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Introduction

The goal of the Animal Health National Program (NP103) is to protect and ensure the safety of
the Nation’s agricultural animals and economy, the food supply, and public health through
research to improve disease detection, prevention, and control of high priority livestock diseases.
Animal production makes significant contributions to the agricultural economy. The economic
research service (ERS) estimates cash receipts for animals and animal products totaled $249.6
billion in calendar year 2023. Cattle/calf receipts accounted for $101.1 billion (40.5 percent) of
that total, while poultry and eggs receipts accounted for $67.1 billion (26.9 percent), and dairy
receipts accounted for $45.9 billion (18.4 percent). Animal disease outbreaks continue to result
in production losses and economic damages to producers. Furthermore, these losses have ripple
effects into other parts of the economy that are dependent upon the livestock industry for
producing goods or that serve the livestock industries, such as advanced genetics, veterinary
providers, and animal feed industries. Foreign animal diseases and the emergence of new
pathogens continue to pose a threat to our livestock industries.

Vision: The NP 103 vision is to be a worldwide leader, delivering effective solutions to prevent
and control animal diseases that impact agriculture and public health.

Mission: The NP103 mission is to conduct basic and applied research on selected diseases of
economic importance to the United States livestock and poultry industries.

From a One Health perspective, protecting animals and public health also means protecting
against zoonotic diseases (infections that are spread between animals and people). Zoonotic
diseases may be endemic and already occur in the United States, but many are foreign animal
diseases that pose a significant threat if they are introduced into the country. In either case, it is
critically important that new and innovative tools such as diagnostics and vaccines are developed
for early detection, control, and where feasible, eradication of these diseases worldwide. ARS
conducts basic and applied research in the following research components to deliver these
solutions:

1. Biodefense

Antimicrobial resistance

Endemic bacterial diseases

Endemic viral diseases

Parasitic diseases

Transmissible spongiform encephalopathies

Sk



2024 Accomplishments

In Fiscal Year (FY) 2024, NP103 researchers continued to conduct emergency response research
to address continued concerns with new disease introductions in the United States, including
highly pathogenic avian influenza, African swine fever, and vesicular stomatitis virus.

In January and February 2022, the first case of HSN1 clade 2.3.4.4b highly pathogenic avian
influenza (HPAI) was identified in wild birds and poultry in the USA, respectively. The virus has
spread widely across the USA causing infections in over 1200 commercial and backyard flocks
of poultry resulting in over 100 million poultry culled. The virus has broadened its host range
with confirmed sporadic infections in over 377 domestic and wild mammals. However,
beginning in March 2024, diagnosis in dairy cattle in Texas became a major epizootic event that,
in December 2024, spread to 16 states. USDA ARS NP103 became the lead scientific program to
answer key emergency response questions through the high-containment laboratory network.
USDA ARS scientists in Athens, GA were the first to conduct the studies on the efficacy of
continuous flow milk pasteurization in viral inactivation and test retail milk samples for viable
virus. ARS scientists in Ames, lowa were the first to experimentally infect lactating dairy cattle
with H5N1 through respiratory and intramammary inoculations to better understand viral
pathogenesis in cows.

Also in 2024, the USDA ARS National Bio and Agro-Defense Facility’s (NBAF) Foreign
Animal Disease Research Unit collaborated with USDA APHIS and the government of the
Dominican Republic (DR) to conduct a field safety study using the NAVETCO (Vietnam)
produced ASFV vaccine in pigs in the DR. The study showed that the vaccine resulted in 91
percent seropositivity among vaccinated pigs and that vaccinated pigs did not have differences in
other metrics of morbidity or mortality compared to unvaccinated pigs. Another significant
technical accomplishment for NBAF was the first viral culture in the facility. ARS researchers in
Manhattan, Kansas, worked with ARS researchers at Pullman, Washington, to develop a vaccine
to protect against the malignant catarrhal fever (MCF) virus. This work resulted in the first virus
being grown at NBAF in biosafety level 2. This work will aid ARS staff at NBAF in developing
procedures and processes needed to effectively collaborate with the other researchers inside
NBAF, as well as expose more ARS scientists to the facility’s capabilities, resulting in expanded
impact for ARS research into veterinary countermeasures for animal agriculture.

Vesicular stomatitis virus (VSV) incursions into the United States occur regularly with the most
recent starting in May 2023 and the last quarantines of infected premises were released in
January 2024. The Foreign Arthropod-Borne Research Disease (FABADRU) and Arthropod-
borne Animal Diseases Research (ABADRU) units continue to conduct research to understand
the biology of the Culicoides midge in VSV transmission and maintenance to improve control
methods as well as to better understand environmental factors to predict outbreaks.

In 2024, NP103 started the third year of a 5-year national program cycle, during which
significant accomplishments were achieved towards understanding priority diseases as well as
the development of veterinary medical countermeasures to detect, prevent, control, and
effectively respond to disease outbreaks.

Dr. Cyril Gerard Gay and Dr. Roxann Motroni led NP103 in FY24, which currently includes 44
core research projects, with the support of 133 (including vacancies) scientists located at 9
research sites throughout the United States. The FY 2024, ARS research budget for NP103 was

Page 2 of 11



$123M with increases for the science program at the National Bio and Agro-Defense Facility.
Scientists working in the program published 168 manuscripts in peer-reviewed journals.

Significant technology transfers include:

=  One new invention disclosure;

=  Six patent applications submitted;

= Twelve licenses issued for ARS patents;
= Six research agreements established; and
= Seven new patents awarded.

The NP103 program also trained 72 students and post-doctoral candidates during FY 2024.
New additions to the NP103 team in 2024:

1. Dr. Jayne Wiarda joined the Virus and Prion Research Unit, Ames, lowa.

2. Drs. Chungwon Chung, Animal Disease Research Unit, Pullman, Washington
3. Drs. Jacob Laughery and Mitzi Aguliar, joined Arthropod-Borne Animal Diseases
Research Unit, Manhattan, Kansas.

The following scientists in NP103 received prominent awards in 2024:
1. Drs. Steve Conrad and John Dunn, received the P.P. Levine Award.

2. Dr. David Suarez, received the Lorraine J. Hoffman Graduate Alumni Award from Iowa
State University, College of Veterinary Medicine, the United States Animal Health
Association Federal Partnership Award and was inducted into the Agricultural Research
Service Science Hall of Fame.

The following scientists retired in 2024:
Dr. Cyril Gay, National Program Leader, Office of National Programs, Beltsville, Maryland.

Dr. Barbara Drolet, Research Microbiologist, Arthropod-Borne Animal Diseases Research
Unit, Manhattan, Kansas.

Dr, William Wilson, Research Microbiologist, Foreign Arthropod-Borne Animal Diseases
Research Unit, Manhattan, Kansas.

Dr, Mary Pantin Jackwood, Research Veterinary Medical Officer, Exotic and Emerging Avian
Viral Disease Research Unit, Athens Georgia.

Dr. Kelly Lager, Research Leader, Virus and Prion Research Unit, Ames, lowa.

Dr. Carlos Suarez, Research Molecular Biologist, Animal Diseases Research Unit, Pullman,
WA

Research Results:

This section of the report provides examples of high impact research results that address the
objectives in the current national program action plan components.
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Component 1: Biodefense

Problem Statement 1A4: Control and eradicate foreign animal diseases.
African swine fever vaccine used in field production.

Foreign Animal Diseases Research Unit, National Bio and Agro-Defense Facility, Manhattan,
KS

Swine farmers in Vietnam are using the first commercial African swine fever (ASF) vaccine,
which resulted from more than 50 years of ARS research. ARS scientists at Orient Point, New
York, invented the vaccine and collaborated with a Vietnamese pharmaceutical company to
develop and use the vaccine in the field, and the Vietnamese pharmaceutical company performed
vaccine safety and effectiveness studies in more than 150,000 pigs in 2024. These studies
showed only 0.06 percent of vaccinated animals presented problems associated with vaccination
while more than 94 percent developed an immune response to the ASF virus. To date, the swine
industry has delivered more than 600,000 vaccine doses in the field and demonstrated this
vaccine is safe and effective.

Development of the first DIVA compatible African Swine Fever vaccine ASFV-G-
DI177L/DEP402R.

Foreign Animal Diseases Research Unit, National Bio and Agro-Defense Facility, Manhattan,
KS

All African swine fever (ASFV) live attenuated vaccines developed to date, although safe and
effective, lack antigenic markers that would allow the differentiation of infected from vaccinated
animals (DIVA) via serological test. An ARS scientist at the Plum Island Animal Disease Center
developed several vaccine candidates harboring modifications in their antigenic profile and
created a vaccine candidate that is DIVA compatible. This new vaccine harbors an additional
gene deletion (EP402R gene) that encodes for a very immunogenic protein. The vaccine has
been shown to be as safe and effective as the original and the antibody response elicited in
vaccinated animals can be differentiated from the response induced by ASFV field strains that
contain the EP402R gene.

ARS live attenuated vaccine candidates can be produced in an established cell line.

Foreign Animal Diseases Research Unit, National Bio and Agro-Defense Facility, Manhattan,
KS

Since the African swine fever (ASF) program was restored in 2011, ARS scientists working at
Plum Island Animal Disease Center, have created a methodological approach that allowed the
development of several live attenuated vaccine candidates. The ARS research group became the
most prolific laboratory developing African swine fever virus (ASFV) vaccine candidates
worldwide. All candidates were experimentally demonstrated to be safe and induce a strong
protective immune response that effectively protect vaccinated pigs against infection with
virulent field strains. All vaccine candidates were developed and need to be replicated in cell
cultures based in the use of swine macrophages. This constitutes a limitation since this type of
culture requires the constant use of healthy pigs as cell donors. Therefore, this methodological
issue makes the massive production of the virus with commercial purposes a significant problem
obstructing the transfer of the vaccine candidates to commercial pharmaceutical partners. ARS
scientist have solved this problem by systematically testing available cell lines (which can be
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maintained and reproduced almost indefinitely) that may support the efficient replication of the
vaccine strains. This systematic cell line screening allowed the identification of a particular cell
line (named IPKM) that fully supported the replication of at least two of the most efficacious
ARS vaccine candidates,. Studies performed demonstrated that these two vaccine strains
efficiently replicate in IPKM cells without acquiring any anomalous genomic changes and
remain as safe and effective when used as vaccines as their corresponding original virus growth
in swine macrophages. This is an important step in vaccine development facilitating the transfer
of the ARS candidates to commercial partners.

Rapid point of care diagnostic for Rift Valley fever virus.

Foreign Arthropod Borne Animal Disease Research Unit, National Bio and Agro-Defense
Facility, Manhattan, Kansas

The mosquito-borne Rift Valley fever virus (RVFV) causes major agricultural and public health
problems in Africa and is considered a potential agro-bioterrorism agent with limited
countermeasures. A rapid and sensitive molecular diagnostic for point of care or point of need
for field applications was established by ARS researchers in Manhattan, Kansas, and Kansas
State University scientists. The strategy involves detecting the RVFV genome on a portable,
touch screen instrument. The researchers evaluated the system using ruminant sera obtained from
two African countries where RVFV is endemic and found it provides a reliable, sensitive, and
specific point of need tool for detecting genomic RVFV. This new tool can be used in diagnostic,
surveillance and epidemiological applications.

Identification of key circulating black flies in New Mexico during 2020 vesicular stomatitis
virus outbreak.

Foreign Arthropod Borne Animal Disease Research Unit, National Bio and Agro-Defense
Facility, Manhattan, Kansas

ARS scientist in Manhattan, Kansas, in collaboration with scientist from New Mexico State
University identified key circulating black flies in New Mexico during the 2020 vesicular
stomatitis virus (VSV) outbreak. Black flies are an agricultural pest of concern as they can be
found in high abundance and have an aggressive feeding behavior, particularly during the spring
and summer in some regions of North America. Black flies are one of the vectors identified in
the United States as being competent to transmit VSV to livestock. Clinical vesicular stomatitis
can be observed in hoofed domestic livestock (e.g. horses, cattle, pigs) which can result in
vesicular lesions in the mouth around the hooves, or on the udder, resulting in lameness,
decreased feed uptake, reduced milk production, and weight loss. In cattle and pigs, the disease
resembles foot-and-mouth disease, a high consequence transboundary animal disease not
currently in the United States. Outbreaks of VSV lead to substantial economic losses due to
production losses, as well as by animal quarantines and decreased productivity. New Mexico has
experienced multiple VSV incursions from Mexico into the United States and these outbreaks
have been associated with rivers that are black fly habitats. Sites on the Rio Grande River were
setup for collections of black flies in New Mexico in 2020 during a VSV outbreak. Analysis of
the black fly catch revealed two black fly species, not previously associated with VSV, were
positive for the virus. These two species were only found in 2020 catches compared to 2021-
2022 implicating them in the 2020 outbreak. Understanding the virus-vector dynamics at
incursion points into the United States can lead to early warning systems and control
mechanisms to mitigate the effects of VSV incursions.
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Problem Statement 1B: Predict and prevent emerging diseases.
Dairy products free of infectious highly pathogenic avian influenza virus.

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

In March 2024, USDA reported the first known outbreak of highly pathogenic avian influenza
virus (HPAIV) in dairy cows and also reported HPAIV was present in milk. These reports
quickly raised concerns about the potential impact HPAIV might have on human health. At the
request of the U.S. Food and Drug Administration, ARS researchers in Athens, Georgia, tested
retail milk and dairy products for HPAIV. Although researchers detected pieces of the virus in
about 20 percent of the products tested, they found no infectious virus. This confirmed that milk
safety programs, which include pasteurization and diversion of poor-quality milk, have
succeeded in keeping HPAIV out of the commercial milk supply.

Rapid research response to HPAI determines course of disease in cattle.
Virus and Prion Research Unit, National Animal Disease Center, Ames, lowa

In March 2024, USDA reported the first identification of highly pathogenic avian influenza
(HPAI) in dairy cows, but there were multiple information gaps, including how cows become
infected, how the disease progresses, and how long the infection lasts. ARS scientists at Ames,
Iowa, rapidly conducted genomic epidemiology studies to address these questions. They
determined there was a single spillover event in Texas from wild birds into dairy cattle, and this
single event became the source of infection that was subsequently spread through cattle
transport. Early research also showed that exposure to the HPAI virus through the respiratory
route resulted in mild respiratory illness and did not lead to further spread in an infected animal.
However, lactating cattle directly exposed to the virus through their mammary glands showed
clinical signs similar to signs of mastitis, such as reduced feeding, dehydration, and reduced milk
production. These studies were the very first studies completed worldwide to provide
information about how this highly-concerning disease outbreak had spread from birds to cattle.

A machine learning software program to identify and classify influenza A viruses.
Virus and Prion Research Unit, National Animal Disease Center, Ames, lowa

Diagnostic laboratories routinely generate large genetic sequence datasets with tens or hundreds
of thousands of pathogen genes and strains. Classifying the sequences can be a time-consuming
process involving curated reference data and SMEs to interpret phylogenetic trees of specific
pathogens. ARS scientists in Ames, lowa, and collaborators at lowa State University and Duke-
NUS Medical School developed a simple and intuitive machine learning software program called
classLog to overcome this challenge. The software automatically builds a prediction model that
can be applied to classify ‘unknown’ sequence data. The prediction model is portable, does not
need to be retrained when new sequence data are generated, and requires no specialized training
to implement. Together, these advancements reduce the time and computational needs required
to identify the classification of an infectious agent based on genetic sequence data. The classLog
algorithm was validated with H1 influenza A virus in swine sequences and a porcine
reproductive and respiratory syndrome virus dataset and achieved near perfect accuracy with real
data. The software has been integrated in quarterly reports for the USDA Influenza A virus in
swine surveillance system and deployed within regional diagnostic laboratory analytical
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platforms. The classLog software increases researchers’ ability to classify endemic circulating
viruses and speed response efforts by helping diagnosticians rapidly identify new viral variants.

Component 2: Antimicrobial Resistance

Problem Statement 2A: Combat antimicrobial resistance through the development of
Alternatives to Antibiotics

Commercialization of immunodiagnostic mouse monoclonal antibodies detecting chicken
colony stimulating factor 1.

Animal Biosciences and Biotechnology, Laboratory Unit, Beltsville Animal Research Center,
Beltsville, Maryland

ARS researchers in Beltsville, Maryland, developed three cell lines (hybridomas) that secrete
mouse monoclonal antibodies (mAbs) targeting the chicken immune molecule Colony
Stimulating Factor 1 (CSF1). CSF1 is a key mediator in the early immune response to pathogens
such as parasites and viruses, and its blood levels can predict the quality of host immune
responses. Using these new mAbs, the researchers developed a novel immunodiagnostic assay
that enables the quantitative measurement of CSF1 in biological samples from numerous
diseased chickens on commercial farms. The hybridoma cell lines producing CSF1 have been
patented and licensed and fill a critical gap in immunological reagents for basic poultry
immunology research. Their commercialization will enhance both basic and applied research and
improve understanding how the poultry immune responds to pathogens and vaccines. Moreover,
these immune reagents will facilitate the development of immunity-based strategies to reduce
antibiotic use in commercial poultry production.

Detection of infectious bovine keratoconjunctivitis using artificial intelligence-based facial
recognition.

Animal Health Genomics Unit, Meat Animal Research Center, Clay Center, Nebraska

Infectious bovine keratoconjunctivitis (IBK), also known as pinkeye, is the most common ocular
disease of cattle worldwide, and costs the U.S. cattle industry hundreds of millions of dollars
each year. ARS researchers at Clay Center, Nebraska worked with the company in the
application of the company’s proprietary artificial intelligence (Al) that detects emerging IBK
cases using muzzle imagery. The Al detected emerging IBK cases before clinical signs were
visible with high sensitivity and specificity. This technology can potentially be used to keep
cattle healthy and reduce their need for antibiotic treatments by detecting early cases of IBK and
facilitating interventions to prevent large IBK outbreaks.

Component 3: Endemic Bacterial Diseases

Problem Statement 3A4: Mitigate the consequences of zoonotic bacterial diseases.
Horses are reservoir hosts of Leptospira

Infectious Bacterial Diseases Research Unit, National Animal Disease Center,

Ames, lowa

ARS scientists in Ames, lowa, and University of Kentucky collaborators demonstrated that
mares can be reservoir hosts of animal leptospirosis and that asymptomatic mares actively
excrete different species and serovars of Leptospira. Isolates included Leptospira interrogans
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serovar Copenhageni and L. kirschneri serovar Rushan, an isolate not previously identified in the
United States. The lipopolysaccharide (LPS) of L. kirschneri serovar Rushan differs from the
LPS of serovars included in commercial bacterin vaccines, which suggests that current vaccines
might not protect against this serovar. The unique structure of its LPS also suggests it might not
be detected by current leptospirosis diagnostic assays used in the United States. This work will
be of interest to livestock owners, regulatory personnel, and researchers with interest in
leptospirosis.

Problem Statement 3C: Diagnose and mitigate strategies for production related bacterial
diseases.

Identified Anaplasma marginale surface proteins used for entry into tick cells and bovine
red blood cells.

Animal Disease Research Unit, Pullman, Washington

Anaplasma marginale is a tick-transmitted pathogen that infects red blood cells in cattle and
results in bovine anaplasmosis, a high impact, production limiting disease of cattle found
worldwide. Few tools are available for preventing bovine anaplasmosis in part due to major
knowledge gaps in selecting relevant vaccine components. ARS researchers in Pullman,
Washington, and Washington State University collaborators identified the A. marginale surface
proteins that bind tick cells and bovine red blood cells as part of the process of host cell entry.
Identifying these high priority vaccine candidates greatly advances efforts toward developing a
vaccine to reduce the impact of bovine anaplasmosis, which will improve cattle health and
production and food security worldwide.

Component 4: Endemic Viral Diseases

Problem Statement 4A: Prevent respiratory viral diseases of livestock and poultry
Poultry research uncovers virus's immune system trickery.
Endemic Poultry Viral Diseases Research, U.S. National Poultry Research Center, Athens, GA

ARS researchers in Athens, Georgia, conducted a study elucidating how infectious
laryngotracheitis virus (ILTV) causes a respiratory illness. Chicken interleukin-4 (IL-4) is a
molecule crucial for orchestrating the immune response in chickens, and the researchers found
that ILTV contains a gene called vIL-4 that it originally incorporated from the IL-4 gene in
chickens. vIL-4, which shares 34.7 percent of its genetic identity with IL-4, can activate the same
immune responses as IL-4. The researchers then engineered a virus lacking vIL-4, which in lab
studies replicated slightly faster than the original strain, and resulted in milder symptoms
compared to symptoms resulting from infection with the original virus. These findings strongly
suggest that vIL-4 acts as a virulence factor for ILTV and helps advance developing vaccines for
ILTV.

Problem Statement 4B: Enhance the control of viral diseases in intensive production systems.
Development of nanoparticle pesticides.

Foreign Arthropod Borne Animal Disease Research Unit, National Bio and Agro-Defense
Facility, Manhattan, KS
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Pest and disease vector insects develop insecticide resistance rapidly requiring the continual
discovery and evaluation of new pesticides. Novel nano- and micro-particle synthesis offers a
means to construct environmentally safe yet targeted insecticidal particles for immature insects.
ARS researchers in Manhattan, Kansas, identified target sites in disease vector insects and then
synthesized biodegradable food particles with silver particle coatings to create a food that is
foraged by the aquatic larval stages. The edible particles take advantage of the immature insects’
natural filter feeding behaviors to gather food from the environment which concentrates the
particles in the insect gut. Once ingested, the particles are not easily removed by grooming or
detoxified with enzymes, rather the particles degrade, and the silver quickly punches holes in the
larval gut resulting in high mortality. The combination of edible particles, concentrated in the
gut, and an inability to remove or degrade them results in targeted insect mortality at incredibly
low concentrations of active ingredient (parts per billion). New particles are continually being
developed and a patent for the composition of the particles is pending.

Demonstrated that swine persistently infected with atypical porcine pestivirus (APPV) can
transmit virus to naive contact animals.

Virus and Prion Research Unit, National Animal Disease Center, Ames, lowa.

APPV has been found to be associated with piglets demonstrating congenital tremors (CT), but
also has been identified in swine of all ages without any clinical disease. Previous research
suggested that APPV infection may persist in swine leading to infection of cohorts and to CT in
offspring. ARS researchers in Ames, lowa conducted a study following gilts with evidence of
persistent virus in serum and oral fluids to analyze transmission dynamics to naive contacts, as
well as whether they would give birth to piglets with CT. Gilts were able to transmit the virus to
naive contact animals throughout breeding and gestation and oral fluids from these gilts
remained positive for the duration of the study, but upon farrowing these gilts did not produce
any piglets with CT and did not infect their piglets. This study has shed light on infection
dynamics of APPV in swine especially the duration of shedding of APPV in oral fluids. A better
understanding of the duration of transmission can aide in developing control measures for the
swine industry such as limiting swine movement if APPV has been detected on a farm to prevent
spread of the virus.

Component 5: Parasitic Diseases

Problem Statement 5B: Prevent spread of hemoparasitic diseases of livestock.
Nilgai antelope are not susceptible to Babesia parasites.
Animal Disease Research Unit, Pullman, Washington

Nilgai antelope infested with cattle fever ticks (CFT) regularly cross the border from Mexico into
the United States. It is crucial to determine if they are susceptible to Babesia parasites
transmitted by CFT to assess the risk of tick-borne bovine babesiosis entering the United States,
which can cause mortality rates of up to 90 percent in cattle. ARS researchers in Pullman,
Washington, challenged cattle and nilgai with live parasites and found that nilgai did not exhibit
signs of bovine babesiosis when exposed to Babesia parasites. Given their potential to spread
CFT over long distances in the United States, controlling CFT on nilgai is a top priority. These
findings will assist the Texas Animal Health Commission in developing a more effective strategy
to prevent babesiosis from entering the United States.
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Component 6: Transmissible Spongiform Encephalopathies (TSEs)

Problem Statement 6A: Determine pathobiology of prion strains.

The naturally occurring lysine to glutamic acid substitution (E211K in the bovine prion
protein) results in short incubation periods for H-type bovine spongioform encephalopathy
(BSE).

Virus and Prion Research Unit, National Animal Disease Center, Ames, lowa

Classical BSE (C-BSE) is a prion disease of cattle that was responsible for the “mad cow
disease” epizootic in Europe in the 1980s. C-BSE was determined to cause the human prion
disease vCJD. Since then, atypical spontaneous strains of BSE were identified. H-BSE is one of
those strains. Much research has explored the origins of C-BSE, and strain emergence from
atypical H-BSE is one hypothesis. An H-BSE case was determined to have a germline mutation,
an E211K substitution in the prion protein gene, which is analogous to a hereditary human prion
disease. ARS scientists in Ames, lowa reported the transmission of H-BSE from cattle, with and
without the germline prion protein amino acid substitution, to cattle with various prion
genotypes: EE211 (wild-type), EK211, and KK211. Results indicated a significantly shorter
incubation period in K containing cattle compared to prion wild-type cattle. The scientists also
explored the possibility that the C-BSE strain might have occurred after serial passages of
EK211 and KK211 containing H-BSE in cattle, but results did not support this concept. This
information is important to prion researchers, veterinary diagnostic laboratories, and those
involved with establishing regulatory guidelines.

Problem Statement 6B: Reveal genetics of prion disease susceptibility.

Greater frequency of chronic wasting disease in free-ranging elk genetically tolerant to
disease progression raises concerns related to prion transmission and strain evolution.

Animal Disease Research Unit, Pullman, Washington

Genetic variations in the prion protein gene of Rocky Mountain elk do not confer complete
resistance to fatal infection by chronic wasting disease. However, elk carrying one or two copies
of the amino acid leucine (L) variant at position 132 of the prion protein (132L*, where * is
either M for methionine or L) survive much longer than 132MM elk. An ARS researcher in
Pullman, Washington, in collaboration with researchers at the University of Wyoming, the
University of California at Davis, the National Park Service, and the Animal and Plant Health
Inspection Service, found a higher frequency of 132L* elk in areas of Wyoming with high
infection rates, consistent with the expected positive effect of prolonged survival on
reproduction. However, the frequency of chronic wasting disease infection in 132L* elk was also
higher than previous estimates. To improve the long-term management of native elk populations,
these findings underscore the importance of determining the effects of prolonged infection on
disease transmission from 132L* elk and the potential for driving prion strain diversification.

Problem Statement 6C: Diagnose, detect, and prevent prion diseases.

Validation of a standardized protocol that detects chronic wasting disease in preclinical
deer using biopsy samples of rectal mucosa.

Animal Disease Research Unit, Pullman, Washington
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Effective management of chronic wasting disease in cervids may require new methods to
enhance surveillance efforts. ARS researchers in Pullman, Washington, and at the National
Animal Disease Center in Ames, Iowa, in collaboration with researchers from the Animal and
Plant Health Inspection Agency, the U.S. Geological Survey, and Texas A&M University,
standardized a real-time quaking-induced (RT-QulC) assay protocol that detects chronic wasting
disease in preclinical white-tailed deer using samples of rectal mucosa. In less than 30 hours and
in a 96-well format, the diagnostic sensitivity of the protocol was similar and, with some deer
genotypes, possibly better than the current method of microscopic evaluation of
immunohistochemically stained thin tissue sections by a pathologist. This standardized RT-QulC
protocol could enhance disease management as a more cost-effective, higher throughput
alternative method for sensitive detection of preclinical infection in living white-tailed deer.
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