers attributed to the increased media coverage of “swine flu” and “bird flu”. However, Google Trends may still have
potential to be an affordable, timely, robust, and/or sensitive surveillance system given refinement of search terms, monitoring
and updating of the algorithm, and use of additional data streams. A previous study found that there were similar patterns
between Google searches for Lyme disease symptoms and Lyme disease incidence among humans. The objective of our study
was to validate the use of Google Trends search data for predicting Lyme disease incidence among humans and dogs by
comparing models with varying search terms.

Methods: We requested Lyme disease data for the years 2010-2021 from state health departments for human data and from
IDEXX for canine data. We downloaded Google Trends search data on terms for Lyme disease, symptoms of Lyme disease,
and diseases with similar symptoms as Lyme disease for humans and for dogs using the ‘gtrendsR’ package in R version 4.0.2.
We built a 12-month expanding window negative binomial model for each search term for the human and for the dog models.
A 12-month lag of each search term was included as a predictor to account for seasonality. Models were evaluated for predictive
ability using Root Mean Squared Errors (RMSEs) and plots of observed and predicted case counts.

Results: The final sample for human Lyme disease included data from 16 states. Results from the human models indicated that
terms for Lyme disease, including "Lyme disease", "Lymes", and "Lyme", were the most predictive search terms (as indicated
by the lowest RMSEs) of Lyme disease case counts, indicating specificity of these search terms. The best performing model
was for the search term "Lyme disease", but model performance varied across states. For some states, the predicted case counts
closely followed the observed case counts over time. We will also present results from our dog Lyme disease models, which
will include human and dog Lyme disease related search terms and human Lyme disease case counts.

Conclusions: With this study, we demonstrate the potential use of Google Trends search data for prediction of monthly human
Lyme disease case counts at the state-level. The models produced accurate predictions for some states, but not for other states.
We will also present predictive models for canine Lyme disease. Future studies can validate the findings of this study for other
infectious and/or zoonotic diseases as well as determine if adding additional data streams, such as environmental data, can
improve model performance. Overall, this study demonstrates that Google Trends search data may be useful to health
departments as a tool in their toolbox that can be used alongside other surveillance data, such as tick dragging and case reports,
especially for states where the models performed well.

Notes:
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43 - Monitoring and predicting lyme disease trends among dogs to inform public health
Janice O'Brien!, Courtney Sexton', Audrey Ruple!

Virginia Polytechnic and State Univeristy. janiceobrien@vt.edu

Session: One Health / Public Health 1, 2024-01-21, 11:00 - 11:15

Objective: Lyme disease is the most common vector-borne disease in humans in the United States. Nearly half a million
humans are diagnosed every year in the United States alone. Routine testing for Lyme disease in dogs is very common as it is
part of several point-of-care testing kits that screens for multiple vector-borne diseases (e.g. heartworm, Lyme, Ehrlichia) and
may be screened at annual wellness visits. Because of this testing paradigm and that dogs are more exposed to ticks, dogs may
be the perfect sentinel of Lyme disease in humans, allowing us to monitor Lyme rates in dogs and alert public health officials
of regional and temporal abnormalities.

Methods: Pet insurance claims from a major North American insurance provider were sorted for Lyme disease claim codes
from 2008-2020. These claims were normalized by region (state or province), year, and seasonally. The seasonal trends and
yearly rates were compared to publicly provided humans data from the Centers for Disease Control and Prevention (CDC) data
for the same years. All graphs comparing rates among dogs and humans are graphed relative to the initial starting rate for the
species, so all initial rates start at 1, and every year after is a change relative to the first year’s rate.

Results: Fascinatingly, when analyzing Lyme trends within the US, the top 15 states, and within individual states, a trend
appears to emerge that dog Lyme rates precede the rates for humans by 1-2 years. If there is a spike in dog Lyme cases in 2015
there will likely be a spike in humans in 2017. We do not have an explanation for a 1-2-year trend - it does correlate with the
lifecycle length of the Ixodes Scapularis tick, however one would expect the same life stage ticks to bite both humans and dogs.
Regardless, if dogs are contracting Lyme disease in a way that can predict the rates in humans 1-2 years prior, that leaves ample
time for public health responses to occur, if only we can develop the monitoring system to detect these spikes in rates.

Conclusions: Using pet insurance data, we can monitor the Lyme disease trends of dogs to alert public health officials of
emergences into new areas, and spikes in Lyme rates in endemic areas to inform public health decisions and healthcare
practitioners. Additionally, using machine learning predictive models with the canine data can help to predict future trends and
detect abnormal rates.

Notes:
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44 - Notable multistate outbreaks of Salmonella infections related to animal contact — United States, 2023
Grace M. Vahey!, G. Sean Stapleton!, Molly M. Leeper!, Katie N. Werner!, Katharine M. Benedict'

1U.S. Centers for Disease Control & Prevention. pgy2@cdc.gov

Session: One Health / Public Health 1, 2024-01-21, 11:15 - 11:30

Objective: Enteric diseases linked to contact with animals or their environment cause an estimated 450,000 illnesses, 5,000
hospitalizations, and 76 deaths in the United States annually. Salmonella outbreaks linked to animal contact disproportionally
affect young children, a population at increased risk for severe illness. We summarized notable multistate animal contact
outbreaks of Sa/monella infections from 2023.

Methods: Investigators used PulseNet, the national molecular subtyping network for enteric disease surveillance, to identify
illnesses. A case was defined as Salmonella infection yielding an isolate highly related to an outbreak strain by whole genome
sequencing. State and local public health officials interviewed people about animal exposures during the week before illness
onset and collected information about animal purchase locations.

Results: As of July 20, 2023, CDC and public health officials have investigated 12 multistate outbreaks of Sal/monella
infections linked to backyard poultry, including serotypes Braenderup, Enteritidis, Indiana, Infantis, Mbandaka, and
Typhimurium. A total of 690 cases were reported from 47 states and Puerto Rico; 23% were aged <5 years. Of 242 people with
information on poultry purchases, 187 (77%) reported purchasing or obtaining poultry in 2023. People reported purchasing or
obtaining poultry from at least 178 different locations, and 10 people reported purchasing directly from hatcheries online.

In 2022-2023, a total of 32 cases of Salmonella Vitkin (12 people) and Sal/monella I1Ib 61:252:253 (20 people) were reported
from 20 states. Of 26 people interviewed, 17 (65%) reported contact with a pet bearded dragon during the week before getting
sick. A total of 15 (47%) were children aged <5 years, with 11 children aged <1-year-old. In both outbreaks, 15 people reported
purchasing their bearded dragons from pet stores or online. At least five breeders and suppliers were identified, including one
that supplied multiple stores.

As of November 16, 2022, a total of 28 cases of Salmonella Stanley (25 people) and Salmonella Pomona (3 people) were
reported from 16 states. Of the 20 people with available information, 15 (75%) reported contact with pet turtles during the week
before they got sick. Six (21%) people were aged <5 years. All 14 people (100%) who reported the size of the pet turtle reported
contact with small turtles (shells <4 inches long.) Despite a federal law and state regulations that ban the sale and distribution
of small turtles as pets, these turtles are sometimes sold illegally online and at stores, flea markets, and roadside stands. This
outbreak was reopened in 2023, with an additional 24 people infected with the outbreak strain of Salmonella Stanley and 2
people with Salmonella Pomona reported as of August 15, 2023.

Conclusions: In 2023, over 700 illnesses were identified in multistate outbreaks of Sa/monella infections linked to backyard
poultry, bearded dragons, and small turtles. These outbreaks are an ongoing problem in the United States, and
disproportionately affect young children. Collaboration between federal, state, and local public health and agriculture partners
is crucial in multistate enteric disease outbreaks, and increased industry engagement and education of pet owners can prevent
future illnesses.

Notes:
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45 - Multistate outbreaks of salmonellosis linked to contact with backyard poultry — United States, 2015-2022

G. Sean Stapleton', Caroline Habrun!, Kaylea Nemechek!, Lauren Gollarza!, Zachary Ellison!, Beth Tolar!, Lia Koski!, Joshua
M. Brandenburg', Zainab Salah!, Alexandra Palacios!, Colin Basler!, Kate Varela', Megin Nichols', Katharine Benedict!

Division of Foodborne, Waterborne, and Environmental Diseases, Centers for Disease Control and Prevention. gbs1@cdc.gov
Session: One Health / Public Health 1, 2024-01-21, 11:30 - 11:45

Objective: Contact with backyard poultry (i.e., privately-owned, non-commercial poultry) was first associated with a multistate
outbreak of salmonellosis in 1955. In recent years, backyard poultry-associated salmonellosis outbreaks have caused more
illnesses in the United States than salmonellosis outbreaks linked to any other type of animal. Here, we describe the
epidemiology of the most recent outbreaks from 2015-2022 with the aims of describing the epidemiology of these outbreaks,
characterizing trends in demographic characteristics and behaviors of patients, and informing actions that can be taken to reduce
the impact of backyard poultry-associated salmonellosis on public health.

Methods: We defined multistate backyard poultry-associated salmonellosis outbreaks as >2 culture-confirmed human
Salmonella enterica infections in the United States genetically related based on pulsed field gel electrophoresis (PFGE; for
2015-2018 outbreaks) or whole genome sequencing (WGS; for 2019-2022 outbreaks) and with epidemiologic or laboratory
evidence linking illnesses to backyard poultry during 2015-2022. We defined a case as a laboratory-confirmed Sa/monella
enterica infection with an isolate from an ill person, indistinguishable from the outbreak PFGE pattern or genetically related
based on WGS and occurring during the outbreak investigation period (i.e., the date of first patient illness onset to the date the
outbreak investigation was declared over by CDC). Data sources included the CDC Outbreak Response and Prevention
Branch's outbreak management database; PulseNet, the national molecular subtyping network for enteric disease surveillance;
the System for Enteric Disease Response, Investigation, and Coordination; and Epi Info™.

Results: During 2015-2022, there were 88 multistate backyard poultry-associated salmonellosis outbreaks and 7,866 outbreak-
associated illnesses caused by 21 different Salmonella serotypes. Salmonella Enteritidis accounted for the most outbreaks
(n=21) and illnesses (n=2,400) of any serotype. Median outbreak size was 46 cases (range: 8 to 848 cases), and median number
of outbreaks per year was 11 (range: 5-17 outbreaks/year). Ill people resided in 52 United States jurisdictions (all 50 states, the
District of Columbia, and Puerto Rico), with most culture-confirmed illnesses occurring in New York (n=417), Ohio (n=391),
California (n=351), Pennsylvania (n=313), and Minnesota (n=311). Twenty-four percent (1,840/7,727) of patients with
available information were <5 years of age. In total, 30% (1,710/5,644) of patients were hospitalized, and nine deaths were
attributed to Salmonella infection. Throughout this period, patients reported behaviors that have a higher risk of Salmonella
transmission, including kissing or snuggling poultry or allowing poultry inside their home. For 31 distinct outbreaks (35%),
the strain of Salmonella associated with human illness was isolated from backyard poultry.

Conclusions: Outbreaks and illnesses linked to backyard poultry in the United States have grown in size and disproportionately
affect children. Despite ongoing efforts to reduce the burden of salmonellosis associated with backyard poultry, outbreak-
associated illnesses have nearly tripled and hospitalizations more than quadrupled compared with 1990-2014. Because this
public health problem should be preventable, government officials, human and veterinary healthcare providers, and hatcheries
and retailers should ensure that health and safety recommendations are disseminated widely to the public and should continue
to collaborate to develop and implement prevention measures to reduce zoonotic transmission of Salmonella by backyard

poultry.
Notes:

2024 Conference of Research Workers in Animal Diseases Page 76



S
CRWAD 2024 I -~ ABSTRACTS

46 - Knowledge, attitudes, and practices of para-vets about ticks and tick-borne diseases in Pakistan
Abrar Hussain'!, Sabir Hussain*?, Mahvish Rajput!, Muhammad S. Sajid*, Olivier SPARAGANO? >, Rebecca L. Smith!:®

"Department of Pathobiology, College of Veterinary Medicine, University of [llinois, 2Department of Infectious Diseases and
Public Health, Jockey Club College of Veterinary Medicine and Life Sciences, City University of Hong Kong, *School of
Biological, Environmental, and Earth Sciences, University of Southern Mississippi, ‘Department of Parasitology University of
Agriculture Faisalabad, 3School of Agricultural Sciences and Practice, Royal Agricultural University, ®Institute for Genomic
Biology, University of Illinois. abrarh2@illinois.edu

Session: One Health / Public Health 1, 2024-01-21, 11:45 - 12:00

Objective: Global changes in climate and land use have led to a rapid escalation in the proliferation of ticks and tick-borne
diseases (TBDs), significantly impacting animals and humans. Recent studies have revealed a high prevalence of tick
infestation in Pakistani livestock, affecting more than 45% of the population of more than 200 million small and large
ruminants. To address this issue, most livestock farmers seek assistance from para-veterinary workers (whose training level
resembles that of veterinary technicians but exhibits potential variability in quality and depth). There is a dearth of information
concerning the knowledge and practices of these para-veterinary workers regarding tick control and management, as well as
their awareness of zoonotic risks associated with ticks. This study aims to bridge this critical knowledge gap by conducting a
cross-sectional survey that evaluates the knowledge and practices of para-veterinary workers of TBDs and their perception of
tick-related zoonotic risks in different regions of Pakistan.

Methods: In March 2023, we developed and administered a web-based survey using RedCap to evaluate the level of awareness
and responses concerning the management of tick-borne diseases in animals and the comprehension of tick-related zoonotic
risks in Pakistan. Recruitment was conducted via email, text message, and face-to-face conversation. Responses were analyzed
using logistic regression to identify factors influencing the likelihood of participating in seminars or trainings about ticks and
tick-borne diseases, as well as factors associated with using different protective behaviors. Poisson regression analysis was
used to identify factors associated with tick-borne disease knowledge scores, including both overall and topic-specific
subscores.

Results: We received 118 responses from three provinces; only 27.9% (n = 33) responded that they had attended workshops
related to ticks and TBDs. Those who reported attending workshops were more likely (p = 0.013) to use personal protective
equipment while handling tick-infested animals. Attending workshops was associated with a higher overall TBD score (p <
0.001), practice score (p < 0.001), and zoonotic risk score (p < 0.007) but not with knowledge and attitudes score (p = 0.056).

Conclusions: Our findings suggest that surveys are important tools for finding knowledge gaps, and workshop attendance was
important in increasing overall awareness and better practices regarding TBDs. However, these workshops should be made
more widely available and updated with the incorporation of more materials on common-tick species identification and tick-
borne zoonosis.

Financial Support: I express my profound gratitude to Fulbright (IIE) for allowing me to pursue my Ph.D. studies in the
United States. Through their sponsorship, I have been granted the means to further my academic pursuits and conduct research.

Notes:
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47 - Mechanisms of susceptibility or resistance to SARS-CoV-2 variants across animal species

Jessie Lee Cunningham!, Diego G. Diel!, Mathias Martins!, Salman Latif Butt!, Mohammed Nooruzzaman!

"Department of Population Medicine and Diagnostic Sciences, College of Veterinary Medicine, Cornell University.
ilc535@cornell.edu

Session: Virology 1, 2024-01-21, 10:30 - 10:45

Objective: SARS-CoV-2 has demonstrated an incredibly broad host range that has the potential to fluctuate as critical
components of the virus, such as the S protein, acquire mutations through the selective pressures applied by host immune
responses. The objective of this study is to characterize how changes in the receptor binding domain of the S protein may
influence species specificity at two critical interfaces: (i) the barriers at the point of virus-receptor-based entry; and (ii) the
resulting post-entry events that will either limit or support replication of the virus. With this we aim to gauge the current risks
that are posed to companion animals, livestock, and wildlife and to identify the potential for animal species to function as
reservoirs for the virus.

Methods: Using a library of cells stably expressing ACE2 orthologues from 20 species, we were able to assess the ability of
the virus to utilize the ACE2 receptor using viral entry assays, infectivity assays, and fusogenicity assays. These assays were
conducted using pseudoviruses, live SARS-CoV-2 virus as well as recombinant chimeric viruses incorporating S proteins from
different SARS-CoV-2 variants.

Results: Pseudoviral entry assays indicate SARS-CoV-2 exhibits a broad host-range across species that varies with the S of
differing variants including B.1, Alpha, Gamma, Delta, and Omicron. Receptor usage assays demonstrated that SARS-CoV-2
variants have expanded ACE2 receptor host range via infection of cells expressing the ACE2 of pangolin, rat, and mouse.
When compared to human-ACE2 cell lines, increased infection was seen for the Delta variant in cat-, dog-, and pig-ACE2
expressing lines. While the low binding predictions for dog and pig ACE2 supported the low number or lack of cases of natural
infection in these species, we demonstrate that this is not due to the inability of S protein to engage with ACE2. Infection with
the recombinant chimeric viruses also provided evidence that while Omicron BA.1.1 entry into target cells is faster in multiple
species, at later time points pi the increased replication efficiency and overall increased fusogenicity of D614G B.1 S chimeras
can compensate for an initial slower entry process.

Conclusions: There is an identifiable differential in the S-mediated susceptibility of animal species to SARS-CoV-2 infection.
While some in silico predictions of the binding propensities of the S protein with the ACE2 orthologues align with the in vitro
findings, several deviations from these predictions exist. It is clear that an extensive functional assessment of receptor usage
and S protein interactions is necessary to fully elucidate the implications of acquired viral mutations on the susceptibility and
permissiveness of target cells across species.

Financial Support: This work was supported by the USDA-NIFA grant no. 2023-70432-39463.

USDA
|
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48 - Detection and genetic characterisation of Canine coronavirus strains in India

Vishal Chander!, Harsh Rajeshbhai Jogi?, Gaurav Kumar Sharma 2, S. Nandi 2, Sonalika Mahajan?, Mithilesh Singh?, Mukesh
Bhatt 2, K.P. Singh 2

Division of Virology, I[CAR-Indian Veterinary Research Institute (IVRI), 2[CAR-Indian Veterinary Research Institute (IVRI).
drvishall @gmail.com

Session: Virology 1, 2024-01-21, 10:45 - 11:00

Objective: Canine coronavirus (CCoV) is considered the major pathogen besides the canine parvovirus (CPV) as a leading
cause of acute gastroenteritis in dogs. The samples from the dogs showing gastroenteritis symptoms including diarrhoea or
vomition were screened for the presence of canine pathogens including canine parvovirus, adenovirus, and coronavirus. This
study aimed to detect and characterize the CCoV strains circulating in India.

Methods: The canine viral diarrhoeal samples suspected of viral enteritis were submitted through the Veterinary Clinical
Complex during 2021 which were examined, and diagnosis for these viruses was done using the polymerase chain reaction
(PCR), and then they were characterized using DNA sequence analysis.

Results: Of the 200 samples screened, in the symptomatic animals, 43 were found positive for CPV strains and 7 for the CCoV
strains. Two CCoV strain samples were characterized as CCoV-II. In one case the presence of both the CPV and CCoV was
detected indicating mixed infection.

Conclusions: The screening and analysis of the positive cases of CCoV determine the occurrence of the CCoV-II virus in
symptomatic dogs. As compared to other pathogens reports of CCoV occurrence in the country are scarce and the detection of
this strain type confirms its presence. A continuous monitoring and surveillance of different canine pathogens including CCoV
to rapidly detect and treat the affected animal accordingly would be beneficial for the better clinical outcome; and further
evaluation of the incidence of this disease in the dog population.

Financial Support: The authors thank the Director, IVRI for providing the necessary facilities to carry out this work.

Notes:
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49 - Use of canine respiratory epithelial cells to characterize viral kinetics and immunity associated with kennel cough
Swati Sharma', Roger Maes', Glorian Berrios-Véazquez!', Gisela Soboll Hussey!

"Michigan State University. swatisha@msu.edu

Session: Virology 1, 2024-01-21, 11:00 - 11:15

Objective: Canine viral respiratory infections are of major concern when dogs are housed together in large numbers. In shelter
environments, presence of different etiologic agents causes transmissible respiratory disease (or canine infectious respiratory
disease complex [CIRDC], also known as “kennel cough” which is characterized by severe respiratory disease. With the
widespread clinical application of molecular diagnostic assays, it has recently been discovered that the number of viruses that
can infect the canine respiratory tract is much larger than it was previously thought. Canine viruses that play an important role
in canine respiratory disease include canine herpesvirus-1 (CHV-1), canine adenovirus-2 (CAV-2), canine distemper virus
(CDV), canine parainfluenza virus (CPiV), canine pneumovirus, canine respiratory coronavirus (CRCoV), and canine influenza
virus (CIV). Viral infection initially damages the epithelium of the upper respiratory tract and induces inflammation in the
upper respiratory tract. Vaccine availability and efficacy varies and is also negatively impacted by variation in viral pathogen
and poor immunogenicity. Additionally, there are currently no antivirals available. Thus, the development and use of an in
vitro model that represents the natural airway to study the viral growth kinetics and the host immune responses associated with
canine respiratory infections is of great importance. Our hypothesis is that canine respiratory epithelial cells cultured at air-
liquid interface (ALI-CRECs) can be used to characterize the viral growth kinetics and immune responses of canine viruses
associated with kennel cough.

Methods: We collected epithelial cells from tracheas of 3 respiratory healthy dogs that were euthanized for unrelated reasons.
Cells were isolated, cultured and characterized morphologically and immunologically before infecting them with canine
distemper virus (CDV), canine herpesvirus-1(CHV-1), canine influenza virus (CIV) & canine adenovirus-2 (CAV-2) at an
MOI of 0.1. Cells and supernatant were collected at 24, 48, 72- and 96-hours post-infection. DNA extraction and qPCR were
done to analyze viral growth kinetics. In addition, induction of interferons, cytokines and chemokines will be described
following infection with the 4 viruses associated with kennel cough.

Results: First signs of viral infection were noticed at 24 hours post-infection for infection of ALI-CRECs with CAV-2, CDV,
CHV-1 and CIV. For CIV and CAV-2 peak viral titers were observed at 24 and 48 hours post infection both intracellularly
(cells) and extracellularly (supernatant), whereas for CHV-1 and CDV peak viral titers were observed at 72 hours. Interferon,
cytokine and chemokine responses following infection with all four viruses are currently being evaluated.

Conclusions: ALI-CRECs are ideal systems to study viral growth kinetics and induction of innate immune responses upon
infection with viruses involved in kennel cough. Future experiments will use this system to test efficacy of antivirals aimed to
prevent viral replication and spread.

Financial Support: This research was supported by The Morris Animal Foundation, Michigan State University, College of
Veterinary medicine, and Department of Pathobiology and Diagnostic Investigation.

Notes:

2024 Conference of Research Workers in Animal Diseases Page 80



S
CRWAD 2024 I -~ ABSTRACTS

50 - The role of exosomes in Marek’s Disease Virus-mediated immunosuppression
Mark Parcells', Sohee Lee!, Shannon Modla?, Ken Pendarvis®, Yaw Dwomor?*, Phaedra Tavlarides-Hontz!, Ryan Arsenault!

"Department of Animal Sciences, University of Delaware, 2Delaware Biotechnology Institute, MZ Biolabs, LLC, *Department
of Biological Sciences, University of Delaware. Parcells@udel.edu

Session: Virology 1, 2024-01-21, 11:15 - 11:30

Objective: Marek’s disease virus (MDV) is the causative agent of Marek’s disease (MD) of chickens, a disease characterized
by paralysis, profound immune suppression and rapid T-cell lymphoma formation. Losses due to MD are controlled via the use
of live, apathogenic vaccines, however the mechanisms mediating life-long protection from tumor formation are not fully
understood. Chickens vaccinated in ovo or at hatch are protected from tumor formation, but not superinfection with oncogenic
MDYV field strains. The purpose of our research is to identify the contributions of serum exosomes to systemic anti-tumor
immunity mediated by MD vaccination as well as lymphomagenesis, tumor progression, immune suppression in tumor-bearing
birds. Our hypotheses are that (1) serum exosomes produced during vaccine virus replication (VEX) elicit lifelong systemic
anti-viral and anti-tumor responses, and (2) serum exosomes expressed during MDYV latency and from transformed T-cells
(TEX) contribute to tumorigenesis and systemic immune suppression.

Methods: To address these hypotheses, we have purified exosomes from the serum of vaccinated chickens (either unchallenged
and held in isolators or those surviving high pathogenicity challenge in commercial vaccine studies) as well as from tumor-
bearing, as well as MDV-transformed T-cell lines of different pathogenicities via size-exclusion chromatography. These were
all characterized by TEM, nanotracking analysis (NTA) and protein content, as well as whole transcriptome sequencing. To
assess the effects of these in a reductionist model, we have differentiated the chicken monocyte/macrophage cell line HD11 to
become activated macrophages and dendritic cells using TPA, chicken GM-CSF and IL-4. These cells have been characterized
regarding their growth, changes in surface antigen expression, uptake of exosomes and the effect of exosome uptake on the
proteomes of the cells. In addition, we have examined the effect of purified VEX and TEX on the vaccine responses to a virulent
MDYV challenge.

Results: Our results indicate that HD11 cells patterned to be activated macrophages and dendritic cells show significant and
consistent differences in ribosomal biogenesis and metabolic protein expression and that the changes in metabolism-associated
proteins affected cellular metabolism, as measured by Seahorse® assay. In terms of effects on exosome uptake, dendritic cell
patterned HD11 cells showed the greatest change in proteomic composition following exosome uptake and these changes were
not from proteins previously identified in the exosomes themselves. Our data therefore suggest that cargo delivered by the
exosomes is being translated for processing by these cells, and furthermore, that the ability to affect the antigens presented by
these cells can be mediated by exosome uptake.

Conclusions: Our results suggest that serum exosomes are taken up preferentially by dendritic cells, where they are processed
to alter the proteomes of those cells. Our future plans are to elute peptides from dendritic cells to determine if these exosomal
proteins are presented in the context of MHC-I and can stimulate cell mediated responses. Moreover, we are examining the
role of VEX to enhance vaccine efficacy and TEX to impede innate immune function and MD vaccine efficacy.

Financial Support: This work was sponsored by NIFA AFRI Grants 2019-67015-29838 and 2023-67016-40112 awarded to
MSP.
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51 - Marek’s disease herpesvirus UL13, virion protein US10, and cellular LY6E in horizontal transmission

Hafiz Sohaib Zafar!, Nagendraprabhu Ponnuraj', Haji Akbar!, Keith Jarosinski!

"University of Ilinois. hszafar2@illinois.edu

Session: Virology 1, 2024-01-21, 11:30 - 11:45

Objective: We have identified potential targets for UL13 in horizontal transmission, specifically virion protein unique short
(US) 10 (US10) and cellular lymphocyte antigen 6E (LY6E), thought to be involved in enhancing virus infection. Our objective
is to delineate the mechanistic importance of UL13 in transmission through US10 and LY6E

Methods: In Specific Aim 1, we used recombinant MDV expressing fluorescent proteins and epitope-tagged UL13 and US10
to study the importance of US10 in transmission using an experimental and natural infection chicken model and protein
expression using western blotting.

Results: We determined that US10 expression was completely abrogated during MDV UL13-null replication, while UL13
expression was unaltered in the US10-null virus, but its localization was completely nuclear. When tested in our experimental
and natural infection model in chickens, the US10-null virus transmitted like wildtype, showing that US10 is not required for
transmission contrary to our original hypothesis.

Conclusions: Our results showed that expression of both UL13 and US10 are dependent on each other, with US10 protein
expression abrogated in the absence of UL13, while UL13 localization is dysregulated when US10 is absent during MDV
replication. However, contrary to our original hypothesis, US10 is not required for horizontal transmission of MDV. Thus, the
abrogated expression of US10 in the ULI13-mutant virus does not link US10 to the requirement of UL13 in horizontal
transmission. Further studies are required to address the functional importance of UL13 during horizontal transmission.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no. 2020-
67015-21399 from the USDA National Institute of Food and Agriculture.
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52 - Streamlining classification of PRRSV-2 ORFS5 lineages and sublineages using Nextclade
Michael Zeller!, Jennifer Chang?, Phillip C Gauger?, Jiangiang Zhang®, Giovani Trevisan®

Towa State University Veterinary Diagnostic Lab, *Fred Hutchinson Cancer Research Center, 3lowa State University
Veterinary Diagnostic & Production Animal Medicine. mazeller(@jiastate.edu

Session: Virology 1, 2024-01-21, 11:45 - 12:00

Objective: The ability to unambiguously identify PRRSV strains through a consistent nomenclature is quintessential for
tracking viruses over time and space and for communication and response to viral disease outbreak(s). A standard framework
for PRRSV-2 identification and classification based on genetic lineage was established and refined, but access to standard
references and consistency between classification assignment methodologies still complicates the adoption of this framework.
The objective of this project is to provide a standardized trivial workflow that is suitable for both swine producers and
researchers for classification and comparison of their PRRSV-2 ORFS5 sequences.

Methods: Yim-im et al. 2023 provided the latest refinement to the PRRSV-2 ORF5-based lineage nomenclature, extending
work previously by Paploski et. al 2019 and 2021. Scaffold sequences representing this updated lineage structure, including
historical and contemporary vaccines, were combined with metadata representing year, country, and RFLP of the sequence.
These sequences were processed through the Nextclade pipeline using PRRSV0004437 (GenBank DQ478308), a PRRSV-2
ORFS5 gene with 100% sequence homology to VR2332, as reference strains for rooting and comparison. The resultant Nextclade
dataset files were staged on a GitHub repository for use with Nextclade Web or Nextclade CLI.

Results: The resultant classifier can be accessed through a link on the PRRSView homepage (PRRSView,
https://prrsv.vdl.iastate.edu/). This classifier functions the same as other classifiers hosted by the Nextclade core group and can
provide genetic-based PRRSV-2 ORF5 classifications on demand. Nextclade provides additional sequence metrics such as
classification quality and notable mutations relative to the reference sequences. The submitted query sequences are appended
to the reference tree using phylogenetic placement, allowing for comparison to nearby sequences of reference viruses and
vaccine strains. The tree can display metadata about the genotype, year collected, country and state, and RFLP of the reference
and vaccine sequence set for comparison. Although Nextclade is hosted as a webtool, the sequences are not uploaded to a
server, and all analyses stay strictly confidential to the user.

Conclusions: The implemented PRRSV Nextclade dataset provides a transparent and consistent platform for streamlining
PRRSV-2 ORFS5 lineage classification. The convenient accessibility and public nature of the platform allows diagnosticians,
veterinarians, producers, and researchers to assign a common nomenclature to their PRRSV-2 ORFS5 sequences.

Notes:
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53 - Long-distance dispersal and spread of animal and plant diseases under increased ecological complexity

C.C. Mundt!, S. Bhattacharyya!, S. Chatterjee?, L. Cohnstaedt®, D.H. Gent*, C.M. Jones’, R. K. Meentemeyer®, P. Ojiambo?, L.
Santamaria!, C. Scoglio®, M.J. Tildesley’

!0Oregon State University, The City College of New York, *'USDA/ARS, Kansas State University, “‘USDA/ARS, Oregon State
University, *North Carolina State University, °Kansas State University, "University of Warwick. chris.mundt@oregonstate.edu

Session: Epidemiology 2, 2024-01-21, 10:30 - 10:45

Objective: The global objective of our project is to evaluate multiple outbreaks, complex host communities, and different
sources of stochastic transmission during the spatiotemporal spread of epidemics caused by pathogens with long-distance
dispersal (LDD). This will be done by addressing four hypotheses: 1) Locations of multiple sources of epidemic outbreak can
be imputed from population dynamic models. 2) Ecological spillover effects influence the spread of LDD epidemics and the
observed relationships between disease spread and taxonomic diversity. 3) Robust predictions of pathogen transmission require
understanding the effects and sources of uncertainty. 4) A unifying framework of biological processes will emerge across LDD
diseases incorporating diverse hosts, pathogens, and environments evolving with time.

Methods: The above hypotheses will be addressed with a set of hosts and pathogens of highly divergent taxonomy, but which
share the common characteristic of potential for LDD. The six model systems are foot-and-mouth disease of livestock, West
Nile Virus, sudden oak death, cucurbit downy mildew, hop powdery mildew, and wheat stripe rust. The model systems were
carefully chosen based on a history of strong prior work, high quality data for parameterizing models, and extensive previous
modeling efforts. Further, for five of these systems, observational tests of hypotheses from natural experiments can be made
utilizing extensive data collected during actual epidemics. Two systems will also be used in manipulative experiments to test
hypotheses. Several participants have long-term knowledge of their disease system that will enable them to also investigate
optimization of mitigations in terms of policies, societal impacts, and epidemic spread.

Results: This presentation will describe previous work supporting commonality among plant and animal systems for LDD,
plans for undertaking the described work, and preliminary results from the first year of the project.

Conclusions: Much of the theory regarding epidemic spread is understandably anchored in simplified conditions of single
outbreak sites, uniform hosts, and deterministic epidemic responses. The project will add to our knowledge of disease
transmission and spread by incorporating epidemic complexities that are not always considered in models and theory. The work
is fundamental to our understanding of disease spread, predicting the spread of epidemic invasion, and designing disease control
strategies. The work is providing a rare opportunity to test hypotheses in natural and manipulative field experiments. The
applicability of a broad diversity of plant, animal, and human pathogens with fat-tailed dispersal kernels will be rigorously
evaluated via the interdisciplinary modeling efforts. 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 will have been derived over varying spatial scales. The proposed work will increase our knowledge of several
highly important diseases of animals and plants, which should lead to improved management strategies.

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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54 - Exploring the role of land cover on fowl cholera outbreaks in midwestern commercial poultry sites
Lingyu Ouyang!, Ningchuan Xiao!, Andréia G. Arruda’

IThe Ohio State University. ouyang.193@osu.edu

Session: Epidemiology 2, 2024-01-21, 10:45 - 11:00

Objective: Pasteurella multocida (PM) is a causative pathogen for fowl cholera and is one of the most important bacteria
affecting poultry. PM can be transmitted through direct contact, airborne, and fomites. However, understanding on how
environmental features impact PM transmission risk remains unclear. This study aims to investigate the association between
land cover and fowl cholera cases in poultry farms, focusing specifically on how land cover types and their distances to the
farms affect disease outbreaks.

Methods: The case-control study used a PM incidence data set acquired from a private Midwestern poultry production company
in the United States, spanning from 2013 to 2021. Landcover features were obtained from the National Land Cover Database
2016. Multivariable logistic regression models were constructed using 40 farms that experienced a fowl cholera outbreak within
the study period as cases, and 40 farms that did not have a fowl cholera outbreak as controls. A total of five models were built
using STATA 14, each utilizing landcover variables captured within different radii, ranging from 1 to 5 km with an interval of
1 km.

Results: Preliminary results indicate that, within a 1 km radius, wetland is the only influential land cover, increasing the odds
of a farm being a case by 4.28 times compared to farms without nearby wetlands (P = 0.005). Within 2 and 3 km radii,
pasture/hay emerges as the most influential land cover type. For each 0.1 km? increase in pasture/hay coverage, the odds of
being a case rise by 1.88 (P=0.005) and 1.27 (P=0.005), respectively. Within a 4 km radius, the presence of large forest areas
(over 3 km?) increases the odds of an outbreak by 3.5 times compared to farms with smaller forest areas (P=0.009). In 5 km
radius, for 1 km? increase in forest area, the odds of having an outbreak increase by 1.23 times (P=0.048).

Conclusions: Our preliminary results indicated that land cover can be a significant risk factor in commercial poultry fowl
cholera outbreaks. Furthermore, our results suggest that the impact of land cover on disease outbreaks can vary by type and
distance. Our results can inform decisions for disease prevention in the field. For instance, certain wildlife species, including
wild birds and rodents, are susceptible to PM and could serve as carriers and vectors of PM. Moreover, proximity to certain
land cover types can increase the accessibility for these wildlife species. Therefore, farms located near these identified risk land
cover types could enhance their biosecurity measures by implementing fencing, which serves to limit wildlife contact. It is
important to point out that the influence of land cover appeared to diminish beyond a 5 km radius, indicating that land-related
risk factors for fowl cholera would likely have more impact if closer to poultry sites. Next project steps underway include
collecting and accounting for confounders in the analysis, including date of outbreak, poultry density in the area, and land
slope.

Notes:
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55 - Disease transmission dynamics and host-pathogen coevolution under varying temperatures
Bret Elderd', Scott Grimmell!, Kale Costanza', Nathaniel Haulk'

"Louisiana State University. elderd@lsu.edu

Session: Epidemiology 2, 2024-01-21, 11:00 - 11:15

Objective: As the climate continues to warm, we are seeing a variety of 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 evolutionary and
coevolutionary effects of climate change on disease transmission.

Methods: Using an easily manipulated insect host-pathogen system -- the fall armyworm (Spodoptera frugiperda), an
agricultural pest, and its 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. Larvae become infected while feeding on leaf tissue that has been contaminated with the
lethal virus. To examine disease transmission, we exposed hosts that had been coevolved with the virus to varying amounts of
the coevolved virus while the host fed on leaf tissue. In a separate set of experiments, we quantified hemocyte production and
pathogen production in exposed hosts. We conducted both experiments using multiple generations of the host and the virus.

Results: Our transmission experiments show how transmission dynamics vary across multiple generations according to
temperature. Our experiments on host and pathogen responses, show how hosts and pathogens respond to varying temperatures
via changes in hemocyte and pathogen production, respectively.

Conclusions: The conclusions drawn from this research are not only applicable to this system but also other silvicultural and
agricultural pathogen-susceptible pest species of which there are many. This research will, in turn, improve our ability to
determine how best to use these pathogens as bioinsecticides. In future research, we will examine the differences in transmission
dynamics between evolved and coevolved pathogen lines under differing temperature regimes.

Financial Support: This work was supported by USDA grant 2019-67014-29919 as part of the joint NSF-NIH-USDA Ecology
and Evolution of Infectious Diseases program.
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56 - Importance of waterfowl migration timing on the transmission dynamics of HPAI at the waterfowl-poultry interface

Sebastian G. Llanos-Soto!, Dylan Yaffy?, Marina Pavlak®, Renata Ivanek!

'Department of Population Medicine and Diagnostic Sciences, Cornell University, *Department of Pathobiology and
Population Sciences, Royal Veterinary College, *Department of Veterinary Economics and Epidemiology, Faculty of
Veterinary Medicine, University of Zagreb. sgl67@cornell.edu

Session: Epidemiology 2, 2024-01-21, 11:15 - 11:30

Objective: Evaluate the impact of waterfowl migration timing on the dynamics of highly pathogenic avian influenza (HPAI)
at the waterfowl-poultry interface and the risk of HPAI introduction to backyard poultry farms.

Methods: We developed a modified Susceptible-Infected-Recovered model of HPAI spread among key waterfowl in a natural
wetland area and the HPAI introduction to nearby backyard poultry farms. An agricultural region in Croatia that includes the
Crna Mlaka Ornithological Reserve was used as a model system due to historical data on HPAI in backyard poultry farms.
Waterfowl were represented by mute swans (Cygnus olor), as a relevant HPAI sentinel species, and mallards (A4nas
platyrhynchos), both resident and migratory populations, as a key species responsible for the initial introduction and spread of
HPALI into waterfowl-inhabited areas. The baseline model accounted for direct intraspecies transmission of HPAI in wild birds
and indirect transmission through the environment. Stochasticity was incorporated via Monte Carlo simulations. The
transmission of HPAI from mallards to backyard poultry farms was calibrated with data on waterfowl demographics and HPAI
outbreaks in backyard poultry in the region. Partial rank correlation coefficient (PRCC) analysis was performed to determine
how the timing of waterfowl migration, HPAI viral shedding to the environment, and the rates of recovery and mortality from
HPALI infection in wild birds influences the probability of HPAI introduction to backyard poultry farms. The importance of the
intraspecies HPAI transmission rate in mallards and mute swans was assessed in a scenario analysis.

Results: Model predictions indicate a median probability of HPAI introduction to backyard poultry farms of 0.14% (5"-95%
percentiles (Ps-Pos): 0.06%-0.24%) and a median mute swan mortality of 0.17% (Ps-Pos: 0.02%-0.77%) during a one-year
period starting in September (prior to mallard fall migration). The overlap period between migratory mute swans and mallards
was positively correlated with the infection probability in backyard poultry farms (p=0.74) and mute swan mortality (p=0.50).
Meanwhile, HPAI virulence in mallards (i.e., mortality rate) showed a strong negative correlation with the infection probability
in backyard poultry farms (p=-0.90) and mute swan mortality (p=-0.72). Scenario analysis revealed the sensitivity of model
predictions to the uncertainty in the intraspecific HPAI transmission rate (per mallard per day).

Conclusions: Insights from this study highlight the importance of monitoring waterfowl migratory movements in densely
populated wetland areas to prevent outbreaks in backyard poultry farms. As migration times can change from year to year in
waterfowl, this information will assist in identifying areas during the winter season where HPAI surveillance efforts and
biosecurity measures should be prioritized. Future studies are needed to improve understanding of HPAI virulence in reservoir
species, such as mallards, to enhance outbreak forecasting in backyard poultry farms. Furthermore, improving the knowledge
of intra- and interspecies transmission of HPAI in waterfowl species will assist in better representing HPAI dynamics among
wild bird populations and the risk of transmission to poultry farms, as well as the role of other coexisting waterfowl species in
the dynamics of HPAL

Notes:
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57 -- Japanese encephalitis virus transmission in swine populations: A rapid systematic review of the literature

Vanessa Horton'!, Christy J. Hanthorn!, Ashley Thackrah!, Stephen Edache!, Andrea L. Dixon!, Leela Noronha?, Dana Mitzel?,
Vienna R. Brown?, Lee Cohnstaedt?, Chad Mire?, Natalia Cernicchiaro!

'Kansas State University, Center for Outcomes Research and Epidemiology, 2United States Department of Agriculture,
Agricultural Research Services, National Bio and Agro-Defense Facility, Foreign Arthropod-Borne Animal Diseases Research
Unit, United States Department of Agriculture, Animal and Plant Health Services, Wildlife Services, National Feral Swine
Damage Management Program. veloso@ksu.edu

Session: Epidemiology 2, 2024-01-21, 11:30 - 11:45

Objective: The United States (US) is considered a susceptible region for introduction of Japanese encephalitis virus (JEV)
given ample competent mosquito vectors, susceptible hosts, and environmental conditions. As JEV incursion represents a threat
to the US, provision of up-to-date information on mechanisms of disease, control, detection, and treatment is crucial to ensure
preparedness. As pigs are considered the main amplifying host for JEV, a rapid systematic review (SR) of the literature was
conducted to investigate the role of swine (domestic and feral) in JEV transmission and identify knowledge gaps that may guide
future research efforts.

Methods: From an initial screen of 3,163 records from reference databases and 497 records from governmental websites and
hand searches, a total of 222 articles were deemed relevant, and included for data extraction and synthesis. To expedite the SR
process, recommended strategies were implemented, including limiting the number of databases searched, restricting secondary
screening only to abstracts of uncertain relevance, not assessing risk of bias, and others. Outcomes of interest, such as
mechanisms of transmission, clinical and pathological signs, risk factors, diagnostics performance, vaccine efficacy, and
control measures were extracted from included articles. A framework that has been previously piloted and published was used
to systematically identify the gaps in knowledge.

Results: Transmission of JEV via infected mosquito bites has been widely documented and is well established; however, some
evidence of JEV oronasal transmission has been also reported. Despite pigs exhibiting a short-lived viremia of 4 to 5 days, JEV
has been demonstrated to persist in their tonsils 25 days post infection. The inability of swine to efficiently clear JEV from this
site may explain their role as a reservoir and amplifying host. In adult swine, JEV infection may cause reproductive disorders,
including abortion, stillborn and (or) mummified fetuses in sows, and orchitis in boars. Although maternal antibodies confer
protection under field conditions during the first months of life, naive piglets can manifest neurologic signs including ataxia
and tremors, which may progress to wasting disease and death. To this date, no specific therapy is available for mitigating JEV
infection in pigs. Application of biosecurity practices, vector control, and vaccination are recommended as preventive measures
to combat introduction and spread of JEV in piggeries, yet, literature supporting the effectiveness of biosecurity and vector
control strategies were limited. Although there is no JEV vaccine licensed for pigs in the US, attenuated vaccines are reported
to elicit superior immunogenicity compared to inactivated vaccines. Various diagnostic tests can be utilized to detect JEV in
swine, with titration methods of neutralizing anti-JEV antibodies being regarded as the gold standard.

Conclusions: Although current conditions have not resulted in a JEV incursion in the US, the recent expansion of JEV in
Australia highlights its potential to expand under increasing globalization and climatic change. This rapid SR summarizes the
available, up-to-date literature on epidemiology, risk factors, pathophysiology, diagnostics, and control measures of JEV in
swine, to provide a better understanding of this virus and support US preparedness efforts.

Financial Support: Swine Health Information Center (SHIC); Kansas State University, College of Veterinary Medicine
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58 - Insights into Japanese Encephalitis Virus transmission: A systematic review update on vector and host competence
Stephen Edache !, Ana Oliveira?, Vanessa Horton!, Andrea Dixon!, Natalia Cernicchiaro!

!College of Veterinary Medicine, Kansas State University, 2School of Veterinary Medicine, University of California — Davis.

edache@ksu.edu
Session: Epidemiology 2, 2024-01-21, 11:45 - 12:00

Objective: Japanese Encephalitis Virus (JEV), transmitted primarily by mosquitoes, causes encephalitis in multiple host
species including humans. It remains a zoonotic pathogen across Asia and the Western Pacific region, and its potential
introduction into the United States (US) could result in major disease outbreaks and economic consequences. In light of JEV’s
geographic expansion and its potential imminent incursion in the US, assessing transmission efficiency and host susceptibility
is critical to understanding the epidemiology of JEV and its epidemic potential. This study updates the previous systematic
literature review by Oliveira et al. (2018) by appraising scientific literature published from 2016 to 2022 on host and vector
competence for JEV transmission.

Methods: Following the protocol designed a priori, a comprehensive literature search was carried out using Web of Science,
PubMed, Scopus, and Armed Forces Pest Management Board databases. Using a systematic review software and a set of
eligibility criteria, the title and abstracts of the searched articles were screened for relevance. All relevant articles were assessed
for risk of bias, to evaluate both internal and external validity, and data extraction to collect information pertinent to outcomes
of interest, such as transmission efficiency (infection, dissemination, and transmission rates), host preference, and susceptibility
to infection.

Results: Data were extracted from a total of 62 relevant articles, with the majority being observational studies (66.1%, 41/62).
In terms of vector competence, the reported percentages of JEV positive mosquitoes/mosquito pools ranged between 0.0%
(several mosquito species) and 63.6% (Culex tritaeniorhynchus). The infection, dissemination, and transmission rates among
mosquito vectors showed considerable variation, with values ranging from 0 to 100%, 0 to 96%, and 0 to 100%, respectively.
Culex species were the most commonly identified vectors across all studies and showed a preference for feeding on pigs, birds,
and cattle blood. Regarding host competence, the reported percentages of JEV positive hosts varied widely, ranging from 0.0%
to 96.7%, with the highest percentage reported in pigs. In addition, pigs also had a higher reported duration of viremia (14
days) and infectiousness (10 days), compared to other host species, such as birds, where viremia lasted for 2 to 3.5 days.
Notably, vector-free transmission was also reported in pigs, which resulted in viremia lasting for 1 to 4 days.

Conclusions: Obtaining current and in-depth information on vector and host competence is vital to understand JEV
transmission dynamics, which are necessary to establish robust surveillance programs and implement effective preventive and
control measures at both local and global levels.

Financial Support: Swine Health Information Center (SHIC), and College of Veterinary Medicine, Kansas State University.
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59 - Effect of benchmarking reports on the transfer of passive immunity, navel health, and hydration in surplus dairy
calves

Ting-Yu Cheng!, Jessica Pempek?, David Renaud®, Kathryn Proudfoot*, Zachary England®, Devon Wilson®, Nora Bello®,
Gregory Habing!

"Department of Preventive Veterinary Medicine, College of Veterinary Medicine, the Ohio State University, 2Livestock
Behavior Research Unit, USDA-ARS, *Department of Population Medicine, Ontario Veterinary College, University of Guelph,
“Department of Health Management, Atlantic Veterinary College, University of Prince Edward Island, *Department of Animal
Sciences, College of Food, Agricultural, and Environmental Sciences, the Ohio State University. cheng.1784(@osu.edu

Session: General Health & Physiology 1, 2024-01-21, 10:30 - 10:45

Objective: Surplus dairy calves, or calves that cannot be used to replace the milking cows, are often marketed within the first
week of life and receive suboptimal early-life care. This study aimed to test the hypothesis that delivering benchmarking reports
containing the health data of calves at calf dealers back to the source dairy farms would improve the metrics for the transfer of
passive immunity (TPI), navel health, and hydration of calves delivered to calf dealers.

Methods: Overall, 13 dairy farms were recruited and randomly assigned to intervention (n = 6) and control (n = 7) groups.
Two calf dealers were visited in May 2021 - June 2022 for health assessment in calves recruited farms. Six months after the
study initiation, farm-wise benchmarking reports were generated for intervention farms containing metrics for passive transfer
(total serum protein > 5.1 g/dL), navel health, and hydration. De-identified results from other farms were included in the reports.
Changes in these metrics by the effect of benchmarking report reception were investigated using 3 calf-level logistic mixed
models with “farm” as the experimental unit.

Results: A total of 653 calves were sampled and assessed from 6 intervention (n = 282) and 7 control (n = 371) farms. Model
estimates for the overall probability of failure of TPI and navel infection were 21.4% (95% CI=[13.9, 31.6]) and 20.5% [15.5,
26.5], respectively. Dehydration was marginally less likely from intervention farms compared to control farms after receiving
the benchmarking reports (OR = 0.29, [0.07, 1.13], p=0.07).

Conclusions: The results suggest the incidence of calf dehydration may decrease by delivering benchmarking reports back to
dairy producers. This demonstrates the positive effect of feedback on health status of off-farm calves to motivate dairy
producers to improve care practices in surplus calves.

Financial Support: This project was supported by Agriculture & Food Research Initiative Competitive Grant no. 2019-67015-
29574 from the USDA National Institute of Food and Agriculture.
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60 - Exposure to wildfire smoke PM2.5 causes pulmonary inflammation and behavioral alterations in dairy heifer calves
Alexandra Pace!, Kaitlin M. Mirkin', Mallery Larson!, Denise E. Konetchy', Pedram Rezamand!, Amy L. Skibiel!

"University of Idaho. pace4745@vandals.uidaho.edu

Session: General Health & Physiology 1, 2024-01-21, 10:45 - 11:00

Objective: Wildfires are becoming more severe with climate change, producing toxic air pollutants that can be transported
extensive distances. One of these pollutants, fine particulate matter (PM..s), can reach deep within the pulmonary tract following
inhalation, which adversely impacts respiratory health in several species. We previously established wildfire-PMa.s exposure
causes a systemic inflammatory response and shifts in energy metabolism in pre-weaned dairy heifers, paralleled with
indications of reduced health. However, the effects of natural exposure to wildfire-PMa.5s on the inflammatory response within
the respiratory tract, or how these responses may be reflected in the behavior of calves, has yet to be described.

Methods: Holstein heifers (#=17) born in July 2022 were monitored from birth to 90-d of age to assess responses to wildfire-
PMazs. Respiratory rates (RR), rectal temperatures (RT), heart rates (HR), and health scores were documented 3 times weekly,
while thoracic ultrasounds (TUS) were conducted 1 time per week. Additionally, blood was collected 5 times for hematology
analysis. Trans-tracheal washes (TTW) were performed 2 times over the course of the study on a subset of heifers (n=13) to
assess differential leukocyte proportions within the respiratory tract before and during smoke exposure. Daily and hourly
standing and lying behavior of this subset was recorded continuously using accelerometers. PMa s, temperature, and humidity
were recorded hourly. Temperature-humidity index (THI) was calculated using temperature and humidity data, and elevated
PM:25 concentrations were confirmed to be derived from wildfires using HY SPLIT modeling. Hourly behavioral and TTW data
were analyzed with generalized linear mixed models. All other data were analyzed using general linear mixed models.

Results: During this study, PM2.5s concentrations reached a daily average of 113.5 pg/m? and maximum hourly average of 150
ug/m’. Higher combined PM2.s and THI resulted in greater RT and HR, while reducing RR (all P<0.04). Several white blood
cell populations were initially reduced when PMa2.s and THI were increased at the same time, then increased in the following
days (all P<0.05). Basophils and eosinophils were increased with higher PM2.s and THI together (both P<0.05). With higher
PM:s and THI, eye scores increased, while cough scores decreased (all P<0.05). TUS scores increased for several days
following exposure to higher PM2s and THI together (P<0.05). During wildfire-PM2.s exposure as compared to pre-exposure,
TTW macrophage proportions increased (22.9 + 7.8% vs 5.7 £0.7%; P<0.001). Lastly, when PM..s and THI were greater, daily
and hourly standing times were increased, while lying times were decreased (all £<0.0001).

Conclusions: Alterations in pulmonary leukocytes and greater TUS scores indicate an inflammatory response occurred within
the pulmonary tract of heifers exposed to wildfire-PMz.s. This may indicate risk of reduced respiratory health in calves exposed
to wildfire-PMa.s, and heightened THI may exacerbate these effects. The behavioral responses of these calves indicate
discomfort or stress, which is a welfare concern. Further investigation is necessary to understand the interconnections between
pulmonary and circulating leukocyte alterations of heifers that inhale wildfire-PMa.s, and their relationship with behavioral
changes, to maximize health and welfare of calves exposed to wildfire-PMz .

Financial Support: This project was supported by the University of Idaho and the College of Agricultural and Life Sciences.
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61 - Pre-partum acetylsalicylic acid in dairy cattle: Effects on metabolism, health, and performance

A. A. Barragan!, E. Jimenez!, P. Zarei!, J. Spring!, J. Lection', M. C. Martinez', E. Hovingh!

"Penn State Unviersity. axb779@psu.edu
Session: General Health & Physiology 1, 2024-01-21, 11:00 - 11:15

Objective: The objective of this study was to assess the effects of prepartum administration of acetylsalicylic acid on: 1)
metabolic status and systemic inflammation, 2) daily milk yield in the first 50 days in milk (DIM), 3) incidence of diseases in
the first 60 DIM, and 4) reproductive performance in the first 150 DIM in dairy cattle.

Methods: At 14 days before the expected calving date, cows (n=404) and heifers (n=160) were blocked by body condition
score (optimal=3-3.5; high >3.75) and parity (nulliparous; parous), and randomly allocated to one of two treatment groups: 1)
ASA (n=286): receive one oral administration of acetylsalicylic acid (4 boluses; 480 grain/bolus; 125 g/d); or 2) PLC (n=278):
receive one oral treatment with gelatin capsules filled with water. Body condition score (BCS) was assessed, and blood samples
were collected (i.e., B-hydroxybutyrate [BHB] and haptoglobin [HP] concentration assessment), weekly starting 1 week before
treatment until 3 weeks after calving. Daily milk yields were collected for the first 100 DIM from on-farm computer records.
Subclinical ketosis and clinical metritis were assessed weekly for the first 21+3 DIM. Clinical disease events in the first 60
DIM and reproductive performance by 150 DIM were collected from on-farm computer records. The data were analyzed using
MIXED, GLIMMIX and LIFETEST procedures of SAS as a randomized complete block design.

Results: There was no difference in concentration of BHB between cows treated with ASA and PLC in the first 21 DIM.
Multiparous cows treated with ASA tended to have lower BCS at calving, 743, 1443 and 21+3 DIM compared to multiparous
cows treated with PLC. With regard to daily milk yield, there was an interaction between treatment, day and parity (p = 0.02).
Multiparous cows treated with ASA produced, on average, 1.6 kg less milk (days 69, 74, 82, 85, 90, and 94) compared to PLC
multiparous cows, while primiparous cows treated with ASA produced, on average, 3.9 kg more milk (days 9, 12, 48, 54 and
74) compared to PLC primiparous cows. Cows and heifers treated with ASA had lower HP concentrations at 7+3 DIM
compared with cows and heifers treated with PLC (ASA=58.78 pug/mL,95% CI=34.94-88.77; PLC=128.50 ng/mL, 95%
CI=93.56-168.98; p=0.03). Over-conditioned cows treated with ASA had a lower incidence of subclinical ketosis at 7+3 DIM
compared to ASA optimal body condition cows (Over conditioned ASA=32.28+5.26%; Optimal body conditioned
ASA=56.48+9.08%; p=0.04). Primiparous cows treated with ASA tended to have higher subclinical ketosis incidence at 21+3
DIM compared to primiparous cows treated with PLC. A larger percentage of primiparous cows treated with ASA became
pregnant in the first service compared to PLC primiparous cows (ASA= 56.1447.75%; PLC=32.1+4.93%; p=0.008). Similarly,
primiparous cows treated with ASA required fewer days to become pregnant compared to primiparous PLC cows
(ASA=106.45+3.48 d; PLC=124.12+3.81 d; p=0.004).

Conclusions: These findings suggest that treatment with prepartum acetylsalicylic acid may have positive effects on
primiparous cows’ performance, while it may negatively affect multiparous cows. In addition, this treatment may have positive
effects on post-partum cow health and reproductive performance.

Financial Support: This work was funded by the USDA National Institute of Food and Agriculture (grant # 2022-67015-
36353).
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62 - Endotoxemia triggers lipolysis and modifies dairy cows’ adipose tissue function
Miguel Chirivi!, Lynn Worden?, Jair Parales-Giron?, Adam L. Lock?, G. Andres Contreras'

"Department of Large Animal Clinical Sciences, Michigan State University, 2Department of Animal Science, Michigan State
University. chirivim@msu.edu

Session: General Health & Physiology 1, 2024-01-21, 11:15 - 11:30

Objective: The periparturient period is characterized by intense lipolysis in adipose tissues (AT) and systemic inflammation
that together increase the risk of disease. Systemic inflammation is often associated with endotoxemia and a higher incidence
of periparturient diseases. In vitro, endotoxins increase lipolysis in adipocytes, however, the systemic effect of endotoxemia on
AT lipolytic activity and function is unknown. The goal of this study was to characterize the adipose tissue responses of dairy
cows with endotoxemia.

Methods: Multiparous Holstein dairy cows [204 (SD=21.7) DIM] were infused IV with LPS from E. coli O55:B5 (n=4)] at 1
png/kg BW or 100 mL of saline infusion control (CON n=4). Plasma samples collected at -24, 0, 2, 6, 12, 24, 48, 72, 96, and
120 hrelative to infusion were used to quantify non-esterified fatty acids (NEFA; mmol/L), B-hydroxybutyrate (BHB; mmol/L),
calcium (Ca*; mg/dL), LBP (mg/mL), and haptoglobin (Hp; mg/mL). Subcutaneous AT (SCAT) biopsies were collected (right
flank) 24 h after infusion. SCAT were incubated in the presence of the lipolytic agent isoproterenol (ISO=1 uM, BASAL=0
uM) for 3 hours. Lipolysis was assessed by glycerol release (nmol glycerol/ mg of AT). A linear mixed model was used to
evaluate mean differences.

Results: Compared to CON, LPS increased NEFA at 24 h with a peak at 48 h (1.44 vs 0.7840.30; P<0.05). Compared to CON,
LPS elevated LBP and Hp at 12 and 24 h with LPB peaking at 24 h (15.19 vs 1.9+0.60) and Hp at 96 h (1.86 vs 0.66+0.18;
P<0.001). Compared to CON, LPS reduced BHB at 2 h (0.16 vs 0.624+0.04), and calcium by 6h (6.92 9.75+0.48) returning to
pre-infusion levels at 24 h and 48 h, respectively (P<0.001). Compared to CON, LPS lowered BASAL lipolysis in AT (0.32
vs 2.34+0.60; P<0.05). ISO-induced lipolysis did not differ between LPS and CON.

Conclusions: These data suggest that endotoxemia activates lipolysis and systemic inflammation. The reduced BASAL
lipolysis may be associated with the depletion of triglyceride reserves in AT after lipolysis. Future studies will explore the
effects of endotoxemia on AT inflammation and macrophage trafficking and its association with metabolic disease in dairy
COWS.

Financial Support: This research was supported by the USDA-National Institute of Food and Agriculture (Washington, DC);
competitive grant 2021-67015-34563.
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63 - Endocannabinoid synthesis is modulated by lipolysis pathways in dairy cows’ adipose tissue
Madison Myers!, Miguel Chirivi!, Jeff Gandy', Joseph Tam?, Maya Zachut®, G. Andres Contreras!

"Department of Large Animal Clinical Sciences, College of Veterinary Medicine, Michigan State University, *Institute for
Drug Research, School of Pharmacy, Faculty of Medicine, Hebrew University of Jerusalem, 3Department of Ruminant
Sciences, Agriculture Research Organization, Volcani Institute, Israel. smit2477@msu.edu

Session: General Health & Physiology 1, 2024-01-21, 11:30 - 11:45

Objective: In dairy cows, intense lipolysis (release of fatty acids, FAs) and inflammation in adipose tissue (AT) characterize
the periparturient period. When lipolysis is excessive and prolonged, cows’ susceptibility to disease, milk yield losses,
reproductive failures, and culling are amplified. Endocannabinoids (eCBs), bioactive molecules derived from FAs, modulate
lipolysis and inflammation in the AT of monogastric species. While currently unknown, the objective of this study was to
determine if eCB quantity and profile are mediated by 1) the abundance of FAs released, and 2) pathways activated during
lipolysis in bovine AT.

Methods: We compared the effects of basal (BAS; untreated) with stimulated canonical (isoproterenol, ISO) and inflammatory
(lipopolysaccharide, LPS) lipolysis pathways in adipocytes cultured from non-lactating, non-gestating dairy cows and
evaluated their effects on lipolysis, eCB production (LC-MS/MS), and gene expression (bulk RNA-seq). Statistical calculations
included one-way ANOVA with pairwise comparisons using Tukey's HSD and Pearson's correlations for LC-MS/MS and
glycerol data in JMP and, for sequencing data, DESeq2R-normalized counts were log-transformed and P-values adjusted using
Benjamini and Hochberg's approach for controlling FDR. Genes were considered differentially expressed when fold-changes
>1 and adjusted P-values <0.05.

Results: Induction of canonical lipolysis (ISO) resulted in the greatest FA release, which corresponded with increased eCB
abundance, enhanced expression of the eCB receptor CNR/ and eCB-synthesizing enzymes PTPN22 and PLCBI, and reduced
expression of the receptor TRPV 1. Inflammatory lipolysis (LPS) promoted FA release and enhanced eCB content vs. BAS -
although not to the extent of ISO - and promoted expression of TRPV1, eCB-synthesizing NAPEPLD, eCB-degrading PTGS2
and MGLL, and reduced expression of CNRI.

Conclusions: Lipolysis intensity, which differs upon stimulation of canonical and inflammatory lipolysis pathways, is
paralleled by eCB abundance, changes in eCB profile, and promotes differential expression of eCB system components in dairy
cows' AT. Collectively, these findings indicate that a complex relationship between the eCB system, inflammation, and lipolysis
exists and, to promote the health and maximize the productivity of dairy cattle, these pathways must be explored extensively
in future studies.

Financial Support: We extend our sincere gratitude to the following funding agencies: USDA-NIFA #2019-67015-29443,
#2021-67015-34563, and #2021-67037-34657; MAAA #AA-23-0014; US-Israel BARD #1S-5167-19.
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64 - Genetics of stress hormone concentrations in hair of healthy nursery pigs and their relationship with back test
responses

Fazhir Kayondo!, Hayder Al-Shanoon?, Dylan Carette?, Carmen Cole?, David Janz?, Frederic Fortin®, John Harding?, Michael
Dyck®*, Graham Plastow*, Pig Gen®, Jack Dekkers!

Towa State University, *University of Saskatchewan, *Centre de Devéloppement du Porc du Québec, *University of Alberta,
SCanada. jdekkers@jiastate.edu

Session: General Health & Physiology 1, 2024-01-21, 11:45 - 12:00

Objective: Cortisol and Dehydroepiandrosterone (DHEA) are circulating adrenal hormones whose concentration in the blood
varies in the face of infectious and non-infectious stressors. Their incorporation into hair makes their concentration in hair a
robust retrospective assessment of HPA-axis activity as a measure of an animal’s stress response over the period of hair growth.
Our objective was to estimate the genetic parameters of hormone concentrations in the hair of healthy pigs and their genetic
correlation with responses to the standard back-test.

Methods: Hair shaved from the rump area of 871 Large White X Landrace barrows (~40 d of age) from 6 breeding companies,
maintained in a high-health nursery, was analyzed for cortisol and DHEA concentrations. Behavioral responses to a 60 s
standard back-test were obtained at ~26 d of age, including the number of vocalizations (VN) and struggles (SN) and the
intensity of the vocalizations (VI) and struggles (SI). All pigs were genotyped with a 50K SNP panel and imputed up to 650K.

Results: Estimates of heritability of log-transformed levels of cortisol and DHEA using univariate animal models were 0.26 +
0.08 and 0.00, respectively, while litter effects explained 0.19 = 0.05 and 0.09 + 0.04 of the phenotypic variance, respectively.
Back-test responses were more heritable, ranging from 0.34 = 0.08 (VI) to 0.58 = 0.08 (VN), with small litter effects (0.00 to
0.06). Estimates of genetic correlations using bivariate animal models were high among the back-test responses, ranging from
0.58 + 0.16 for SN-VN to 0.96 + 0.04 for VN-VI and 0.99 + 0.10 for SN-SI. Estimates of genetic correlations of cortisol with
back-test responses ranged from low (0.08 + 0.23 with SI) to moderate (0.66 + 0.27 with SN).

Conclusions: The concentration of cortisol in the hair of healthy nursery pigs is a heritable molecular phenotype and is
genetically correlated with responses to the back-test. In subsequent research, their potential as indicator traits to select for
disease resilience will be investigated.

Financial Support: This study was funded by Genome Canada, PigGen Canada, and Agriculture and Food Research Initiative
Competitive Grant # 2021-67015-34562 from the USDA National Institute of Food and Agriculture.
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65 - One Health interventions to better understand transmission and prevent vector-borne zoonoses spread

Christine Petersen!

"Department of Epidemiology, University of lowa. christine-petersen@uiowa.edu

Session: CRWAD Council Keynote and Special Symposium, 2024-01-21, 2:00 - 3:00

Still in the shadow of the SARS Co-V2 pandemic, there is a much greater scientific and public recognition of the impact of
zoonotic diseases, which are responsible for 75-85% of emerging infectious outbreaks (in people). Despite this increased
recognition, there are still many limitations to how animal vs human infectious diseases are considered. Our work focused on
zoonotic vector-borne diseases has led to a recognition that interventions that limit transmission from a domestic reservoir,
focusing on dogs, can lead to improvement of both animal and human health both within the United States and globally. These
One Health approaches are gaining in recognition for the ability to decrease morbidity and mortality against infectious agents
like the obligate intracellular protozoan parasite Leishmania infantum and the most common human vector-borne disease in
the US, Borrelia burgdorferi. 1 will discuss the findings from both vaccine and insecticide field trials from my collaborative
group and lessons to take forward from our findings.
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66 - Genomic solutions for sustainable beef production: Climate-smart cattle breeding

Raluca G. Mateescu!

"Department of Animal Sciences, University of Florida. raluca@ufl.edu
Session: CRWAD Council Keynote and Special Symposium, 2024-01-21, 3:00 - 3:45

In tropical and subtropical regions where more than half of the world cattle are maintained, climatic stress is a major limiting
factors of production efficiency. This stress is expected to increase due to predicted changes in climate. Beef cattle when
exposed to environmental high temperature and humidity, exhibit significant declines in feed intake, growth, fertility and
welfare. Selection to increase productivity disregarding the genotype x environment interaction is likely to increase
susceptibility to climatic stress. This makes the quest for heat-tolerant cattle with increased efficiency of production and
reproduction increasingly important. Bos indicus cattle exhibit increased resistance to environmental stressors but they also
have slower growth, lower fertility and meat quality relative to Bos taurus cattle. Beef producers in tropical and sub-tropical
environments are incorporating a certain proportion of ‘indicus’ genes in their herds but, without knowledge of genes associated
with thermotolerance, this also brings along negative aspects of indicus cattle. My research strives to uncover the phenotypic
and genetic relationships underlying this thermotolerance-production complex and subsequently identify the functional variants
for thermotolerance without an antagonistic pleiotropy on production and reproduction. This will allow the incorporation of
the GxE interaction in genomic selection programs for improvement of economically important traits in a predicted hotter
world.

The values of heritability estimated by my group indicate a large, exploitable genetic variance which can be used in selection
programs to improve heat tolerance in cattle. Novel traits describing the thermotolerance phenotype such as sweat gland area,
short hair length and body temperature under high THI conditions had medium to high heritabilities. More importantly, the
genetic correlations estimated in this population are encouraging, indicating favorable relationships between the
thermotolerance phenotypes and the production traits. This would suggest that genetic programs to improve resilience to
environmental stress could be successful and opportunities exists for simultaneous improvement of production related traits.
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67 - R&D needs for U.S. agriculture in a changing climate

Ariel Ortiz-Bobea!

!Charles H. Dyson School of Applied Economics and Management and Jeb E. Brooks School of Public Policy, Cornell
University. a0332@cornell.edu

Session: CRWAD Council Keynote and Special Symposium, 2024-01-22, 4:15 - 5:00

Recent evidence indicates anthropogenic climate change has reduced global agricultural productivity (Ortiz-Bobea et al., 2021).
There are also indications that US productivity growth is slowing (Ball et al. 2013; Andersen et al. 2018). But US agriculture
remains among the most productive in the world due relatively high historical investments in research and development (R&D).
However, the adequacy of current R&D spending in the face of rapid climate change is not well understood.

We quantify the R&D needs necessary to offset the emerging impacts of climate change on US agricultural productivity. Our
approach is based on an econometric model estimating the effect of R&D and weather fluctuations on Total Factor Productivity
(TFP) coupled with counterfactual climate simulations from the Coupled Model Intercomparison Project Phase 6 (CMIP6).
TFP is a common aggregate measure of productivity used in economics to jointly track the productivity of all agricultural inputs
(as opposed to partial measures of productivity like crop yield or labor productivity).

Our preliminary findings indicate that under a rapid warming scenario (SSP5-8.5), climate change would cause about a 20%
reduction in US agricultural productivity relative to a scenario without climate change. This means US agriculture would
produce 20% less for the same level of inputs. This effect is equivalent to reducing the TFP growth rate from the historical
1.5%/year to about 1.2%/year. Compensating for this slowdown require more rapid growth in R&D. We estimate a preliminary
elasticity of the research stock on TFP of 0.4 which is in line with the literature. This implies that to sustain the historical TFP
growth rate of 1.5%/year would require a 3.75%/year growth in the research stock in the absence of climate change. With
climate change that rate would need to increase to 4.5%/year. We explore the sensitivity of these results to numerous variations
of the econometric model.

References
Andersen, M. A., Alston, J. M., Pardey, P. G., & Smith, A. (2018). A century of US farm productivity growth: A surge then a
slowdown. American Journal of Agricultural Economics, 100(4), 1072-1090.

Ball, E., Schimmelpfennig, D., & Wang, S. L. (2013). Is US agricultural productivity growth slowing? Applied Economic
Perspectives and Policy, 35(3), 435-450.

Ortiz-Bobea, A., Ault, T. R., Carrillo, C. M., Chambers, R. G., & Lobell, D. B. (2021). Anthropogenic climate change has
slowed global agricultural productivity growth. Nature Climate Change, 11(4), 306-312.
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68 - Food’s journey in the last mile - managing food waste as untapped resources

Zhengxia Dou!

'Department of Clinical Studies, School of Veterinary Medicine, University of Pennsylvania. douzheng@vet.upenn.edu

Session: CRWAD Council Keynote and Special Symposium, 2024-01-21, 5:00 - 5:45

Food comes a long way literally and figuratively considering the natural as well as manufactured resources used to produce it.
Unfortunately, about 1/3 of food produced for human consumption is lost and wasted from harvest to table. Food loss and waste
(FLW) has profound impact. It undermines our ability to combat hunger. The production of the uneaten food contributes
significantly to climate and resource burdens. For example, roughly 30% of arable land, 20% of freshwater withdrawals, and
38% of total energy consumption are used in vain for producing the food that is lost and wasted globally. FLW has climate
footprint accounting for 15% of the anthropogenic greenhouse gas emissions. To mitigate the unwanted consequences, the best
approach is to reduce food loss and waste at the source. Indeed, waste prevention has been the highest priority in food waste
reduction and recovery hierarchy. However, despite tremendous effort and some success locally, progress has been limited and
the scale and magnitude of FLW have not abated. The latest assessments based on updated loss and waste parameters reported
global FLW to approximate 1.6 billion tonnes, compared to the 1.3 billion tonnes estimates over a decade ago. Clearly, societies
must not rely on waste prevention alone but must also accelerate the progress in tandem with improving the management of
food waste in the last mile, that is, the handling and end-of-life disposal of the biomass materials in order to mitigate climate,
resource, and various sustainability burdens.

Embedded in food waste materials are hundreds of million tonnes of biogenic carbon, which exists as carbohydrates, along
with other nutrients such as proteins, lipids, and minerals. At the University of Pennsylvania School of Veterinary Medicine,
we are developing ways and means for upcycling food waste and its nutrients to animal feed to support meat, milk, and egg
production while addressing climate and resource challenges. My talk will present quantitative data from interdisciplinary
studies on GHG emission reduction and land, water, agri-chemical sparing capacities when suitable food waste is upcycled to
animal feed. Collective evidence from feeding studies on animal performance in response to diet incorporated with many types
of food waste sources will be provided. I will also discuss de-risking strategies for disease transmission mitigation and
overcoming policy bottlenecks to support more beneficial and sustainable use of the untapped resources.
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69 - What question are we trying to answer? Embracing causal inference

Jan M. Sargeant!

!'Ontario Veterinary College, University of Guelph. sargeanj@uoguelph.ca

Session: AVEPM - Schwabe Symposium, 2024-01-22, 8:30 - 9:15

The theme for the 2024 Schwabe Symposium is “Remaining relevant: Conceptual advances in research in veterinary
populations”. This abstract describes the keynote address. As epidemiologists, we are taught from the start of our training that
“correlation does not imply causation”. While this is true, it is also true that identifying causes is a key objective for much of
the research that we conduct. Random allocation to intervention groups addresses concerns with the temporal sequence of the
exposure and outcome and with confounding, and therefore is a strong design for determining causation. However, an
experimental approach is not always ethical or feasible. Therefore, observational studies are common in research in animal
populations. Analytical observational studies may be used to predict an outcome, to identify potential associations for further
study, or to identify causal associations. There is empirical evidence that veterinary epidemiologists are conducting
observational research with the intent to identify causes; many studies include control for confounding (a causal construct) and
causal language often is used when interpreting study results. Conceptual frameworks for causal studies are available and
include a progression from development of specific hypotheses to be tested, approaches for selection of variables, methods for
statistical estimation of the relationship between the exposure and the outcome, and interpretation of that relationship as causal.
When comparing observational studies in veterinary populations to those conducted in human populations, the application of
each of these steps is quite different. For instance, prior knowledge is used to selection confounding variables in the majority
of observational studies in human populations, whereas data driven (algorithm-based) approaches are the norm in observational
studies in veterinary populations. The implications of differences in approaches between observational studies in human and
animal populations will be discussed and potential solutions will be presented.
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70 - Rethinking variable selection and study design approaches

Annette O’Connor!

"Dept. Large Animal Clinical Sciences, Michigan State University. oconn445@msu.edu

Session: AVEPM - Schwabe Symposium, 2024-01-22, 9:15 - 10:00

In keeping with the theme 2024 Schwabe Symposium, honoring the lifetime achievements of Dr. Jan Sargeant, “Remaining
relevant: Conceptual advances in research in veterinary populations,” this talk will explore the complexities of estimating causal
parameters. In the pursuit of understanding the causes of disease, researchers often conduct observational studies seeking to
obtain unbiased estimates in causal exposure-disease relationships. However, estimating causal effects from observational
studies presents a complex challenge when contending with confounders and intersecting causal pathways, which can obscure
estimation. This presentation aims to unravel these complexities by spotlighting the use of directed acyclic graphs (DAGs)
from the conceptualization phase of study design to understand how we should select variables to control. Directed acyclic
graphs are not merely tools for modeling; they are fundamental in the study design process, enabling researchers to visually
and logically map out potential causal relationships and confounding factors. This approach ensures a more rigorous and
nuanced control of variables, using either design or analysis or both- enhancing the integrity of the study's findings. This
presentation will underscore the importance of DAGs in identifying the multiple causal pathways and biasing pathways when
deciding what to control using either the design or the analysis. To illustrate the practical application and significance of this
methodology, we will use a case study within the One Health framework. This example will focus on the impact of emissions
from animal feeding operations on the health of nearby community members. By employing DAGs in this context, we aim to
demonstrate how they can effectively disentangle complex environmental and health interactions, thereby providing more
accurate and actionable insights. Moreover, we will discuss the repercussions of neglecting DAGs in study conceptualization,
highlighting instances of potential research wastage due to inadequate variable control. Through this presentation, we aim to
advocate for the broader adoption of DAGs in observational study designs, promoting a more systematic and evidence-based
approach to understanding exposure-disease relationships.
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71 - Investigating the effects of dietary and management modifications on Salmonella enterica population in harvest-
ready beef cattle

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

!Texas Tech University School of Veterinary Medicine, *West Texas A&M University Department of Agricultural Sciences.
ybotero@ttu.edu

Session: Food Safety, 2024-01-22, 8:30 - 8:45

Objective: Salmonella enterica is one of the leading foodborne pathogens in the USA, found in beef products, cattle, and their
environment. Salmonella prevalence and serotype distribution in cattle and feedlots can be impacted by dietary interventions
leading to liver abscesses in cattle, an area that remains largely unexplored. Our randomized controlled feedlot trial investigates
the impact of high-starch (H-STARCH) or control (CONT) diets with regular (REG) or erratic (ERRA) feeding schedules on
Salmonella populations found in cattle (feces and lymph nodes), and their environment (hide and pen composite).

Methods: Cattle (n=720) were weight-blocked and randomized into 12 blocks with 4 pens each (15 cattle/pen). Each pen
received one of the 2x2 treatments for an average of 206 days. From a subset of cattle, fecal samples were collected on days
56, 112, and immediately before slaughter, along with 2 pen composite samples. Before shipping, hide swabs were obtained
and at slaughter, subiliac lymph nodes were collected. Salmonella was isolated using standard methods. A multi-level logistic
regression model incorporating fixed effects of treatment and day as well as the random effect of pen and animal was used to
estimate treatment effects on Sa/monella prevalence within each sample type.

Results: A total of 863 fecal samples, 134 lymph nodes, 309 hide swabs, and 288 soil samples were collected and processed.
Overall, fecal, hide, lymph node, and pen-soil Salmonella prevalence and their 95% ClIs were 0.33 (0.30-0.36), 0.55 (0.49-
0.61), 0.26 (0.19-0.36), and 0.59 (0.54-0.65), respectively. Day 56 fecal Salmonella prevalence was 0.22 (0.17-0.27), day 112
was 0.23 (0.18-0.29) and before slaughter was 0.51 (0.45-0.57). The marginal predicted Sa/monella prevalence in cattle feces
was lowest across all days in H-STARCH-fed cattle and highest in CONT-fed cattle across 3 sampling days. Day influenced
overall Salmonella prevalence (P= 0.0002) in feces as summer approached, increasing from 0.18 (0.14-0.23) to 0.48 (0.41-
0.54). Similar patterns were observed for Sa/monella prevalence in soil samples, with the effect (P=0.005) of day increasing
prevalence from 0.38 (0.29-0.48) to 0.80 (0.72-0.87). Salmonella lymph node prevalence was lower in the H-STARCH-fed
cattle for both ERRA (0.15 [0.02-0.29]) and REG (0.15 [0.02-0.29]) feeding compared to CONT fed cattle with REG
(0.35[0.17-0.53]) and ERRA (0.37 [0.18-0.55]) feeding schedules. The effects of diet (P=0.1043) and feeding schedule
(P=0.9107) were not significant on Salmonella prevalence in lymph nodes; however, the H-STARCH diet lowered prevalence
by 0.20 (-0.02-0.43). Results were similar for hide swabs and soil samples.

Conclusions: Results did not show significant treatment effect on Sal/monella prevalence across different sample types.
However, a high starch diet reduced Salmonella prevalence in cattle lymph nodes. Further analysis will explore the clonal
distribution of Sa/monella across treatments and sample types using whole-genome sequencing and bioinformatics.

Financial Support: Texas Tech University School of Veterinary Medicine, start-up fund
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72 - In-water supplementation of Trans-cinnamaldehyde nanoemulsion reduces Salmonella colonization in broiler
chickens

Trushenkumar Shah!, Chetna Shah!, Chen Zhu!, Atul Walunj', Jodie Allen!, Brindhalakshmi Balasubramanian', Ana Leticia!,
Kimberly Rankin', Neha Mishra?, Indu Upadhyaya®, Kumar Venkitanarayanan', Abhinav Upadhyay'

"Department of Animal Science, University of Connecticut, 2Department of Pathobiology, University of Connecticut,
3Department of Extension, University of Connecticut. trushenkumar.shah@uconn.edu

Session: Food Safety, 2024-01-22, 8:45 - 9:00

Objective: Salmonella Enteritidis (SE) is a major foodborne pathogen that causes severe diarrhea in humans. Chickens act as
a reservoir host for SE, wherein the pathogen colonizes the ceca leading to carcass contamination during slaughter and
subsequent human infections. Several multi-drug resistant SE strains have been isolated from poultry and poultry products
fuelling the research for developing antibiotic alternatives for controlling SE in chickens. Trans-cinnamaldehyde (TC) is a
Generally Recognized as Safe status phytochemical that exerts significant anti-Salmonella efficacy in chickens. However, the
challenge working with TC oil is its low solubility in water. To overcome this challenge and enhance dispersion of hydrophobic
TC oil in water, TC nanoemulsion (TCNE) was prepared with food grade Gum Arabic and lecithin emulsifiers. Thereafter, the
efficacy of in-water supplementation of TCNE in reducing SE cecal colonization in 28-day-old broiler chickens was studied.

Methods: In two separate trials, 192 day of hatch broiler chickens (Cornish cross; 16 birds/treatment/trial) were purchased and
randomly allocated to 12 groups. The groups were Control, emulsifier control, TC 0.03, TC 0.06, TCNE 0.03, TCNE 0.06 for
challenge (to be infected with SE) and non-challenge (no infection), respectively. Starting day 8, birds in groups TC 0.03, 0.06
and TCNE 0.03, 0.06 were supplemented with TC oil and nanoemulsion, respectively, in drinking water till day 28. On day 14,
the birds in the challenge groups were inoculated with a four-strain cocktail of SE (~9 log CFU/bird) by oral gavage. On day
21 and 28, 8 birds/group were sacrificed followed by SE enumeration in cecal contents and liver tissue. In addition, cecal
contents and tissue were processed for microbiome analysis and histopathology. Weekly body weight gain, feed and water
intake was measured. Data were analysed using one-way ANOVA. Differences between the means were considered significant
at P<0.05.

Results: TCNE had a size of ~ 100 nm, PDI of <0.3 and Zeta potential of -30 mV. Administration of TC nanoemulsion in
drinking water at 0.03 and 0.06 % reduced SE colonization by ~ 2 logs CFU/g of cecal content in both trial 1 and trial 2 as
compared to respective controls (P<0.05). No reduction in feed consumption, water intake or body weight gain was observed
in any treatment groups as compared to controls (P>0.05). The alpha and beta diversity analysis did not show any significant
changes in diversity and evenness of the cecal microbiome profile of TCNE treated broiler chickens on day 28 as compared to
control. Histopathology evaluation of liver and jejunum tissues from TCNE treated chickens did not reveal any adverse changes
as compared to control.

Conclusions: Results suggest that TC nanoemulsion could potentially be used to control SE colonization in broiler chickens
without affecting cecal microbiome profile and growth performance parameters.

Financial Support: Funded by USDA-NIFA-SAS grant (2020-69012-31823).

USDA
=
Notes:

2024 Conference of Research Workers in Animal Diseases Page 103



S
CRWAD 2024 I -~ ABSTRACTS

73 - Antimicrobial resistance in Escherichia coli and Salmonella isolated from a broiler supply chain and its environment

Mohammad Nasim Sohail' 2, Doddamane Rathnamma?, Csaba Varga'-3, Shrikrishna Isloor?, Wilfred S. Ruban*, Nagendra R.
Hegde®, Nicola J. Williams®

"Department of Pathobiology, College of Veterinary Medicine, University of Illinois., 2Department of Veterinary
Microbiology, Veterinary College, *Carl R. Woese Institute for Genomic Biology, University of Illinois Urbana-Champaign,
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Objective: The emergence of AMR has significant global health effects. Indiscriminate use of antimicrobials results in the
selection of antimicrobial resistance (AMR) in enteric bacteria of the broiler chicken supply chain. This study aimed to evaluate
AMR in two important enteric bacteria Salmonella and Escherichia coli (E. coli) isolated from a broiler supply chain and its
environment in Bengaluru, India.

Methods: Samples were collected from broiler breeder farms (BBFs), hatcheries, commercial broiler farms (CBFs), and retail
meat shops (RMSs) from three different broiler chicken integrators, and in each integration, the sample batch was tracked from
BBF until it reached RMS. Broiler farms were randomly selected from all healthy farms in the area where no outbreaks of any
bacterial infections were recorded. The samples were cultured to identify E. coli and Salmonella, and disk diffusion and
minimum inhibitory concentration (colistin only) methods were used to investigate the presence of AMR phenotypes. Pairwise
correlation coefficients among antimicrobial resistances were calculated. Clustering dendrograms were constructed using the
single-linkage clustering method and were illustrated in heatmaps.

Results: A total of 106 Salmonella and 219 E. coli were isolated. The overall prevalence of Salmonella and E. coli in the
complete poultry supply chain was 20% and 71.55%, respectively. A significantly higher (P<0.05) presence of Salmonella was
observed in RMS (46%), followed by CBF (19%) and hatcheries (10%). Salmonella and E. coli isolates were resistant to at
least one antibiotic in the study. Seventy-six and seventy-five percent of Salmonella and E. coli isolates were multidrug-resistant
(MDR) and 17 and 41% were Extended Spectrum Beta-Lactamase (ESBL) producers, respectively. Among Salmonella isolates
from the entire broiler supply chain, highest resistance was observed to doxycycline (94.34%) followed cefpodoxime (85%),
ciprofloxacin (73%), gentamicin (65%), amikacin (35%), ampicillin (34%), neomycin (33), colistin (32%), cefotaxime (30%),
ceftazidime (29%), trimethoprim-sulfamethoxazole (24%), amoxicillin + clavulanic acid (22%), and chloramphenicol (12%).
In E. coli isolates the highest resistance was observed to doxycycline (97%) followed by, cefpodoxime (86%), ciprofloxacin
(79%), ampicillin (69%), cefotaxime (56%) gentamicin (56%), ceftazidime (54%), trimethoprim-sulfamethoxazole (47%),
amoxicillin + clavulanic acid (40%), amikacin (35%), chloramphenicol (23%), neomycin (22%) and colistin (21%).
Significantly high pairwise correlation between resistances to several antimicrobials among both the E. coli and Salmonella
isolates were observed. The clustering dendrogram for AMR in Salmonella isolates revealed three main cluster patterns i)
resistance to gentamicin, ciprofloxacin, and doxycycline, ii) resistance to ceftazidime, cefotaxime, neomycin, and amikacin iii)
resistance to chloramphenicol, colistin, trimethoprim-sulfamethoxazole, amoxicillin-clavulanic acid, and ampicillin. The E.
coli isolates showed two main cluster patterns of resistance 1) resistance to ciprofloxacin, doxycycline, gentamicin, ampicillin,
ceftazidime, and cefotaxime ii) resistance to neomycin, chloramphenicol, colistin, amikacin, amoxicillin-clavulanic acid, and
trimethoprim-sulfamethoxazole.

Conclusions: Antimicrobial-resistant E. coli and Salmonella were present throughout the poultry supply chain; however, CBF
and RMS were the major focal points of AMR. The presence of resistant isolates and coresistance among several antimicrobials
in all parts of the supply chain indicates the need for efficient monitoring and control strategies for the effective prevention of
AMR in the complete broiler supply chain.

Financial Support: The authors acknowledge research sponsorship from the Indo-UK project (BT/IN/Indo-
UK/AMR/05/NH/2018-19), Chicken or egg: Drivers of antimicrobial resistance in poultry in India, by the Department of
Biotechnology, Ministry of Science and Technology, Government of India.
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74 - Factors associated with the dynamics of antimicrobial resistance in the environment of backyard poultry
P Gaonkar!, R Golden!, K Bhimavarapu!, B Mccrea?, K Macklin®, L Huber!
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Session: Food Safety, 2024-01-22, 9:15 - 9:30

Objective: Over the past two decades, the population of backyard poultry in the United States has risen significantly. Due to
less stringent biosecurity measures, these farms can pose higher risk for spread of antimicrobial resistance (AMR). Our study
aimed to: 1) assess AMR spread between inside the chicken coop and outside environment; ii) detect antimicrobial residues in
their environment; and iii) investigate the impact of farm management practices on the AMR in backyard poultry farms raised
to produce eggs for consumption and local commercialization.

Methods: Information related to the farm's managemental practices, focusing on biosecurity and antimicrobial use, was
collected by questionnaire administration. Litter, chicken fecal, and soil samples were collected from inside the coop. In outside
environment, we collected soil and fecal samples from domestic and wild animals, spanning at different distances from the
chicken coop. The collected samples are currently undergoing processing and analysis. 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. Data analysis was performed using RStudio. Liquid Chromatography-Mass Spectrometry (LC-MS) will be employed
to detect antimicrobial residue in the samples.

Results: We found that antimicrobials were not used to treat or prevent diseases, and coop disinfection was not practiced in all
enrolled farms. Veterinary care was lacking in the surveyed farms. The detection of ARGs was higher inside the chicken coop
compared with the outside environment. Among all the samples, the frequency of ARGs associated with the aminoglycoside,
antiseptic, beta-lactam, and tetracycline resistance was higher in chicken fecal samples followed by the litter samples. Whereas
macrolide-lincosamide-streptogramin B and sulfonamide ARGs were most frequent in the litter sample followed by chicken
fecal samples. Most of the backyard poultry flocks had contact with other domestic and wild animals. The frequency of ARGs
related to beta-lactam resistance in the fecal samples from outside environment was comparable with samples from inside the
chicken coop. Moreover, ARG associated with the quaternary ammonium compounds was absent in outside soil. MGEs were
present in all the samples but were more frequent inside the chicken coop. In addition to these results, we will be presenting
antimicrobial residue detection and its association with AMR.

Conclusions: Our study highlights the dynamics of AMR between inside the chicken coop and outside environments in
backyard poultry farms. Gaining insights about factors associated with the dissemination of ARGs will inform the development
of control points to limit the spread of AMR in backyard poultry farms. Future studies will explore the effect of antimicrobial
residues and farm practices on AMR in backyard poultry.

Notes:
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75 - Assessing the risk of antimicrobial resistant enterococcal infections in humans due to bacitracin usage in poultry
Randall Singer!, Timothy Johnson!

"University of Minnesota. rsinger@umn.edu

Session: Food Safety, 2024-01-22, 9:30 - 9:45

Objective: The objective of the present study was to perform a quantitative risk assessment (QRA) to estimate the potential
risk in the U.S. of human infection with antimicrobial resistant bacteria, namely Enterococcus faecalis and Enterococcus
Jfaecium derived from chicken and turkey products, as a result of bacitracin usage in U.S. poultry.

Methods: The modeling approach begins with the annual number of healthcare-associated enterococcal infections in the U.S.
and then estimates the number of these infections that would be resistant to antimicrobial therapy and that would be derived
from poultry sources because of bacitracin use in poultry. Attribution estimates were generated by analyzing whole genome
sequencing data and then comparing the resistance gene overlap among host species with random forest classification models.
Because bacitracin is not used in human medicine to treat enterococcal infections, we assessed the prevalence of co-resistance
between bacitracin and other resistances that might compromise antimicrobial therapy by using phenotypic and genotypic data.

Results: While approximately 60% of E. faecalis and E. faecium derived from poultry were predicted to possess bacitracin
resistance based on the presence of the bcr4ABDR gene locus, very few human-derived isolates possessed this trait. Furthermore,
no vancomycin or linezolid resistant strains of E. faecalis or E. faecium were detected in poultry sources between the years
2002 and 2019. The model estimated the number of antimicrobial resistant E. faecalis and E. faecium cases per year that might
resist therapy due to bacitracin use in poultry as 0.23 and 0.18, respectively. This translates to an annual risk estimate of less
than 1 in 1 billion for members of the U.S. population for each bacterial species, representing a negligible risk.

Conclusions: Even with the use of risk maximizing assumptions and parameter estimates, the results indicate that there is a
high probability that the use of bacitracin according to label instructions in U.S. poultry presents a negligible risk to human
health.

Financial Support: Funding for this risk assessment was provided by Zoetis, Kalamazoo, MI. The project was conducted
independently by the authors, who attest that the opinions and work contained herein accurately reflect their opinions and not
necessarily those of Zoetis.
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76 - Identification of multi-serotype Salmonella populations in beef cattle samples using CRISPR-SeroSeq
S.M. Bradley!, A.T. Siceloff?, N.W. Shariat>, G. Levent’, H.M. Scott!

"Department of Veterinary Pathobiology, Texas A&M University, 2Department of Population Health, University of Georgia,
3School of Veterinary Medicine, Texas Tech University. sbradley2@tamu.edu

Session: Food Safety, 2024-01-22, 9:45 - 10:00

Objective: Traditionally Salmonella is isolated using culture-based methods to identify 1-3 dominate serotypes per sample.
This approach fails to fully define multi-serotype populations. In the food safety setting culture-based methods may fail to
identify vital serotypes of public health importance and never define the complete risk of the food product to the consumer.
The objective of this project was to utilize CRISPR-SeroSeq (CSS) technology to analyze and define multi-serotype populations
of Salmonella in bovine feces, hide swabs, and lymph node tissues and compare those results to traditional culture-based
methods. The importance of fully defining the Salmonella population in beef lymph nodes cannot be understated. Recent studies
have shown that inclusion of lymph node tissue in ground beef results in Salmonella contamination of the finished consumer
ready product. CSS is an amplicon-based sequencing approach that uses the native CRISPR spacer sequences in Sa/monella to
quantify multiple serotypes in a sample.

Methods: Levent et al. (2019) collected fecal, hide swabs, and lymph node samples from cohorts of cattle in a Texas feedlot
and used traditional culture methods to identify the dominant Sa/monella serotype. Thirty culture positive samples from this
study were selected for enrichment and analysis with CSS. We isolated the total genomic DNA from the enriched cultures and
performed CSS in 2 sequential PCR steps. The first PCR targeted the CRISPR regions, and the second added dual index
barcodes to facilitate multiplexed sequencing. DNA libraries were pooled in equimolar amounts and sequenced on an Illumina
NextSeq.

Results: In the original study a single isolate of 5 different serotypes was identified per sample: Cerro (15/30), Anatum (7/30),
Lubbock (4/30), Montevideo (3/30), and Newport (1/30). CSS identified an average of 1.5 serotypes per sample with 5
serotypes total (Anatum, Mbdanka, Montevideo I, Newport II, Cerro). Three serotypes were identified in two of the samples
and two serotypes were identified in 11 of the samples. Anatum was the most identified serotype in 67% (20/30) of samples
and Cerro was the second most identified serotype in 37% (11/30) of samples. Concordance was found in 70% of samples with
complete concordance (culture and CSS identified the same single serotype) in 47% (14/30) and some concordance (CSS
identified the cultured serotype as dominant along with other serotypes) in 23.3% (7/30) of samples. Interestingly, CSS
identified multiple serotypes in 50% (6/12) of the lymph node samples.

Conclusions: CSS is an effective method to define and quantify multi-serotype Sa/monella populations within bovine lymph
node, fecal, and hide samples when compared with traditional culture methods. In this study only 1 sample had a Salmonella
serotype known to cause human illness (S. Newport) which was identified by both culture-based methods and CSS. Comparing
the prevalence of specific serovars with the total Salmonella CFUs of a sample, CSS could further define the risk of individual
animals, pens, or farms to foodborne illness and contamination of the processing environment.

Financial Support: Texas A&M Agri-Life Research; USDA NIFA.

USDA
=
Notes:

2024 Conference of Research Workers in Animal Diseases Page 107



S
CRWAD 2024 I -~ ABSTRACTS

77 - Identification of crucial factors for seawater adaptation and pathogenesis activation in 4. salmonicida
Ignacio Vasquez!, Vimbai Machimbirike', Trung Cao!, Javier Santander!

"Memorial University of Newfoundland and Labrador. ivasquezsoli@mun.ca

Session: Aquaculture, 2024-01-22, 8:30 - 8:45

Objective: A. salmonicida is one of the most frequent pathogens worldwide, with a high social-economic impact. This Gram-
negative bacterium has a high genome plasticity and a wide host range, causing a devasting impact on wild and farm fish
species. However, how 4. salmonicida modulates its gene repertory to adapt and survive in a marine environment, and which
virulence factors activate in the presence of the host, remains unknown. Here, we aim to identify new insights into genotypical
adaptation to seawater and early virulence-associated gene expression in A. salmonicida.

Methods: Here, we performed an RNA-sequencing analysis of 4. salmonicida J223 strain grown under laboratory conditions
Trypsin soybean broth (TSB), incubated for 40 min in seawater (SW) at 10° C, and incubated in the presence of naive juvenile
lumpfish (C. lumpus) for 40 min at 10° C determined as seawater-fish (SWF). Variance and gene expression were evaluated
by principal component analysis (PCA) and heat map analysis. Differential expressed genes (DEGs) analysis was performed
using a Log2 Fold-change (absolute values >1) and a False Discovery Rate (p > 0.05). Analyses were performed using the
RNA-sequencing tool provided by CLC workbench (CLCBio).

Results: Gene expression analysis within the three conditions showed a total of 1,355, 1,186, and 401 DEGs observed in SW-
TSB, SWF-TSB, and SW-SWF comparisons, respectively. Gene Ontology enrichment of identified DEGs showed an
association with biosynthetic processes, organic compound metabolic processes, cytoplasm, intracellular and anatomical entity,
binding, gene expression, translation, and protein biosynthesis. However, among DEGs observed in the presence of a host, we
identified up-regulated genes associated to virulence factors that encoded for porins, riboflavin synthase, immune inhibitors,
effectors, chaperones, and structural genes of T3SS, T4SS, and T6SS secretion system.

Conclusions: These results suggest that A. salmonicida in seawater does not get into starvation or a non-viable cultivable state,
shuts down its metabolism as energy reservoir and minimizes cell duplication, while in the presence of the host activates iron-
regulated genes, T3SS virulence factors as primary response to initiate virulence.

Financial Support: Sponsored by the Natural Science and Engineering Research Council of Canada (NSERC).
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78 - Virulence associated proteins of Flavobacterium covae, an important channel catfish pathogen
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Session: Aquaculture, 2024-01-22, 8:45 - 9:00

Objective: Flavobacterium covae is an important Gram-negative bacterial pathogen of channel catfish and channel X blue
hybrid catfish. It infects the skin and gills causing columnaris disease which results in high mortality. The goals of this study
are to identify F. covae virulence mechanisms and evaluate vaccine candidates through sequence analysis and mutagenesis
studies.

Methods: The genomes of representative Flavobacterium isolates from different geographical locations and genetic groups
that cause columnaris disease were sequenced using Nanopore methods. Then comparative genomics and computational
methods were used to identify virulence factors, and critical genes of virulence-associated pathways are to be deleted.

Results: We sequenced 62 different whole genomes of Flavobacterium species that cause columnaris disease, including 15 F.
covae isolates. Each sequence has over 100x coverage and represents 4-5 contigs. The putative functions of hypothetical
proteins were predicted through computer simulations and machine learning.

Comparative genomics and network analysis revealed five gene pathways are unique to virulent F. covae 94-081. To target
these pathways for deletion production, we established suicide plasmids constructs that target the 23 genes representing these
pathways. Conjugation transfers of these constructs have demonstrated initial production of recombinant F. covae, but the
recombinants are challenging to purify.

Conclusions: The sequenced genomes are being evaluated using artificial intelligence to help functionally identify putative
genes and evaluate unique and shared sequences among the isolates. The virulence factor knock-out mutants will be evaluated
for attenuation and ability to induce protection. Further, putative genes will be evaluated to identify potential protective antigens
using reverse vaccinology and tested by cloning the genes into expression systems and evaluated for their ability to induce
protection in vaccinates. These data will help us identify how F. covae causes disease in catfish and will help in vaccine
development.

Financial Support: U.S. Department of Agriculture, National Institute for Food and Agriculture.
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79 - Role of chitinase and RTX toxin in the pathogenesis of virulent Aeromonas hydrophila
Saida Zinnurine!, Basant Gomaa', Q M Monzur Kader Chowdhury!, Hasan C. Tekedar!, Mark L. Lawrence'

"Department of Comparative Biomedical Sciences, College of Veterinary Medicine, Mississippi State University.
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Session: Aquaculture, 2024-01-22, 9:00 - 9:15

Objective: Aeromonas hydrophila is a Gram-negative motile, mesophilic species that causes Motile Aeromonad Septicemia
(MAS), which is characterized by a destructive systemic infection in channel catfish. In 2009, an emergent clonal group of A4.
hydrophila strains referred to as virulent A. hydrophila (vAh) was responsible for the loss of 5.5 million pounds of market-size
fish in the US, and it remains a major threat to the catfish aquaculture industry. Our comparative genomic analysis indicated
that genes encoding several putative secreted enzymes, including chitinase and RTX (repeats in toxin) family proteins, are
unique to v4A. Chitinase is a glycosyl hydrolase encoded by c#iA that hydrolyzes chitin. The v44 RTX toxin is encoded in an
operon consisting of two genes (r&xC and rtxA4) that encode cytolysin-activating lysine-acyltransferase and membrane-
damaging MARTX multifunctional-autoprocessing repeats-in-toxin holotoxin, respectively. The objective of this study was to
decipher the role of chitinase and RTX toxin in the virulence of v4#4 in catfish.

Methods: In this study, construction of the v4hAchiA, vAhArtxC, vAhArtxA, and double deletion vAhArtxCArtxA mutants was
accomplished by in-frame deletion method. Growth kinetics, hemolysis of sheep red blood cells, and biofilm formation for
each of the mutants were compared to parent wild type strain. Virulence and live attenuated vaccine potential of mutants were
evaluated by intraperitoneal injection in channel catfish.

Results: There was no difference in growth kinetics between the wild type vA4A and mutants. v4hAchid, vAhArtxA, and
vAhArtxCArtxA mutants showed significantly higher (p<0.05) hemolytic activity compared to parent strain v4A. Our findings
indicated that RTX toxin cytolysin-activating lysine-acyltransferase played a significant role after 24 and 72 hours in biofilm
formation by vAh. Chitinase played a significant role only after 72 hours. RTX toxin demonstrated a highly significant
(p<0.001) role in the virulence of v44 in channel catfish, but the role of chitinase was not significant. Furthermore, vaccination
of catfish with three attenuated mutants v4hArtxC, vAhArtxA, and vAhArtxCArtxA provided significant (p<0.001) protection
against experimental infection with the virulent wild type strain at 21 days post-vaccination. The percent mortality of catfish
after challenging with 5*1076 CFU vAh was observed to be 0% in v4AhArtxC, vAhArtxA, vAhArtxCArtxA, and 47.5% in sham
vaccinated group.

Conclusions: These findings demonstrated that chitinase and RTX toxin contribute to hemolytic activity and biofilm formation
of vAh. In addition, RTX toxin plays a significant role in v44 virulence in catfish, and the deletion mutant has vaccine potential
for protection against parent strain v4#4 infection. Chitinase has no significant role in the virulence of vA4h.

Financial Support: This project was supported by the Mississippi State University College of Veterinary Medicine and the
Mississippi State University Global Center for Aquatic Health and Food Security.
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80 - Development of a PCR-based diagnostic assay for white spot syndrome virus (WSSV) in formulated aquafeed
Hung Mai!, Arun Dhar!, Paul Schofield!, Wendy Sealey?

!The University of Arizona, 2United States Department of Agriculture. hungmai@arizona.edu

Session: Aquaculture, 2024-01-22, 9:15 - 9:30

Objective: Formulated aquafeed holds promise as a safer alternative to fresh feed, offering numerous advantages in large-scale
farming of crustacean and fin fish. However, the current limitations of PCR-based detection methods hinder their broad
application for testing a diverse range of aquafeed and feed ingredients. In response to this challenge, our objective is to develop
a robust and validated PCR-based diagnostic assay for detecting WSSV in aquafeed. This assay will play a pivotal role in
facilitating disease-free certifications of formulated aquafeeds, thereby ensuring the health and well-being of farmed aquatic
animals.

Methods: Experimental shrimp feeds were produced by incorporating WSSV-infected tissue containing a viral load of 3.07 x
107 copies/mg of tissue into a commercial-type shrimp feed formulation prior to extrusion. In order to find an optimal method
of DNA isolation from aquafeed, total genomic DNA was isolated using four different methods. The viral polymerase gene
was selected as a target gene to develop a PCR protocol for WSSV detections since the polymerase gene plays an important
role in WSSV replication. Four sets of primers/probes (corresponding to three conventional PCR protocols and one real-time
PCR protocol) targeting the polymerase gene of WSSV were developed. The specificity and limit of detection of the newly
developed PCR protocols were determined. Diagnosis sensitivity (Dse) and Diagnosis specificity (Dsp) of the PCR methods
were determined using known WSSV-spiked feed.

Results: The newly developed primers and probes detected only WSSV in the specificity test. To determine the limit of
detection (LOD), three independent assays were conducted for each primer pair. The LOD was 100 copies/reaction and 10
copies/reaction for conventional PCR and real-time PCR assays, respectively.

Conclusions: The PCR assay using WSSV polymerase as a target gene for PCR amplification has a high sensitivity and
specificity in detecting WSSV in formulated aquafeed. Since polymerase is a critical gene in viral replication, a lack of
amplification of polymerase would indicate that aquafeed does not contain infectious WSSV. The WSSV detection method
described here can provide an effective means of determining the infectivity of aquafeed products. By providing a means to
evaluate the infectivity of aquafeed products, we empower industry stakeholders to make more informed choices, reduce waste,
and optimize the utilization of resources, ultimately benefiting both the environment and economic sustainability.

Financial Support: This project has been funded by USDA.
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81 - A replication-deficient shrimp viral vector engineered for the delivery of therapeutic RNA
Rod Russel R. Alenton!, Hung N. Mai!, Arun Dhar!

"University of Arizona. adhar@arizona.edu

Session: Aquaculture, 2024-01-22, 9:30 - 9:45

Objective: Delivery of synthetic RNA into crustaceans initiates and directs the antiviral mechanism by RNA interference
(RNAI) and has been proven to reduce mortality during infection. The lack of an effective oral delivery platform, however,
precludes the advancement of RNAI to field application. In this study, we aim to develop and use an oral delivery platform of
RNA-based antiviral therapy in shrimp.

Methods: To fulfill the therapeutic promise of RNAIi, we developed a viral vector-based platform capable of simultaneously
producing large-scale therapeutic RNA and packaging it into the replication-deficient Machrobrachium rosenbergii nodavirus
(MrNVPRIRY - Ag a proof of concept, we successfully expressed the MrNV capsid and GFP RNA serving as the RNA payload
into a bac-to-bac® baculovirus expression system in Sf9 cells.

Results: Efficient vector-cargo complex (MrNVPRIRP_GFP) by baculovirus expression system in Sf9 cells was evident in
fluorescence microscopy and flow cytometric analysis. Evidence of assembled MrNVPRIRP particles was also seen in ultrathin
sections of Sf9 cells and negatively stained purified viral particles using transmission electron microscopy (TEM). Successful
oral delivery of the viral vector was confirmed by the detection and quantification of the MINV RNA2 and GFP RNA in
strategic shrimp tissues demonstrating the spread of MrNVPRIRP_GFP, Viral particles were also observed in ultrathin sections
of hemocyte cells by TEM analysis. Histopathology was also used to assess biosecurity in using MINVPRIRP where treated
animals were confirmed to be free from any pathological signs of infection typical of the wild-type MrNV. This is also
corroborated by the gradual decrease in MrNV-RNA?2 copy number confirming MrNVPRIRP i indeed replication-incompetent
and therefore non-infectious.

To test the platform’s therapeutic capability, we replaced the GFP payload with a hairpin RNA targeting white spot syndrome
virus (WSSV) viral protein 28 (VP28). Production of the MrNVPR®R? _.hRNA-WSSV-VP28 was optimized and confirmed to
produce the intact therapeutic hRRNA. To test the efficacy and optimize the treatment routine, bioassays are in progress involving
the actual challenge experiment with WSSV.

Conclusions: Our data presents the successful production, oral delivery and expression of an RNA molecule packaged in a
shrimp viral vector. With this oral delivery viral vector platform, antiviral therapeutics by RNAI shall finally reach farm-level
application.

Financial Support: The research was funded by a grant from the USDA NIFA to AKD and RRR Alenton.
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82 - Peptidoglycan hydrolases as alternatives to antibiotics to treat Streptococcosis in fish
Annik T. Segree!, David M. Donovan?, Jason Abernathy?, Craig A. Shoemaker®, Grace T. Ramena!

"Department of Aquaculture & Fisheries, University of Arkansas at Pine Bluff, *Department of Biology, Morgan State
University, *United States Department of Agriculture. segreeal 968@uapb.edu

Session: Aquaculture, 2024-01-22, 9:45 - 10:00

Objective: Infectious diseases are the chief cause of production loss in aquaculture, severely limiting growth and sustainability.
Streptococcus iniae is a gram-positive fish pathogen that infects ~30 fish species. The economic impact of Streptococcosis on
the global aquaculture industry amounts to hundreds of millions of dollars annually. While antibiotics are effective against
many bacterial infections in fish, their increased resistance and use in aquaculture may cause severe environmental and human
health problems. Additionally, multi-drug resistant strains may lead to a potential transfer of antibiotic-resistance farms to
clinics. These potential complications have led to an intensive effort to develop safer alternatives to traditional antibiotics.
These novel (non-antibiotic) antimicrobials should be refractory to resistance development. Phage endolysins are cell wall
degrading peptidoglycan hydrolases (PGHs), enzyme antimicrobials that digest peptidoglycan, the major structural component
of the bacterial cell wall.

Methods: Bioinformatic tools were used to identify streptococcal PGHs. Each PHG was expressed in competent Escherichia
coli using a pET expression vector pET21a (+) containing an ampicillin resistance gene and a c-terminal 6xHis tag was used
for protein purification via a Ni-NTA column. Purified PGHs were tested against multiple S. iniae strains in standard endolysin
assays to determine their activity.

Results: We identified ten streptococcal PGHs enzymes that can potentially prevent and/or eradicate systemic and topical S.
iniae infections in fish. Our results indicate that purified PGHs have the ability to kill different S. iniae strains in plate lysis
assay and zymography.

Conclusion: These results indicate PGH has the potential to be an alternative to antibiotics for treating S. iniae infections, and
future in vitro and in vivo studies are underway to determine if the identified PGHs can indeed serve as alternatives to antibiotics
for treating Streptococcosis in fish.

Financial Support: USDA-NIFA-AFRI.
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83 - Optimize the PEDV recombination-resistant platform for safe, efficacious live attenuated vaccine development
Mingde Liu!, Xiaoyu Niu!, Qiuhong Wang!

!Ohio State Univerisity. liu.6202@buckeyemail.osu.edu

Session: Vaccinology 2, 2024-01-22, 8:30 - 8:45

Objective: Porcine epidemic diarrhea virus (PEDV) is a coronavirus deadly for neonatal piglets and for which no effective
vaccines are available. Immunization of pregnant sows with feedback materials, which are autogenous virus preparations, are
still used to control PEDV outbreaks at farms. The drawback of the feedback method is that other pathogens can be transmitted
on farms. Therefore, live attenuated vaccines (LAVs) are urgently needed to replace feedback materials to prime pregnant sows
and protect suckling piglets against virulent PEDV through lactogenic immunity. However, high rates of coronaviruses
recombination complicate the use of PEDV LAVs, which conceivably recombine with wildtype PEDV to result in new variant
strains, vaccination failure, and confounded PEDV surveillance. Transcriptional regulatory sequences (TRSs) are critical in
regulating coronavirus discontinuous transcription. Previously, our lab generated a recombination-resistant PEDV mutant
remodeled-TRS (RMT). RMT carries recoded leader and body TRS core sequences (TRS-CSs) that are incompatible with the
wildtype TRS-CSs. So, a recombinant virus between the RMT and field PEDV strains cannot transcribe sub-genomic RNAs,
leading to no production of infectious viruses. However, in this RMT mutant, an unexpected 189-nt-insertion containing highly
repetitive sequences in front of E gene and one “G”-deletion within the N gene TRS-CS were detected and need correction.
Also, the RMT contains an exogenous enhanced green fluorescent protein (EGFP) gene in replace with PEDV’s only accessory
gene - ORF3, which should be absent in LAVs. In this study, we aim to optimize the RMT mutant to engineer a ready-to-use
platform for LAV development.

Methods: A reverse genetics system composed of five plasmids encoding the full-length genomic cDNA of PEDV RMT
mutant was reported and used as the backbone. We stepwise deleted the 189-nt-insertion, inserted the “G”, and removed the
EGFP gene to rescue three viruses: 1) RMT-AG with the correction for the 189-nt-insertion, 2) RMT-v0 with both corrections
for the 189-nt-insertion and the "G"-Del, and 3) RMT-v1 with the removal of the EGFP gene from RMT-v0. The recombinant
viruses were plaque-purified, and their genome sequences were confirmed. We investigated their viral growth kinetics, the
capability for inducing IFNs, and sensitivity to IFN treatment. Viral RNA profiles were analyzed by RNA-seq.

Results: We rescued RMT-AG, RMT-v0, and RMT-v1. In vitro assessments of viral growth kinetics indicated that RMT-AG,
RMT-v0, and RMT-v1 exhibited lower replication efficiency than RMT. Other data for the three viruses is under analyzing.

Conclusions: The 189-nt-insertion in front of the E gene is the only difference between viruses RMT and RMT-AG, suggesting
its potential enhancement function for viral replication. These findings highlight the importance of fine-tuning genetic
alterations in vaccine development to strike a balance between attenuation and vaccine efficacy. Further research and
optimization are still needed to harness the potential of the RMT-v1 as a safer and more effective PEDV LAV development
platform.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no. 2019-
67015-29843 from the USDA National Institute of Food and Agriculture.
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84 - Encapsulation of oil-based adjuvants into nanoparticles to make semen friendly vaccine formulations.

Pooja Choudhary', Ramin Mohammadi?, Siew Ng!, Kezia Fourie!-*, Dylan Chand"#, Donaldson Magloire':3, Zahed Khatooni!,
Haoming Liu'3, Azita Haddadi?, Heather Wilson® >4

'Vaccine and Infectious Disease Organization, *College of Pharmacy and Nutrition, University of Saskatchewan, *Department
of Veterinary Microbiology, University of Saskatchewan, *School of Public Health, University of Saskatchewan.
pooja.choudhary@usask.ca

Session: Vaccinology 2, 2024-01-22, 8:45 - 9:00

Objective: Our overall objective is to optimize vaccine formulations for an intrauterine vaccine (i.u.) that could induce a robust
immune response when administered during artificial insemination. To help ensure the vaccine was non-spermicidal we
encapsulated antigens and adjuvants with Poly (lactic-co-glycolic acid) (PLGA nanoparticles) that will not negatively affect
sperm and will, upon breakdown in the uterus, trigger a strong immune response. To reduce cost and improve flow through,
we tested the several nanoparticle formulations consisting of Porcine Epidemic Diarrhea Virus Spike (PEDV S)-antigen and
adjuvants first in weaner piglets for immunogenicity.

Methods: Weaner piglets (n=4, each group) were mock immunized (PBS) or immunized with PLGA nanoparticles
encapsulating antigen alone (PLGA-PEDVS) or co-formulated with oil-based adjuvants, Adjuvant A (Adj A+PEDVYS),
Adjuvant B (Adj B+PEDVS), Adjuvant C, (Adj C+PEDVS), Adjuvant D (Adj D+PEDVS) or Adjuvant E (Adj E+ PEDVYS)
on day 0 and day 21. Blood samples were collected at 0, 21 and 42 to quantify PEDVS-specific antibodies, neutralizing antibody
titers and IFN v, IL-13 and IL-10 secretion from T-cells. Intestinal tissues were harvested at the end of the trial day 42 post
vaccination, and intestinal PEDVS1-specific IgG (C) and IgA (D) were quantified.

Results: Adj A+PEDVS showed the highest antigen-specific IgG antibodies in serum, followed by Adj D+PEDVS, Adj
C+PEDVS and Adj B+PEDVS formulation. Adjuvant A formulations also had increased antigen-specific IgG antibodies in
both jejunum and Ileum Intestinal samples, followed by Adjuvant D, Adjuvant B, and Adjuvant C formulations. While antigen-
specific IgA titers were higher in only the Adjuvant A group measured in intestinal ileum samples. Cell-mediated immune
responses were quantified in PBMCs isolated on day 42 after 2 doses of vaccine, and IFN y production was increased in
Adjuvant A group restimulated with PEDVS antigen. Virus neutralizing antibody titers were higher in Adjuvant A followed
by Adjuvant C and B formulations.

Conclusions: Among several tested adjuvants, Adj A+PEDVS formulations trigger a robust immune response in weaner
piglets. Using this optimal nanoparticle formulation, we will administer i.u. vaccine in gilts during breeding and immune
response in gilts (serum, colostral/milk neutralizing antibodies) and piglet birth rate will be measured. Piglets born from
vaccinated animals will be assessed for average daily and growth kinetics. Piglets will be challenged with infectious PEDV at
weaning to establish whether vaccinated gilts passively protect weaners.

Financial Support: Funding was provided by Saskatchewan Agriculture Development Fund. VIDO also receives operational
funding from the Government of Saskatchewan through Innovation Saskatchewan and the Ministry of Agriculture and from
the Canada Foundation for Innovation through the Major Science Initiatives fund.
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85 - A triple gene-deleted PRV-vectored subunit PCV2b and CSFV vaccine protects pigs against virulent CSFV
challenge

Ediane Silva!, Elizabeth Medina-Ramirez!, Selvaraj Pavulraj?, Douglas P Gladue!, Manuel Borca!, Shafiqul I Chowdhury?

1U.S. Department of Agriculture, ARS, Plum Island Animal Disease Center, 2Department of Pathobiological Sciences, School
of Veterinary Medicine, Louisiana State University. pselvarajl@lsu.edu

Session: Vaccinology 2, 2024-01-22, 9:00 - 9:15

Objective: Pseudorabies viruses (PRV), classical swine fever virus (CSFV), and porcine circovirus type 2b (PCV2b) are
devastating viral diseases of pigs causing huge economic losses to the swine industry. The goal of this study was to develop a
PRV-vectored subunit vaccine against PCV2b and CSFV (PRVtmv+) and determine its protective efficacy against PCV2b and
CSFV in pigs. Previously we have shown that the vaccinated pigs are protected fully against PCV2b. Further, we showed that
the vaccine virus upon reactivation from latency did not replicate in the trigeminal ganglia (TG) and shed in the nasal secretions.
In this study, our objective was to determine the protective efficacy of the vaccine in pigs against CSFV challenge.

Methods: Two groups of pigs (n=5) were vaccinated with our vaccine both intranasally and subcutaneously or mock
vaccinated. At 28-day post-vaccination, all pigs were challenged with virulent CSFV. To determine the protective efficacy of
the vaccine after challenge, we performed a serum neutralization assay to determine the CSFV-specific humoral immune
response, real-time PCR to detect challenge virus genome copies in the blood, clinical pathology and gross lesions at necropsy.

Results: A single dose of the PRVtmv+ vaccine stimulated an optimal virus-neutralizing antibody response against CSFV at
day 28 post-vaccination (dpv; the day of challenge). The sham-vaccinated control pigs developed severe CSFV-specific clinical
signs characterized by pyrexia, and diarrhea and became moribund on or before the seven-day-post challenge (dpc). However,
the PRVtmv+ -vaccinated pigs survived until the day of euthanasia at 21 dpc. A few vaccinated pigs showed transient diarrhea
but recovered within a day or two. One pig had a low-grade fever for a day but recovered. The control pigs had a high level of
viremia, severe lymphocytopenia, and thrombocytopenia. In contrast, the vaccinated pigs had a low-moderate degree of
lymphocytopenia and thrombocytopenia on four dpc but recovered by seven dpc. Based on the gross pathology, none of the
vaccinated pigs had any CSFV-specific lesions. Therefore, our results demonstrated that the PRVtmv+ -vaccinated pigs were
protected against virulent CSFV challenge.

Conclusions: A single dose intranasal/subcutaneous trivalent PRVtmv subunit vaccine against PCV2b and CSFV protects the
pigs completely against fatal CSFV disease. Moreover, the vaccinated-challenged pigs did not have any noticeable lesions in
the spleen, kidney and tonsils. Therefore PRVtmv+ can be used in the event of a CSFV outbreak in CSFV-free countries.
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86 - Heterologous immunization with rVSV and rORFYV virus vectors provide partial protection against virulent
African Swine Fever Virus challenge

Jessica C. Noll!, Natasha Gaudreault?, Diego Diel, Juergen Richt?

"Department of Population Medicine and Diagnostic Sciences, College of Veterinary Medicine, Cornell University,
22 Diagnostic Medicine/Pathobiology, College of Veterinary Medicine, Kansas State University. nng5757@vet k-state.edu

Session: Vaccinology 2, 2024-01-22, 9:15 - 9:30

Objective: This study aimed to evaluate the safety and efficacy of a heterologous vaccination protocol against African Swine
Fever Virus (ASFV), utilizing recombinant virus vectors, ORF virus (rORFV) and Vesicular Stomatitis virus (rVSV),
expressing ten different ASFV antigensselected based on the protein functions and the immune responses they elicit.

Methods: Individual constructs were generated for the development of virus-vectored ASFV subunit vaccine candidates using
rORVFs and rVSVs expressing the following tenASFV genes: EP402R, E153R, CP530R, EP364R, B602L, I73R, B646L,
E199L and E183L. Expression of each of the ten ASFV proteins was confirmed by western blot analysis and/or
immunofluorescence assays, and the recombinant constructs purified and characterized in vitro. Next, six piglets were
immunized with a cocktail of the recombinant vaccine candidates at day 0 (rORFV-ASFV), day 21 (rVSV-ASFV) and day 35
(rORFV-ASFV); an additional six piglets were included as unvaccinated controls. At day 42, the animals were challenged with
a virulent genotype II ASFV strain. The animals were monitored daily for clinical signs, and the study was terminated at day
15 post challenge.

Results: The rORFV and rVSV constructs replicated to similar titers as the WT strain in ovine and swine cells; confocal
imaging, flow cytometry, IFA and/or western blots showed that all ASFV proteins were expressed by the recombinant viruses.
During thevaccination phase, none of the animals presented any reaction to the immunization, and the body temperature of the
vaccinated group remained normal. After ASFV challenge, the vaccinated group presented lower body temperatures compared
to the unvaccinated ASFV-infected control animals. Likewise, the average clinical scores of the vaccinated group remained
lower than the unvaccinated group. At the end of the experiment, all unvaccinated, ASFV-infectedanimals died by day 14 post
challenge, while 50% of the vaccinated animals survived.

Conclusions: Heterologous prime-boost-boost immunization with r'VSV-ASFV and rORFV-ASFV vectors are safe, as the
vaccinated animals showed no side effects after immunization. Importantly, 50% of the immunized animals survived challenge
with a virulent genotype II ASFV. These results indicate that the ASFV proteins encoded by genes EP402R, E153R, CP530R,
EP364R, B602L, I73R and E183L may play a role in protection against ASFV infections and are good candidates for subunit
vaccine development against ASFV.

Financial Support: This work was supported by USDA NIFA grant nos. NI20AHDRGO047 and 2023-67015-39653 and the
NBAF Transition Funds.
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87 - T cell epitope content comparison of a Porcine Reproductive and Respiratory Syndrome vaccine against
heterologous type 2 strains

Andres H. Gutierrez', Lucas Huntimer?, William D. Martin', Anne S. De Groot', J. Mark Hammer?

'EpiVax, Inc, *Elanco Animal Health. annied@epivax.com

Session: Vaccinology 2, 2024-01-22, 9:30 - 9:45

Objective: As reproductive and respiratory syndrome virus (PRRSV) continues to evolve, vaccinedevelopers face a significant
challenge; their vaccines must provide cross-protection against highlydiverse strains. Vaccines that contain T cell epitopes
well-matched to circulating strains are more likely toinduce strong cell-mediated memory responses upon challenge or field
exposure. To quantify therelatedness between a modified live virus (MLV) vaccine and four heterologous type 2 (PRRSV-2)
strains, we predicted and compared the T cell epitope content contained in seven proteins and evaluated therelationship between
T cell Epitope Content Comparison (EpiCC) scores and vaccine efficacy data from aprevious study.

Methods: Seven structural proteins from the Prevacent® vaccine strain and from four wild-typePRRSV-2 strains (VR2332,
NADC20, NADC30, and NC174) were analyzed. Putative class I and IT SLA-restricted T cell epitope content in the input
sequences were identified using PigMatrix. For eachsequence, putative epitopes of the vaccine were compared to each PRRSV-
2 strain to calculate arelatedness score based on T cell epitopes shared between pairs of sequences (EpiCC score). HigherEpiCC
scores represent greater relatedness and higher T cell epitope coverage. EpiCC scores and T cellepitope coverage were
compared to efficacy data.

Results: Considering the combined T cell epitope content of seven proteins, putative MLV epitopesshared with the PRRSV-2
strains covered on average, 58.09% of their total epitope content, ranging from52.76% (NC174) to 62.72% (NADC20).
Although T cell epitope coverage was not significantly differentbetween strains, based on the combined T cell epitope content
of seven proteins, protective efficacy wasanticipated to be highest for NADC20 (62.72%), VR2332 (61.34%), and lower for
NADC30 (55.55%), andNC174 (52.76%). In the efficacy study, MLV vaccine induced partial protection against VR2332,
NADC20, and NADC30 but not against NC174, which suggests that higher EpiCC scores (reflecting broader T cellepitope
coverage) were associated with partial protection.

Conclusions: More effective protection following MLV vaccination was associated with higher EpiCCscores, reflecting
broader cross-conserved T cell epitope coverage. A similar relationship has beenobserved for PCV2 vaccines and strains.
EpiCC was developed to help veterinarians, practitioners, andfarmers selecting the best-matched commercial vaccine for
immunization against circulating isolates andsurveillance to identify variants that may represent a threat. EpiCC may
complement current methodsfor selecting the best-matched vaccine or for selection of vaccine candidates. EpiCC can be
appliedto swine and human viruses beyond PRRSV.
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88 - Assessing the effects of maternal antibodies on a piglet post-weaning diarrhea vaccine candidate

Kathryn Lauder', Chongyang Zhang!, Siqi Li!, Ipshita Upadhyay!, Kristen Massey', Ryan Pinto!, Yiyang Shen!, Christine
Stroink-Pickering!, Sara Pearson!, Courtney Hayes!, Weiping Zhang!

"University of Illinois at Urbana-Champaign. klauder2@illinois.edu

Session: Vaccinology 2, 2024-01-22, 9:45 - 10:00

Objective: Pre-existing antibodies, obtained through environmental exposure or maternal transmission, are a concern in
developing pharmaceutical therapeutics. Endogenous antibodies may react with novel therapeutic antibodies through cross-
reactions that adversely or innocuously affect the therapeutics. Influence of passive maternal antibodies in the simulation of
pig active immunity from post-weaning diarrhea vaccine candidates have not been characterized. Assessment of the effects of
maternal antibodies are essential for the successful development of a vaccine against post-weaning diarrhea for piglets.

Methods: In this study, two gilts were immunized with ProSystem RCE (Merck) and designated “pre-existing maternal
antibodies” (Group 1); two gilts were immunized with PBS and designated “no pre-existing maternal antibodies” (Group 2);
another gilt without immunization served as a control of opportunistic enterotoxigenic E. coli (ETEC) infection. Piglets born
from Group 1 and Group 2 gilts were immunized with an experimental post-weaning diarrhea (PWD) vaccine whereas piglets
from Group 3 were not immunized and served as the environmental control. Serum samples were collected from each piglet
from day 5 to 11 weeks of age, measured for antibody responses derived from the vaccine fimbrial and toxin antigens (K88,
F18, LT, Stx2e, STb, and STa) with ELISAs, and analyzed the effect of maternal antibodies at the stimulation of host immunity
from the vaccine candidate.

Results: Gilts included in the study had little or low antibodies to ETEC (LT, K88, F18), but the Group 1 gilts developed robust
antibody responses after immunization with ProSystem RCE. Piglets born to the immunized Group 1 mothers acquired passive
antibodies, whereas piglets born to Groups 2 and 3 had no passive antibodies to ETEC antigens. After active immunization
with the PWD vaccine candidate, piglets with maternal antibodies developed vaccine-specific antibodies at levels slightly
higher or the same compared to the piglets without maternal antibodies.

Conclusions: Gilts and piglets immunized with a vaccine developed specific antibodies and passive maternal antibodies that
did not play a significant role in affecting a post-weaning diarrhea vaccine in stimulating active immunity in young pigs.

Financial Support: USDA University of Illinois at Urbana-Champaign Agriculture Experimental Station.
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89 - Unraveling the origin of mucosal T cells in Equine herpesvirus type 1 infection

Camille M. Holmes', Heather Freer!, Bettina Wagner!

!Cornell University. cmh335@cornell.edu

Session: Immunology 1, 2024-01-22, 8:30 - 8:45

Objective: Equine herpes virus type 1 is a highly prevalent respiratory pathogen of the horse. It infects via the upper respiratory
tract (URT) causing respiratory disease in susceptible animals, and the subsequent establishment of a cell-associated viremia
can cause equine herpesvirus myeloencephalopathy or abortion in pregnant mares. The initial immune response at the site of
viral infection likely plays a crucial role in preventing severe disease manifestations. The objective of this work is to
characterize the T cell response at the mucosal surfaces during infection and determine the origin of those cells homing to the
URT.

Methods: To characterize the T cell response, nasal and peripheral cells were collected from healthy and EHV-1 infected
horses. In healthy horses, the immune cells present in the equine URT were quantified and in vitro stimulations were conducted
to determine specificity. Nasal cells were collected by three different approaches, targeting different regions of the URT. First
nasal washes collected lumenal cells, nasal swabs collected cells within the mucus, and nasal brushes collected cells within the
mucosa and submucosa. Cells were characterized by flow cytometry for surface expression of LFA-1, CD4, and CDS8.
Following stimulation with EHV-1, cytokine quantification and intracellular staining for IFN-y, were used to determine
activation. Similarly, nasal cells collected during an experimental EHV-1 infection were characterized for surface expression
of LFA-1, CD4, and CDS, and by intracellular staining for granulysin (GNLY), TNF-a, and IFN-y.

Results: In healthy horses, the distribution of LFA-1* immune cells within the mucosa significantly differs from the periphery.
Mucosal samples collected by nasal brush contain significantly more CD8" T cells (p=0.0002) and CD4'CD8" T cells
(p=0.0016), but fewer CD4'CD8" immune cells (p=0.0044), than peripheral samples. Peripheral cells collected from horses
protected from EHV-1 produced IFN-y during viral stimulation, but nasal T cells did not. Interestingly, with a general T cell
stimulant, both peripheral and nasal T cells produced IFN-y, suggesting this is a mature population of cells. Using newly
developed equine-specific reagents, we characterized a population of activated CD4" and CD8" T cells in the URT during
infection, through expression of GNLY, TNF-a, or IFN-y. This population of activated cells appeared one-week post-infection.
While GNLY™ cells could be found in the nasal lumen, they could not simultaneously be detected in the periphery of the same
horses.

Conclusions: T cells are a crucial part of the adaptive immune system. While nasal T cells in healthy horses are mature and
can become activated, they do not respond to the virus under the same conditions as peripheral cells. However, during active
infection, cells within the nasal lumen express markers of activation, establishing their functional relevance in the mucosal
immune response. This suggests that EHV-1 specific T cells home to the URT, rather than maintain residency. Work is ongoing
to determine the origin of the T cell population that is present in the URT during infection, and further phenotype the resident
nasal T cell population.

Financial Support: Harry M. Zweig Memorial Fund for Equine Research, The American Quarter Horse Foundation.
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90 - Increased secretion of antileukoproteinase during the innate immune response to Equine herpesvirus type 1
infection

Camille M. Holmes', Susanna Babasyan', Bettina Wagner!

!Cornell University. cmh335@cornell.edu

Session: Immunology 1, 2024-01-22, 8:45 - 9:00

Objective: The mucosal immune response is an important factor in respiratory infections, where adequate activation is required
to clear the pathogen, but overzealous inflammation could interfere with normal respiratory function. Antileukoproteinase
(SLPI) wears many hats as an intracellular and secreted protein constitutively expressed at mucosal surfaces, with an overall
function as a homeostatic regulator. Previous transcriptomic screening described an early upregulation of nasal SLPI gene
expression during equine herpesvirus type 1 (EHV-1) infection, a respiratory virus of the horse. Here, we aimed to define the
cell types producing SLPI during EHV-1 infection, compare secretion in EHV-1 protected versus susceptible horses, and
understand its position in the inflammatory cascade.

Methods: Monoclonal antibodies (mAbs) against equine SLPI were generated using murine hybridoma technology and
validated for flow cytometry, immunofluorescence, and bead-based assay. Horses were intranasally infected with the Ab4 strain
of EHV-1, and peripheral and mucosal samples were collected throughout the infection. Serum and nasal secretion samples
were used for quantification of SLPI, and cells were isolated from peripheral blood and nasal washes for intracellular staining
and characterization of the SLPI" population. Additionally, nasal explants collected from euthanized horses were infected ex
vivo, and localization of SLPI production within the mucosa was defined.

Results: During experimental EHV-1 infection, SLPI secretion significantly differed in susceptible compared to immune
horses, in both the serum (p=0.01) and nasal secretions (p=0.0004). Nasal SLPI secretion peaked on day 4 post-infection (pi)
and serum SLPI secretion peaked on day 3pi, in susceptible horses. Characterization of the cells producing SLPI in the periphery
during EHV-1 infection defined a population of CD14" SLPI" monocytes within peripheral blood mononuclear cells (PBMC).
The fraction of SLPT*PBMC increased from day 3pi to day 6pi, returning to normal by day 10pi. A greater percentage of SLPI*
PBMC was present in horses that developed severe clinical disease, compared to those who did not, which was significant on
days 5pi (p=0.02) and 7pi (p=0.01). A population of CD14" SLPI* monocytes could also be detected in the nose on d7pi. Finally,
immunofluorescence imaging of nasal explants supported both epithelial cell and localized immune cell production of SLPI
during EHV-1 infection.

Conclusions: The broad roles of SLPI have been implicated in various diseases in humans and other species, where it can act
as an anti-inflammatory, anti-protease, and/or anti-microbial. Here we defined the cellular contributors for SLPI secretion at
the mucosal surfaces and systemically during EHV-1 infection. We also demonstrated a conditional upregulation of SLPI in
horses that are susceptible and develop disease. Work is ongoing to explore direct interactions of SLPI with EHV-1, and to
determine if there is co-expression of anti-inflammatory SLPI with inflammatory cytokines, such as IL-1p and TNF-a. Together
this will better characterize the role of this protein in EHV-1 and establish its use as a marker for development of clinical
disease.

Financial Support: Harry M. Zweig Memorial Fund for Equine Research.
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91 - Chitosan-nanoparticle-based oral Salmonella vaccine elicits cross-protective immune response in broilers
Sara Dolatyabi!, Sankar Renu!, Jennifer Schrock!, Renukaradhya J Gourapura!

!The Ohio State University. dolatyabi.l@buckeyemail.osu.edu

Session: Immunology 1, 2024-01-22, 9:00 - 9:15

Objective: Non-typhoidal Sa/monella infections are a significant public health concern worldwide. Salmonella encompasses
an extensive range of pathogens that are important sources of foodborne diarrheal illness on a global scale. Developing an oral
vaccine to induce cross protective mucosal immunity in the intestines against Sa/monella in poultry is challenging. Our
objective is to develop and evaluate an oral vaccine that can mitigate the load of multiple serotypes of Sa/monella in broilers.

Methods: We developed Salmonella Enteritidis (SE) immunogenic outer membrane proteins (OMPs) and flagellin (FLA)
containing mannose chitosan nanoparticle (OMPs-FLA-mCS-NP) vaccine, and evaluated its efficiency to induce cross-
protection against Sa/monella Typhimurium (ST) serotype infection. Broilers were vaccinated with two doses of OMPs-FLA-
mCS-NP vaccine orally at age day 3 and booster after three-weeks. As a control, a commercial live vaccine was inoculated to
a group of birds at age 3 days by spray method and boosted through drinking water at 3 weeks of age as per the manufacturer’s
instructions. At 5-weeks of age birds were challenged with ST and after 10-day post-challenge, samples were collected and
examined.

Results: Previously, in oral SE subunit OMPs-FLA-mCS-NP vaccinated broilers observed robust mucosal immunity and
protection against SE infection. In this study, the orally delivered OMPs-FLA-mCS-NP SE vaccine induced a higher cross-
protective immune response against ST compared to the commercial Poulvac® ST vaccine composed of a modified-live ST.
The OMPs-FLA-mCS-NP vaccinated birds had increased production of IgA and IgY antibodies specific to OMPs and FLA
antigens in samples collected at both post-vaccination and post-challenge compared to mock and commercial vaccine groups.
Notably, detected cross protective immunity induced by OMPs-FLA-mCS-NP vaccine associated with reduced ST bacterial
load by around 1 logio CFU in the cecal content which was comparable to the commercial vaccine group.

Conclusions: The findings of our study suggest that the orally administered OMPs-FLA-mCS-NP SE vaccine elicited cross
reactive mucosal immune responses against ST infection in broiler chickens. This, OMPs-FLA-mCS-NP vaccine could be a
viable option to commercial live vaccine.

Financial Support: Supported by USDA-AFRI 2022-67017-36559.
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92 - Polyanhydride nanoparticles trigger antiviral responses against bovine RSV in vitro and in a murine RSV model
Fabian E Diaz!, Elizabeth A Grego!, Ali Uslu! 2, Balaji Narasimhan!, Jodi L McGill!

Towa State University, *Selcuk University. fediazl @jiastate.edu

Session: Immunology 1, 2024-01-22, 9:15 - 9:30

Objective: Despite use of antimicrobials and vaccines, bovine respiratory disease (BRD) remains a highly prevalent disease in
the cattle industry, with bovine RSV being a major etiological agent. Efforts to develop immunomodulatory strategies to
improve disease resistance in food animals are required as an alternative to antimicrobial use. We have previously shown that
polyanhydride nanoparticles (PANPs) loaded with pattern recognition receptor (PRR) agonists have intrinsic immunostimulant
properties on bovine epithelial and myeloid cells from the respiratory tract in vitro. Here, we evaluated whether PANPs can
trigger antiviral responses in epithelial cells in vitro, and evaluated their efficacy in preventing RSV disease in a murine model.

Methods: Bovine turbinate cells (BTs) and human A549 cells in 12 well plates were stimulated with one of 15 different PRR-
loaded PANPs (at 40 or 200 ug/mL) for 24 h, then infected with Bovine RSV (bRSV) strain 375 or human RSV A/1997 (hRSV)
at MOI 0.1. After 48h, the TCIDso/mL was calculated to quantify infectious titers. Untreated cells (UT) and empty PANPs (200
ug/mL) were used as controls. Selected particles were also tested for antiviral activity in vitro against human RSV (hRSV) and
immunogenicity in rodents. Female 6-8-wk old BALB/c mice received PANPs (40 or 100ug/mice) intranasally. Saline (UT)
and empty PANPs (100 ug/mice) were used as controls After 72h, animals were either euthanized to collect lung samples for
lung cytokine quantification, or infected i.n. with hRSV st. 1997. Infected animals were monitored daily, then euthanized 2 dpi
to collect whole lung. Viral copies (N-hRSV/B-actin copies) were quantified by RT-PCR in whole lung tissue.

Results: Several PANPs were able to reduce infectious titers in bRSV-infected BT cells when compared to UT cells, including
PRR-loaded and empty NPs. Nanoparticles that contained CL413 (TL2/7 agonist), PAam3CSK4 (TLR2/1 agonist) and MPLA
(TLR4 agonist) were able to reduce infectious titers of both hRSV and bRSV in vitro. Noteworthy, intranasal administration
of a NP made of 1,8-bis-(p-carboxyphenoxy)- 3,6-dioxaoctane and 1,6-bis-(p-carboxyphenoxy)-hexane in a 20:80 ratio loaded
with the CL413 agonist (CPTEG:CPH 20:80 CL413) was able to prevent weight loss (p=0.008) and reduce lung viral loads (p
=0.0022) in RSV infected mice, which was associated to increased IL-1 (p=0.001), IL-6 (p=0.002), and KC (p=0.0009) levels
in lungs at the time of infection when compared to the UT group.

Conclusions: Our results suggest that the administration of NPs efficiently prime human and bovine respiratory tract epithelial
cells and trigger antiviral defenses. Moreover, selected PANPs trigger local immune responses that are associated to reduced
viral replication in murine lungs and clinical benefit during RSV infection. Our results warrant future evaluation in ruminant
models of RSV disease and BRD to evaluate their potential application in BRD.

Financial Support: This work was funded by USDA-NIFA grant 2021-07002 and by a Postdoctoral Seed Award from lowa
State University.
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93 - Bovine epithelial and immune cells express IL-36 in response to toll-like receptor agonists and viral infection

T. Philip Babatunde', Jodi L. McGill!

'Department of Veterinary Microbiology and Preventive Medicine, Iowa State University. btphilip@jiastate.edu

Session: Immunology 1, 2024-01-22, 9:30 - 9:45

Objective: Despite the widespread availability of vaccines and antimicrobials, bovine respiratory disease (BRD) continues to
cause morbidity, mortality, and economic loss in the cattle industry. Interleukin-36 (IL-36) is a recently described group of
cytokines that plays a role in promoting proinflammatory immune responses in the lungs in response to both viral and bacterial
infections. IL-36 is comprised of three agonists, IL-36 a, B, and y, and one antagonist, IL-36 receptor antagonist (IL-36RA).
IL-36 signals through a heterodimeric receptor comprised of IL-36R and the IL-1 receptor accessory protein (IL-1RAP). While
the importance of IL-36 has been explored in humans and mouse models, its significance in the bovine immune system is not
known. The objective of this study was to determine the expression of IL-36 and its receptors in bovine nasal turbinate cells
(BTCs) and immune cells in response to stimulation with toll like receptor (TLR) agonists or bovine respiratory syncytial virus
(BRSV). The secondary objective was to determine the effect of IL36RA on TLR-induced proinflammatory cytokine
production by bovine immune cells.

Methods: Bovine turbinate cells (BTCs) were treated with LPS (Img/ml), Poly (I:C) (10mg/ml) or Mixed (combination of
LPS (1mg/ml), Poly (I:C) (10mg/ml)). In separate cultures, BTCs were infected with a 0.1 MOI of BRSV strain 375. After 6,
and 72 h, IL-36 expression was analyzed by qRT-PCR. In Objective 2, peripheral blood mononuclear cells (PBMCs) were
isolated from n = 7 4-5-month-old Holstein steers housed at the Iowa State University. PBMCs were treated with IL-36RA
(1mg/ml) for 4 h, followed by stimulation with LPS or Poly (I:C) for 48 h. Secretion of IL-1p and IL-6 was measured in
supernatants by commercial ELISA.

Results: Six hours after TLR stimulation, BTCs upregulated IL-368 (p = 0.0022) in response to Mixed; and IL-36RA in
response to both Poly (I:C) (p = 0.0023), and Mixed (p = 0.0005). The expression of IL-36B (p = 0.0355), IL-36y (p = 0.0125),
IL-36RA (p =0.0188), and IL-1RAP (p = 0.0083) was higher in BRSV-stimulated BTCs compared to unstimulated cells after
72 h. Pretreatment of PBMCs with IL-36RA blocked both IL-15 (p < 0.001) and IL-6 (p <0.01) production in response to LPS
(p =0.0001) and Mixed (p = 0.0002).

Conclusions: We observed that BTCs and PBMCs upregulated expression of IL-36 in response to stimulation with TLR
agonists and BRSV. Pretreatment with IL-36RA reduced production of IL-1B and IL-6 by PBMCs stimulated with LPS or
Poly(I:C). Future work will focus on elucidating the relevance of IL-36 in vivo in the context of BRD.

Financial Support: Sponsored by John G. Salsbury Endowed Chair in Veterinary Medicine.
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94 - Characterization of bovine intraepithelial T lymphocytes in the gut
Akanksha Hada!, Anmol Kandel!, Lei Li!, Zhengguo Xiao!

"Department of Animal and Avian Sciences, University of Maryland. hada@umd.edu
Session: Immunology 1, 2024-01-22, 9:45 - 10:00

Objective: Gastrointestinal (GI) diseases in cattle cause serious health issues and substantial economic losses. Intraepithelial
T lymphocytes (T-IELs) are crucial in defending against enteric pathogens and maintaining gut homeostasis. With a
composition of one T-IEL for every ten epithelial cells and accounting for 50-60% of all T lymphocytes, the gut becomes the
largest immune organ. This makes T-IELs critical targets for developing preventive strategies against GI disorders.
Nevertheless, despite their extensive characterization of T-IELs in humans and mice, research on their bovine counterparts is
scarce, which is the issue we are addressing in this project.

Methods: T-IELs isolated from various segments of the bovine small intestine were characterized by surface markers such as
T-cell receptors (TCR), CD4, and CDS, and intracellular proteins IFNy, IL17A, and TGFB1 using flow cytometry, with
circulatory and lymphoid lymphocytes used as controls. The cytokine-secreting capability of the freshly isolated T-IELs was
assessed after stimulation with either Brefeldin A (BFA) alone or an activation cocktail consisting of phorbol 12-myristate 13-
acetate, ionomycin, and BFA for four hours.

Results: Bovine T-IELs displayed several similarities to those in humans and mice, but the composition of their subtypes was
distinct. These T-IELs were abundant in the small intestine, especially the jejunum (70%), and they expressed high levels of
the activation and tissue retention marker CD69, along with a low level of the peripheral homing marker CD62L. Furthermore,
similar to humans and mice, bovine T-IELs produced inflammatory cytokines such as IFNy and IL17A, and a low level of the
immune regulatory cytokine TGFB1. Importantly, in cattle, the proportions of TCRyd+ and TCRof3+ T-IEL subsets were almost
equal, and the majority of the TCRyd+ T-IELs did not express CD8. Additionally, approximately 20% of TCRafp+ T-IELs were
CD4+CD8ap+. Uniquely, TCRop+CD8aa+ cells were not observed in cattle.

Conclusions: Our research provides insights into the unique composition and potential functions of T-IELs in cattle,
underscoring both functional conservation across species and specialized adaptations. These findings open avenues for further
investigations into bovine T-IELs and their role in developing strategies against gastrointestinal disorders including acute and
chronic infections in cattle.

Notes:
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95 - Pathogen delivery route impacts disease severity in Mycoplasma ovipneumoniae and Mannheimia haemolytica
coinfection

Bryan Tegner Jacobson!, Thomas Andrew Sebrell!, LaShae Zanca', Jessica DeWit!, Sobha Sonar!, Carol Hardy 2, Michael
Throolin?, Patricia Brewster!, Katilyn Andujo!, Kerri Jones!', Steve Jones', Lizabeth Bowen®, Jonathon Sago®, Stephen Smith*,
Diane Bimczok!

"Department of Microbiology and Cell Biology, Montana State University, 2Department of Mathematical Sciences, Montana
State University, *United States Geologial Survey, Davis Field Station, University of California, Davis, “Anatomic and Clinical
Pathology, Histology, and Milk Laboratory, Montana Veterinary Diagnostic Laboratory. diane.bimczok@montana.edu

Session: Host-Pathogen Interaction, 2024-01-22, 8:30 - 8:45

Objective: M. ovipneumoniae is a respiratory pathogen associated with mild to moderate pneumonia in domestic sheep,
particularly in lambs. Studies on experimental M. ovipneumoniae infection have reported highly variable outcomes with
regards to clinical signs and pathology. However, previous experimental infection studies also have differed in terms of
pathogen source, dose and delivery. Here, we assessed the impact of M. ovipneumoniae delivered either to the upper respiratory
tract (URT) or to the lower respiratory tract (LRT) on pathogen load and distribution, lung pathology and clinical disease.

Methods: Groups of five two- to three-months-old specific pathogen-free lambs were inoculated with ceftiofur-treated nasal
wash fluid obtained from sheep with natural M. ovipneumoniae infection. One group received the inoculum to the URT
mucosae, a second group to the LRT via tracheal endoscopy, and a control group received PBS alone. Lambs were monitored
over a period of eight weeks, with nasal swabs and body weights collected weekly, and blood samples collected biweekly.
Eight weeks after inoculation, lambs were euthanized for pathological analysis and sample collection. Bacteria were quantified
using qPCR and culture-based approaches, and antibody responses to M. ovipneumoniae were measured by ELISA.

Results: All lambs in both infection groups, but not the control group developed a stable infection with M. ovipneumoniae
and robust systemic antibody responses to M. ovipneumoniae after 2 weeks. Interestingly, all inoculated but none of the
controls lambs also tested positive for Mannheimia haemolytica, a common secondary pathogen in ovine respiratory infections,
although M. haemolytica was undetectable in the ceftiofur-treated inoculum. LRT inoculation led to lower weight gains and
increased clinical signs including fevers and coughing compared to URT inoculation, with control animals showing the lowest
clinical scores and the highest weight gains. Notably, monoinfection of lambs with M. ovipneumoniae via the URT in a
previous study performed using the same protocol did not cause clinical disease or changes in body weight. After eight weeks
of infection, lambs inoculated via the LRT had visible consolidation of the cranial lung lobes that was not observed in the other
groups. Pathogen loads in the trachea and bronchi, but not the nasopharynx, were significantly higher after LRT than URT
inoculation. Histopathological analysis confirmed that pathological alterations were confined to the cranial lungs and consisted
of alveolar, bronchiolar, and interstitial inflammation that was significantly more severe for the LRT compared to the URT and
uninfected control groups.

Conclusions: Our study demonstrated that bypassing protective mechanisms of the URT by delivering respiratory pathogens
to the LRT leads to more severe respiratory disease and lung damage than delivery to the URT. Our findings explain the
divergent results on the impact of M. ovipneumoniae infection from previous studies. We also confirmed that M.
ovipneumoniae significantly enhances the susceptibility of lambs to secondary respiratory pathogens such as M. haemolytica,
and that co-infections are associated with significant clinical disease and weight loss, which in turn decreases productivity in
domestic sheep flocks.

Financial Support: This study was supported by USDA NIFA award 2022-67016-36503 and Hatch award #MONBO00450
from the Montana Agricultural Experiment Station to D.B., and an NIH TL1 fellowship (#UL1 TR002319) to B.T.J.
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96 - The effect of bile acids cultured with specific bacteria on Clostridium perfringens growth
Tahrir Alenezi!, Bilal Alrubaye!, Janashrit Shrestha!, Samar Algehani!, Hong Wang!, Xiaolun Sun!

"University of Arkansas. alrubaye@uark.edu

Session: Host-Pathogen Interaction, 2024-01-22, 8:45 - 9:00

Objective: Clostridium perfringens-induced necrotic enteritis (NE) causes significant economic losses in the poultry industry.
The primary bile acid chenodeoxycholic acid (CDCA) is the predominant bile in the chicken small intestine. We aimed to
investigate the efficacy of bile acids metabolized by specific bacteria on reducing the growth of C. perfiringens.

Methods: Bile acids of 0.5, 1.0, and 1.5 mM CDCA, 1.0 mM cholic acid (CA), and 1.0 mM lithocholic acid (LCA) were
cultured and metabolized at 37 °C under anaerobic condition, in the presence of bile-metabolizing bacteria Eggerthella lenta
or Parabacteroides merdae. The pre-cultured media with metabolized bile acids were autoclaved and then used to culture C.
perfringens for additional 24 h. C. perfringens was enumerated by serial dilution and plating on selective C. perfringens agar
plates. Differences between treatments were analyzed using One-way ANOVA followed by Fisher’s LSD test using Prism 7.0
software. Experiments were considered statistically significant if p-values were < 0.05.

Results: C. perfringens growth reached 7.4 log10 CFU/ml after 24 h culture, while 0.5, 1.0, and 1.5 mM CDCA reduced the
pathogen growth to 7.2, 7.0 (significant), and 6.2 (significant) logl0 CFU/ml, respectively. C. perfringens cultured in the E.
lenta pre-cultured media grew to 7.9 log10 CFU/ml after 24 h incubation, whereas its growth was significantly reduced to 4.6,
0, and 0 logl0 CFU/ml in the pre-cultured media of E. lenta plus 0.5, 1.0, and 1.5 mM CDCA. C. perfringens cultured in the
P. merdae pre-cultured media grew to 5.6 logl0 CFU/ml after 24 h incubation, whereas its growth was significantly reduced
to 0 logl0 CFU/ml in the pre-cultured media of P. merdae plus 1.0 mM CDCA. Interestingly, C. perfringens grew to 6.2 and
6.1 logl0 CFU/ml in 1.0 mM CA and LCA, respectively, while its growth was significantly increased to 7.1 and 7.2 log10
CFU/ml in the pre-cultured media of E. lenta plus 1.0 mM CA or LCA, respectively. In addition, C. perfringens grew to 7.1
and 5.3 (significant reduction) log10 CFU/ml in the pre-cultured media of P. merdae plus 1.0 mM CA or LCA, respectively.

Conclusion: Collectively, these findings indicate that bile acids metabolized by E. lenta and P. merdae differentially influence
C. perfringens growth. The findings could be used to intervene C. perfringens induced chicken necrotic enteritis.

Financial Support: This research was supported by grants from Arkansas Biosciences Institute, USDA National Institute of
Food and Agriculture (NIFA) Hatch project 1012366, NIFA Hatch/Multi State project 1018699, NIFA SAS 2019-69012-
29905, and NIFA project 2020-67016-31346 to X.S and B. H.
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97 - Transcriptomic insights into liver abscesses in beef cattle: A gastrointestinal tissue perspective
J. Okon!, H. Ford!, N. Beneduzi', T.F. Scull', D. Woerner?, C. Strieder-Barboza!, O. Benitez!

"Department of Veterinary Sciences, Texas Tech University, *Department of Animal Sciences, Texas Tech University.

jokon@ttu.edu
Session: Host-Pathogen Interaction, 2024-01-22, 9:00 - 9:15

Objective: Gastrointestinal (GI) dysfunction is implicated in the pathogenesis of liver abscesses (LA), which remain an issue
in the beef cattle industry. However, there are limited studies elucidating the relationship between GI dysfunction and liver
abscesses in bovine. The aim of this study was to evaluate the transcriptomic profiles of GI tissues from healthy steers and
steers affected with liver abscesses.

Methods: GI tissues from jejunum were collected from 6 beef steers, including animals with (LA; n=3) and without liver
abscess (control; n=3). Following sample collection, the tissue was flash frozen and stored at -80C for further isolation of total
RNA via RNeasy Fibrous Tissue Mini Kit. Isolated RNA was assessed for quality, and RNA fragmentation, double-stranded
c¢DNA, and adaptor ligation were generated using the Illumina Stranded mRNA Prep kit according to the manufacturer's
protocol. The transcriptome sequencing was performed on the barcoded stranded RNA-Seq libraries using the Illumina
NovaSeq 6000 flow cell, targeting at least 30 million reads per sample. Differential gene expression analysis was performed
using DESeq?2 with a cutoff of adjusted p-value < 0.05 and functional analysis was performed using KEGG pathways.

Results: There were 281 differentially expressed genes between LA and control animals with 100 genes upregulated including
H3C10, H2AC16, ITGAS5, DEFB10, CD180 and GP2. Functional enrichment analysis revealed that the aforementioned genes
are associated with neutrophil migration, neutrophil extracellular traps (NETs) formation, necroptosis, shigellosis, bacteria
invasion, B cell receptor signaling and Toll Like Receptor (TLR 4) signaling pathways. Contrariwise, a total of 181 genes were
found to be down-regulated in steers with LA, including LCT, ENPP3, APOC2, FABP2, ALPI, and SLC28A2. The identified
genes exhibited associations with several metabolic pathways, including amino acids, carbohydrates, lipids, and vitamins.
Additionally, the down-regulated genes were also related to brush border membrane proteins.

CONCLUSION: The upregulation of genes and pathways related to bacterial invasion and shigellosis in GI tissues from steers
with LA suggests possible disruption of the adherens junctions and tight junctions, resulting to increased intestinal permeability.
This may ease the translocation of bacterial pathogens from intestinal lumen into the circulation, and facilitate systemic
infections, and potentially, liver abscess pathogenesis. Additionally, the upregulation of neutrophil migration, NETs formation,
necroptosis, and B cell receptor signaling and TLR 4 pathways indicates the activation of both innate and adaptive immune
responses in animals with liver abscesses. The perceived downregulation of brush border membrane, protein, carbohydrate and
lipid digestion and absorption indicates that LA steers may have experienced impaired nutrient biosynthesis and absorption
secondary to GI malfunction. This could be attributed to potential damage of the villi and microvilli which may be associated
with chronic inflammation led by bacteria colonizing the intestinal epithelium. Therefore, this data suggests that transcriptomic
changes in the GI could be associated with liver abscess pathogenesis in beef steers. However, further mechanistic studies are
needed to substantiate these outcomes.

Notes:
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98 - Transcriptomics analysis of the head kidney and gill of lumpfish in response to Moritella viscosa infection

Trung Cao', Hajarooba Gnanagobal', D.O. Ignacio Vasquez', Setu Chakraborty!, Ahmed Hossain!, Joy Chukwu!, Danny
Boyce?, Javier Santander!

"Marine Microbial Pathogenesis and Vaccinology Laboratory, Department of Ocean Sciences, Memorial University of
Newfoundland, ?Ocean Sciences Centre, Memorial University of Newfoundland. ttcao@mun.ca

Session: Host-Pathogen Interaction, 2024-01-22, 9:15 - 9:30

Objective: Lumpfish (Cyclopterus lumpus) is a cleaner fish employed to biologically control sea lice infestation in Atlantic
salmon. Moritella viscosa is the causative agent of winter ulcer disease in cold-water salmonid-farmed fish and other fish
species in the North Atlantic region. While there have been no reported outbreaks of winter ulcer disease in lumpfish, little is
known about its susceptibility and immune response to M. viscosa. The head kidney is a crucial lymphatic organ, while fish
gills act as the mucosal barrier. Both play an essential role in the immune response against pathogen infection.

Methods: Here, we investigated the median lethal dose (LDso) and the transcriptome profile of immune response in lumpfish's
gill and head kidney to M. viscosa infection. Different groups of lumpfish were intraperitoneally injected with varying doses
of M. viscosa (3.1x10°, 3.1x107, or 3.1x10% CFU dose™), and sterilized seawater was used as a control. The mortality rates and
bacterial infection kinetics were monitored for 30 days post-infection (dpi). Head kidney and gill samples were collected from
control (n=3) and infected (n=3) lumpfish at 10 dpi for RNA-sequencing (RNA-Seq).

Results: Lumpfish infected with different doses exhibited typical clinical signs of ulcer disease. The mortality rates for
lumpfish infected with high, medium, and low doses were 66.67%, 48.39%, and 30.51%, respectively. The lethal dose (LDso)
of M. viscosa in lumpfish was calculated as 8.1 x 107 CFU dose™. We performed a transcriptomic analysis in the head kidney
and gill tissues of lumpfish infected with M. viscosa. Transcriptome profiling identified 763 and 222 differentially expressed
genes (DEGs) in the head kidney and gill, respectively, in infected compared with control fish. In gene ontology (GO) analysis,
immune response-related biological processes were enriched in lumpfish head kidney and gill exposed to M. viscosa. Gill
immune response was mainly associated with cellular extravasation, a complex of collagen trimers, immunoglobulin binding,
monosaccharide binding, high-density lipoprotein particles, carnitine metabolic process, and ectodermal placode
morphogenesis. The head kidney immune response mostly involved acute inflammatory response, acute-phase response,
response to cytokine, cellular modified amino acid metabolic process, receptor-ligand activity, and organic anion transport.

Conclusions: In summary, lumpfish infected with M. viscosa showed a typical winter ulcer disease. This study deeply
expanded our knowledge about the molecular pathways activated in lumpfish gill and head kidney in response to M. viscosa
infection.

Notes:

2024 Conference of Research Workers in Animal Diseases Page 129



S
CRWAD 2024 I -~ ABSTRACTS

99 - Molecular mechanisms of enhanced resistance to avian influenza in two genetically distinct, highly inbred chicken
lines

Ligi An!, Shenwen Gu!, Dailu Guan!, Susan J. Lamont?, Rodrigo A. Gallardo', Hans H. Cheng®, Huaijun Zhou!, Ying Wang!

"University of California, Davis, 2lowa State University, >'USDA-ARS. ucywang@ucdavis.edu

Session: Host-Pathogen Interaction, 2024-01-22, 9:30 - 9:45

Objective: Avian influenza (Al) is one of the most important viral infectious diseases that cause significant economic losses.
With the potential of low pathogenic (LP) Al evolving into highly pathogenic (HP) Al, innovative approaches to improve
genetic resistance to LPAI are critical to minimize economic losses and promote sustainability. The objective of the project is
to discover key genetic components contributing to genetic resistance to LPAI by using the two genetically distinct, highly
inbred chicken lines that differ in avian influenza virus (AIV) resistance. The rationale is that understanding key genetic
determinants of chicken LPAI resistance will improve host genetic resistance and enhance protection from AIV infection. We
hypothesize that immune cell frequencies and MHC molecule expression during antigen presentation in the Harderian gland
(HG) are associated with AIV infection. The greater AIV resistance among Fayoumi birds results from gene expression
regulation through regulatory elements on the genetic determinants.

Methods: At 3 weeks of age, half of the birds of each line will be inoculated with LPAI. Then genomic assays will be performed
on HGs collected at 1- and 4-days post-infection (DPI) from each treatment-line group. In Aim 1, we will investigate the
immune response of the HG with LPAI infection by evaluating specific immune cell types that respond to AIV infection by
evaluating specific immune cell frequencies and MHC molecule expression involved in antigen presentation through flow
cytometry. In Aim 2, the most altered cell population which is responsible for AIV resistance in HGs will be sorted and purified
by the FACS. Enhancers and promoters of AIV-associated immune genes in the sorted cells will be annotated by ChIP-seq and
ATAC-seq assays. Cell type-specific gene expression and candidate genes through RNAscope will be identified for elucidating
the molecular mechanism of host LPAI resistance by the integration analysis.

Results: Through Aiml, the specific cell population in the HG which altered the most with LPAI infection will be identified
and purified. With the accomplishment of Aim2, cell type-specific gene regulatory elements and candidate gene expression
would provide the molecular mechanisms of chicken LPAI resistance.

Conclusions: The outcome will help to understand the genetic basis of AIV resistance which will bridge the knowledge gap in
AIV prevention and protection strategy, reduce the need for

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no. 2023-
67015-39650 from the USDA National Institute of Food and Agriculture.
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100 - Colonization kinetics and mechanisms of Listeria monocytogenes in the bovine gastrointestinal tract
Yuxing Chen!, Mariana Paiva Rodrigues!', Zepeng Tu!, Cheta Siletti!, Tu-Anh Huynh!

"University of Wisconsin — Madison. thuynh6@wisc.edu

Session: Host-Pathogen Interaction, 2024-01-22, 9:45 - 10:00

Objective: Listeria monocytogenes (Lm) is an invasive pathogen in both humans and dairy ruminants. Although acquired
orally, Listeria can breach the intestinal barrier to infect multiple organs. Bovine clinical listeriosis can cause abortion and has
high mortality rates. The gastrointestinal (GI) phase of Listeria infection precedes systemic spread, and is a determinant of
listeriosis outcomes. Thus, it is critical to understand Listeria pathogenesis in the bovine GI tract to prevent the progression to
clinical infection, and to reduce shedding by subclinical animals. In this project, we develop a calf ligated ileal loop infection
model to investigate Lm replication and dissemination in the bovine ileum, and identify mucosal immune responses to infection.

Methods: Neonatal calves will be anesthetized, and the ileum from each animal will be tied into ~35 loops of 5 cm long. Each
loop will be infected with a phosphate-buffered saline suspension of Lm for a total of 107 cfu per loop. Mock-infected loops,
injected with PBS, will be placed between infected loops. The ileum will then be returned to the abdomen and the calf
maintained under general anesthesia until loop harvest and euthanasia. Lm burdens will be assessed at 5 and 8 hours post
infection to evaluate luminal and tissue-invaded Lm. Infected tissue will be examined by histopathology. Mucosal immune
responses will be analyzed by RNA sequencing.

Results: Our first infection experiments will be performed in August 2023 and data will be presented in the poster. Based on
oral mouse infection studies, we anticipate Lm to replicate both in the intestinal lumen and tissue, with the vast majority in the
lumen. We also anticipate an inflammatory response with the upregulation of TLR2, TLRS, inflammatory cytokines, and
chemokines.

Conclusions: We will analyze data of the August infections.

Notes:
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101 - Do our exposure variables tell us what we think they are telling us?

Audrey Ruple'
'Virginia-Maryland College of Veterinary Medicine, Virginia Tech. aruple@vt.edu

Session: AVEPM - Schwabe Symposium, 2024-01-22, 10:30 - 11:15

With the theme for the 2024 Schwabe Symposium, honoring the lifetime achievements of Dr. Jan Sargeant, being “Remaining
relevant: Conceptual advances in research in veterinary populations” this talk will explore the critical issue of exposure
variable selection and the inherent challenges associated with measurement errors. Epidemiologic research plays a crucial role
in understanding the complex relationships between exposures and health outcomes. However, the accuracy of the conclusions
drawn from these investigations relies upon the meticulous selection and measurement of exposure variables. Appropriate
exposure variable selection is crucial for understanding disease etiologies, but it is often the case that we are not able to directly
measure the exposure variable of interest and use proxy measures to assess exposures instead. Inappropriate use of proxy
measures can lead to erroneous conclusions being made about the true exposure of interest. These errors may lead to biased
estimates of associations between exposures and outcomes. The consequences of such biases extend beyond research concerns
as public health decisions can be made based on flawed evidence. Recognizing and mitigating these biases are essential for
producing reliable evidence that informs public health policies and interventions, ultimately contributing to improved
population health outcomes. To address these challenges, researchers must adopt rigorous methodologies for exposure variable
selection and validation studies to minimize measurement errors. Additionally, advancements in technology and data collection
tools offer opportunities for improving exposure assessment accuracy. Collaborations between epidemiologists, statisticians,
and experts in measurement science are essential for developing robust study designs that enhance the reliability of exposure
variable measurement.

Notes:
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102 - Aligning valid research outcomes with stakeholder values
David G. Renter!

!Center for Outcomes Research and Epidemiology, College of Veterinary Medicine, Kansas State University. drenter@vet.k-
state.edu

Session: AVEPM - Schwabe Symposium, 2024-01-22, 11:15 - 12:00

With the theme for the 2024 Schwabe Symposium, honoring the lifetime achievements of Dr. Jan Sargeant, being “Remaining
relevant: Conceptual advances in research in veterinary populations”, the focus of my talk is on how and why to produce
outcomes that are valid and have value to the end-users of our research. Given the scope and diversity of topics addressed by
animal health researchers, the potential beneficiaries or stakeholders of our research products also varies. These stakeholders
or end-users may include veterinary practitioners, other researchers, livestock owners, “pet parents”, government officials,
corporate entities, or the general public in the case of public health or food security and safety issues. Regardless, our research
outcomes must be both valid and relevant - defined such that the outcomes have value for the end-users. While we work toward
ensuring validity throughout our research processes, we also should ensure that our resulting outcomes are specified to
appropriately inform and enable decision-making by the end-users. Our current research in animal agriculture sustainability
provides an interesting opportunity to consider research outcomes in a sustainability framework which concurrently values
social, economic, and environment impacts of animal health and management decisions. In companion animals, contemporary
issues of affordability and access to care, quality of life metrics, or compliance effects on efficacy, also potentially extend the
spectrum of relevant research outcomes. In these cases, the “typical” measures of animal health, such as morbidity, mortality,
or growth, may not be the most relevant research outcomes for the end-users. Furthermore, if research studies are not designed
and analyzed with primary outcomes that are informed by stakeholders’ values, but rather post-hoc considerations of these
values are made based on indirect or surrogate measures, there is the potential to incorporate error and bias into the end-users’
decision-making processes. My talk will address these topics, providing both examples and challenges for advancing the
relevance of research in veterinary populations.

Notes:
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103 - Efficacy of Lacticaseibacillus rhamnosus GG in mitigating effects of Salmonella infection in chickens

Menuka Bhandari!, Dhanashree Lokesh!, Kwonil Jung!, Gireesh Rajashekara!

!The Ohio State University. bhandari.72@osu.edu

Session: Antimicrobial Alternatives, 2024-01-22, 10:30 - 10:45

Objective: Salmonella, a foodborne zoonotic pathogen, is the leading cause of death associated with foodborne illness in the
USA. Salmonellosis is primarily transmitted through the consumption of contaminated poultry meat and eggs. The concern
over the evolution of antimicrobial-resistant genes associated with antibiotic use and the lack of cross-protection by the vaccine
has limited salmonellosis treatment options. Probiotics, are live beneficial microorganisms when administered in an optimum
amount, could be an alternative treatment for salmonella infection in poultry to reduce transmission to humans. The objective
of this study is to investigate the effects of Lacticaseibacillus rhamnosus GG (LGG) on growth performance, gut microbiota,
intestinal integrity, load of salmonella, and immune response of chickens challenged with Salmonella Typhimurium (ST).

Methods: A total of 400 specific pathogen-free leghorn chickens were randomly allocated into five groups (n=80 birds/group):
negative control (NC-neither infected nor treated with LGG), LGG control (LGG-not infected but treated with LGG), LGG +
Salmonella (LT-infected with Salmonella and treated with LGG), and commercial probiotics + Salmonella (CT-infected with
Salmonella and treated with commercial probiotic), and positive control (PC-infected with Salmonella not treated). Gut pro
was used as a commercial probiotic. The birds were administered 10® colony-forming units (CFU/ml) of LGG and commercial
probiotics in drinking water from day 1 to day 13. On day 7, birds were challenged with 10* CFU of nalidixic acid-resistant ST
and necropsied on days 7, 14, and 22, days post infection(dpi). The load of salmonella in the cecum, liver, and spleen was
determined by plating on XL T4 plate before and after enrichment in tetrathionate broth (TTB). The microbiota was analyzed
by sequencing the V4-V5 variable region of 16S rRNA. The intestinal integrity was measured by morphometry analysis of the
Ileum and jejunum. The cecal tonsils were used for the measurement of immune gene expression by RT-qPCR. The microbiota,
integrity, and gene expression reflect the effect of LGG on salmonella-infected birds.

Results: At 7 dpi, Salmonella load in the cecum was significantly reduced by 5.95 and 6.11 log CFU in the LT and CT groups,
respectively, compared to the PC (p < 0.05). Similarly, at 14 dpi, the Salmonella load in the cecum was reduced by 3.74 and
3.49 log CFU in the LT and CT groups compared to the PC (p < 0.05), respectively. At 7 dpi, fewer spleen samples were
positive for Salmonella in LT and CT compared to the PC. Although similar results were observed for the liver on 14 dpi for
LT, there was no difference between CT and PC. On 22 dpi, no Salmonella were recovered in any groups, including the
untreated ones. A significant increase in the chicken's body weight was observed in LT group compared to the PC on day 14.
In contrast, no significant difference in body weight was observed after 15 days (p < 0.05).

Conclusions: These results suggest that administering LGG in drinking water reduces the Salmonella load in the chicken's
cecum, liver, and spleen but will significantly affect the body weight gain.

Notes:
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104 - Evaluate the efficacy of novel probiotic strains on Campylobacter infection in vitro
B. Lamichhane!, H. True?, B. Doratt?, I. Messaoudi?, Y. A. Helmy!

"Department of Veterinary Science, University of Kentucky, 2Department of Microbiology, Immunology and Molecular
Genetics, University of Kentucky. bla260@uky.edu

Session: Antimicrobial Alternatives, 2024-01-22, 10:45 - 11:00

Objective: Campylobacter jejuni is a common cause of gastroenteritis in animals and humans. Food animals, particularly
poultry, serve as a primary source and reservoir for Campylobacter. The bacterium is typically transmitted to humans and
animals by the consumption of contaminated food and water. Currently, antibiotics are used to treat Campylobacter infections
in animals and humans. However, the growth of antibiotic resistance to routinely used antibiotics has highlighted the critical
need to develop alternative treatment strategies. The objective of our study is to evaluate the effect of selected probiotics on
the growth and survival of C. jejuni in vitro. We aim to develop probiotics as antibiotic-alternative therapeutics for the control
and treatment of C. jejuni infections in animals and humans.

Methods: We screened 40 different probiotic strains for their effect on the growth of C. jejuni using an agar well diffusion
assay. The probiotics with the highest inhibition percentage were then subjected to further development in vitro. The probiotics
were further evaluated for their ability to inhibit biofilm formation and pre-formed biofilms. They were also tested for their
effect on adhesion, invasion, and survival of C. jejuni in human intestinal cells. The auto-aggregation and coaggregation
properties of the probiotics were also evaluated. Furthermore, the effect of the probiotics on the expression of virulence-
associated genes was investigated using RT-PCR. Each of the experiments were repeated at leat two times and the results were
analyzed using Two-way ANOVA (or mixed model) followed by Tukey test with p < 0.05 to determine the statistical
significance.

Results: All probiotics showed inhibition for C. jejuni growth using agar well diffusion assay with different levels, however,
we selected the eight best probiotics that showed the highest efficacy against C. jejuni. All the selected candidates significantly
inhibited the growth of the bacteria when cocultured in broth media. They also inhibited the growth of other Campylobacter
strains such as C. fetus, C. lari, C. hyointestinalis, and C. coli. Four of the eight selected candidates inhibited up to 100% of C.
Jjejuni's biofilm formation and pre-formed biofilms. Interestingly, all 8 candidates significantly (p<0.05) inhibited adhesion,
invasion, and intracellular survivability of C. jejuni in human intestinal cell lines. Additionally, all 8 candidates downregulated
the genes related to the expression of virulence factors such as biofilm formation, quorum sensing, motility, and invasion.

Conclusions: Our future studies will focus on understanding how probiotics modulate their action on intestinal cells using
transcriptomics. We will also focus on the evaluation of the efficacy of the probiotic on Campylobacter’s colonization in vivo.
Our result will facilitate the establishment of probiotics as alternatives to antibiotics for controlling Campylobacter infections
in animals and humans.

Financial Support: This research was supported by Igniting Research Collaborations (IRC), Internal Research Support
Programs, University of Kentucky.

Notes:
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105 - Deoxycholic acid synergizes with butyrate to alleviate necrotic enteritis in broilers
M.A. Whitmore!, D.M. Kim!, J. Liu!, I. Tobin!, Z. Zhao', J. Guo!, G. Zhang!

'Department of Animal and Food Sciences, Oklahoma State University. melanie.whitmore@okstate.edu

Session: Antimicrobial Alternatives, 2024-01-22, 11:00 - 11:15

Objective: Necrotic enteritis (NE) causes an estimated annual loss of $6 billion to the global poultry industry, while also posing
a great risk to human health as a zoonotic disease. Due to increasing antimicrobial resistance, the FDA banned in-feed
antibiotics from livestock production in 2017, highlighting the need for effective antibiotic alternatives to combat diseases like
NE. One promising approach involves the modulation of host defense peptides (HDPs), critical components of the innate
immune system with antimicrobial and immunomodulatory properties. Butyrate and deoxycholic acid (DCA) have been
individually shown to enhance HDP synthesis and alleviate NE; however, their potential synergistic effects have not been
investigated. We hypothesized that the combination of butyrate and DCA could synergize to alleviate NE in broilers by
enhancing HDP production.

Methods: To test our hypothesis, we treated chicken HD11 macrophage cells and jejunal explants with butyrate and DCA
alone or in combination for 24 h, followed by RNA isolation and RT-qPCR to measure the expression levels of HDP and barrier
function genes. Additionally, we employed a chicken model of NE to evaluate the treatment efficacy of butyrate and DCA.
Cobb broilers were supplemented with butyrate in the presence or absence of DCA from the day of hatch throughout the entire
trial. NE was induced through sequential challenges with Eimeria maxima and Clostridium perfringens on day 10 and day 14,
respectively. We recorded animal survival until day 17 and assessed chicken weight gain, intestinal lesion scores, and the
impact on the intestinal microbiome using bacterial 16S rRNA gene sequencing of the ileal digesta.

Results: We revealed that butyrate and DCA synergistically induced two HDP genes, avian -defensin 3 and avian -defensin
9, and the barrier function gene claudin-1 in a dose-dependent manner in HD11 cells (P < 0.05). These results were also
observed in jejunal explants for all three genes. In two chicken NE trials, supplementation with 1.5 g/kg DCA or 0.75 g/kg
DCA in combination with 1 g/kg encapsulated butyrate resulted in the highest survival rates, showing an approximately 20%
improvement over non-medicated chicks. Moreover, these two treatments significantly reversed the body weight loss observed
in infected chicks on day 17 (P < 0.05). The severity of intestinal lesions was reduced compared to non-treated chicks, with the
best outcomes achieved by the butyrate and DCA combination. Furthermore, supplementation with butyrate together with DCA
helped restore the richness of the ileal microbial community that was lost in response to NE infection.

Conclusions: In summary, the combination of butyrate and DCA demonstrated synergistic effects in enhancing the expression
of several HDP and barrier function genes in vitro and ex vivo. Moreover, in two chicken NE trials, this combination effectively
alleviated NE, as evidenced by improved chicken survival, body weight recovery, and mitigation of intestinal lesions. The
combination also restored microbial community diversity in the chicken ileum. These findings accentuate the potential of DCA
and butyrate as effective antibiotic alternatives to protect broilers from NE.

Financial Support: This research was funded by a USDA-NIFA Predoctoral Fellowship (2021-67034-35184) and USDA-
NIFA (2020-67016-31619 and 2023-67015-39095).

USDA
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106 - In vivo effectiveness of Enterococcus faecalis 14 treatment of necrotic enteritis in broiler chickens
Bernard Taminiau!, Georges Daube!, Anca Danila-Lucau?, Djamel Drider?, Rabia Ladjouzi?

'Liége university, belgium, 2Lille university, France. djamel.drider@gmail.com

Session: Antimicrobial Alternatives, 2024-01-22, 11:15 - 11:30

Objective: This study aimed at evaluating the prophylactic and therapeutic properties of Enterococcus faecalis 14, a strain
producing a two-peptide leaderless bacteriocin, named enterocin DD14 (EntDD14) and its Abac mutant strain deleted in genes
coding for EntDD14 against subclinical induced necrotic enteritis (NE) in broiler chickens kept under battery cage conditions.

Methods: Six different groups of birds consisting in (i) an infected and untreated control (IUC) group, (ii) an infected and
amoxicillin-treated control group (ITC), and four treated groups receiving prophylactically or therapeutically either E. faecalis
14 (WT) or its Abac isogenic mutant strain. The average daily weight gain (DWG), Feed Conversion Ratio (FCR), and feed
intake were calculated for each treatment group over the different study periods. On D26 and D27, 13 birds per pen were
euthanized and necropsied for intestinal lesion scoring. The same chickens have also been scored for typical lesions for
coccidiosis with a score from 0 (no lesions) to 4 (severe lesions) for the species relevant to broilers described in this scoring
system.

Results: To be noted that 16 mortalities, of which 5 were early mortalities occurred within one week of life of the birds. None
of the mortality was however related to necrotic enteritis (NE). Although the birds were uniform in all trial groups with no
significant differences prior to challenge on D1 and D12, the weights of birds in treatment groups were lower in comparison to
control groups ITC and, interestingly, in the IUC group on D21. Towards the end of the study and post-challenge, the treated
birds permitted to gain more weight under the challenge conditions especially the group treated prophylactically with the WT.
Next, the DWG was second highest after the amoxicillin treatment. DFI was significantly higher in control groups in periods
D12-D21 and D21-D27, whereas the difference was seen in treated groups (Dbac prophylactically). In the last study period,
the FCR was worst in the [UC group reflecting the occurrence of lesions and lower utilization of feed, with most treated groups
performing better in this regard except the group (WT therapeutic). On D26 and D27, 13 birds per were euthanized and
necropsied for intestinal lesion scoring in different groups. A model was fit with study day, strain (WT and Dbac) and the
interaction between strain and timing (therapeutic vs prophylactic) as fixed effects. NE lesion scores were assessed at D26 and
D27 in the different groups. Following, NE-specific lesion scores were recorded in animals of all groups except the control
group (amoxicillin-treated) and groups treated prophylactically and therapeutically with the WT strain on D26. The highest
number of birds showing the lesions on D26 were recorded in group IUC. On D27, no lesions were found in groups ITC and
WT prophylactically treated.

Conclusions: The WT strain administered prophylactically demonstrated better performance in reducing the necrotic enteritis
lesions caused by C. perfringens and prevented dysbiosis in comparison to Abac mutant under the current experimental
conditions of subclinical NE.

Notes:
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107 - Effect of oral supplementation of eugenol in reducing colonization of Listeria monocytogenes in guinea pig model
Chetna Shah!, Trushenkumar Shah!, Ana Leticia!, Chen Zhu!, Sierra Dean!, Abhinav Upadhyay'

'Department of Animal Science, University of Connecticut. chetna.shah@uconn.edu

Session: Antimicrobial Alternatives, 2024-01-22, 11:30 - 11:45

Objective: Listeria monocytogenes (LM) is a major foodborne pathogen that leads to life-threatening illness in humans. The
current listeriosis treatment includes antibiotic therapy. However, there are reports of antibiotic resistance development in LM.
This situation warrants the development of novel strategies for controlling LM infection in humans. This study investigated the
effect of generally recognized as safe status phytochemical eugenol (EG) in reducing colonization of LM in guinea pig model.
In addition, the effect of EG on the proteome profile of LM, especially the expression of proteins critical for infection in humans
was investigated.

Methods: Sub-inhibitory concentration (SICs; compound concentrations below the MIC that do not affect bacterial growth) of
EG against LM ATCC-19115 was determined by growth curve assay at 37°C. For proteome profiling, LM ATCC-19115 was
cultured either in the presence or absence (control) of SIC of EG for 12 h followed by protein extraction, quantification, and
LC-MS/MS analysis. Differentially expressed proteins between control and treatment samples (n=3) were analyzed using
Student’s t-test on Scaffold-5 at P<0.05. For guinea pig studies, 16 female guinea pigs were randomly divided in 4 groups
(n=4) namely, negative control, LM control, EG oil treatment dose-1 (32 mg/kg bw) and EG oil treatment dose-2 (64mg/kg
bw). All treatments were administered by oral bolus after completion of 7 days acclimatization period. Guinea pigs were
challenged on day 14 with 9 log CFU/ml cocktail of LM (except negative group) and necropsy was performed on day 28
followed by collection of small intestinal content for enumeration of LM counts. Data were analyzed using one way ANOVA.
Differences between the means were considered significantly different at P<0.05.

Results: The SIC of EG was 0.04%. SIC of EG down-regulated critical virulence proteins contributing to host cell invasion
(InlA, InIB and InlH), intra-cellular spread (ActA), toxin production (Hly), protein synthesis (InfA), and catalytic activity
(PyrC, PbpA, PyrF, NagB and PlcA) when compared to control (P<0.05). The expression of few proteins involved in catalytic
activity and cellular metabolism (FusA, FabH, PyrG, AlaS, HemB, PycA, UvrA and MurD) were upregulated by SIC of EG
(P<0.05). In the guinea pig study, 60% and 50% duodenum samples were positive for LM in control and EG oil treatment dose-
1, respectively. All animals were negative for LM in duodenum in EG oil treatment dose-2 group. In the jejunum, 80% and
75% samples were positive for LM in control and EG oil treatment dose-1 groups respectively, whereas 25% samples were
positive for LM in EG oil treatment dose-2 group. In the ileum, 80% and 75% samples were positive in control and EG oil
treatment dose 1 groups respectively, whereas all animals were negative for LM in EG oil treatment dose-2 group.

Conclusions: The results of guinea pig and proteome study suggest that oral supplementation of eugenol could be used as a
prophylactic treatment to reduce colonization and pathogenicity of LM in humans.

Financial Support: National Institute of Food and Agriculture A1332 program Seed grant (2022-67018-36557)
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108 - Bioluminescent tagging of therapeutics in recombinant lactic acid bacteria
LY. Choi!, J. Oh!, Z. Wang!, J.P. van Pijkeren!

"University of Wisconsin-Madison. ichoi37@wisc.edu

Session: Antimicrobial Alternatives, 2024-01-22, 11:45 - 12:00

Objective: Streptococcus suis is as an important swine and zoonotic pathogen that causes globally a significant financial strain
on the pig industry and human health care. Also, the continuous increase in antibiotic resistance, including in S. suis, highlights
the urgent need to develop alternative therapeutic strategies. Our long-term goal is to develop lactic acid bacteria (LAB) as
microbial therapeutics, including antimicrobials. However, tools are lacking that allow high-throughput monitoring of
recombinant protein production, which hampers the development and optimization of recombinant antimicrobial production.
Therefore, the objective of this study is to develop a luminescent tagging system for use in LAB.

Methods: We constructed Limosilactobacillus reuteri strains that each produce a recombinant therapeutic protein with an
eleven amino acid peptide tag referred to HiBiT (Promega), crucial for generating a luminescent signal. The system was
compared with commercial ELISA by quantifying three different recombinant proteins derived from recombinant Lm. reuteri.
To track the protein production in live cells, we expressed HiBiT complementary protein. We used conventional mice to
quantify bioluminescent bacteria throughout the gastrointestinal tract. The versatility of this system was assessed across 11
different LAB species and one strain of B. bifidum.

Results: The bioluminescent peptide tagging system allows quantification of recombinant proteins with a linear correlation
between bacterial cell number and luminescence signal in the dilution range of 10° to 10°. Luminescent-based quantification
of recombinant protein was more sensitive than commercially available immunoassays. In addition, we demonstrated that the
bioluminescent peptide tagging system allows in sifu recombinant protein detection in a continuous-culture parallel bioreactor
system. This presents an exciting opportunity to determine recombinant protein production dynamics in response to different
stimuli. Finally, following oral administration of recombinant microbes, luminescence in intestinal and fecal samples allowed
for rapid detection of microbes with equal sensitivity to conventional plate count. Because we demonstrated the functionality
of this bioluminescent peptide tagging system in 12 species encompassing 9 genera, our approach will create previously
unexplored opportunities to develop, optimize and validate antimicrobial production by LAB.

Conclusions: With our advanced bioluminescent peptide tagging system in place, we're poised to assess and normalize lysin,
advancing our quest for potent antimicrobial solutions against S. suis.

Financial Support: This work was supported by Animal Health and Production and Animal Products: Animal Health and
Disease [2021-67015-34316] from the USDA NIFA, the Ministry of Education [NRF-2021R1A6A3A03045314], the NIGMS
[RO1GM135483] and the NCCIH [RO1ATO011202] of the NIH, and the UW-Madison FRI.

USDA
|
Notes:

2024 Conference of Research Workers in Animal Diseases Page 139



S
CRWAD 2024 I -~ ABSTRACTS

109 - Ixodid ticks from animals in Asian countries

H.R. Byun!, M.S. Rieu!, S.W. Han!, S.R. Ji!, C.R. Choi?, B K. Linh?, H. Thanh*, M. Kaewthamasorn’, A. Sahara®, R.L. Galay’,
L. Prado®, S.L. Alota’, S. Wang!?, T. Erdeneshimeg!!, N. Batbayar'!, M. Avais'?, J.S. Chae!

Research Institute for Veterinary Science and College of Veterinary Medicine, Seoul National University, 2Department of
Agriculture, Forestry, and Bioresources, College of Agriculture and Life Sciences, Seoul National University, 3Vietnam
National University of Agriculture, *Department of Infectious Diseases and Veterinary Public Health, Faculty of Animal
Science and Veterinary Medicine, *Veterinary Parasitology Research Unit, Faculty of Veterinary Science, Chulalongkorn
University, °Department of Parasitology, Faculty of Veterinary Medicine, Universitas Gadjah Mada, "Department of Veterinary
Paraclinical Sciences, College of Veterinary Medicine, University of the Philippines Los Bafios, ®Department of Veterinary
Clinical Sciences, College of Veterinary Medicine, University of the Philippines Los Bafios, °School of Veterinary Medicine,
Isabela State University, °Institute of Veterinary Clinical Sciences, Veterinary School, National Taiwan University, °Institute
of Veterinary Clinical Sciences, Veterinary School, National Taiwan University, !'Wildlife Science and Conservation Center
of Mongolia, ?Department of Veterinary Medicine, Faculty of Veterinary Science, University of Veterinary and Animal
Sciences. hyeryung.byun@snu.ac.kr

Session: Parasitology 1, 2024-01-22, 10:30 - 10:45

Objective: Tick-borne disease has an influential impact on the human and animal populations, posing an increasing prevalence
rate every year. The risk of transmitting pathogens and infestation is related to the close connection with humans and animals.
Herein, the objective study is collecting Ixodid ticks in Asian countries from wild and domestic animals and detecting pathogens
from collected ticks.

Methods: Within the Asian regions, fed ticks were collected from companion animals, livestock and wild animals including
migratory birds. Unfed ticks were collected from pastures, bushes and throughout livestock barns. All collected ticks have been
stored at -80°C deep freezer. Ticks were identified under the stereo microscopes and detected targets of both RNA and DNA
pathogens by nested PCR.

Results: A total 6,727 of ticks were collected from 12 Asian countries, including the Republic of Korea, Japan, Thailand,
Philippines, Indonesia, Cambodia, Vietnam, Taiwan, Hong Kong, Mongolia, Pakistan and Sri Lanka. A total of 18 tick species
were collected including Haemaphysalis longicornis, H. flava, H. concinna, H. bispinosa, H. hystricis, H. formosensis, Ixodes
persulcatus, 1. scapularis, I. nipponensis, 1. granulatus, I. turdus, Amblyomma testudinarium, A. varanense, A. gervaisi, A.
Jjavanense, Rhipicephalus microplus, R. sanguineus, Hyalomma anatolicum. Host animals were dogs, cattle, birds, Korean
water deer, snakes, etc. Also, we detected target pathogens including SFTSV (Severe Fever with Thrombocytopenia Virus),
CCHFV (Crimean-Congo haemorrhagic fever Virus), Langya virus, Anaplasma phagocytophilum, A. bovis, Ehrlichia
chaffeensis, E. canis, Borrelia spp. Rickettsia spp. and Bartonella spp. The most detected pathogen was Anaplasma
phaogocytophilum in Korean water deer.

Conclusions: The results suggest ticks have a potential risk threat to public health, as 3 RNA viruses and 7 DNA pathogens
were detected and a total of 18 tick species within the Asian countries. Further studies are needed on wild range investigation
of ticks and tick-borne pathogens to protect human and animal symbiosis.

Financial Support: Korea Institute of Planning and Evaluation for Technology in Food, Agriculture and Forestry (IPET
122062-2).
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110 - Detection of Dabie bandavirus in ticks collected from migratory birds
S.R. Ji!, M.S. Rieu!, H.R. Byun!, S.W. Han!, C.Y. Choi*?3, H.Y. Nam*, S.G. Seo®, J.S. Chae'

Research Institute for Veterinary Science and College of Veterinary Medicine, Seoul National University, Seoul, Republic of
Korea. , ZDepartment of Agriculture, Forestry, and Bioresources, College of Agriculture and Life Sciences, Seoul National
University, *Research Institute of Agriculture and Life Sciences, College of Agriculture and Life Sciences, Seoul National
University, *School of Biological Sciences, College of Natural Sciences, Seoul National University. doe05062@snu.ac.kr

Session: Parasitology 1, 2024-01-22, 10:45 - 11:00

Objective: Dabie bandavirus, also known as severe fever with thrombocytopenia syndrome virus (SFTSV), is a tick-borne
disease caused by the Bunyaviridae family and transmitted through hard ticks. Ticks feed on the blood of host animals three
times in their lifetime. Recently, migratory birds have been mentioned as potential reservoir hosts for the SFTS virus, although
this has not been confirmed. The goal of this study is to investigate the presence of SFTS virus antigens in ticks collected from
migratory birds in Asia.

Methods: Hard ticks were collected from migratory birds in various locations, including western islands (Daechengdo and
Heuksando), a southern island (Jejudo), and inland areas (Gangwon-do and Ulsan) of the Republic of Korea (ROK), Japan, and
Mongolia from April 2022 to July 2023. Viral RNA was extracted from the ticks collected in migratory birds using the viral
DNA/RNA extraction kit. One-step RT-nested PCR was performed to confirm the presence of the S segment amplicon of the
SFTS virus. The nucleotide sequence data were analyzed using Chromas and were aligned using Clustal W. The phylogenetic
tree was constructed using the maximum likelihood tree method in MEGA 7.

Results: A total 180 of ticks were collected from 114 migratory birds. Total 7 species of ticks were collected; Ixodes persulcatus
(77 ticks), Haemaphysalis conccina (31 ticks), H. flava (24 ticks), H. longicornis (24 ticks), H. formosensis (5 ticks), I
nipponensis (7 ticks), I turdus (12 ticks). SFTSV were detected from 2 of 180 (1.1%) ticks. Both of SFTSV-positive ticks were
collected from captured migratory birds on islands in the ROK. One was a H. concinna nymph collected from Emberiza
spodocephala (Black-faced bunting) in Daechengdo in April 2022, and the other was 1. turdus nymph collected from Anthus
hodgsoni (olive-backed pipit) in Heuksando in March 2023. These two migratory bird species are common passage migrants
passing through China, Japan and Korea during their northward migration, and Korea is a stop-over site for both birds. All
SFTSV S segment sequences (346 bp) belonged to sub-genotype B-2. The nucleotide sequences of the SFTS virus S fragment
in Daechengdo and Heuksando cases were more than 99% identical to the dog isolate from the ROK.

Conclusions: This result suggests that migratory birds could serve as reservoir hosts for the transmission of the SFTS virus. In
this study, we confirmed the possibility of SFTSV transmission through migratory birds flying from China to the ROK. Due to
the geographical proximity between China and Korea, it is expected that sub-genotype B-2 also can be spread from China to
Korea through migratory birds. Therefore, it is important to investigate the SFTS virus infection rate in migratory birds and
migration pathways.

Financial Support: Korea Institute of Planning and Evaluation for Technology in Food, Agriculture and Forestry (IPET
122062-2).
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111 - Acaricidal effect of Sulpher nanoparticles on different developmental stages of hard ticks (Acari: Ixodidae)
M.S. Sajid!, S. Younas!, A. Naeem?, H.M. Rizwan?

'Department of Parasitology, University of Agriculture, Faisalabad, Pakistan, 2ZKBCMA College of Veterinary and Animal
Sciences, UVAS, Lahore (Narowal Campus), Narowal, Pakistan drsohailuaf@hotmail.com

Session: Parasitology 1, 2024-01-22, 11:00 - 11:15

Objective: Tick (Acari: Ixodidae) control is mainly based on traditional chemical control. Unfortunately, the method is
exhibiting several side effects primarily tick resistance against these available acaricides. The ever-growing fret of acaricidal
resistance marks the significance of the development of safer and more effective approaches that can aid to control the tick
population, promoting animal health, and maximizing their productive and reproductive potential.

Methods: The aim of this study was the synthesis, characterization, determination, and evaluation of the acaricidal activity of
sulphur nanoparticles in vitro. Characterization was done using a scanning electron microscope (SEM) for morphological
assessment which revealed the amorphous morphology of the sulphur nanoparticles. The formulated nanoparticles were
evaluated for acaricidal activity against different life stages i.e., eggs, larvae and adults of the hard ticks (Hyalomma
anatolicum). This was performed through tick bioassays such as the adult immersion test (AIT), Egg hatchability test (EHT),
larval immersion test (LIT), and larval packet test (LPT).

Results: Probit analysis concluded that sulphur nanoparticles have caused adult tick mortality with LC50 36.16 mg/L. The
hatchability was observed least at the highest concentrations of Sulphur indicating a concentration-dependent hatchability
response in eggs. In comparison, ivermectin showed 85% hatching inhibition with LC50 0.64mg/L, 0.002mg/L, and
0.0012mg/L at 24hrs. In the case of the larval packet test the observed LC50 was 11.47mg/L and 2.21mg/L for sulpher
nanoparticles and ivermectin respectively. As per time-bound activities, the ticks were more susceptible to nanoparticles than
ivermectin. The study revealed that all the ticks died against sulphur nanoparticles while in the case of ivermectin trials ticks
were found resistant.

Conclusions: This study concluded that sulphur nanoparticles are eco-friendly, safer, and effective candidates to control
various developmental stages of ticks. /n vivo, studies are suggested to investigate their efficacy against ticks.

Financial Support: Sponsored by Agricultural Linkages Program at the Pakistan Agricultural Research Council, Islamabad
vide Project No. AS-106
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112 - Towards novel acaricide development against cattle fever tick: GPCR chemical hits and neuropeptide physiology

Patricia Pietrantonio', Jonathan Hernandez', Waleed Ahmed'

"Department of Entomology, Texas A&M University. p.pietrantonio@ag.tamu.edu

Session: Parasitology 1, 2024-01-22, 11:15 - 11:30

Objective: This new project advances cattle disease prevention through the discovery of the functions of neuropeptide G
protein-coupled receptors in ticks and of candidate small molecules as potential acaricides. Specific aims: 1) Evaluate anti-tick
bioactivity of small molecules antagonists and peptidomimetics of tick kinins already validated on the receptor in dose-response
assays. 2) Determine the physiological function of tick neuropeptides through tissue localization analyses and by identification
of gene networks affected by silencing the kinin receptor or kinin gene using transcriptomics, studies which complement the
previously performed silencing of periviscerokinin and pyrokinin receptors.

Methods: Ticks Rhipicephalus sanguineus were used for methods validation at Texas A&M University in College Station
because R. microplus can only be tested at the USDA facility in Edinburg, TX. Solvents were also tested on R. microplus larvae
at the USDA-ARS facility, Edinburg, TX.

1.a. Tested the toxicity of two solvent combinations: 1) 5% dimethylsulfoxide (DMSO)/ 1% MERO® (Bayer, Germany) and
2) 5% DMSO/ 10% JEFFSOL® AG 1555 (Huntsman Co., TX, USA) on ticks to determine solvent suitability for testing
discovered candidate acaricidal molecules. On R. sanguineus unfed females solvents were applied topically (2 ul) on the
scutum. Positive control for toxicity was permethrin (0.125%). Mortality was assessed after 24h. The same solvent
combinations were tested on R. microplus larvae using the larval immersion test.

2.a. One of the R. microplus kinin peptides, Rhimi-kinin 8, was labeled with tetramethyl rhodamine (TMR-labeled Rhimi-K-
8) and applied to midguts of R. sanguineus ex-vivo. The sequence of this kinin peptide (GTGEDQAFSPWG@a) is identical in
R. sanguineus. Similarly, a labeled scrambled-sequence of Rhimi-K-8 peptide was applied as negative control. Phalloidin and
DAPI stained F actin and nuclei, respectively. Tissues were analyzed by confocal microscopy. The gut myotropic activity of
the TMR-labeled Rhimi-K-8 peptide was quantified by video-analyses using EthoVision software (Noldus).

Results: 1.a. The tested solvent combinations were non-toxic for both R. sanguineus unfed females and R. microplus larvae.

2.a. The labeled kinin 8 peptide (Rhimi-kinin 8) specifically localized the kinin receptor to the midgut circular and longitudinal
muscles exhibiting a typical grid-like pattern. The kinin receptor labeling co-localized with the phalloidin staining, supporting
receptor expression in muscles. The labeled peptide was myotropic on the ex-vivo midgut, as expected of an active kinin
peptide, while the scrambled-sequence peptide showed no significant activity.

Conclusions: 1.a. The tested solvents are suitable to test small molecules in tick bioassays.

2.a. The use of a fluorescently labeled endogenous kinin peptide allowed the localization of the kinin GPCR on the midgut
musculature. Further, the labeled peptide exhibited myotropic activity, consistent with the known function of kinins in insects,
and therefore validating the observed localization. More broadly, this technique may allow localization of other peptide GPCRs
eliminating the need for anti-receptor antibody development and validation.

Financial Support: U.S. Department of Agriculture, National Institute for Food and Agriculture, AFRI; USDA Animal Health
and Disease Research Capacity Program; Texas A&M AgriLife Research - Insect Vector Diseases Grant Program.
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113 - Assessing genetic diversity and coinfection of tickborne pathogens in small and large ruminants of Punjab,
Pakistan

Sabir Hussain'>2, Abrar Hussain®, Muhammad U. Aziz!, Baolin Song!, Jehan Zeb!, Sara Moutailler*, Angélique F. Simonin®,
Rebecca L. Smith3, Alejandro C. Cruz*, David George®, Olivier Sparagano'- ¢

"Department of Infectious Diseases and Public Health, City University of Hong Kong, 2School of Biological, Environmental,
and Earth Sciences, University of Southern Mississippi, *Department of Pathobiology, University of Illinois, Urbana-
Champaign, “Ecole Nationale Vétérinaire d’Alfort, *School of Natural and Environmental Sciences, Newcastle University,
®Agricultural Sciences and Practice, Royal Agricultural University. sahussain8-c@my.cityu.edu.hk

Session: Parasitology 1, 2024-01-22, 11:30 - 11:45

Objective: Tick-borne diseases affecting domestic animals and humans have increased globally in recent years. Pakistan faces
a significant economic threat from ticks, where two specific species, Rhipicephalus microplus, and Hyalomma anatolicum, act
as vectors for various pathogens such as piroplasma, Anaplasma, Ehrlichia, and Rickettsia that pose a significant burden on
livestock production in the country. These tick-borne pathogens, responsible for endemic diseases in Pakistan, have never been
studied in ticks and blood of tick-infested animals simultaneously. This study aims to use molecular techniques to study the
impact of tick-borne pathogens on livestock animals in Pakistan, exploring the diversity and co-infection of tick-borne
pathogens in both small and large ruminants and analyzing e ticks collected from the animals.

Methods: To better understand the risk that tick-borne pathogens pose to livestock in Pakistan, we conducted a cross-sectional
study of the occurrence, diversity, and co-infection of these pathogens in small and large ruminants owned by small farms and
in ticks collected from these animals. We collected blood samples from 224 cattle, 224 buffalo, 69 goats, and 56 sheep from
112 farms in the seven Punjab districts, one of Pakistan's largest provinces. Additionally, we collected a total of 476 ticks
attached to these animals. Ticks and blood samples were processed for pathogens identification, such as piroplasma,
Anaplasma, Ehrlichia, and Rickettsia and their coinfection using conventional and microfluidic PCR.

Results: Based upon the identification of tick species through morphology and sequence analysis of the 16S rRNA and
cytochrome c¢ oxidase subunit 1 (cox1) gene, we confirmed that the most commonly collected tick species were R. microplus
(38.65% of all individuals), H. anatolicum (31.93%) and R. decoloratus (8.40%). Notable pathogens detected in the collected
ticks included Theileria annulata (18.4%), Anaplasma ovis (15.79%), A. centrale (13.16%), and Rickettsia slovaca (13.16%).
In blood samples, the most frequently detected pathogens were 7. annulata (n = 8), Babesia bovis (n =), A. centrale (n = 6),
and B. bigemina (n = 5). In some cases, both cattle and buffaloes were found to be co-infected with B. bovis, T. annulata, and
A. centrale.

Conclusions: Overall, 13 tick-borne pathogens were identified from ticks and blood samples of animals, encompassing the
variability in their distribution among districts of Pakistan. Co-infection of multiple pathogens were observed in both small
and large ruminants, highlighting the complexity of pathogen associations. These findings contribute to our understanding of
the epidemiology and distribution of tick-borne diseases, which can aid in developing effective control and prevention strategies
in veterinary medicine.

Financial Support: This work has been funded by City University of Hong Kong project Number 7005758.
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114 - Comparative proteomics of salivary gland and midgut extracellular vesicles from different tick species

Sydney Orsborn!, Emily Bencosme Cuevas?, Thuy Nguyen?, Cross Chambers!, Brenda Galvan-Leal', Cristina Harvey', Carita
de Souza Ribeiro-Silva®, Branden Pierce!, Perot Saelao®, Kim Lohmeyer*, Susan Noh®, Tammi Johnson®, Raul Medina', Albert
Mulenga?, Adela Oliva Chavez!

"Department of Entomology, Texas A&M University,?Department of Veterinary Pathobiology, School of Veterinary Medicine
and Biomedical Sciences, Texas A&M University, *Departamento de Biociencias e Tecnologia, Instituto de Patologia Tropical
e Saude Publica, Universidade Federal de Goiasl, “‘USDA-ARS Knipling-Bushland U.S. Livestock Insects Research
Laboratory, Veterinary Pest Genetics Research Unit, *Program in Vector-borne Disease, Department of Veterinary
Microbiology and Pathology, Washington State University, ‘Texas A&M AgriLife Research. aolivachavez@tamu.edu

Session: Parasitology 1, 2024-01-22, 11:45 - 12:00

Objective: Ticks are obligate hematophagous arthropods that can transmit a plethora of pathogens of public health and
veterinary importance. In tropical and subtropical countries around the world, the animal industry suffers important economic
losses due to tick infestations. Anti-tick vaccines have shown promising results, but antigens that are conserved and protective
against different tick species are unknown. We have shown that extracellular vesicles (EVs) are essential for tick feeding and
the manipulation of host immune responses, highlighting their physiological importance. For this reason, EVs have been
explored recently as vaccine candidates against several parasites. Nevertheless, the level of conservation of the cargo of these
vesicles among tick species and its variation during feeding is unknown. The objective of this study was to compare the
proteome of EVs from different tick species and define their differences among species, changes during feeding, and between
hosts.

Methods: To characterize salivary and midgut EVs in two different tick species (i.e., Amblyomma americanum and
Dermacentor andersoni), ticks were fed for 7 days. Ex vivo organ cultures of salivary glands and midguts were used to isolate
EVs. A Global Proteomic Analysis was performed to identify core proteins that are shared between salivary and midgut EVs
in all two species and to detect differences in protein cargo between tick species. Only proteins with 0.1% peptide FDR, >1
peptide spectral count per protein were reported. To define changes in the proteomic profile throughout tick feeding and in
different hosts, we performed label-free quantitative proteomics on EVs isolated from 4. americanum females fed on rabbits
for 3, 5, and 7 days and 4. americanum fed on cattle or rabbits for 7 days. The following criteria were used for protein
identification: FDR <1%; 1 unique peptide per protein; a protein was identified in two samples per group and 2 spectrum counts
in one sample. Difference in expression per day was evaluated by One-way ANOVA and p-values were corrected by Benjamini-
Hochberg FDR (BH-FDR) method. Host proteins differences were evaluated by t-test followed by adjusted p-value with BH-
FDR method. Western blot analysis with serum from experimentally infested animals was performed.

Results: Transmission electron microscopy (TEM) and Nanoparticle tracking analysis (NTA) showed a wide distribution of
vesicle sizes. Global proteomics of the core cargo within vesicles from midguts and salivary glands from all two species showed
the expression of core proteins between the species. Further, quantitative analysis showed that vesicle cargo changed during
feeding within both salivary (65 proteins) and midgut (625 proteins) vesicles. Interestingly, tick salivary vesicle cargo changed
significantly when ticks fed on different hosts (160 proteins), but midgut proteins showed little change (2 proteins). Vesicle
proteins were recognized by experimentally infested animals.

Conclusions: Our results indicate that tick EVs contain a core set of proteins that are found within midgut and salivary glands.
However, organ specific cargo varied among tick species and changes throughout feeding in A. americanum. Moreover, A.
americanum salivary gland cargo varies, depending on the host that they feed on, but midgut vesicles are more conserved.

Financial Support: These studies were supported by Texas A&M University, the USDA-NIFA project #TEX09134 and
#TEX09902 to AOC. USDA-APHIS grant USDA AP21VSSPRS00C117 to AOC. USDA award 58-8042-7-070 to RM. SO is
supported by USDA EFAS-REEU grant no. 2016-67032- 25013.
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115 - Rat hepatitis E virus (HEV) cross-species infection and transmission in pigs

Kush Kumar Yadav!, Patricia Boley', Carolyn Lee!, Saroj Khatiwada!, Kwonil Jung!, Thamonpan Laocharoensuk!', Jake
Hofstetter!, Ronna Wood!, Juliette Hanson'!, Scott P Kenney!

!Center for Food Animal Health, The Ohio State University. yadav.94@osu.edu

Session: Virology 2, 2024-01-22, 10:30 - 10:45

Objective: Rocahepevirus ratti, an emerging Hepatitis E Virus (HEV), has recently been found to be infectious to humans.
Rats are the only known reservoirs of the virus, thus it is referred to as “rat HEV”. Both immunocompromised and
immunocompetent adults are susceptible to infection by rat HEV. Like swine HEV from pigs, rat HEV is also genetically and
antigenically related to human HEV. In response to the increase in human infection by rat HEV, we sought to construct and
characterize an infectious cDNA clone of rat HEV to understand whether swine may serve as a transmission host for rat HEV.

Methods: The complete genome of rat HEV strain LCK-3110 was cloned downstream of SP6 promoter. Capped genomic
RNA was generated by in vitro transcription. The infectious clone replication was assessed by in vitro transfection of human
hepatoma (huh7), mouse subcutaneous tissue (LMTK), human carcinoma lung tissue (A549) and swine testicular (ST) cells.
Direct intrahepatic inoculation of gnotobiotic pigs with capped RNA transcripts was performed to study the replication
competence of transcripts of rat HEV. Ten percent fecal suspension of intestinal content derived from the HEV positive
gnotobiotic pigs was intravenously inoculated via ear vein in conventional pigs. Sentinel pigs were comingled with the rat HEV
inoculated pigs after 7 days post inoculation (DPI). Pigs were also inoculated with human HEV (US-2) strain and PBS, as
positive and negative control, respectively.

Results: The results demonstrated that capped RNA transcripts from the rat HEV infectious clone were replication competent
when transfected into A549, LMTK and ST cells as shown by detection of HEV ORF?2 positive cells using immunofluorescence
and flow cytometry. Transcripts of rat HEV developed active HEV infection as evidenced by viremia and fecal virus shedding
in gnotobiotic pigs. The infectivity was further confirmed by the successful infection of conventional pigs and added sentinel
pigs as shown by seroconversion, viremia, fecal virus shedding and immunohistochemistry. Our results indicate that the LCK-
3110 strain of rat HEV is capable of cross-species infection in pigs.

Conclusions: Rat HEV has an expanding host range, including pigs, that could be a transmission source to humans.

Notes:
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116 - Characterizing the role of cellular protein, ZFP36L1 in suppressing viral gastroenteritis in pigs
Tooba Momin'!, Malabika Bhowmik!, Mrigendra Rajput!

"Department of Biology, University of Dayton. momintl @udayton.edu

Session: Virology 2, 2024-01-22, 10:45 - 11:00

Objective: Viral gastroenteritis in pigs cause substantial economic losses by increasing morbidity and mortality in piglets,
decreasing productivity, and increasing production costs. Transmissible gastroenteritis virus (TGEV: porcine coronavirus),
porcine epidemic diarrhea virus (PEDV: porcine coronavirus), and porcine rotavirus (PRV) are the major etiological agents for
viral gastroenteritis in pigs in the United States. These viruses cause direct damage to enterocytes when they replicate in them.
These damages impair the structure and function of intestinal villi and thus interferes with nutrient absorption. These viruses
belong to RNA virus class, which are known to have a very high mutation rate. A high mutation rate facilitates these viruses
to change frequently and create new virus variant as we recently observed for PEDV, TGEV as well as in rotavirus due to
genomic reassortment. Additionally, these viruses have great potential for causing zoonotic disease in human. Recent studies
showed spillover of porcine coronavirus to other non-porcine host including human beings and caused acute febrile illness in
children. Similarly, reassortment of human and porcine rotavirus indicated the emergence of new virus variant which could
infect both human and porcine population. Therefore, current study is designed to identify and characterized the cellular
proteins which can suppress wide rage of viruses responsible for viral gastroenteritis in pigs such as TGEV, PEDV and PRV.
Additionally, to identify biocompatible compound which can modulate that cellular protein to suppress the broad range of virus
replication without affecting the normal physiology of the host cell.

Methods: We have screened 68 RNA binding proteins which suppresses RNA replication and moderate virus induced
hyperinflammation by targeting the conserved RNA replication cycle using literature search, bioinformatics tools such as RNA-
Protein Interaction Prediction (RPISeq) software and lab experiments. Using that approach we selected ZFP36L1 for initial
characterization. We used Human Coronavirus OC43 (HCoV-OC43) and Murine Norovirus 1 (MNV1) as representative of
viral gastroenteritis agents.

We overexpressed or knockdown ZFP36L1 in HCT-8 cells and RAW264.7 cells. Wild-type, ZFP36L1 overexpressed, and
ZFP36L1 knockdown cells were infected with HCoV-OC43 or MNV1. Time course virus titer, virus induced cytokine and
cytopathic effect were measured and analyzed for statistical significance.

Results: Our results showed that ZFP36L1 overexpression significantly suppressed HCoV-OC43 and MNV1 titer while
knockdown of ZFP36L1 significantly enhanced the titer of these viruses as compared to virus infected wild type cells (p<0.05).
Similarly, ZFP36L1 overexpression significantly reduced MNV1 titer as compared to control wild type cells at 12-hour, 24
hour and 36 hours post-infection (p.i.) (p<0.05). ZFP36L1 also moderated the virus induced TNFa and IL-6 and suppressed
virus mediated cytopathic effect for both HCoV-OC43 and MNV1 in cell culture.

Conclusions: These results showed that ZFP36L1 can simultaneously suppress multiple viruses responsible for gastroenteritis.
Current results indicate the potential role of ZFP36L1 as a therapeutic target which can be overexpressed/ modulated to control
virus replication. Further research is needed to understand the underlying mechanisms through which ZFP36L1 suppresses
virus replication along with its efficacy in practical application.

Financial Support: Department of Biology, University of Dayton, Ohio.
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117 - Investigating cellular dynamics of porcine lung environment in PRRSYV infection by single-cell RNA sequencing
HJ Kim', SC Kim!, B. Lim?, JM Kim?, WI Kim'

!College of Veterinary Medicine, Jeonbuk National University, *Functional Genomics & Bioinformatics Laboratory,
Department of Animal Science and Technology, Chung-Ang University. felix1 [ 16@jbnu.ac.kr

Session: Virology 2, 2024-01-22, 11:00 - 11:15

Objective: Porcine Reproductive and Respiratory Syndrome is one of the most important viral diseases in the swine industry.
The primary target cell of the virus is pulmonary alveolar macrophages (PAM) in the lung. Upon PRRSV infection in pigs,
PAMs produce various cytokines and chemokines, and the destruction of infected PAMs induces the influx of other immune
cells into the lungs, altering the cellular composition in the pulmonary environment. After pigs recover from PRRSV infection
in approximately 14 days-post-infection, alveolar macrophage populations return to normal levels. In this study, changes in the
lung environment according to PRRSV strains with different pathogenicity and each time point of PRRSV infection were
investigated through transcriptome analysis by single-cell RNA (scRNA) sequencing.

Methods: 36 4-week-old, three-way crossbred, PRRSV-free piglets were grouped into 4 groups: NC as a negative control
group (12 pigs) and NAS (6 pigs), JA142 (12 pigs), and NA10 (6 pigs) groups challenged with low, medium, and high virulence
strains of PRRSV-2, respectively. Each challenge group was inoculated with 2ml of each PRRSYV strain at 1 x 10* TCIDso/ml
by .M. At 3, 7 days per challenge (dpc), 3 pigs from each group and at 14, 21 dpc, 3pigs from NC and JA142 groups were
euthanized, and bronchoalveolar lavage (BAL) cells from the lungs by PBS were collected. Each BAL cell pellet was aliquoted
as 2 x 10° cells/ml and frozen. The scRNA sequencing was performed by Chromium Next GEM Single Cell 3° (10x Genomics)
and Illumina platform according to the manufacturer's instructions. After pre-processing, a total of 306,502 cell data were
obtained, which were subsequently clustered and cell type annotated.

Results: The presence of PRRSV-infected mono/macrophage-type cells varied by strain and time point. In the NA10 group,
infected cells were detected at 3 and 7 (1.15% and 2.01%) dpc; in the JA142 group, infected cells were detected at 7, 14, and
21 (5.29%, 1.21%, and 0.06%) dpc; and in the NA8 group, infected cells were detected only at 7 dpc (0.047%). The dpc-
dependent changes in monocyte/macrophage subpopulations in the infection groups also varied. C1QB-, PHYH-, and S100A2-
high macrophages were further decreased in 7 dpc of the NA10 group and 14 dpc of the JA142 group. However, JA142 group
at 21 dpc, the proportion of these cells was recovered. In the JA142 group, SPP1-high macrophages were few in 3 and 7 dpc
but increased up to 20% of total cells in 14 dpc. Gene set enrichment analysis (GESA) indicated that infected cells showed
lower immune and apoptotic signaling than bystander cells in the NA10 group. On the other hand, bystander cells in infected
groups showed higher immunogenic signals than negative group cells.

Conclusions: In the present study, changes in the pulmonary environment following PRRSV infection were observed at the
single-cell dimension. As certain types of mono/macrophage cells change in association with PRRSV infection and the recovery
process, further studies are needed to investigate the detailed function and properties of these specific cells in the future.

Financial Support: This research was supported by Bio & Medical Technology Development Program (2021M3E5SE6019133)
of the National Research Foundation of Korea.
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118 - PRRS virus nonstructural protein 1 restricts TRIM19 expression and promotes viral replication
Dongwan Yoo!, Chai-Ming Su!, Junyu Tang', Yu Fan Hung!, Mingyuan Han'!, Roger Everett

"University of Illinois at Urbana-Champaign, 2MRC-University of Glasgow Center for Virus Research. dyoo@illinois.edu

Session: Virology 2, 2024-01-22, 11:15 - 11:30

Objective: Porcine reproductive and respiratory syndrome virus (PRRSV) is an arterivirus inhibiting the IFN production and
signaling during infection, and the nsp! protein is the major viral IFN antagonist. Promyelocytic leukemia (PML) protein,
known as TRIM19, is an IFN-stimulated gene product and plays a role in antiviral response. Preliminary data show the
reduction of PML nuclear bodies in PRRSV-infected cells. A hypothesis has been established that PRRSV nsp1 protein may
downregulate PML expression so that viral replication can be promoted.

Methods: Gene silencing for endogenous PML and overexpression of individual isoforms of PML were employed to determine
the role of PML in viral replication. The interaction of PML and PRRSV proteins was determined by co-IP, pull-down, and co-
staining assays. SUMO-interacting motifs (SIMs) in nspl were mutated by site-directed mutagenesis. SIM mutant PRRS
viruses were generated by reverse genetics.

Results: PML nuclear bodies were significantly reduced in PRRSV-infected cells, and PRRSV nsp1b protein was determined
to be the negative regulator for PML. Gene silencing confirmed the inhibitory role of PML for PRRSV. In contrast,
coexpression of all 6 isoforms of PML restricted PRRSV replication. Among the isoforms, PML-II and PML-IV were the most
significant suppressor for viral replication. The reduction of PML was post-translational and mediated via ubiquitination-
dependent proteasomal degradation. PRRSV nsplb was directly bound to PML, and the interaction of nspl to PML was
common for representative member viruses in the Arteriviridae family. PRRSV nsplb contained 4 SIMs, and SIM1 and SIM4
were PML binding domains. Double mutation of SIM1 and SIM4 completely abolished PML binding. A series of SIM mutant
infectious PRRSV were constructed by reverse genetics, and the role of PML in viral replication was confirmed using SIM
mutant viruses.

Conclusions: Our study reveals a novel strategy of arteriviruses for immune evasion to promote viral replication.

Financial Support: This project was supported by Agriculture and Food Research Initiative (AFRI) Competitive Grants nos.
2018-67015-28287 and 2023-67015-39710 from the U.S. Department of Agriculture (USDA) National Institute of Food and
Agriculture (NIFA) awarded to DY.
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119 - Farm infection and pathological characteristics of a NADC34-like PRRSYV variant in Korea
Seung-Chai Kim!, Hwan-Ju Kim!, Sang Chul Kang?, Won-I1 Kim!

!College of Veterinary Medicine, Jeonbuk National University, 2Optipharm Inc., Republic of Korea. leesor2@jbnu.ac.kr

Session: Virology 2, 2024-01-22, 11:30 - 11:45

Objective: Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) is one of the most important viruses in the global
swine industry due to enormous economic losses and its high genetic variation. Among its genetic lineages and subtypes,
Lineage 1A viruses or NADC34-like PRRSV, which was first identified in the US in 2014 and subsequently spreading in China
since 2017, has been recently identified in Korea with reports of an “abortion storm” similar to the cases from abroad. Although
the virus is now spreading within the nation, the pathogenesis is largely unknown. The objective of this study is to characterize
recently emerging NADC34-like PRRSV in Korea through the analysis of infection patterns within the affected farm as well
as a challenge experiment.

Methods: Retrospective 14-week period productive performance data (7 weeks prior to the PRRS outbreak and 7 weeks after
the outbreak) of NADC34-like PRRSV affected farm was thankfully shared by the farm and analyzed. The challenge
experiment was conducted for 14 days with twenty-four 4-week-old PRRSV-negative piglets assigning six piglets for each
group: negative control, reference strain VR2332, NADC30-like strain PJ73, and NADC34-like strain JBNU-22-NO1. At 7-
and 14-days post-challenge, three piglets from each group were euthanized at each timepoint, and histopathological evaluation
as well as quantification of cytokine protein levels from lung tissues were conducted. Bronchoalveolar lavage (BAL) cells were
also collected to conduct flow cytometry and to quantify the mRNA expression level of chemokines and immune checkpoint
molecules. Lung tissues were used to quantify cytokine levels by Luminex assay. Quantification of serum viremia, nasal virus
discharge, and PRRSV-specific antibodies was also conducted throughout the experiment period.

Results: In the affected farm, only the sow population, especially late-term pregnant sows, were significantly affected by
NADC34-like PRRSV infection, in which 18.5% (159/861) of pregnant sows died during the post-infection period whereas
only 1.7% (14/805) died during the pre-infection period. Abortion rates were increased up to 33.3%. However, weaned piglets
were not severely affected by PRRSV infection during the same period, implicating the age-specific pathogenicity of NADC34-
like PRRSV. In the challenge experiment with piglets, JBNU-22-NO01 strain infected piglets show relatively lower weight gain
and higher viremia compared to VR2332- or PJ73-infected piglets, but did not show fatal clinical symptoms. However, JBNU-
22-N01 infection induced significant destruction(?) of BAL cell population, and upregulation of cytokines (IFN-a, IFN-y, IL-
1B, IL-10, and IL-12p40), chemokines (CCL2, CCL5, CCL8, and CXCL10) and chemokine receptors (CCRS and CXCRS) as
well as immune checkpoint molecules (PD1, PDL1, CTLA4, LAG3, and IDO1) at the earlier time point (7-day post-challenge).

Conclusions: Retrospective analysis of infection patterns within NADC34-like PRRSV infected farm as well as laboratory
challenge experiment with piglets suggest that recently emerging NADC34-like PRRSV in Korea only heavily affect the
pregnant sow population. Although the sow challenge experiment has not yet been conducted, the unique immunomodulation
properties of NADC34-like PRRSV infection identified in the piglet could provide clues to understanding the pathogenesis of
the virus.

Financial Support: This research was supported by Bio & Medical Technology Development Program (2021M3E5SE6019133)
of the National Research Foundation of Korea.
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120 - Inhibition of swine viruses by targeting viral proteins and host factors
Yunjeong Kim!, Luija Wijesekara!, Kyeong-Ok Chang!

Kansas State University. ykim@ksu.edu

Session: Virology 2, 2024-01-22, 11:45 - 12:00

Objective: Viral infections such as porcine reproductive and respiratory syndrome (PRRS), foot-and-mouth disease (FMD)
and African swine fever (ASF) are serious threats facing the swine industry worldwide. The current control measures are
heavily dependent on implementing strict biosecurity measures and vaccinations, if available. The use of antiviral agents to
reduce viral spread would be helpful to enhance biosecurity and to close the gap in vaccine-induced protection in potential
outbreaks of FMD and ASF in the US, as well as reduce losses from highly virulent strains of PRRSV. FMDV, ASFV and
PRRSV encode proteases that process viral polyproteins generated during virus replication to yield individual, mature virus
proteins. Viral proteases are generally conserved well among different virus strains, which make them attractive targets for
antiviral discovery. Here we analyzed the sequence homology of virus proteases and established assay platforms for screening
compound libraries for FMDV, ASFV and PRRSV to identify inhibitors targeting virus protease or host factors involved in
virus replication.

Methods: The amino acid protease sequences of various strains of each virus were analyzed by multiple sequence alignment
analysis. To establish the protease inhibition assay, the codon-optimized, full-length genes of FMDV 3C protease and ASFV
pR273S were expressed, and the expressed proteases were incubated with serial dilutions of a compound and a substrate
containing a donor/quencher pair. Cleavage of substrate by a protease increases fluorescence readings, which is inhibited by
the presence of an inhibitor. Following measuring fluorescence readings, the 50% inhibitory concentration (ICso) was calculated
for each compound. Cell-based assay was conducted by co-transfecting 293T cells with circular permutated firefly luciferase
gene containing protease cleavage site and virus protease gene in a mammalian expression plasmid. Serially diluted compounds
were added to the cells, and the luminescence was measured for the determination of the 50% effective concentration (ECso)
for each compound. For PRRSV inhibition assay, MARC-145 cells were incubated with serial dilutions of compound that are
targeting viral proteins of host factors and infected with GFP-encoding infectious clone of PRRSV to determine the ECso values.

Results: The amino acid homology of virus proteases is highly conserved among various strains with homology of >84% for
ASFV pR273S, and >93% for FMDV 3Cpro. The screening efforts have identified compounds that show low micromolar range
of inhibitory activities against viral proteases or viral replication, and the results from the cell-based studies correlated well
with the protease inhibition assays.

Conclusions: The results confirmed the utility of the assay platforms which can be utilized in BSL-2 facility and the feasibility
of identifying potent inhibitors of these important swine viruses.

Financial Support: This work was funded by USDA-NIFA AFRI grant # 2019-67015-29864.
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121 - Selection and immunogenicity of a VapA mRNA construct for immunizing foals against Rhodococcus equi

R.M. Legere!, C. Poveda?, J.A. Ott*, J.M. Bray!, B.P. da Silveira!, S.K. Kahn!, C.L. Martin*, M.F. Criscitiello®, L.R. Berghman®
4 Al Bordin', J. Pollet>3, N.D. Cohen!

"Department of Large Animal Clinical Sciences, Texas A&M University, ?National School of Tropical Medicine, Baylor
College of Medicine, *Department of Veterinary Pathobiology, Texas A&M University, “Department of Poultry Science, Texas
A&M University, Texas Children’s Hospital Center for Vaccine Development, Baylor College of Medicine.
rlegere@cvm.tamu.edu

Session: Immunology 2, 2024-01-22, 10:30 - 10:45

Objective: To investigate a mRNA vaccine for foals targeting the virulence-associated protein A (VapA) of R. equi by
designing, selecting, and evaluating immunogenicity of a mRNA vaccine candidate expressing VapA in neonatal foals.

Methods: Four variants of a mRNA vaccine coding for VapA were designed and in vitro transcribed: 1) native VapA, including
its transmembrane domain (TM); 2) a codon-optimized version of construct 1; 3) VapA mRNA without the TM domain; and
4) a codon-optimized version of construct 3. Equine bronchial fibroblasts (EBFs) and equine bronchial epithelial cells (EBECs)
cultured from healthy adult horses were transfected with each of the 4 mRNA constructs formulated in lipid nanoparticles
(LNPs). Expression of VapA was evaluated by western immunoblot of cell lysates and supernatants using a commercial anti-
VapA monoclonal antibody to identify a vaccine candidate. Immunogenicity of the mRNA formulated in LNPs was evaluated
by comparing foals in the following study groups: 1) mRNA delivered by nebulization at doses of either 300 pg (n=6) or 600
pg (n=6); 2) 300 ng mRNA administered intramuscularly (IM) (n=6); 3) negative control foals nebulized with RNase-free
water (n=6); and 4) positive controls immunized IM with 300 pg purified recombinant VapA plus adjuvant (n=6). All foals
were immunized at ages 2 and 21 days. Serum and bronchoalveolar lavage (BAL) fluid samples were collected from foals at
ages 3, 22, and 35 days to test for relative anti-VapA IgGi and 1gGa7 activities by ELISA (i.e., OD of sample/OD of positive
control).

Results: Among the mRNA vaccine variants tested, only constructs 3 and 4 lacking the TM domain were expressed in both
EBFs and EBECs. Construct 3 exhibited higher expression than construct 4 in both cells and supernatants. Activities of anti-
VapA IgG: were highest at 35 days for the foals that received either IM VapA mRNA or IM VapA protein. The proportion of
foals with anti-VapA IgGi ratio > 30% of the positive control in the 2 IM groups (100%; 11/11) was significantly greater than
either all other foals (36%; 5/16; P <0.001) or foals in the negative control group (50%; 3/6; P = 0.029). Increased anti-VapA
activity in controls was attributed to natural exposure to environmental R. equi. The only significant differences for IgG4/7 were
that foals in the IM VapA mRNA group were increased on day 35 relative to themselves and control foals at ages 3 and 22
days (P < 0.05 for all). Anti-VapA IgGi and IgGa/ activities in serum were significantly (P < 0.0001) correlated with those in
BAL fluid.

Conclusions: As formulated, nebulized mRNA resulted in inconsistent antibody responses in serum and BAL fluid; however,
IM administration of the mRNA appeared immunogenic. Natural exposure to R. equi, which is common in foals, must be
considered in designing R. equi vaccine studies.

Financial Support: The project was funded by The Foundation for the Horse, the Grayson-Jockey Club Research Foundation,
the Link Equine Research Endowment, Texas A&M University, and the Department of Large Animal Clinical Sciences, School
of Veterinary Medicine & Biomedical Sciences, Texas A&M University.
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122 - Induction of innate immunity by enteral virulent and avirulent R. equi in foals

Bibiana P. da Silveira!, Rebecca M. Legere!, Jocelyne M. Bray', S. Garrett Wehmeyer', Michael C. Golding!, Joanne Hardy',
Noah D. Cohen!, Angela 1. Bordin!

!School of Veterinary Medicine & Biomedical Sciences. abordin@tamu.edu

Session: Immunology 2, 2024-01-22, 10:45 - 11:00

Objective: Rhodococcus equi pneumonia in foals is economically detrimental to the equine industry and no vaccine is licensed.
Enteral live, virulent R. equi (VRE), but not avirulent R. equi (AVRE), has been shown repeatedly to protect foals against
infection. These previous studies focused on adaptive immune responses, and overlooked the likely role of innate immunity.
We have previously shown that enteral VRE induces epigenetic modifications in circulating monocytes of foals, but whether
these changes happen in progenitor cells in the bone marrow remains unknown. Our objectives were: 1) to determine whether
enteral AVRE protects foals against intrabronchial challenge; and, 2) to determine whether enteral administration of either VRE
or AVRE induces transcriptome changes in myeloid progenitor cells in the bone marrow and circulating monocytes from
newborn foals.

Methods: This project will be performed during 2 years, and this abstract reflects the work from Year 1. Foals were gavaged
at age 2 days with either virulent R. equi (VRE; 10'° CFU in 50 ml of saline; n = 4), avirulent R. equi (AvRE; 10'° CFU in 50
ml of saline; n=4), or saline (control; 50 ml; n=4). Blood was collected at ages 2 and 28 days, and bone marrow at age 12 days.
Foals were infected intrabronchially with 2 x 10°® CFU of virulent R. equi at age 28 days, and clinically monitored until age 12
weeks. Monocytes were isolated from blood and submitted for bulk RNA-sequencing (RNA-Seq). Bone marrow cells were
processed and submitted for single-cell RNA sequencing (scRNA-Seq). Data analysis will be performed in R with significance
set at P<0.05 and included FastQC and Cutadapt (RNA-Seq library quality), HISAT2 (mapping to equine genome), and
DESeq2 (DEG RNA-Seq between groups). Data from scRNA-Seq will be analyzed using Seurat package in R.

Results: All foals (4/4) gavaged with VRE remained healthy, while 75% (3/4) of foals gavaged with AVRE and 75% (3/4) of
control foals developed pneumonia. Bone marrow scRNA-Seq and monocyte RNA-Seq data are pending but will be presented
at the conference.

Conclusions: Enteral VRE, but not AVRE, protected foals against R. equi pneumonia. Further studies are needed to elucidate
the mechanistic pathways by which VRE induces protection, and to determine whether a different formulation of AVRE (i.e.,
higher dose, increased frequency) might elicit a protective response similar to VRE.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no. 2023-
67015-39097 from the USDA National Institute of Food and Agriculture, Grayson-Jockey Club Research Foundation, and Link
Equine Research Endowment - Texas A&M University.
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123 - Low serum activities of C1q and anti-R. equi IgG1 predict rhodococcal pneumonia

A.B. Bettencourt!, D. Reiskind!, P. Flores-Ahlschwede?, S.K. Kahn!, J.M. Bray!, E.G. Villafone!, S. Ahlschwede?, A.L
Bordin', N.D. Cohen!

"Department of Large Animal Clinical Sciences, School of Veterinary Medicine & Biomedical Sciences, Texas A&M
University, 2Rood & Riddle Equine Hospital in Saratoga. abordin@tamu.edu

Session: Immunology 2, 2024-01-22, 11:00 - 11:15

Objective: To determine the effects of transfusion of Rhodococcus equi hyperimmune plasma (REHIP) on serum
concentrations of complement component 1q (Clq), and to examine the association of serum Clq and anti-rhodococcal
antibodies of newborn foals with subsequent development of rhodococcal pneumonia.

Methods: Foals (n =205) from 2 Thoroughbred breeding farms in New York were transfused with REHIP. Blood was collected
immediately before transfusion with REHIP, and again from the contralateral vein immediately after transfusion. Foals were
followed through weaning for clinical and ultrasonographic evidence of rhodococcal pneumonia. Serum samples were tested
by ELISA for concentrations of C1q and for activity of IgG: and IgGa/7 recognizing the virulence-associated protein A (VapA)
of R. equi. Logistic regression analysis was used to determine the association between rhodococcal pneumonia and levels of
Clq and anti-VapA IgGi and IgGa7.

Results: REHIP significantly decreased C1q concentrations after transfusion. Accounting for effects of farm and birth-month,
estimated odds of pneumonia were 2.1-fold (P = 0.0330) higher for foals with pretransfusion C1q concentrations less than the
median and 3.3-fold (P = 0.0051) higher for foals with posttransfusion IgG: activity in the lowest quartile.

Conclusions: Although Clq contributes to protection against R. equi, protective effects of REHIP are likely attributable to
IgG, and IgG1 appears to be especially important. Increasing IgG: concentrations targeting rhodococcal proteins in REHIP or
serum of foals would improve protection against R. equi foal pneumonia.

Financial Support: Supported by a grant from Boehringer-Ingelheim Animal Health and the Link Equine Research
Endowment. Alexandra Bettencourt was supported by the Boehringer-Ingelheim Veterinary Scholars Program. Danyelle
Reiskind was supported by by the NIH T35 OD010991, Texas A&M University.
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124 - Nebulization of mRNA encoding a monoclonal antibody against Rhodococcus equi in foals

R.M. Legere!, D.A. Vanover?, B.P. da Silveira!, A.R. Woolums®, M.F. Criscitiello*, L.R. Berghman®, A.I. Bordin!, J. Pollet®,
N.D. Cohen!

"Department of Large Animal Clinical Sciences, Texas A&M University, 2Department of Biomedical Engineering, Emory
University, *Department of Pathobiology and Population Medicine, Mississippi State University, “Department of Veterinary
Pathobiology, Texas A&M University, *Department of Poultry Science, *National School of Tropical Medicine, Baylor College
of Medicine Texas Children’s Hospital Center for Vaccine Development. rlegere(@cvm.tamu.edu

Session: Immunology 2, 2024-01-22, 11:15 - 11:30

Objective: Foal pneumonia caused by Rhodococcus equi is a major equine health problem worldwide. The only method
available for preventing R. equi pneumonia in foals is transfusion of hyperimmune plasma, which is expensive, labor- and time-
intensive, and carries risks for foals including circulatory volume overload. Our objective was to evaluate whether nebulizing
mRNA encoding a monoclonal antibody (mAb) targeting the virulence-associated protein A (VapA) of R. equi could generate
detectable antibodies in the lungs of foals.

Methods: Foals were nebulized at age 2 days with either mRNA constructs encoding the heavy (H) and light (L) chains of a
mAb against VapA at a dose of 10 mg/foal (= 0.2 mg/kg; n = 5), or an equal volume of saline (control foals; n=5). The L
construct was modified to incorporate the mRNA sequence encoding nanoluciferase (NanoLuc®) at the 3" end. The mRNA
constructs were formulated at a ratio of 3H:1L in a poly-B-amino-thio-ester polymeric nanoparticle carrier agent. Serum and
bronchoalveolar lavage (BAL) fluid (BALF) were collected at ages 4, 7, 14, 28, and 56 days. BAL fluid was centrifuged to
separate BAL cells. BAL cells and BALF were examined for luminescence activity. Serum and BALF were tested for
antibodies recognizing R. equi expressing VapA by direct ELISA.

Results: Luminescence indicating mAb translation was detected in BAL cells and BALF of foals nebulized with the
mRNA/polymer compound at ages 4 and 7 days but not in controls; mAb translation was not apparent in any samples at age
>14 days. Luminescence was not detected in the serum of any foals at any age. Significantly (P <0.05) higher R. equi-specific
antibodies were detected by ELISA in the BALF (but not serum) of mRNA foals than controls at ages 4 and 7 days.

Conclusions: Nebulizing foals with mRNA encoding mAbs in polymeric nanoparticles can generate detectable antibodies in
foals for at least 5 days following nebulization. Further studies are warranted to evaluate the efficacy of these antibodies to
protect foals against infection with R. equi.

Financial Support: This work was supported by a grant from USDA-NIFA (2022-67015-36335). Dr. Rebecca Legere is
supported by a fellowship from the Department of Large Animal Clinical Sciences, Texas A&M University. Noah Cohen is
supported by the Glenn Blodgett Chair.
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125 - Administration of attenuated Salmonella strains in ovo to induce protective immunity against bacterial pathogens
Vinicius Lima!, Roy Curtiss III!, Soo-Young Wanda'!, Douglas Natoce Jr.!

"University of Florida. v.lima@ufl.edu

Session: Immunology 2, 2024-01-22, 11:30 - 11:45

Objective: Induction of an early and sustained protective immune response is one of the biggest challenges faced by the modern
poultry industry. We seek to address this issue using a technology based on self-destructing attenuated adjuvant Salmonella
(SDAAS) strains. Our SDAAS strains are programed to undergo regulated lysis in various cell compartments within the
inoculated embryo to maximize delivery of pathogen and damage associated molecular patterns (PAMPs and DAMPs) to
pattern recognition receptors (PRRs) to potentiate induction of immunity. In addition, this feature confers biological
containment with no persistence in vivo and no survival if excreted.

Methods: Novogen brown chicken embryos at 18 days of incubation are inoculated in the amniotic fluid with several Family
A (regulated lysis phenotype) and Family B (delayed lysis phenotype) SDAAS strains, each possessing unique features to
modulate and/or enhance induction of immunity. At day-of-hatch chicks are challenged orally with 1x10° CFU of wild-type S.
Typhimurium strain 33761 by oral inoculation. Animals are euthanized at different time points and bacterial titers in different
tissues, including caeca content, are measured by plating in Salmonella-Shigella agar plates. Animals are also challenged by
subcutaneous inoculation with Avian Pathogenic E. coli (APEC) strain 7122 and are observed up to 7 days after challenge.
Body weight and mortality is compared with a group of animals derived from non-inoculated eggs. We have also euthanized
chicks at day-of-hatch and collected samples of liver, spleen, bursa of fabricius, lungs (and others) to evaluate the ability of
SDAAS strains to colonize and invade different organs and tissues.

Results: We have demonstrated that administration of SDAAS strains in ovo can be safe with no negative impacts in
hatchability and chick quality. These strains can also induce a protective immune response against the aforementioned
pathogens, leading to lower Salmonella titers in caeca content, liver and spleen and reducing mortality in animals challenged
with APEC strains. We also demonstrate the ability of SDAAS strains to colonize different mucosal and lymphoid tissues after
in ovo inoculation.

Conclusions: Our continued work suggests that in ovo administration of different SDAAS strains is a safe and effective method
to induce a robust immune response against pathogens of animal and public health importance. Our results also suggest that in
ovo inoculation is a superior means to induce a protective immune response against bacterial pathogens when compared with
conventional spray/drinking water vaccination. To our knowledge, this is the first word showing that live attenuated Sa/monella
strains can be safely administered in ovo.

Financial Support: This project was sponsored by USDA-NIFA, grant number 2020-67017-33237.
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126 - MicroRNAs isolated from bovine colostrum modulate the NF-kB pathway activation in vitro
Luciana Kluppel!, Rafaela Santos!, Audrey Brown!, Keerra Holzapfel!, Sravani Gade!, Ulrich Bickel?, Fernanda Rosa!

ISchool of Veterinary Medicine, Texas Tech University, 2Jerry H. Hodge School of Pharmacy, Texas Tech Health Sciences
Center. luciana.kluppel@ttu.edu

Session: Immunology 2, 2024-01-22, 11:45 - 12:00

Objective: Bioactive components present in bovine colostrum play an essential role in the regulation of inflammatory responses
in early life. Thus, this study aimed to characterize extracellular vesicles (EVs) containing microRNAs (miRNAs) in bovine
colostrum and their ability to modulate inflammation through the NF-kB activation pathway.

Methods: Bovine colostrum samples were collected from multiparous Holstein cows in a commercial farm. Colostrum samples
were immediately defatted and frozen at -80°C until processing. The EV pellets and the miRNA isolation from the EV pellets
were performed using commercial isolation kits. For the characterization of EVs under super resolution microscopy (STED),
a subset of EV pellets were labeled with a primary polyclonal antibody (CD63) and with a secondary antibody (Alexa 594). To
determine the NF-kB activation by miRNAs, a murine macrophage reporter cell line (Raw-Blue Cells™) was incubated with
a pool of miRNAs isolated from bovine colostrum for 24 hours. A colorimetric enzymatic assay (Quanti-Blue™) was used to
detect the NF-kB activity over-time using a spectrophotometer (620-655 nm). Additionally, a subset of Raw-Blue cells (control
group and treated with miRNAs) were challenged with lipopolysaccharide isolated from Escherichia coli (1 pg/well; LPS
0O111:B4). The miRNA pool used in this in vitro assay was subjected to RT-qPCR to determine the expression of key miRNAs.
Statistical analyses were performed using PROC MIXED procedure of SAS (v. 9.4) with repeated measurements design.
Statistical significance was declared at P < 0.05.

Results: The cells treated with bovine-miRNA showed NF-kB activity as early as 6-h post-incubation (P<0.01). Similarly, the
cells challenged with LPS (including LPS control and LPS+miRNA treated cells) had a significant increase in the NF-kB
activity from 6- to 24-h post-challenge (P<0.01). Interestingly, the cells treated with miRNAs alone had lower NF-kB activity
relative to LPS or LPS+miRNA cells at 24-h (P<0.02). Six different miRNAs (miR-29C-3p, miR-101-3p, miR-222-3p, miR-
340-3p, let-7a-5p, miR-21-5p) showed a high level of expression in bovine colostrum of lower than 30 cycle threshold (CT)
units. Examining the effect of miRNA treated cells, our in vitro preliminary findings show that miRNAs can regulate
immunological pathways via endosomal toll-like receptor (TLR7 or TLRS) binding independently of inflammation. We also
noted that miRNAs involved in cell apoptosis, immune regulation, and oncogenic pathways are found in bovine colostrum.

Conclusions: MicroRNAs present in bovine colostrum can regulate immunological pathways such as the NF-kB activity by
binding to endosomal TLRs, regardless of the presence of initial infections. The high expression of target miRNAs in colostrum
of multiparous Holstein cows might play a role in the regulation of oncogenic and immune-related pathways in neonatal dairy
calves. Studies evaluating bovine colostrum derived extracellular vesicle cargo and its immunomodulatory effects in vivo are
warranted for future investigation.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no. 2023-
67015-39081 from the USDA National Institute of Food and Agriculture.
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127 - Role of segmented filamentous bacteria in gut immune maturation and resistance to Enferobacteriaceae in layer
chickens

Melha Mellata', Jared Meinen-Jochum!

Towa State University. mmellata@jiastate.edu

Session: "Omics" 1, 2024-01-22, 10:30 - 10:45

Objective: The chicken gut is a major site affecting host health and productivity. In commercial farms, newly hatched chicks
receive their microbiota from the environment, mainly Enterobacteriaceae that leads to altered immune system development,
gut inflammation, increased disease susceptibility, and reduced productivity and performance. In the absence of contact with
their progenitors, the newly hatched birds will not inherit key gut microbes like segmented filamentous bacteria (SFB) that play
a key role in gut maturation during early life. The objectives of this study were to (1) test a treatment for chickens that includes
SFB, (2) test ability of the treatment to increase resistance to total Enferobacteriaceae and Salmonella in layer hens, and (3)
elucidate its molecular mechanism.

Methods: SFB-based inoculum was prepared from ilea scrapings. Day-old layers were either non-treated (CON) or SFB treated
(SFB) and then challenged with Salmonella Typhimurium (ST). Total Enterobacteriaceae and Salmonella were examined by
plating and enumeration in feces at 7-,10- and 14-day-post-inoculation (DPI); and in the ileum, cecum, and spleen at 16 DPI in
euthanized birds. The presence and levels of SFB in feces and ilea scrapings were determined via both microscopy and RT-
gPCR. Relative gene expression of host-derived antimicrobial peptides and cytokines in the distal ileum was determined by
RT-qPCR. Data analysis was performed using the GraphPad Prism software.

Results: Treatment with SFB led to 50% increase of the level of SFB in ilea at 6 DPI and significant decrease of both total
Enterobacteriaceae (P <0.001) and ST (P <0.01) in the feces of layers. RT-qPCR revealed significantly increased expression
of f-defensin 14 (P < 0.01), and the cytokines IL-10 (P < 0.0001) and IFNy(P < 0.05).

Conclusions: We have demonstrated the probiotic properties of SFB based inoculum. Overall, the treatment has potential to
improve gut homeostasis and diseases resistance, which will increase poultry health and productivity.

Financial Support: U.S. Department of Agriculture, National Institute for Food and Agriculture and Kent corp.
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128 - Role of chicken miRNA in the regulation of bacterial plasmid conjugation in vitro
Logan Ott" 2, Caleb Skow':2, Melha Mellata'-2

"Department of Food Science and Human Nutrition, lowa State University, *Interdepartmental Microbiology Gradaute
Program, lowa State Univsity. ott@iastate.edu

Session: "Omics" 1, 2024-01-22, 10:45 - 11:00

Objective: The gut of animal hosts acts as a potent reservoir for the emergence and spread of antimicrobial resistance (AR)
through bacterial plasmid conjugation. Little is understood about the role of the host in regulating this process in the gut. We
have shown that many host factors play a role in the incidence of and transfer rate of large AR plasmids, such as genetics, diet,
and age. Here we examine the effect of chicken ceca small RNA and specific miRNA mimics effects on bacterial plasmid
conjugation in vitro explant and broth conjugation models for the chicken gut.

Methods: In silico binding analysis of chicken miRNA to the complete coding sequence record for the large AR plasmid
pAPEC-02-211A-ColV was completed using the miRNA hybridization software RNAHybrid. The top ten hypothetical
bindings were identified, and the six unique sequences were obtained as miRVana miRNA mimics. Conjugation reactions were
supplemented with miRNA mimics to measure their effect on the transfer of pAPEC-02-211A-Colv from its natural host, E.
coli APEC-02-211, to the plasmid free recipient E. coli HS-4. Conjugations were conducted for 1, 2, and 3 hours at 40°C; and
donors, recipients, and transconjugants were enumerated on selective media.

Results: Of the six unique miRNA species screened, all showed a numerical reduction in conjugation frequency after three
hours of incubation. The miRNA mimic gga-miR-12279-3P demonstrated a significant (p <0.05) reduction in conjugation
frequency with respect to donors from the control, whereas miRNA mimic gga-miR-12235-3P demonstrated a significant (p
<0.05) reduction in conjugation frequency with respect to recipients compared to the control.

Conclusions: We identify the potential role of two chicken miRNA species in the regulation of bacterial conjugation in vitro.
Overall, this study helps elucidate a potential interaction associated with the complex gut environment and the emergence of
AR. This information will be invaluable in identifying novel approaches to mitigate the global AR threat.

Financial Support: Funding sources for this study were from the United States Department of Agriculture, National Institute
of Food and Agriculture project IOW05679 (LCO) and USDA Hatch project IOW04202 (MM).
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129 - MAP3773¢c modulates key metabolic and redox pathways in Mycobacterium paratuberculosis under invitro iron
starvation

Sajani Thapa!, Denise K. Zinniel?, Raul G. Barletta?, John P. Bannantine®, Marianne Huebner*, Srinand Sreevatsan!

Pathobiology and Diagnostic Investigation, Michigan State University, 2School of Veterinary Medicine and Biomedical
Sciences, University of Nebraska, *National Animal Disease Center, “Department of Statistics and Probability, Michigan State
University. thapasaj@msu.edu

Session: "Omics" 1, 2024-01-22, 11:00 - 11:15

Objective: Mycobacterium avium subsp. paratuberculosis (MAP) is a pathogenic mycobacterium with special micronutrient
requirements. For optimal growth in laboratory media, MAP requires supplementation of a siderophore (mycobactin), and takes
eight to sixteen weeks to produce colonies, a major hurdle in timely diagnosis. MAP carries a MAP3773c, a putative metal
regulator, on its genome which is absent from other mycobacteria. Homologs of this gene in enterobacteria have roles in global
iron regulation and homeostasis. The role of MAP3773c in regulating intracellular iron in MAP, is poorly understood. In this
study, the transcriptional regulation pathways of MAP3773c deployed by MAP to maintain iron homeostasis under iron
restriction conditions was investigated.

Methods: A field isolate (K-10) and an in-frame MAP3773c deletion mutant (AMAP3773c) derived from K-10 through
homologous recombination were exposed to iron restricted conditions for 5, 30, 60, and 90 minutes with five replicates each.
Total RNA was extracted at each time point. Quality and integrity of the RNA was assessed before RNA-Seq was performed.
RNA-Seq data analysis was carried out on MSU’s High Performance Computing Center (HPCC) clusters and then were
processed for differential gene expression analyses using DESeq2. Functional analysis of the differentially expressed genes
(DEGs) was performed to identify the set of genes that were involved in several metabolic and cellular processes in both K-10
and AMAP3773c strain.

Results: A comparison of transcriptional profiles between K-10 and AMAP3773c showed 425 differentially expressed genes
(DEGs) at 30 minutes time post iron restriction. Functional analysis of DEGs in AMAP3773c revealed that pantothenate
biosynthesis, polysaccharide biosynthesis, sugar metabolism and n-acetyltransferase enhanced intracellular survival (eis) genes
were downregulated at 30 minutes post iron starvation whereas arginine and proline metabolism, PPE family genes and
mammalian cell entry genes were upregulated at 30 minutes post iron starvation in AMAP3773c strain. Pathway analysis
showed that AMAP3773c strain significantly downregulated panB, panC, panD and panK genes suggesting potential
impairment of pantothenate (Pan) and CoA biosynthesis pathway due to absence of MAP3773c gene at 30 minutes post iron
starvation.

Conclusions: Our results suggest that MAP regulates different sets of genes within 30 minutes of encountering iron restriction
conditions suggesting high sensitivity of MAP to iron starvation at this specific time point. Furthermore, the absence of
MAP3773c gene appears to impair MAP's ability to synthesize major cell wall components likely affecting cell wall
biosynthesis process. Pathway analysis revealed that AMAP3773c¢ strain experiences an impairment in pantothenate (Pan) and
CoA biosynthesis pathways at 30 minutes post iron starvation suggesting that the absence of those pathways potentially affect
overall metabolic process and cellular functions, affecting MAP survival and pathogenesis. Taken together, these findings
highlight the critical role of MAP3773c in the survival and pathogenicity of MAP.
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130 - Single-nuclei RNA Sequencing of adipose tissue of dairy cows with subclinical ketosis
Hunter Ford', Tainara Michelotti?, Clarissa Strieder-Barboza'

!Texas Tech University, 2INRAE Clermont-Auvergne-Rhone-Alpes. hunter.ford@ttu.edu

Session: "Omics" 1, 2024-01-22, 11:15-11:30

Objective: Our objective was to evaluate the depot-specific transcriptome at single-cell resolution in subcutaneous (SAT) and
visceral (VAT) adipose tissues in dairy cows with and without subclinical ketosis.

Methods: Ten Holstein dairy cattle (8 + 2 DIM, parity 3.2 +1.4, BCS 3.6 + 0.3) were enrolled in a nonrandomized trial and
blocked according to parity, BCS, and blood BHB (Precision Xtra, Abbott). Cows were assigned to two groups: non-ketotic
(NK, n=5, BHB < 1.0 mmol/L) and subclinical ketosis (SCK, n=5, BHB > 1.0 mmol/L). Abdominal SAT and retroperitoneal
VAT samples were obtained via laparotomy (right paralumbar fossa). Tissue samples were then homogenized and processed
to isolate single-nuclei for library construction (10X Genomics), sequencing (Illumina NovaSeq 6000), and alignment using
the CellRanger Pipeline (10X Genomics). Single-nuclei transcriptomic data was analyzed using the Seurat package in R (v1.4).
Clusters were identified using canonical marker genes for cell types commonly found in adipose tissues and functional analysis
was performed using the clusterProfiler package in R for KEGG pathway enrichment.

Results: Analysis identified 11 unique cell clusters in SAT, including two subpopulations of mature adipocytes (AD), two
subpopulations of adipocyte progenitor cells (ASPC), three subpopulations of endothelial cells (EC), three subpopulations of
immune cells (IMC), and one subpopulation of pericyte/smooth muscle cells (PE/SMC). SAT AD and ASPC made up the
majority of cells, composing 35% and 21% of all nuclei respectively. There were no differences in the abundance of cell types
in SAT between NK and SCK cows, however, one cluster of EC were primarily found in SCK cows compared to NK cows.
Analysis of the VAT nuclei identified 10 distinct cell clusters, including one subpopulation of AD, one subpopulation of ASPC,
three subpopulations of EC, one subpopulation of PE/SMC and three subpopulations of IMC. Similar to SAT, the majority of
nuclei sequenced in VAT were AD, making up 42% of all cells, while only 10% of cells were identified as ASPCs, suggesting
a lower adipogenic capacity of VAT. Interestingly, there was a tendency for a greater abundance of IMC (p=0.09) in SCK
compared to NK cows indicating active inflammation. Functional analysis of the ASPCs in VAT revealed activation of
inflammation in SCK cows with upregulation of genes associated with chemokine and immune pathways. Furthermore,
differentially expressed genes in these cells were also associated with suppressed fatty acid metabolism.

Conclusions: Our findings highlight distinct differences in the abundance of specific adipose tissue cell types between SAT
and VAT depots. While there are minimal differences in the cellular composition and functional profile of SAT between NK
and SCK cows, VAT cells from SCK contain a more pro-inflammatory profile indicating a potential link between this adipose
tissue depot and the pathogenesis of metabolic dysfunction in dairy cattle.

Financial Support: We are appreciative of USDA for funding this investigation.
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131 - Longitudinal blood RNA-Seq analysis of cattle to determine the impact of vaccination and marketing on clinical
BRD

Bradly Ramirez" >3, Hudson McAllister %3, Sarah Capik*, Robert Valeris-Chacin"-> 3, Kelsey Harvey> ¢, Amelia Woolums>”,
Brandi Karisch>®, Matthew Scott! 23

Texas A&M University, 2VERO Program, 3Large Animal Clinical Sciences, *Tumbleweed Veterinary Services, PLLC,
SMississippi State University, °Department of Animal and Dairy Sciences, "Department of Pathobiology and Population
Medicine. ramirez b@tamu.edu

Session: "Omics" 1, 2024-01-22, 11:30 - 11:45

Objective: Bovine respiratory disease (BRD) is a multifaceted syndrome of respiratory distress brought about by the interaction
of viral agents, bacteria, and environmental stressors. Mitigation of the viral component of BRD is achieved through broad
vaccination strategies. Animal management decisions, specifically in relation to sale strategy, is predicted to influence the way
stress contributes to the disease. Current practices variably reduce the impact of BRD on the beef industry. To evaluate and
improve the effectiveness of BRD mitigation techniques, we employed a study to assess the interaction between vaccination,
marketing strategy, and BRD outcomes on host gene expression to understand the ways in which these techniques stimulate
the immune systems of cattle which remain healthy or are afflicted by respiratory disease.

Methods: Jugular whole blood samples (Tempus) were randomly selected from 73 bull calves enrolled in a whole plot, split-
plot time course study. Thirty-three cattle received a modified live virus vaccine (Pyramid 5) and booster during the cow-calf
phase of production, while 40 cattle did not. Forty animals were then shipped directly from the cow-calf facility to
backgrounding, while 33 cattle were placed in a commercial auction market for eight hours, then an order-buyer system for
three days prior to shipping to the same backgrounding facility at the same time. Jugular blood was collected at six timepoints:
immediately prior to vaccination or not (T1), seven days-post vaccination (T2), and immediately prior to booster or not (T3),
at weaning prior to marketing enrollment (T4), backgrounding facility arrival (T5), and end of backgrounding (T6). RNA was
extracted and sequenced (150 bp; ~35 million reads/sample), and bioinformatically processed with a HISAT2/StringTie2
pipeline for determining differential gene expression between each treatment group. Differentially expressed genes (DEGs)
were determined with edgeR and glmmSeq (FDR<0.05). Functional enrichment terms were identified for DEGs with KOBAS-
i (FDR<0.05).

Results: Vaccinated cattle which would later develop BRD demonstrated an increase in gene expression related to airway
epithelium differentiation compared to non-vaccinated cattle that later developed BRD. Marketing enrollment strategy was the
largest influence of gene expression, with lasting effects at the end of the study period. The animals which were routed through
an auction system as opposed to direct transportation showed a decrease in inflammatory mediating molecules and a greater
mobilization of toll-like receptor and cytokine activity, type-I interferon signaling, T-helper cell differentiation, and neutrophil
degranulation. Cattle directly transported to backgrounding demonstrated an increase in gene expression related to platelet
activation, adipose cell metabolism, and striated muscle contraction.

Conclusions: Collective findings from this study indicated that vaccination and direct purchasing of cattle over an auction
setting may mitigate the transcription of inflammatory elements. Most critically, identification of key genes expressed by
putatively healthy animals highlight potential mechanisms that might be exploited to manage chronic and acute inflammation,
in supplement to more established practices of vaccination and purchasing method.

Financial Support: This work is supported by the USDA NIFA Grant No. 2023-67015-39711. Any opinions, findings,
conclusions, or recommendations expressed in this publication are those of the author(s) and do not necessarily reflect the view
of the USDA nor project internal supporters.
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132 - Persistence of prenatal epigenetic alterations into the postnatal period following fetal BVDYV infection
J. Kincade!, H. Van Campen', J. Bishop!, T. Engle!, H. Georges!, C. Gonzalez-Berrios!, T. Hansen!

!Colorado State University. jkincade@colostate.edu

Session: "Omics" 1, 2024-01-22, 11:45 - 12:00

Objective: Bovine viral diarrhea virus (BVDV) costs the cattle industry $1.5-$2.5 billion dollars annually. BVDV crosses the
placenta and induces early embryonic death, abortion, and the generation of weak, non-viable calves. Before 125 days of
gestation, the fetus has not yet developed an adaptive immune response. As such, fetuses infected during this period become
immunotolerant to the virus. Postnatally, these persistently infected (PI) calves often have congenital deformities and remain
chronically immunosuppressed. Epigenomic data from PI fetal spleen indicates differential methylation of genes associated
with the neural, skeletal, cardiac, and immune systems. When fetal infection occurs later than 150 days of gestation, the
mounted adaptive immune response is more robust and includes the production of antigen specific antibodies capable of
clearing the virus. Fetal transient infections (TI) produce underweight calves with impaired growth rates. At 4 months of age,
TI calves have sub-normal proportions of T cells and analysis of the methylome indicates differential methylation of genes
associated with the immune, metabolic, and reproductive systems. It was hypothesized that epigenetic alterations occur during
fetal BVDV infection and persist not only to the early postnatal period, but also throughout life.

Methods: To test this hypothesis, BVDV naive, pregnant heifers were inoculated with non-cytopathic BVDV-2 or phosphate
buffered saline on day 175 of gestation to generate TI and control calves, respectively. PI cattle were identified on a local,
cooperating ranch. PBMCs were isolated from whole blood of TI, PI, and Control cattle and subjected to reduced representation
bisulfite sequencing (RRBS) via Zymo Research at birth and/or 4 months of age.

Results: Epigenetic data collected on PI calves at 245 days of gestation and 4 months of age correspond to known pathologies
of PI cattle within the skeletal, cardiac, metabolic, and immune systems. Of the 2,640 differentially methylated sites (DMSs)
identified in fetal spleen at 245 days of gestation and the 4,921 DMSs identified in peripheral blood mononuclear cells (PBMCs)
at 4 months of age, 670 genes were found to contain at least | DMS. Analysis of the methylome at birth in TI cattle revealed
inherent differential methylation of genes associated with cell regulation, metabolism, anatomical development, and the
immune system. Of the 2,326 DMSs identified at birth and the 4,015 DMSs identified at 4 months of age in the generated TI
calves, 616 DMSs were found on genes common to both datasets. DMSs were more abundant in TI calves at 4 months of age,
global cell regulation, metabolism, and the immune system remain consistently impacted.

Conclusions: Analysis of the methylome at birth demonstrates that TI calves have differentially methylated genes compared
to their uninfected counterparts. The existence of DMSs prior to influence of the external environment indicates that fetal
BVDYV infection leads to the alteration of DNA methylation. Additional DMSs are evident at 4 months of age, suggesting the
potential to influence both TI and PI calves into the postnatal period through fetal programming. This research was supported
by USDA NIFA Grants: 2019-67015-29866, 2021-38420-34040, and 2023-67011-40513.

Financial Support: This research was supported by USDA NIFA Grants: 2019-67015-29866, 2021-38420-34040, and 2023-
67011-40513.
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133 - Prevention and control of diseases in aquaculture species
Benjamin Beck!, Allison Wise!, Craig Shoemaker!, Troy Bader!
'USDA-ARS Aquatic Animal Health Research Unit. benjamin.beck@usda.gov

Session: Animal Vaccinology Research Network Symposium, 2024-01-22, 2:00 - 2:45

While aquaculture represents the fastest growing segment of animal agriculture, the expansion of aquaculture globally has been
severely hindered by disease; particularly diseases of bacterial origin. Currently in the US farmed catfish industry, an emerging
bacterial pathogen termed virulent Aeromonas hydrophila (vAh) attributes nearly $35 million dollars in economic losses
annually. This bacterial pathogen infects both channel and hybrid catfish inducing skin necrosis, internal and external
hemorrhaging, and exophthalmia. Farmers can lose over 50% of a harvest yield in less than a week when infected, increasing
the urgency for more effective preventative and/or control measures. In this talk, the author will discuss the development of a
reliable and reproducible challenge model for this debilitating pathogen, offer insight into mechanisms governing the
susceptibility of the catfish host, and highlight a series of efficacy studies featuring novel inactivated bacterin vaccines delivered
via immersion and oral routes. Results from these trials are allowing for the development of more efficacious vaccine products
and delivery on catfish farms, ultimately, preventing mass mortality due to vAh.

Notes:
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134 - Progresses and challenges in the development of vaccines against intracellular intestinal parasites in poultry

Hyun S. Lillehoj!

'Animal Bioscience and Biotechnology Laboratory, Beltsville Agricultural Research Center, USDA-Agricultural Research
Service. hyun.lillehoj@usda.gov

Session: Animal Vaccinology Research Network Symposium, 2024-01-22, 2:45 - 3:30

Coccidiosis is an avian intestinal disease caused by several distinct species of Eimeria parasites that damage the host’s intestinal
system, resulting in poor nutrition absorption, reduced growth, and often death. Coccidiosis is estimated to cost more than USD
14.5 billion annual losses globally and coccidiosis control using various anticoccidial chemicals, such as ionophores, and
coccidiostats, has long been a mainstream strategy in modern poultry production. However, due to the restrictive use of
antibiotics in animal agriculture, antibiotic alternative control strategies are being developed with much effort on developing
alternative strategies, including vaccines and effective dietary strategies using phytochemicals, probiotics, prebiotics, or
hyperimmune antibodies. Immunologic approaches including vaccination with recombinant vaccines, and other antibiotic
alternatives to improve host innate immunity has been tried. However, a detailed understanding of the Eimeria lifecycle,
intestinal immune response, and the intricate interaction of parasites with the gut microbiome is required for effective
application of new immunotherapeutics including vaccines to the commercial practice. Therefore, this talk will provide the
current knowledge on the host immune response to coccidiosis in poultry and discuss the efficacy of various Eimeria vaccine
candidate antigens in protecting chickens against coccidiosis. Moreover, alternative countermeasures such as hyperimmune
antibodies, antimicrobial peptides, phytochemicals and probiotics will be discussed.
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135 - High volume testing for foreign animal diseases using SmartChip real-time PCR system

Sirisha Parameswaran!, Luis G. Giménez-Lirola!, Phillip C. Gauger C. Gauger', Rahul K. Nelli!

Weterinary Diagnostic Laboratory, lowa State University. sirisha@jiastate.edu

Session: Diagnostic Testing 2, 2024-01-22, 2:00 - 2:15

Objective: During outbreaks of foreign animal diseases (FAD) like African swine fever (ASF), classical swine fever (CSF),
and foot and mouth disease (FMD)), the priority is to diagnose infections early to prevent their rapid spread. While current 96-
well-based real-time polymerase chain reactions (QPCR) are effective at identifying these pathogens, there is a need for a high-
throughput qPCR system that can handle the massive volumes of testing required during a FAD outbreak. The SmartChip real-
time PCR system (SCRPS) offers a solution with its advanced microfluidic qPCR assays in a 5,184 Nano-well chip that can
accurately detect pathogens in nanoliter volumes. This study aims to validate the relative specificity and sensitivity of standard
NAHLN-approved 96-well ASF, CSF, and FMD qPCR assays to SCRPS-based qPCR assays.

Methods: A total of 341 samples (276 negative cohort and 57 proficiency panel samples) were tested. Negative cohort samples
were part of another NAHLN-funded study in which oral fluid (n=92) and processing fluid (n=184) samples were collected
from different farm sites across the United States between April- May 2022 and previously confirmed negative at lowa State
University-Veterinary Diagnostic Laboratory (ISU-VDL). Non-infectious proficiency panels (PT, Reference, or training
panels) dated between 2014-2020 were provided by the National Veterinary Services Laboratory - Foreign Animal Disease
Diagnostic Laboratory (NVSL-FADDL). Magnetic bead-based nucleic acid extractions were performed using a MagMax kit
and KingFisher Apex (ThermoFisher). Samples were handled or dispensed using Bravo Liquid handler (Agilent) and Multi-
Sample Nano Dispenser (MSND; Takara) instruments. All RT-qPCR assays were TagMan-based single plex FAM-labelled
reactions specific for ASF, CSF, and FMD, with 4X TaqgMan Fast 1-step master mix (ThermoFisher) and similar primer/probe
concentrations and modified thermocycling conditions (50° for 5 min, 95°C for 20 sec, 95°C for 10 sec and 60°C for 45 sec
for 45 cycles) as described in NVSL protocols. Each triplicate run included samples with Xeno as an exogenous internal control.

Results: The SCRPS qPCR assays provided consistent and reproducible triplicate results, with Ct values ranging from 20.0 to
36.0. As expected, all 276 negative cohort samples tested negative on SCRPS chips, which aligns with the 96-well qPCR
assays. The Ct values of 57 non-infectious proficiency panels fell within the expected ranges provided by FADDL. Our findings
indicate that the relative sensitivity and specificity are 100% and 99.9%, respectively, between SCRPS and 96-well qPCR
assays.

Conclusions: Our research has successfully demonstrated the implementation of the FAD qPCR assay on microfluidic
platforms. This first proof-of-concept study will pave the way for innovative opportunities in veterinary molecular diagnostics,
including the ability to manage high-volume testing (>30,000 reactions/24 hours) and lower the costs associated with molecular
testing at VDLs.

Financial Support: The authors would like to thank the National Animal Health Laboratory Network (NAHLN) for funding
this project and the National Veterinary Services Laboratories Foreign Animal Disease Diagnostic Laboratory for providing
reagents for this study.
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136 - Detection of SARS-CoV-2 and other canine and feline reparatory pathogens using multiplex gPCR/RT-qPCR
Come J Thieulent!, Mariano Carossino!, Laura Peak?, Keith Strother?, Ganwu Li*, Wendy Wolfson*, Udeni B R Balasuriya'

"Department of Pathobiological Sciences & Louisiana Animal Disease Diagnostic Laboratory, School of Veterinary Medicine,
Louisiana State University, 2Louisiana Animal Disease Diagnostic Laboratory, School of Veterinary Medicine, Louisiana State
University, *Department of Veterinary Diagnostic and Production Animal Medicine, College of Veterinary Medicine, lowa
State University, “Department of Veterinary Clinical Sciences, School of Veterinary Medicine, Louisiana State University.
cthieulent@]lsu.edu

Session: Diagnostic Testing 2, 2024-01-22, 2:15 - 2:30

Objective: Canine infectious respiratory disease complex (CIRDC) and feline upper respiratory tract disease (URTD) are the
primary causes of respiratory disease in companion animals and are associated with a wide array of viruses and bacteria acting
as either individual etiologic agents or in combination, making etiologic diagnosis challenging. Additionally, SARS-CoV-2
has been reported to infect both dogs and cats. Therefore, the rapid detection and differentiation of SARS-CoV-2 from other
common viral and bacterial agents in a single specimen is critical.

Methods: Two panels of one-step TagMan® multiplex gPCR/RT-qPCR were developed and validated to identify CIRDC and
feline URTD-associated agents along with SARS-CoV-2. The canine respiratory panel was designed to detect eight viral
(canine adenovirus 2, canine distemper virus, canine herpesvirus 1, canine parainfluenza virus, canine pneumovirus, canine
respiratory coronavirus, influenza A virus [H3N2, H3N8 and HINI1] and SARS-CoV-2) and four bacterial pathogens
(Bordetella bronchiseptica, Mycoplasma canis, M. cynos and Streptococcus equi subsp. zooepidemicus). Similarly, the feline
respiratory panel was designed to detect four viral (feline calicivirus, feline herpesvirus, Influenza A virus and SARS-CoV-2)
and three bacterial agents (Chlamydia felis, B. bronchiseptica and M. felis). The analytical performance of each assay was
evaluated using reference strains of each pathogen and plasmid DNA or in vitro transcribed RNA containing the target
sequences. These panels were then tested on 76 and 63 clinical specimens collected from CIRDC-suspected dogs and URTD-
suspected felines, respectively.

Results: All the multiplex assays demonstrated high specificity, analytical sensitivity, efficiency, and linearity. Among the
clinical samples derived from dogs, M. canis, M. cynos, and canine respiratory coronavirus were the most frequently detected.
The emerging canine pneumovirus was detected in four samples. Among the clinical samples from cats, M. felis was the most
common agent detected, followed by feline herpesvirus type-1, Chlamydia felis and feline calicivirus. SARS-CoV-2 was
detected in four canine and two feline samples. Co-infection was common among the tested specimens, with a rate of 29% and
59% in the canine and feline respiratory samples, respectively.

Conclusions: These two new panels of one-step TagMan® multiplex qPCR/RT-qPCR are valuable and reliable for rapidly
detecting and identifying canine and feline respiratory pathogens, along with SARS-CoV-2. The high frequency of co-
infections highlights the need for simultaneous detection of multiple pathogens using such panels to implement proper treatment
and/or prevention plans.

Financial Support: This study was funded by the Vet-LIRN COVID-19 Capacity Grant number 1U18FD007514 and
supported by the FDA of the U.S. Department of HHS and by the NIH-USDA NIFA ROI Research Grant Program Dual
Purpose with Dual Benefit (award number AWD-47990-1).
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137 - Multi-locus sequence typing of Mycoplasma ovipneumoniae using multiplex PCR and rapid Nanopore sequencing
I. Framst', N. Ricker!, T.E. Besser?, G. Maboni®

!Ontario Veterinary College, 2Washington State University, *University of Georgia. iframst@uoguelph.ca

Session: Diagnostic Testing 2, 2024-01-22, 2:30 - 2:45

Objective: Mycoplasma ovipneumoniae is responsible for epizootic pneumonia, a factor in the large-scale population decline
of Bighorn sheep. Multi-locus sequence typing (MLST) of M. ovipneumoniae is an important tool in epidemiologic studies
tracking transmission of this bacterium between affected Bighorn populations and domestic sheep. M. ovipneumoniae MLST
relies on multiple singleplex nested PCRs and Sanger sequencing. The current method is time consuming and sometimes fails
to generate MLST sequences. Oxford Nanopore Technology (ONT) sequencing may offer improved reliability and decreased
cost; however, ONT Rapid library preparation for multiplex amplicon sequencing has only been explored by one other group.
The objective of this study is to develop and validate a workflow for strain typing of M. ovipneumoniae using multiplex PCR
and Nanopore Rapid sequencing.

Methods: The accuracy and practicality of sequencing of four MLST genes by Sanger, Illumina and ONT were compared.
Singleplex PCR products of four genes were sequenced by Sanger and Illumina, whereas a multiplex PCR was developed for
ONT sequencing. Multiplex PCR products were sequenced using two different Nanopore library preparation approaches; 1)
Rapid barcoding library presentation and 2) Native barcoding library preparation. Each library preparation was sequenced for
16 hours, then the flow cell was washed, and a new library was immediately loaded and sequenced for 16 hours. Reads were
processed using a custom bioinformatic pipeline to deconvolute multiplexed amplicons and generate a polished consensus.
Both the multiplex PCR and ONT workflow were optimized and validated using 72 clinical samples from bighorn sheep.
Samples with less than 50x coverage for one or more loci were discarded and re-sequenced.

Results: Illumina sequencing recovered high quality sequences for three of the four loci. The full length (680 bp) rpoB
amplicon was not recovered due to an insert size limitation of 550 bp. The optimized multiplex PCR produced four visible
bands corresponding with expected size for the target loci. Rapid Nanopore barcoding library preparation recovered all MLST
sequences, matching the corresponding Sanger reference sequence. Rapid barcoding also had the shortest total workflow time
of 20 hours sample-to-sequence. Washing and reusing flow cells did not affect the quality of the reads, however total yield was
halved.

Conclusions: Typing of M. ovipneumoniae was successful with multiplex PCR and Nanopore Rapid barcoding library
preparation. Furthermore, washing and reusing flow cells reduced the cost per sample without decreasing the accuracy of the
method. Although Nanopore does not provide documentation for amplicon sequencing using Rapid library preparation, we
demonstrate that this method can produce highly accurate amplicon sequences which are suitable for MLST typing. This new
workflow will allow improved typing of M. ovipneumoniae clinical samples and increased efficiency in diagnostic settings. To
the best of our knowledge, this is the first workflow using Nanopore Rapid sequencing for MLST typing of any Mycoplasma
species directly from clinical samples, and we speculate that this method could be applied to other MLST schemes for efficient
culture-free bacterial typing.

Financial Support: Funding for this project was provided by the Wild Sheep Foundation.
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138 - Mycobacterium bovis infection among cattle herds in MI and NM: Application of novel pathogen specific
biomarkers

Joseph R. Darish!, Rinosh Mani?, Scott Fitzgerald?, Srinand Sreevatsan'

"Department of Pathobiology and Diagnostic Investigation, Michigan State University, >Veterinary Diagnostic Laboratory,
Michigan State University. darishjo@msu.edu

Session: Diagnostic Testing 2, 2024-01-22, 2:45 - 3:00

Objective: Bovine Tuberculosis (bTB), caused by Mycobacterium tuberculosis variant bovis (MBO) is a contagious cattle
disease that costs $3 billion in agricultural economic losses worldwide. Current diagnosis involves a caudal fold test (CFT) and
confirmed with mycobacterial culture from lesions, if identified at necropsy. However, a CFT test lacks specificity and can
generate false positive results, while confirmatory bacterial isolation tests are slow, delaying time to diagnosis and therefore
mitigation of bTB in cattle herds. We hypothesized that the use of 3 validated MBO pathogen specific biomarkers, by Lamont
et al (2014), will increase the sensitivity and specificity of bTB testing.

Methods: Whole-blood samples were collected from Michigan (n=119), New Mexico (n=41) and from a control herd (n=17).
Subsequently the plasma was extracted for use in an indirect ELISA. Three pathogen specific peptides, validated for bovine
TB diagnostics, were evaluated by an indirect ELISA. The three peptides are: Pks5 (cell wall biosynthesis), Mb2515¢ (LuxR
transcription regulator), and Mb1895¢ (molybdenum binding protein).

Results: Of the 177 samples assayed 40 samples were CFT positive and of these four were confirmed by a Mycobacterium
bovis culture of the lesions. Twenty one of the 177 samples were positive for Mb2515c, 17 by Mb1895¢ and 22 with Pks5.
Fourteen of these samples had reacted with all three biomarkers and three out of four of the mycobacterial culture confirmed
samples also tested positive on the biomarkers.

Conclusions: The biomarkers are exclusively present when Mycobacterium bovis is replicating and dividing in the host, unlike
the currently applied diagnostics that depends on the recall of host immune responses to M. bovis and offers a promising avenue
for unambiguous detection of bTB. This will also help eliminate false positives that arise due to exposures to environmental
mycobacteria or to related pathogens like Mycobacterium avium subsp. Paratuberculosis, as well as cattle that have cleared
the infection but continue to recall an immune response to TB antigens.

Financial Support: MDARD Funding Support: MDARD-AA-21-144; M-AAA Funding Support; Michigan State University
for Biosafety Level 3 Access.
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139 - A novel, non-invasive, portable method for measuring airway resistance in horses

Christopher Simotas!, Melissa Mazan?, Thomas Coons!, Kristin Wendell!, Jill Minuto?, Daniela Bedenice?, Edward Deveney?,
Brian Barrows!'

ITufts University School of Engineering, *Tufts University School of Veterinary Medicine, *Bridgewater State University,
Department of Physic and Photonics Engineering. melissa.mazan@tufts.edu

Session: Diagnostic Testing 1, 2024-01-21, 10:30 - 10:45

Objective: Equine asthma (EA) is second only to musculoskeletal injury as a cause of wastage in the equine industry, causing
poor performance through impairment of oxygen exchange. EA is characterized by increases in respiratory resistance through
tissue remodeling and bronchospasm, thus the ability to measure resistance as a diagnostic tool and to monitor response to
treatment is of critical importance to management of this disease. Methods that can be used both in the field and in the specialty
hospital for measurement of respiratory resistance are not currently available on the market, thus there is a critical need for
development of such a tool. This study investigates respiratory resistance in horses measured with the interrupter technique
(EquiRint/Rint), a portable test, in comparison with forced oscillatory mechanics (FOM/RRS) and esophageal balloon-
pneumotachography (EBP/RL).

Methods: The Equi-Rint employs the method of rapid interruption of airflow to allow equilibration of alveolar and mask
pressure along with pre-interruption measurement of flow to allow derivation of resistance (P/V’). A portable pneumatics-
driven shutter and low-deadspace mask along with pneumotach, pressure transducers, and dedicated software comprise the
essential components of the EquiRint. Short-term and diurnal measurements were made to determine reproducibility of Rint in
normal horses. 12 EA horses were randomly assigned to EquiRint or FOM (RRS) for measurement of baseline and airway
hyperresponsiveness (AHR) defined as 75% increase in R with <= 6 mg/ml of histamine. 8 normal horses were randomly
assigned to baseline measurements with EquiRint or EB-P. Within-test variability for EquiRint was assessed by coefficient of
variation (COV). Related samples T-test was used to compare baseline values and Chi-square analysis to compare diagnoses
of airway hyperresponsiveness between tests.

Results: Rint in normal horses was 0.38 + 0.08 cmH20/1/s; short-term reproducibility was satisfactory, with COV of 5% within
a 60-minute period, and 7% within a 24-hour period. Rint was higher than RRS in horses with moderate asthma (0.56 + 0.08
cmH20/1/s v. 0.49 + 0.07) and in normal horses, baseline Rint was higher than RL (0.38 + 0.08 cmH20/1/s v. 0.29 + 0.07); the
differences were not significant. There was no difference in diagnosis of airway hyperresponsiveness (AHR) measured by
EquiRint v. FOM.

Conclusions: EquiRint is portable, well-tolerated, and comparable to current methods for measurement of baseline and
perturbed respiratory resistance in horses.

Financial Support: Boehringer Ingelheim Advancement in Equine Research Award.
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140 - Evaluation of new antigens for ELISA as an alternative method for the serodiagnosis of bovine leptospirosis

Camila Hamond', Karen LeCount!, Tammy Anderson!, Brenda R. Morningstar-Shaw!, Linda K. Schlater!, Elsio A. Wunder
Ir?

"National Veterinary Services Laboratories, APHIS, U.S. Department of Agriculture, 2Department of Pathobiology and
Veterinary Science, College of Agriculture, Health and Natural Resources, University of Connecticut.
camila.hamond@usda.gov

Objective: Bovine leptospirosis can cause abortions, stillbirths, reduce milk yield, and decreased daily weight gain, with a
major economic impact. The serologic diagnosis of leptospirosis has relied on the microscopic agglutination test (MAT).
However, this technique is complex, highly trained staff, required live cultures, and it cannot differentiate vaccinated from
infected animals. Chronic infection can be detected in urine by isolation of the pathogen or PCR. Leptospira is a fastidious
organism and shedding of pathogenic leptospires in urine can be intermittent, decreasing the sensitivity of those methods.
Currently, there is no effective diagnostic assay for animal leptospirosis with high sensitivity and specificity. For that reason,
ELISA have been developed as an alternative method to detect leptospiral antibodies using a single serum dilution. The aim of
this study was to evaluate four highly conserved leptospiral proteins, previously identified as potential virulence factors and
protective antigens, as an alternative method for the serodiagnosis of bovine leptospirosis.

Methods: The study was divided into two steps. Reference rabbit sera were tested first to verify if the four recombinant
proteins, expressed based on the genome of L. inferrogans serovar Copenhageni, were conserved enough to be identified by
sera from representative strains of 13 different Leptospira species. In the second step, we tested a total of 77 bovine serum
samples grouped as confirmed and non-confirmed cases, categorized into 5 subgroups: 1) MAT and /ipL32 qPCR positive
(n=16); 2) MAT positive with titer > 400 and /ipL32 qPCR negative (n=19); 3) MAT negative with /ipL32 qPCR positive
(n=2); 4) MAT positive with titer <400 and /ipL32 qPCR negative (n=11); and 5) MAT negative and /ipL32 qPCR negative
(n=29). All experiments were repeated twice. Cut-off was determined as the mean optical density (OD) plus three standard
deviations (SDs) of MAT and qPCR negative samples (group 5).

Results: An ELISA with each protein was performed. Neither well-to-well nor plate-to-plate variation exceeded 10%,
confirming assay repeatability. All thirty-eight rabbit sera tested recognized the four proteins evaluated, indicating the ability
of those proteins to induce a broad and conserved antibody response. For the bovine sera, our results showed that all cattle
samples with qPCR positive have a high level of antibodies against all four proteins, including animals with negative serology
but qPCR positive. Our results showed that all protein candidates were able to differentiate qPCR positive and high MAT titers
with qPCR negative from group with low MAT titers that could be derived from vaccination.

Conclusions: These results demonstrate that animals with confirmed leptospiral infection based on MAT and/or qPCR induced
a strong humoral immune response against all four proteins evaluated, indicating their expression during infection and a
potential role in bovine leptospiral pathogenesis. Furthermore, our results showed that with ideal protein candidates, it is
feasible to develop a broad serological assay that can identify chronically infected animals.
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141 - The role of animal migration in spreading environmentally transmitted parasites

Vanessa Ezenwa', Jason Donaldson?, Houssein Kimaro®, Basil Senso*, Aiden Trentinus*, T. Michael Anderson®, Eileen
Devaney®, Gareth Hempson?, J. Grant Hopcraft®, Jennifer McIntyre®, Thomas Morrison®, Ricardo Holdo?

Yale University, 2University of Georgia, *University of Glasgow, *Tanzanian Centre for Research Cooperation, Wake Forest
University. vanessa.ezenwa@yale.edu

Session: One Health / Public Health 2, 2024-01-22, 2:00 - 2:15

Objective: Every year, billions of migratory animals traverse large distances, encountering a diverse suite of non-migratory
(i.e., resident) species along their routes. Although animal migrations have been linked to the dissemination of several high-
profile parasites and pathogens to resident species (e.g., Avian influenza virus, Brucella abortus, Toxoplasma gondii), we lack
a systematic understanding of when during the migratory cycle cross-species transmission risk is greatest, or which resident
species are most vulnerable to infection. Environmentally transmitted parasites and pathogens pose a particularly challenging
problem because their ability to persist in the environment often decouples the presence of migrant hosts from the timing of
actual peak cross-species transmission risk. To better understand how migratory species influence the dynamics of
environmentally transmitted diseases in residents, we are using the classic Serengeti wildebeest migration as a model system
to investigate cross-species transmission of fecal-oral transmitted gastrointestinal nematodes. Specific objectives were to: (i)
quantify the effect of wildebeest presence and environmental factors on nematode abundance in the environment, and (ii)
evaluate which of four different resident species (buffalo, grant’s gazelle, hartebeest, topi) are most vulnerable to increased
parasitism in response to migration.

Methods: Focusing on a set of permanent study sites in central Serengeti which vary in the degree to which they are used by
migratory wildebeest as stopover sites, we quantified nematode egg burdens in resident herbivore species monthly over a 2-
year period. We also simultaneously tracked changes in wildebeest presence and fecal inputs, environmental variables (e.g. soil
temperature, relative humidity), and nematode larval abundance in pasture.

Results: Our results suggest that during migration events, a combination of wildebeest density and environmental factors drive
variation in nematode larval abundance in the environment. We also find that resident species vary considerably in the degree
to which they are vulnerable to migration-associated changes in nematode abundance.

Conclusions: Our study is helping to assemble a more complex picture of the conditions under which migration poses the
greatest risks for cross-species disease transmission.

Financial Support: U.S. Department of Agriculture, National Institute for Food and Agriculture UK Biotechnology and
Biological Sciences Research Council Grant.
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142 - Prevalence and genomic characterization of beta-lactamase-producing E. coli in migratory geese in West Texas,
USA

Yamima Tasnim', Md. Kaisar Rahman', Babafela Awosile!, Cherissa Abdul-Hamid?

Texas Tech University School of Veterinary Medicine, *Zoonosis Control Program, Texas Department of State Health

Services. ytasnim@ttu.edu
Session: One Health / Public Health 2, 2024-01-22, 2:15 - 2:30

Objective: Migratory geese are important birds that frequent recreational parks. They can serve as reservoirs of important
zoonotic pathogens and antimicrobial-resistant bacteria that are of public health concern. Such one health interface at the
recreational parks or community centers can create a perfect environment that favors transmitting important antimicrobial-
resistant bacteria. The objective of this study was to determine the prevalence and the genomic characteristics of beta-
lactamase-producing Escherichia coli isolated from the feces of migratory geese at one health interface in West Texas.

Methods: A cross-sectional study was conducted in 22 recreational parks in West Texas. For this study, we collected geese'
fecal (n=165), water from the lakes (n=118), and soil (n=74) around the lakes within the recreational parks. We used
Chromogenic agar to isolate extended-spectrum beta-lactamase (ESBL) producing E. coli. The whole genome sequencing
method was used to determine the genomic characteristics of selected E. coli isolates.

Results: From 357 samples, 12.61% (95%CI: 9.34-16.50) were positive for ESBL-E. coli. From the whole genome sequencing
of 29 isolates, 16 isolates harbored at least 1 beta-lactamase gene (blactx-m-1, blactx-m-6s, blactx-m-27, blactx-m-ss, blactx-m-32,
blatem-1a, blatem-18) with 9 isolates from fecal, 2 isolates from soil, and 5 isolates from water samples. Most of the isolates
carried genes conferring resistance to tetracyclines (fet(4), tet(B)), aminoglycosides (aac (3)-Ila, aph(6)-1d, aadAl, aph(3')-1a,
aadAl), sulfonamides ( sull, sul2), amphenicol(floR), trimethoprim (dfrA1, dfrA14, dfrA17) and streptogramin B (MLSB)
agent (mph(A)). 18 isolates showed chromosomal mutations in the promoter region G of the ampC beta-lactamase gene. We
also detected sixteen incompatibility plasmid groups, with IncF being the most common. A total of 60 types of virulence genes
were identified, including fimH, csgA, hlyE, intA, fdeC, papC, intA, chud, toxB, espA, pic, and kpsM. These virulence genes
are related to adherence, exotoxin, invasion, nutrition/metabolic factor, and effective delivery system respectively. ast4
virulence gene was identified from 1 isolation of feces, 2 isolates of soil, and 1 isolate of water samples which can cause severe
gastrointestinal disease in animals. It is possible that the ill birds carried Escherichia spp. that harbored virulence-related genes,
as these genes relate to disease-causing E. coli strains in people.

Conclusions: This study demonstrates the potential of migratory geese at recreational parks as reservoirs of resistant bacteria
and fecal contamination of an environment by geese can create a microbial storm. Based on our findings, the migratory geese
population may act as sentinels and sources of AMR contamination and potentially pathogenic E. coli for humans, and some
may differ in their carriage of certain sequence types, resistance genes, virulence genes, and plasmids according to their
environment. The detection of a multidrug-resistant E. coli strain resistant reinforces the importance of adequate hygiene
practices for humans and pet animals after coming back from the recreational park.

Financial Support: Texas Tech University School of Veterinary Medicine, Amarillo TX, USA; Zoonosis Control Program,
Texas Department of State Health Services, Lubbock, TX USA.

Notes:

2024 Conference of Research Workers in Animal Diseases Page 173



S
CRWAD 2024 I -~ ABSTRACTS

143 - Genetic variation of fecal E. coli from shelter dogs, raccoons, and opossums by fimH sequence typing
Harshul Singh!, Nicoletta Conti?, Pratap Kafle?, Reta Abdi’

'Department of Biological and Chemical Sciences, Theobald Science Center, New York Institute of Technology, Department
of Biomedical Sciences, College of Veterinary Medicine, Long Island University. reta.abdi@liu.edu

Session: One Health / Public Health 2, 2024-01-22, 2:30 - 2:45

Objective: Commensal and pathogenic E. coli adhere to host species and various tissues. This is accomplished by its FimH
protein (adhesin) that is located at the tip of the fimbriae. FimH protein has two regions, namely, N-terminus part that binds to
biotic/abiotic surfaces and C-terminus part (anchor FimH to fimbriae). Mutation in one or both domains increases E. coli
virulence and helps to colonize new niche; hence, FimH sequence varies from strain-to-strain. Dog ownership, wildlife trade,
and their health issues by E. coli are rising. However, genetic variability of FimH in E. coli of dogs and wildlife has not been
studied. This study evaluated the genetic variability and phylogenetics of fecal E. coli (n=34 isolates) from dogs (n=26),
raccoons (n=5), and opossums (n=3) in Long Island and Connecticut using FimH sequence typing method.

Methods: We extracted the DNA of E. coli, amplified their FimH gene by PCR and subsequently sequenced them, trimmed
and edited the sequences by UGENE, performed multiple sequence alignment and phylogenetic tree by MEGA-X, and refined
the shape of the phylogenetic tree by Evolview, We also translated the FimH DNA sequences to peptide sequences by Expasy
and MEGA-X then determined the amino acid (AA) composition and their % by peptide 2.0 and Pepinfo. We determined the
chemistry of FimH protein such as its acidic, basic, and hydrophobic positions by Pepstats, peptide 2.0, and STRAP,

Results: We obtained 728 bp FimH DNA fragments for all of 34 E. coli isolates after trimming and editing by UGENE. In
these DNA fragments, we noticed nucleotide variations at 84 positions, having a total sum of 362 nucleotide differences. Of
362 total nucleotide mutations, transition mutation (64.4%) dominated transversion mutation (33.7%) and deletion (1.9%). The
34 isolates had 29 nodes (ancestors) phylogenetically, indicating the isolates were not each other’s closest relatives. Translation
of the 728 bp FimH sequences yielded a peptide length of 242 AAs for each isolate. All the 20 AAs participated in the FimH
peptide formation, but the share of valine was higher (12%), 9.9% glycine, 9.9% serine, and 9.9% threonine, among others.
The physicochemical property of the consensus FimH protein fragment was 47.9% neutral, 42.2% hydrophobic, 5.4% acidic,
and 4.6% basic, which has implication for its downstream use for vaccine, adjuvant, or diagnostic. Of the 84 naturally mutated
nucleotide positions, 33 positions (39.3%) led to a change in AA, which happened in 14 (41.2%) of 34 isolates. Of 33 positions,
AA mutations occurred in the pilin domain (63.3% positions) than in the lectin-binding domain (36.4%). The 14 isolates
replaced mainly their hydrophobic (e.g. Ala and Val) with neutral/charged residues (Asn, Arg, and Glu).

Conclusions: The 34 E. coli isolates from shelter dogs, raccoons, and opossums varied in nucleotides genetically (at 84
positions), phylogenetically (29 nodes/ancestors), and in proteomics (variable AAs at 33 positions). Dogs and wildlife carry
distantly related E. coli. Overall, most E. coli from dogs, raccoons, and opossums vary in FimH, suggesting FimH’s use as a
diversity marker. The biological consequences of the FimH mutations need further study.

Financial Support: Long Island University financed this study.

Notes:

2024 Conference of Research Workers in Animal Diseases Page 174



S
CRWAD 2024 I -~ ABSTRACTS

144 - Seroprevalence of Toxoplasma gondii in goats and associated risk factors in Northern California

Hibah Abuhamdieh!, Meera C. Heller?, Alda Pires?, Rosie C. Busch?, Karen Shapiro®, Maia Laabs*, Andrea E. Packham’

Livestock Herd Health & Reproduction Resident, University of California, Davis, “Department of Population Health and
Reproduction, School of Veterinary Medicine, University of California, Davis, *Department of Pathology, Microbiology &
Immunology, University of California, Davis, *Swinging Udders Veterinary Services, *One Health Institute, University of
California, Davis. habuhamdieh@ucdavis.edu

Session: One Health / Public Health 2, 2024-01-22, 2:45 - 3:00

ObjectiveS: Toxoplasma gondii (T. gondii) is a protozoal disease that is of global importance due to its zoonotic potential.
Cats, the definitive host, shed infected oocysts in their feces. People are infected via ingestion of cat feces, ingestion of tissue
cysts in undercooked meat of intermediate hosts such as sheep and goats, or exposure to fluids or tissues from aborting small
ruminants. Small ruminant farming is a growing industry in the U.S, and goat meat is commonly sold directly to consumers or
produced for home consumption. The goal of this study was to estimate the seroprevalence of 7. gondii in goats in Northern
California, and to identify risk factors associated with seroprevalence in goats. A secondary objective was to determine test
agreement between a commercial ELISA test kit, and indirect fluorescent antibody test (IFAT).

Methods: A cross-sectional study was conducted, 649 goats from 29 farms throughout Northern California were enrolled, with
adjunct surveys conducted at each farm. ELISA and IFAT were used to estimate the seroprevalence of 7. gondii in those
samples. A kappa agreement test was conducted to compare the ELISA results with the IFAT results at varying dilutions of the
IFAT (1:160, 1:320, 1:320+). A mixed effects logistic regression was conducted to determine risk factors.

Results: A kappa agreement of 0.29 was found between the ELISA and IFAT using a cut-point of 1:320+. A kappa of 0.15
was found between the ELISA and IFAT using a cut-off dilution of 1:320, and finally a kappa of 0.025 was found between the
ELISA and IFAT using a cut-off dilution of 1:160. The 1:320 IFAT results were used to evaluate farm-level risk factors. Goats
used for land clearing, goats with access to pasture, and the presence of feral cats or dogs on farm increased the odds of goats
being seropositive for 7. gondii. Feeding kids pasteurized milk, and storing goat feed under a tarp, decreased these odds.

Conclusions: There was lack of agreement between the ELISA test kit and IFAT tests; . Therefore, it is undetermined which
test accurately reported the true seroprevalence of T. gondii in goats. The IFAT was used to evaluate risk factors in the current
study. The survey results identified recommendations and educational opportunities that can be made at a farm level, based on
known routes of transmission, to reduce 7. gondii transmission from goats to people, such as recommendations for cooking
meat, storing goat feed and management of feral cats.

Financial Support: Thank you to the Foundation for Food & Agriculture Research (FFAR) & Center for Food Animal Health
(CFAR) for helping fund this project.
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145 - Cluster data analysis in epidemiologic studies: Application of mixed effect model to predict pandemic COVID-19
outbreaks in areas with inadequate healthcare services

Golo Dabassa', Demelash Areda’

Yabello Regional Veterinary Laboratory, Oromia Bureau of Agriculture, Ethiopia, 2Ottawa University.
demelash.biffa@gmail.com

Session: One Health / Public Health 2, 2024-01-22, 3:00 - 3:15

ObjectiveS: Mixed-effect models have emerged as a powerful tool in epidemiologic studies, particularly when dealing with
clustered data. These models allow researchers to account for both fixed and random effects, acknowledging the hierarchical
structure of data in clustered settings. This study aimed to apply advanced mixed-effect models tailored to the unique
characteristics of clustered COVID19 data in regions with limited healthcare services.

Methods: This was part of the Ethiopian Ministry of Health's surveillance effort to investigate the spread of COVID19 in
Southern Ethiopia, specifically the Borana region, where healthcare facilities are limited. COVID19 testing was initiated at the
outset of the pandemic outbreak and conducted using molecular tests (PCR). A total of 10,154 individuals underwent COVID19
testing. To analyze the distribution of COVIDI19 test positivity, a mixed-effect logistic regression model was employed. This
model was executed in R using the "glmer" function from the "lme4" package. The month of the year was considered a random
effect variable to account for any correlation or clustering of test positivity within the same month. The fitness of the final
model was assessed by comparing it to a null model using goodness-of-fit statistics. The Chi-Square statistic was employed to
compare the goodness of fit between the null model and the final model.

Results: Model goodness of fit test indicated that the final model provides a significantly better fit to the data than the null
model. Also, AIC and BIC values were lower for the final model indicating its superior fit compared to the null model. The
odds of testing positive for COVID19 were higher (OR=1.041 [95% CI=1.001-1.352] among female individuals than male.
There was a significant variation in COVID19 test positivity between age group. For every one-year increase in age, the odds
of being positive for COVID19 increased by odds of 1.006610[95% CI=1.00- 1.2]. The odds of testing positive for COVID19
were higher among individuals in bus station (OR=5.38, 95%CI= 1.21-23.91] compared to being in school. New patients were
less likely to test positive compared to follow-up cases (OR=0.38; 95%CI=0.202-0.75]. The odds of getting positive test results
were twice times higher (OR=2.25; 95%CI=1.46- 3.47] among individuals with a history of contact with COVID19 patients
than being positive test in routine community surveillance. The odds of testing positive is higher (OR=1.37, 95%CI= 1.01-
1.84] if individual samples are tested by technicians with higher qualification compared to professionals with several years of
experience.

Conclusions: This study contributes valuable insights into the dynamics of COVIDI19 in resource-constrained settings and
underscores the importance of tailored epidemiological modeling to inform evidence-based public health responses.

Notes:
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146 - The effects of hygiene standards pre- and post- COVID shutdown on fever and diarrhea incidence in a daycare
Jeremiah Cox!, Matt Salerno', Jenessa Winston!, Jiyoung Lee!, Kelly Baker?, Rebecca Garabed!

!Ohio State University, 2University of lowa. cox.1276@buckeyemail.osu.edu

Session: One Health / Public Health 2, 2024-01-22, 3:15 — 3:30

Objective: The COVID-19 pandemic acted as a natural experiment, providing the opportunity to analyze patterns of fever and
diarrhea incidence throughout the year within a childcare program (CCP) before and after the government-mandated shutdown.
Upon reopening, a university-run CCP implemented enhanced hygiene requirements such as masking, screening for fevers,
and increased handwashing, allowing a unique opportunity to study the effect of enhanced measures against pre-pandemic
standards.

Methods: Data were collected from a university-run CCP by searching email communications for disease exposure notices and
phrases related to symptoms of interest. Emails were collected during two separate investigations from January 2018 to May
2021, with illnesses separated into pre- and post-shutdown periods delineated by the government-mandated shutdown occurring
from April through May 2020. Multivariable zero-inflated Poisson models were separately used with fever and diarrhea to
estimate incidence risk ratios for Poisson models and odds ratios for logistic models. The standard Poisson model evaluated
the probability of fever or diarrhea as an outcome while controlling for how many infants were present on a given day, a binary
variable for pre- and post-shutdown periods, an increasing number of days after the shutdown had ended, and which room the
infants were in. The zero-inflated logistic model looked at seasons as an independent variable for the probability of an outbreak.

Results: Data collection found 109 instances of fever and 64 instances of diarrhea across the study period. Following
implementation of new safety protocols, daily attendance decreased by 55.6% in the period following the shutdown. There was
no significant difference found in incidence rates when compared between the different rooms at the CCP. The zero-inflated
Poisson found limited evidence for seasonality in fever and diarrhea incidence rates, with spring having the highest rates of
fever and diarrhea, followed by summer. However, there was significant evidence to suggest that as attendance increases there
is a decreased risk of fever but an increased risk of diarrhea. The models also indicated lower fever and diarrhea incidence
before the COVID-19 shutdown with an increase in fever incidence as time after shutdown increased.

Conclusions: The reduced fever incidence with increasing attendance that was found is likely due to increased screening by
the facility. The study suggests evidence of a relationship between rising attendance and increasing diarrhea events and begins
to quantify the impact of hygiene and screening on disease transmission in infants.

Financial Support: A special thank you to Ohio State University’s Infectious Disease Institute.
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147 - Isolation and characterization of bovine coronavirus strains from dairy cows, dairy calves, and beef cattle

Yu Li', Mingde Liu!, Jiayu Xu!, Chohee Koo', Francesca Granberry?, Samantha R. Locke?, Roberto A. Palomares?, Gregory
Habing!, Linda Saif!, Leyi Wang®, Qiuhong Wang!

!The Ohio State University, 2University of Georgia, *University of Illinois. 1i.13226@osu.edu

Session: Virology 3, 2024-01-22, 2:00 - 2:15

Objective: Bovine coronaviruses (BCoV) are prevalent worldwide and cause enteric or/and respiratory diseases in cattle.
However, the mechanisms determining the major infection site is unknown. Until now, it has been around half a century since
the first BCoV strain was discovered. There are still big knowledge gaps for BCoV pathogenesis. In this study, we isolated
BCoVs in HRT-18 cells. Our objective is to compare these new strains with historical stains to study the evolution of BCoVs
during past two decades, focusing on mutations in the receptor-binding protein spike (S) and hemagglutinin esterase (HE), and
the genetic differences in the S protein between the viruses originated from respiratory and enteric samples.

Methods: A total of 166 samples from dairy cows, dairy calves, and beef cattle were collected from Ohio and Georgia during
the past three years. We have screened the samples using TagMan real-time reverse transcription-PCR (RT-qPCR) assay based
on the BCoV conserved M gene. Five BCoVs were isolated in human rectal tumour-18 (HRT-18) cells and BCoV replication
in cells was confirmed by cytopathic effects (CPEs), electron microscopy (EM), and immunofluorescence assay (IFA) methods.
The BCoV isolate’s growth kinetics were performed at 9 time points (1 h post-inoculation (hpi), 12hpi, 24hpi, 36hpi, 48hpi,
60hpi, 72hpi, 84hpi, and 96hpi) and compared with an historical BCoV strain DBA. The genomes of currently circulating
BCoV strains from bovine respiratory (n=1/10) and enteric samples (n=2/156) were sequenced using NGS and sanger
sequencing combined method. Sequence alignments and phylogenetic analysis were performed using Clustal Omega and
MEGA, respectively.

Results: The positive rate of BCoV in these farms were 14/89 (15.73%) of dairy calves, 1/39 (2.56%) of beef cattle, and 0/38
(0%) of dairy cows. We successfully isolated 5 BCoV strains in HRT-18 cells. The growth kinetics showed that the BCoV
isolate BC7 reached the peak titer of 6 logio plaque forming unit (PFU)/mL at 48 hpi. According to the phylogenetic tree, the
BCoV isolates were clustered in GIIb group with the North American historical strains DB2. The new isolates shared 98%
nucleotide identity with the prototype Mebus strain, with mutations alone the genome including HE, S, E, M, and N genes. We
also compared the spike (S) proteins of one nasal sample and one fecal sample from the same farm. There was only one amino
acid difference in the S protein (617T for the respiratory and 6171 for the enteric sample).

Conclusions: During the past two decades, BCoVs have evolved with mutations in HE, S, E, M, and N genes. BCoV can cause
respiratory and/or enteric disease, which is a good coronavirus model to study the mechanisms for CoVs to switch tropism
between respiratory and enteric tissues. In the future, we will build an infectious clone to study the potential viral factors and
utilize CRISPER-Cas9 to screen for host genes to explore the viral and host factors contributing to the tropism changes.

Financial Support: Salaries and research support were provided towards to Dr. Wang by state and federal funds appropriated
to College of Food, Agricultural and Environmental Sciences (CFAES), The Ohio State University.
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148 - Host microRNAs finetunes Bovine coronavirus virus (BCoV) tissue tropism, pathogenesis, and immune regulation

Maged Hemida'

"Long Island Univeristy. maged.hemida@liu.edu

Session: Virology 3, 2024-01-22, 2:15 - 2:30

Objective: Bovine coronavirus (BCoV) is endemic in the UAS, which has a single genotype and causes pneumotropic infection
in cattle. The mechanism of this dual tropism is still unclear. This hampered the development of novel diagnostic markers,
assays, and vaccines against BCoV. MicroRNAs (miRNAs) are important gene regulators. Our hypothesis is host miRNAs
play key roles in fine-tuning tissue tropism, pathogenesis, and immune regulation of many viruses. (1) To identify some
miRNAs as markers for BCoV, (2) to study the roles of selected miRNAs in tissue tropism and pathogenesis of BCoV, and (3)
to explore the roles of miRNAs in BCoV immune regulation/evasion.

Methods: We used two BCoV isolates (Ent/Resp) to infect two bovine cell lines (bovine endothelial cells and bovine nasal
turbinate cells). We extracted the total RNAs from the BCoV-infected and sham non-infected cells and then subjected them to
the next-generation sequencing (NGS) technology. We obtained miRNA and mRNA expression profiles for each group of
cells. Confirmation of the miRNA and mRNA expression profiles of some selected miRNAs and mRNAs of certain key genes
by using some specific miRNA and gene-specific oligonucleotides by the quantitative real-time PCR assay. Data and statistical
analysis were carried out by comparing the results from each group.

Results: Seven miRNA candidates could be potential markers for BCoV infection. miRNA-1 is a specific marker for BCoV-
Respiratory infection (upregulated in cells infected with the BCoV-Resp isolate (27.9-fold)). Three miRNAs (22-3p, 19a, and
22855a) were upregulated in the BCoV-Enteric-infected cells compared to the sham and the BCoV-Respiratory-infected cells
and are therefore considered potential markers for BCoV-Enteric infection. Three miRNAs (497, 2887, and 15a/b) could act as
general markers for BCoV infection because they are upregulated in cells infected with both isolates—miRNA-181 cluster
target BCoV genome at three genetic locations (ORF1a, S2, and N). The ACE2 expression level is markedly downregulated in
cells infected with either Enteric or Respiratory isolates of BCoV. miRNA-181 is upregulated and targets 3’UTR of the ACE2
gene (receptors for SARS-CoV-2). miRNA-16a is upregulated in cells infected with BCoV-Respiratory isolate. It has two target
sites in the BCoV- S gene and other targets in the cleavage site of the bovine furin gene (downregulated in BCoV-infected
cells). Also, miRNA-1, miRNA-22-3p, miRNA-15a/b, and miRNA-2887 target immune regulatory genes (MAPK1/CD164,
IL6R, SOCS2/7, and TLRY) respectively.

Conclusions: miRNAs are key players in fine-tuning BCoV infection pathogenesis and could be useful genetic markers for
BCoV infection. BCoV-based miRNA vaccines could be a novel approach to control BCoV infection in cattle herds.

Notes:
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149 - Administration of Nrf2 agonists reduce bovine RSV replication in vitro and ameliorates RSV disease severity in
mice

Fabian E Diaz!, Macy K Moore!, Jodi L McGill!

Towa State University. fediazl @jiastate.edu

Session: Virology 3, 2024-01-22, 2:30 - 2:45

Objective: Bovine respiratory disease (BRD) remains a leading cause of morbidity and mortality in the cattle industry, with
bovine Respiratory syncytial Virus (bRSV) being a major etiological agent. Innovative interventions to reduce bRSV and BRD
burden worldwide are required due to the increasing impact of antimicrobial resistance on animal and human health. Clinical
and rodent studies suggest that the Nrf2 pathway protects against RSV infection by orchestrating several antioxidant
mechanisms. In addition, Nrf2 agonists 4-octyl-itaconate (4-OI) and dimethyl fumarate (DMF) have recently shown antiviral
and anti-inflammatory activity against SARS-CoV2 and Influenza A virus in vitro and in vivo. We have previously shown that
4-0I and DMF reduce inflammatory transcripts in response to bRSV and human RSV (hRSV) in respiratory epithelial cells,
highlighting the potential of this pathway as a therapeutic target. Here, we evaluated whether Nrf2 agonists impact RSV
replication in vitro and reduce RSV severity in a rodent model.

Methods: To evaluate if Nrf2 agonists impact RSV infectious titers, bovine turbinate (BT) cells and human lung epithelial
cells (BEAS-2b) were pre-treated with either 4-OI (100, 200 uM) or DMF (50, 100 uM) for six hours, then infected at MOI
0.1 with bRSV (BTs) or hRSV (BEAS-2b), respectively. Infectious titers (TCID50/mL) were quantified in BT or HEp-2 cells
after 48h. To test the efficacy of NRF2 agonists in preventing RSV disease, mice were treated i.n. with 4-OI (400 ug/mice) or
DMF (80 ug/mice), or saline (vehicle) daily before infection and until necropsy, then infected with S0uL. hRSV strain A/1997
(108 TCIDso/mL). Lungs were collected at 3dpi to quantify viral loads (as N-hRSV/B-actin copies), cytokines, and to evaluate
histopathological changes.

Results: DMF at 100 and 4-OI at 200 pM reduced bovine and human RSV infectious titers (p<0.01) in BT and BEAS-2b cells,
respectively. In mice, DMF at 80 and 4-OI at 400 ug reduced weight loss (p=0.032 and 0.0066, respectively) and lung viral
loads (p=0.04 and 0.026, respectively). Both drugs also significantly reduced CCLS5 (p<0.0001), KC (p<0.05 & <0.01), IFN-B
transcripts (p<0.05 and =0.05), and IL-6 secretion (p<0.05 & <0.01) in the lungs. Preliminary pathology analyses indicate that
treatments also reduced infiltration by lymphoid and myeloid cells. We are currently increasing the sample size for pathology
analyses and looking into the mechanisms of action of these agonists.

Conclusions: Our results indicate that DMF and 4-OI display antiviral activity against RSV in vitro and in vivo and reduce the
severity of RSV disease in a murine model when used daily by reducing inflammatory responses and viral replication. In
summary, the anti-inflammatory and antiviral activity of Nrf2 agonists observed here support further investigation on their
efficacy against bRSV and BRD in small and large ruminant species.

Financial Support: USDA Capacity: Animal Health and Disease Research Program
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150 - Bovine herpesvirus 1 replication and gene expression is activated by Sp1 and glucocorticoid receptor
Clinton Jones!, Fouad El-Mayet!

!Oklahoma State University. clint.jones10@okstate.edu

Session: Virology 3, 2024-01-22, 2:45 - 3:00

Objective: Bovine herpesvirus 1 (BoHV-1) is a significant viral pathogen that causes respiratory tract disorders and suppresses
immune responses in cattle, which can culminate in life-threatening bacterial pneumonia. Following acute infection, BoHV-1
establishes lifelong latency in sensory neurons in trigeminal ganglia (TG) and pharyngeal tonsils. Calves latently infected with
BoHV-1 consistently reactivate from latency after receiving a single intravenous injection of the synthetic corticosteroid
dexamethasone, which mimics the effect of stress. A major focus in my laboratory is to define the mechanism by which stress
triggers bovine herpesvirus 1 (BoHV-1) replication and reactivation from latency. The objective of this study was to examine
the effect that two cellular transcription factors, specificity protein 1 (Spl) and glucocorticoid receptor (GR), had on BoHV-1
replication and gene expression.

Methods: Infection of bovine cells with BoHV-1 and analyzing the effect of a cellular transcription factor Sp1 silencing RNAs
(siRNAs) was used to test whether Spl regulates viral replication. Mithramycin, an inhibitor of Sp1, was also tested for its
ability to regulate BoHV-1 replication. Western blot studies were performed to examine the effects that viral replication had
on Spl protein levels and to test whether glucocorticoid receptor (GR) and Spl interact. Transient transfection studies were
also performed to examine the effect GR and Sp1 had on the immediate early transcription unit 1 (IEtul) promoter. The IEtul
promoter drives expression of two key viral transcriptional regulators, infected cell protein 0 (bICP0) and bICP4. Finally, co-
immunoprecipitation studies tested whether GR and Sp1 form a stable complex.

Results: These studies revealed the cellular transcription factor Sp1 is a stress induced transcription factor in TG neurons and
pharyngeal tonsil during early stages of reactivation from latency. Silencing Spl protein expression with siRNA or treatment
with Mithramycin significantly reduced BoHV-1 replication in cultured cells. BoHV-1 infection of permissive cells increased
Spl steady-state protein levels, and Sp1 was primarily localized to the nucleus when compared to uninfected cells. Transient
transfection studies revealed GR and Spl cooperatively transactivated the BoHV-1-IEtul promoter. However, mutating the
two GR response elements (GREs) in the IEtul promoter ablated GR and Spl mediated transactivation.

Conclusions: These studies revealed a stable complex comprised of GR and Spl cooperatively transactivated the IEtul
promoter and stimulated productive infection. We predict interactions between Sp1 and GR activate viral gene expression and
replication during stress-induced BoHV-1 reactivation from latency. Additional studies designed to test whether Spl also
activates other BoOHV-1 promoters are in progress.

Financial Support: This research was supported by grants from the USDA-NIFA 2018-06668 and 2021-67015, National
Institute of Neurological Disorders and Stroke of the National Institutes of Health under Award Number ROINS111167, and
funds from the Sitlington Endowment.
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151 - Chromatin modifications of the Bovine Alphaherpesvirus 1 genome during reactivation from latency
Jeffery B. Ostler!, Clinton Jones'

Weterinary Pathobiology, College of Veterinary Medicine, Oklahoma State University. jostler@okstate.edu

Session: Virology 3, 2024-01-22, 3:00 - 3:15

Objective: Bovine Alphaherpesvirus | (BoHV-1) is a major cattle pathogen that contributes significantly to Bovine Respiratory
Disease Complex (BRDC), which results in multibillion-dollar losses annually in the US. Controlling BoHV-1 infection is
complicated by the persistent lifecycle of virus infection. Following acute infection of the ocular, respiratory, or reproductive
tissues, the virus establishes a lifelong latent infection in the sensory ganglia marked by periodic reactivation leading to
recurrent acute disease. Periods of physiological or environmental stress increase the rate of reactivation and enable spread to
susceptible individuals. Our goal is to dissect the mechanisms by which stress drives BoHV-1 reactivation from latency in
order to better design therapeutics and vaccines to ultimately reduce the disease burden in cattle. This project specifically will
identify host transcription factors that associate with the virus genome during the early stages of reactivation and characterize
changes in virus chromatinization. Of particular interest is the Glucocorticoid Receptor (GR), a key stress-induced transcription
factor that we have shown activates several key Immediate Early genes critical to establishing BoHV-1 productive infection.
Critically, GR is activated by the synthetic corticosteroid dexamethasone (DEX), which reliably induces reactivation in latently
infected calves.

Methods: Naive calves were infected with BoHV-1 and allowed to establish latency. To induce reactivation, calves were
injected with DEX by 1.V., and again injected with DEX 2 and 4 days later by I.M., at which point the calves were euthanized
and Trigeminal Ganglia (TG) harvested. As a control, TG from latently infected animals were also harvested. Chromatin
Immunoprecipitation (ChIP) was performed using the harvested TG to identify transcription factors and histone modifications
associated with the virus chromatin.

Results: We found that following DEX treatment, the GR associated with the BoHV-1 genome significantly relative to latently
infected animals. Furthermore, during latency, H3K9me?, a repressive chromatin marking, but not H3K9acetyl, an active
chromatin marking, was found associated with the BoHV-1 genome. Following DEX treatment there was no change to
H3K9me?, but we detected a significant increase in H3K9acetyl markings associated with the BoHV-1 genome.

Conclusions: During DEX-induced reactivation from latency, GR associates with the BoHV-1 genome. GR is a pioneer
transcription factor, capable of interacting with heterochromatin to induce gene expression. At the same time as GR associates
with the virus genome, the chromatin is remodeled from primarily repressive markings (H3K9me?), to include active chromatin
markings (H3K9acetyl). Notably, H3K9me® markings are still detected on virus chromatin during reactivation. This is
expected, as not all latent genomes experience reactivation together. Furthermore, our experiments were not able to distinguish
whether both marks were found on the same individual genome, but rather a profile of the population of virus in a single TG.

Financial Support: This project was supported by Agriculture and Food Research Initiative Competitive Grant no. 2023-
67015-39738 from the USDA National Institute of Food and Agriculture.
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152 - Evaluating temperature effects on bluetongue virus serotype 10 and 17 coinfection in Culicoides sonorensis

Molly Carpenter', Jennifer H. Kopanke?, Case Rodgers!, Justin S. Lee’, Barbara Graham!, Tyler Sherman!, Kirsten Reed!,
Mark Stenglein!, Christie E. Mayo!

!Colorado State Universtiy, *Oregon Health & Science University, *Centers for Disease Control and Prevention.
molly.carpenter@colostate.edu

Session: Virology 3, 2024-01-22, 3:15 - 3:30

Objective: Bluetongue virus (BTV) is a segmented, double-stranded RNA virus transmitted by Culicoides biting midges.
Infection of domestic and wild ruminants with BTV can result in devastating disease and significant economic losses. In concert
with climate change, BTV outbreaks have been characterized by an expanding geographical range and incursions of novel
serotypes into endemic regions. While factors driving BTV’s expansion are poorly understood, reassortment between virus
strains may enhance BTV’s ability to spread to new regions. However, an understanding of the effect of temperature on
reassortment is lacking. The objectives of this study include comparing how ambient temperatures of 20°C, 25°C, or 30°C
affected Culicoides survival, virogenesis, and potential reassortment in Culicoides sonorensis coinfected with BTV serotype
10 and 17.

Methods: To establish single-virus and coinfections, midges were fed a blood meal containing ~10° TCID50/ml of BTV-10,
BTV-17, or BTV-10+17. Midges were maintained at 20°C, 25°C, or 30°C. Midge survival was assessed by daily counts of
survivors from each temperature and infection group in dedicated survival cartons of 50 midges and performed in duplicate.
Pools of midges (n = 5) were collected every other day for pan BTV and COX1 (housekeeping gene) qRT-PCR. A curve was
fit to the DCt values (pan BTV Ct - COX Ct) for each group and linear portions evaluated by pairwise comparisons with P
values adjusted with Tukey’s method. Pools of coinfected midges (n=10) collected on days 3, 7, 11, 15, and 19 were processed
for BTV plaque-isolation. The complete genotypes of isolated plaques were determined using next-generation sequencing.

Results: Midges maintained at 30°C and 25°C produced plaques earlier (day 3) than midges held at 20°C (day 7). However,
midges maintained at 20°C had the longest survival time, followed by midges held at 25°C, and then 30°C. Most plaques from
coinfected midges had genotypes that aligned with BTV-17. However, a pool of midges held at 20°C produced mixed genotypes
plaques at day 19 post infection and a pool of midges held at 30°C had most plaques align with BTV-10 at day 7 post infection.

Conclusions: Warmer temperatures may promote earlier virogenesis; however, there is a tradeoff with decreased survival of
the midge. Overall, plaques with BTV-17 genotype dominated, but BTV-10 RNA was detected in some of the plaques
suggesting that parental strain fitness and super infection exclusion may play a role in successful reassortment events.
Bluetongue virus reassortment patterns and their biological consequences will add an important dimension to the modeling of
viral expansion and evolution in the context of climate change.

Financial Support: Funding was provided by USDA-NIFA AFRI GRANT Number 2019-67015-28982 as part of the joint
USDA-NSF-NIH_BBSRC-BSF Ecology and Evolution of Infectious Diseases Program, NIH/NCATS Colorado CTSA Grant
Number TL1 TR002533TL1, NIH Ruth L. Kirschestein National Research Service Award Training Program T32.
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153 - Molecular epidemiology of antimicrobial resistant pathogens in distinct broiler farms in Southeastern US
Jessica Parzygnat', Lyndy Harden!, Dawn Hull?, Muhammed Muyyarikkandy', Sid Thakur!

"North Carolina State University College of Veterinary Medicine, Department of Population Health and Pathobiology, 2Walter
Reed Army Institute of Research. jlparzyg@ncsu.edu

Session: Epidemiology 3, 2024-01-22, 2:00 - 2:15

Objective: Broiler chicken is the top consumed meat in the United States and can be produced in both commercial and backyard
farm environments. Chickens are a known reservoir for antimicrobial resistant pathogens even in an antibiotic-free farm
environment. Backyard poultry has greatly increased in popularity in the United States, yet there is a lack of research regarding
the prevalence of these pathogens and their antimicrobial resistant profiles in backyard broiler settings. This issue is heightened
by the CDC’s reported Salmonella outbreaks linked to backyard chickens occurring yearly since 2019 that has made thousands
of people sick. This study aims to determine differences in prevalence and phenotypic antimicrobial resistance profiles of high
concern pathogens (Salmonella, Campylobacter, and Extended-spectrum beta-lactamase E. coli) in backyard and commercial
broiler farms. In addition, our goal is to promote mindful practices for producer and consumer safety. Long term, this study
aims to lay groundwork for assessing how differences in distinct broiler farm environments and management practices may
affect persistence of antimicrobial resistant pathogens.

Methods: This study encompasses a longitudinal systems-based approach to better understand the difference between the two
farm types across the production time frame. Ten backyard and ten commercial farms were visited at three time points across
production. At each visit 26 samples were collected (fecal (n=10), soil (n=5), litter/compost (n=5), feeder/waterer swab (n=6))
and processed in the lab for Salmonella, Campylobacter, and ESBL E. coli. Phenotypic resistance of Salmonella,
Campylobacter, and ESBL E. coli isolates was conducted through the broth microdilution method. The minimum inhibitory
concentration was determined and NARMS/CLSI breakpoints were applied to determine susceptible, intermediate, dose-
dependent sensitive, and resistant isolates.

Results: Overall, Salmonella was prevalent among 19.10% and 52.18% of backyard and commercial farms, respectively.
Campylobacter was found in 22.05% of backyard samples and 12.18% of commercial samples. ESBL E. coli was found in
12.95% backyard and 0.77% commercial farm samples. For commercial Salmonella, 33% of isolates were resistant to nalidixic
acid and intermediate to ciprofloxacin, which are two antimicrobials that are considered first-line in treating Salmonella
infections. Backyard farms saw a lower percentage with a little less than 1% of isolates resistant to nalidixic acid and
intermediate to ciprofloxacin. Ciprofloxacin is also known for being an antimicrobial used for treating Campylobacter
infections, in which we found 25.7% of backyard isolates and 63.2% of commercial isolates were resistant. ESBL E. coli results
revealed a proportion of susceptible-dose dependent (Backyard: 48.5%; Commercial: 100%) and resistant (Backyard: 16.8%)
isolates to 4™ generation cephalosporin, cefepime.

Conclusions: The results of this study indicate a need for further research to ensure production and food safety especially
considering increased popularity of backyard production and the impact broiler meat has in the United States. Understanding
this is important from a One Health perspective, given the results of this study have implications for human, animal, and
environmental health alike. Future steps include evaluating whole genome sequences from the isolates to determine genotypic
resistance profiles.

Financial Support: U.S. Department of Agriculture, National Institute of Food and Agriculture, Sustainable Agricultural
Systems Grant (USDA NIFA SAS Grant).
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154 - Prediction of piglet throughput after live virus exposure in breeding herds undergoing PRRS elimination

Eliana S. Paladino!, Alyssa Betlach?, Maria Pieters®, Cesar Corzo®, Aaron Rendahl', Randall Singer!

"Department of Veterinary and Biomedical Sciences, College of Veterinary Medicine, University of Minnesota, 2Swine Vet
Center, *Department of Veterinary Population Medicine, College of Veterinary Medicine, University of Minnesota.
epaladin@umn.edu

Session: Epidemiology 3, 2024-01-22, 2:15 - 2:30

Objective: Swine production systems across the USA commonly implement different measures to control or eliminate the
PRRS virus. Elimination through herd closure and whole herd exposure utilizing the recently introduced live resident virus to
expose all sows is one option. The primary goal of a live virus inoculation (L VI) is to consistently wean virus-free pigs in the
shortest time possible post-break. However, concerns regarding the production impact of this practice remain. The objective of
this study was to quantify production losses and predict the number of weaned pigs following the implementation of this
Strategy.

Methods: Twelve farrow-to-wean farms belonging to one production company were enrolled in the study. Farms experienced
PRRS outbreaks between 2021-2022 and implemented a load-close-expose approach via LVI. Production records from enrolled
herds were obtained and a linear mixed model was fitted to explore the role of covariates on the average number of weaned
piglets, as a function of gestation week, after exposing pregnant sows to the protocol. Predictors included were: i) previous
PRRS herd status, ii) interval (time between outbreak and LVI), iii) herd size, iv) parity, and v) interactions with pregnancy
week at LVI. Estimated marginal means were calculated and reported alongside 95% confidence intervals.

Results: Records from 28,331 pregnant sows exposed to LVI were analyzed. Statistically significant predictors included PRRS
status, parity, and interactions of both interval and parity with pregnancy week. Overall, the average number of weaned piglets
was higher in females of lower parity orders, the ones exposed early in gestation, and also in farms with previous exposure to
PRRS. Sows at 16-weeks gestation at the moment of LVI exposure weaned on average 5.45 piglets (95%CI1:4.01,6.90), whereas
those at the first week weaned 11.62 (95%CI:11,3,11.94). Sows at 10-weeks, weaned 6.82 (95%CI:5.45,8.19).

Conclusions: LVI has been demonstrated as an effective strategy to aid virus elimination sooner than other interventions,
although its implementation may initially increase losses in both late-term gestation and older females, resulting in reduced
productivity. Results from the current study are in agreement with the literature in that the most severe losses were observed in
late gestation sows at the time of LVI. This can be attributed to the immunocompetence development of the fetus at 70 days of
gestation, which increases the susceptibility to congenital PRRS. In the short term, farms with longer intervals between outbreak
and LVI presented higher averages of weaned piglets. Moreover, our results suggest that previous herd immunity plays a role
in mitigating losses. For the next steps, the long-term effect of LVI on productivity will be assessed, as a function of gestation
period stratified by the aforementioned predictors of interest.

Financial Support: College of Veterinary Medicine of the University of Minnesota.
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155 - Microbiomes and resistomes of poultry farms indicate potential reservoirs and transmission of antimicrobial
resistance

Alinne L. R. Santana-Pereira!, Pankaj Gaokar', Kenneth Macklin?, Laura Huber!

Dept. Pathobiology, CMV - Auburn University, 2Dept. Poultry Science, Mississippi State University. alp0051@auburn.edu

Session: Epidemiology 3, 2024-01-22, 2:30 - 2:45

Objective: The rise of antimicrobial resistance (AMR) is now considered one of the major threats to human and animal health.
The main contributing factor is the overuse of antibiotics in animal-food production, which accounts for most of the
antimicrobial use (AMU). Poultry production is an important source of AMR since it represents 50% of the meat consumed
globally and relies on high intensification, increasing AMU. The effects of AMU in the microbiome and potential AMR
transmission within and across farms, and potentially to food products, are key to implementing appropriate biosafety practices.
This study reconstructed the microbiomes from litter, soil, and environmental fecal samples from poultry farms in southeastern
US to compare community structures, AMR load and potential transmission/colonization events within and across farms.

Methods: Pullet, breeder and broiler farms from the same company were sampled. Litter, soil and feces, both surrounding the
poultry houses, were collected for each one of the farms. Samples were shotgun sequenced in triplicates. For each sample the
microbial community was reconstructed via read mapping to reference markers. 16S gene was used for broad community
reconstruction and MetaPhLAn4 was used to generate species level classifications. Then, the reads for each sample were
assembled into contigs. ARGs were mined from each sample to create a profile of endogenous ARGs. Then, reads were mapped
to the ARGs to estimate ARG abundance within the community generating an ARG profile. Profiles 