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In 2024, APHIS Veterinary Services funded $6,025,215 in cooperative agreements to help control and 
prevent chronic wasting disease (CWD) in farmed cervids. This funding supported the development and 
implementation of CWD surveillance, testing, management, and response activities. Projects also 
included the indemnification and removal of CWD-affected herds and CWD-exposed animals as part of 
comprehensive CWD management plans. 

The funding opportunity was open to State departments of agriculture; State animal health agencies; State 
departments of wildlife or natural resources; Federally Recognized Native American Tribal governments; 
Native American Tribal organizations or universities representing Federally Recognized Tribes; and 
research institutions and universities. 

Eligible applicants were permitted to submit multiple proposals, with each proposal requesting up to 
$250,000 for activities aimed at controlling or preventing CWD in farmed cervids. 

In previous years, APHIS hosted a virtual stakeholder meeting where cooperative agreement recipients 
presented the outcomes of their projects. Due to the federal government shutdown in fall 2025, APHIS was 
unable to hold the meeting this year. Instead, recipients were asked to provide a one-page summary of 
their projects and results. These summaries have been compiled and are included in this document. 
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Project Title: Genomic Predictions for Selective Breeding to Reduce Susceptibility to Chronic Wasting 
Disease (CWD) in Farmed White‐Tailed Deer (Odocoileus virginianus) Farms Participating in the 
Louisiana Department of Agriculture and Forestry’s CWD Herd Certification Program (HCP) 
Recipient: Louisiana Department of Agriculture and Forestry 
 
Project Description: The Louisiana Department of Agriculture and Forestry (LDAF) was a recipient of the 
2024 Chronic Wasting Disease (CWD) Cooperative Agreement funds. The awarded funds supported a 
project focused on genomic predictions for selective breeding to reduce susceptibility to CWD in farmed 
white-tailed deer (Odocoileus virginianus) enrolled in the USDA CWD Herd Certification Program (HCP). 
The CWD Genetic Testing Program is a voluntary initiative available to cervid producers who hold a valid 
Alternative Livestock License and own species susceptible to CWD. The program utilizes genetic data 
analysis to identify markers associated with reduced susceptibility to CWD. 
This effort allows participating farms to: 

• Enhance herd resilience 
• Implement informed selective breeding strategies 
• Support long-term CWD management and prevention efforts 

 
Methods and Approach: During the one-year project period: 

• 535 genetic tests were completed. 
• Test results provided valuable insight into herd genetics. 
• Producers were supported in implementing selective breeding strategies aimed at reducing CWD 

risk. 
 

Outcome and Impact: The project strengthened Louisiana’s proactive approach to CWD management 
and enhanced the overall effectiveness of the USDA CWD Herd Certification Program. By integrating 
genomic tools into herd management, the program supports sustainable disease mitigation strategies 
within the state’s farmed cervid industry. 
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Project Title: Indiana Farmed White-Tailed Deer Herd Management Utilizing Predictive Genetics  
Recipient: Indiana State Board of Animal Health (BOAH) 
 
Project Description: This project was designed to reduce susceptibility to Chronic Wasting Disease 
(CWD) in Indiana’s farmed white-tailed deer (WTD) herds through whole genome predictive genetics. 
Funding supported genetic testing, producer engagement, and data analysis to enable informed breeding 
and culling decisions that improve herd resistance and mitigate disease spread. 

Methods and Approach: Indiana partnered with North American Deer Registry (NADR) to perform 
genomic testing on submitted samples. A structured process was implemented for producers to submit 
samples for genomically estimated breeding value (GEBV) analysis. Herd specific GEBV results were 
provided to each herd which submitted samples to guide selective breeding and culling strategies. An 
anonymized GEBV report was provided to compare year-over-year reports, allowing measurement of 
genetic improvement trends. 

Outcome and Impact: Indiana had 75 herds participate in the project. 1,954 GEBV scores were generated 
and shared with producers. These results enabled producers to selectively breed and cull animals, 
reducing CWD susceptibility and improving herd genetic resistance. The impact of this project enhanced 
CWD prevention in Indiana’s farmed WTD population statewide and promoted science-based herd 
management practices.  
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Project Title: Depopulation of future CWD Infected Herd/s in the State of Minnesota  
Recipient: Minnesota Board of Animal Health 
 
Project Description: Whole-herd depopulation and post-mortem testing of all cervids on the premises is 
often the preferred response to control the spread of CWD within and from CWD-exposed herds, and is 
required by Minnesota statute for herds located within the state of Minnesota. 

Methods and Approach: Due to the statutory requirement for depopulation, funds from this project would 
have been used to pay indemnity to producers for depopulation in the event of a positive CWD detection. 

Outcome and Impact: Fortunately, there were no positive CWD detections in Minnesota farmed Cervidae 
herds in 2024 or 2025.  There was therefore no activity on this project and none of the funds for this project 
were spent.       
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Project Title: Genomic Predictions for Selective Breeding to Reduce Susceptibility to Chronic Wasting 
Disease (CWD) in Farmed White‐Tailed Deer (Odocoileus virginianus) Farms Participating in the Alabama 
Department of Agriculture and Industry’s CWD Monitoring Program 
Recipient: Alabama Department of Agriculture and Industries (ADAI) 
 
Project Description: It has been demonstrated that differential susceptibility to chronic wasting disease 
(CWD) and variation in natural disease progression are both highly heritable polygenic traits in farmed U.S. 
white‐tailed deer (Odocoileus virginianus). This project provided deer breeders  with funding to establish 
genomically‐estimated breeding values (GEBVs) in farmed Alabama WTD herds participating in the 
Alabama CWD Monitoring Program. This testing allows for a scientifically based breeding selection 
program using those genomically‐estimated breeding values (GEBVs). These GEBVs will allow deer 
breeders to reduce the risk and spread of CWD within Alabama. 

Methods and Approach: ADAI collaborated with leaders within the industry to implement and recruit 
herds to participate in the testing program through outreach efforts with the North American Deer Farmers 
Association and the Alabama Deer Association. Herds enrolled in the Alabama CWD Monitoring Program 
interested in participating in the GEBV testing program were voluntarily enrolled. Upon enrollment, herds 
submitted the allocated number of samples to the North American Deer Registry (NADR) for testing. NADR 
then invoiced ADAI for testing of each herd. Upon receiving GEBV test results, deer breeders then 
submitted test results to ADAI for review and analysis. 

Outcome and Impact: ADAI enrolled 28 herds representing 1,948 deer to be tested. ADAI has received 
invoices from NADR for 1,945 tests (99.85% of the target of 1,948 deer). ADAI has received partial results 
from 15 enrolled deer herds. Several herds are waiting to receive GEBV testing results from NADR. Once 
all results are received, ADAI will begin analysis which will allow year-to-year comparisons by deer 
breeder. These GEBV testing results will allow deer breeders to improve the genetic resistance to CWD 
within their herd through selective breeding. 
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Project Title: Hapten-Mediated and DNA-Barcoded Signal Amplification for Enhanced 
Immunohistochemical Detection of CWD Prion Protein  
Recipient: Louisiana State University 
 
Project Description: Early detection of CWD-positive cervids is key to implementing control strategies 
that effectively reduce disease spread. Currently, immunohistochemistry (IHC) is the gold standard and 
confirmatory test for CWD. While robust, highly specific, and standardized at NAHLN laboratories, IHC 
has relatively low sensitivity, with suboptimal detection of early preclinical stages of CWD when prion 
antigen in tissues may be below the assay’s limit of detection. Even though in vitro amplification methods 
(e.g., RT-QuIC) have high sensitivity for detecting CWD, they have several shortcomings, including low 
specificity/high false-positive rates, complex methodology, and inter-laboratory variability. Thus, 
alternative amplification methods to enhance CWD detection and improve early diagnosis, while 
integrating seamlessly with current procedures performed by NAHLN laboratories, are highly desirable. 
This project aims to develop and validate IHC-based amplification methods to enhance the detection of 
CWD prions in tissues and easily integrate with current testing procedures. 

Methods and Approach: We have developed and optimized hapten-based and DNA-barcoded 
immunohistochemical methods and integrated these into the Leica BOND platform for automated 
staining of tissues for CWD diagnostics. For our hapten-based methodology, we coupled tyramide signal 
amplification with a hapten-conjugated tyramide followed by hapten detection with an anti-hapten-
specific antibody, and then enzymatic conversion of the Fast Red chromogen to yield a strong red signal. 
This method provides on-tissue signal amplification with enhanced detection of CWD prion. We also 
established and optimized a DNA-barcoded method for on-tissue signal amplification. This methodology 
is based on the detection of bound anti-prion antibody via secondary and tertiary antibodies conjugated 
to an oligonucleotide sequence, followed by a set of complementary oligonucleotides (amplifiers) for 
target hybridization and signal amplification. Enzymatically conjugated oligonucleotides allow the 
subsequent conversion of the Fast Red chromogen, yielding an enhanced red signal. We evaluated the 
assays on 41 CWD-positive and 10 CWD-negative tissue blocks. During our no-cost extension phase, we 
will evaluate the assays’ performance and compare each to the gold-standard IHC on known CWD-
positive and CWD-negative tissues (targeted 150 of each category) to assess 
sensitivity/specificity/agreement. Signal amplification is assessed using digital quantitative pathology 
software. 

Outcome and Impact: We successfully established hapten-based and DNA-barcoded on-tissue 
amplification assays integrated with IHC to enhance the detection of CWD prion antigens. Analysis of 25 
CWD strong, 16 CWD weak-positive, and 10 CWD-negative deer tissue sets demonstrated enhanced 
detection of prion protein compared to the gold-standard IHC test in retropharyngeal lymph nodes from 
white-tailed deer. We are continuing to achieve the project’s goals by evaluating assay performance using 
150 CWD-positive and CWD-negative samples through a no-cost extension in partnership with NVSL and 
other academic collaborators. Our preliminary results have been shared at two important venues 
gathering veterinary scientists and diagnosticians affiliated with academic, private, and governmental 
agencies (AAVLD and CRWAD). This project also provided graduate education opportunities. The results 
from this project address a critical need in CWD diagnostics of relevance to animal health authorities, 
NAHLN laboratories, cervid management programs, departments of wildlife and stakeholders (deer 
hunters and farmers), with strong potential to improve current testing strategies and supporting the 
detection of early stages of disease in cervids, both in postmortem or antemortem (biopsy) testing. 
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Project Title: Iowa Farmed White-Tailed Deer Herd Management Utilizing Genetics  
Recipient: Iowa Department of Agriculture and Land Stewardship (IDALS) 
 
Project Description: The purpose of this project is to support Chronic Wasting Disease (CWD) prevention 
and management by implementing genetic testing in farm-raised white-tailed deer herds. Funding 
supported coordination with industry stakeholders, development of producer-facing applications and 
educational materials, establishment of interagency testing agreements, and initiation of genetic testing 
activities aligned with approved project objectives.  
 
Methods and Approach: IDALS collaborated with CWD-HCP farm-raised deer industry representatives, 
including the Iowa Farmed Deer Council, to facilitate outreach and participation. A formal agreement was 
executed between the North American Deer Registry (NADR) and IDALS to support genetic testing 
activities. IDALS developed and deployed an application process for producers, along with educational 
resources, including a question-and-answer document and USDA informational materials addressing 
genetic estimated breeding values (GEBVs) and herd susceptibility reduction. Applications were received, 
reviewed, and approved in accordance with project guidelines. Approved herds initiated genetic testing, 
and IDALS continues outreach efforts to recruit additional participants and promote testing. 
 
Outcome and Impact: To date, producer applications have been successfully processed, and genetic 
testing has been initiated, with results being voluntarily reported to the State Office. IDALS is compiling 
reported results to develop a statewide overview of genetic profiles among enrolled herds, supporting 
benchmarking, trend analysis, and identification of potential needs for future technical assistance or 
intervention. While testing activity has temporarily slowed, participation is expected to increase during the 
fawning season. An extension of the project period through August 31, 2026, has been requested and 
approved to allow sufficient time to complete testing activities and achieve intended project outcomes. 
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Project Title: Further Expanding Outreach to Cervid Farmers and Veterinarians in States Participating in 
USDA’s CWD Herd Certification Program  
Recipient: Center for Food Security and Public Health (CFSPH), Iowa State University College of 
Veterinary Medicine 
 
Project Description: Chronic wasting disease (CWD) is a serious concern that affects captive and wild 
cervids and involves complex rules and regulations at local, state, and federal levels to prevent and 
contain its spread. While USDA provides requirements for states participating in the national CWD Herd 
Certification Program (HCP), each state manages the prevention and control of CWD differently. 
Educating cervid producers as well as the veterinarians and regulatory personnel who serve them on best 
practices, testing methodologies, sample submission, and requirements for participation in USDA’s CWD 
HCP is vital to controlling CWD. 
 
Methods and Approach: Using an efficient, thoughtful, and user-oriented approach, this project 
leveraged materials developed for seven other states under previous cooperative agreements (Iowa, 
Kansas, Michigan, Missouri, Nebraska, North Dakota, and Texas). Existing materials from this previous 
work were updated and expanded to include six more states participating in the national CWD HCP: 
Illinois, Indiana, Ohio, Oklahoma, Pennsylvania, and Tennessee. This resulted in 13 of 28 (46%) states 
currently participating in the national CWD HCP having customized state-specific training alongside 
uniform training on CWD and USDA's CWD HCP. This project worked to provide standardized training of 
cervid producers, veterinary personnel, and regulatory officials by conducting a literature review, 
analyzing course use data and feedback, and working with personnel from these 13 states. 
 
Outcome and Impact: Course content includes information on CWD disease transmission and 
prevention, cervid husbandry and biosecurity, USDA’s CWD HCP, instructional sampling procedures, and 
each participating state’s farmed cervid CWD program requirements. These educational materials are 
currently available on the CFSPH website (Introduction to Farmed Cervid CWD Programs), which is a 
trusted source of animal health information. The veterinary course provides three credits of RACE-
approved continuing education for veterinarians and veterinary technicians. The cervid producer course 
has an option for users to freely access the course material without creating an account, or to complete 
an end-of-course quiz and earn proof of course completion if they choose to create an account.  
Both courses launched on September 24, 2025. As of November 10, 2025, 84 recipients had earned a 
Continuing Education Certificate for successfully passing the course quiz in the veterinary course and 11 
recipients had earned a Course Completion Certificate for successfully passing the course quiz in the 
cervid producer course. The three course videos (one introductory video and two sampling videos) 
received a total of 195 views, with 55 unique viewers. Sixteen voluntary course evaluations were submitted 
with an average score of 7.5 out of 10 (range, 4-10) for an overall course rating.  
 
 
 
 
 
 
 
 

https://www.cfsph.iastate.edu/product/farmed-cervid-cwd-courses/
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Project Title: Michigan Farmed White-Tailed Deer Herd Management Utilizing Predictive Genetics in 
CWD-Affected Herds 
Recipient: Michigan Department of Agriculture and Rural Development (MDARD) 
 
Project Description: This project provided herd management options for CWD-positive, exposed, and 
trace white-tailed deer (WTD) herds through removing CWD-positive deer (as identified by antemortem 
IHC rectal biopsy) and deer that are highly susceptible to CWD (as identified via their predictive genetics 
GEBV score). Removing positive animals helps reduce environmental contamination and may limit the 
spread of the disease, particularly when coupled with predictive genetics. In addition, this project also 
supported training for CWD sample collection. 

Methods and Approach: Incorporated predictive genetics management into the herd plans of 
participating CWD-affected herds. Collected samples for predictive genetics data for all WTD in these 
herds and identified animals with GEBV scores greater than -0.056. Conducted antemortem IHC rectal 
biopsy testing on all deer 12 months of age and older that were retained for breeding. MDARD purchased 
equipment and built single use test kits for rectal sample collection. Depopulated or harvested all deer 
positive on rectal biopsy. Herds used only bucks or semen from bucks scoring below the GEBV cut-off 
value. Held CWD sample collector training taught by USDA and MSU VDL staff.  

Outcome and Impact: Ear punch samples from 2025 fawns were submitted to NADR, and the owner 
reports improvement in genetic scores. Antemortem rectal biopsy samples were collected on March 11, 
2025, and September 30, 2025, by a private accredited veterinarian (who was trained in the technique) 
under the supervision of an MDARD field veterinarian. Chain of custody was maintained by MDARD. The 
CWD-positive does and their fawns were depopulated by a team from USDA Wildlife Services, USDA 
Veterinary Services, and MDARD. Samples including rectal cores, blood, obex, and LN were taken and 
submitted to NVSL for testing. Six animals died prior to depopulation, and their obex and LN samples were 
submitted. CWD was confirmed in all animals positive on rectal biopsy. Owner requested and received 
approval for indemnity prior to the depopulation. Producer only used bucks or semen from bucks with 
GEBV scores greater than -0.056 to improve the remaining herd. CWD sample collection training was 
taught by USDA and MSU VDL staff on April 30, 2025, at MSU VDL. The training was approved for Michigan 
Veterinary Continuing Education credits. Ten veterinarians (including those from USDA, MDARD, and 
private practice) attended the training. The pre/post assessments were conducted; all respondents 
indicated improvement in skills and knowledge. 
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Project Title: Reducing Michigan Farmed White-Tailed Deer Herd CWD Susceptibility Using Predictive 
Genetics 
Recipient: Michigan Department of Agriculture and Rural Development (MDARD) 
 
Project Description: This project provided a herd management option for Michigan farmed cervid herds 
to reduce their susceptibility to CWD. Michigan’s white-tailed deer (WTD) breeding herds were encouraged 
to submit samples for 50K SNP array, including prion markers, to produce genomically estimated breeding 
values (GEBV). Owners could then use the values to remove highly susceptible animals from their herds 
and replace them with less susceptible animals or breed susceptible (yet highly valuable) deer to deer with 
GEBV scores less than -0.056. By identifying and removing deer that are highly susceptible to CWD, it can 
strengthen a herd’s resilience to the disease and decrease or eliminate the possibility of the disease being 
introduced to other herds or spreading to wild deer. In addition, using the GEBV scores to inform selective 
breeding efforts can help to build a herd’s resilience as well, better protecting the state’s farmed cervid 
from CWD. 

Methods and Approach: The MDARD Cervid Program leveraged our partnership with the United Deer 
Farmers of Michigan to provide outreach and encouragement to WTD producers to participate in the 
program. Cervid Program staff sent information about the opportunity to all registered Michigan WTD 
breeding herds and attended producer meetings to inform producers about the program and to share 
progress.  

Outcome and Impact: During the project period, 27 herds participated in the project, and 1,658 WTD were 
approved for GEBV testing. Preliminary aggregate data was received from the North American Deer Registry 
(NADR). Analysis of this data revealed the prevalence of deer with values below-0.056 was 10.2%; however, 
individual herd information was not available. Producers who have been participating in the program for 
more than one to two years report they are seeing more animals with lower GEBV values. The average GEBV 
score was 0.037, and the median was 0.0598. 

During this reporting period, six producers applied and were approved for stipends for 65 animals (6 culls 
and 59 animals with high GEBV scores bred to bucks with scores < -0.056). 
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Project Title: Screening of Strain-Specific Anti CWD Prion Molecules 
Recipient: Dr. Rodrigo Morales-  The University of Texas Health Science Center at Houston 
Project Description: Currently, there are no cures for chronic wasting disease (CWD). Preventing the 
replication of infectious prions is a promising strategy for therapeutic intervention. Unfortunately, the 
existence of different prion strains provides challenges for the identification of anti-prion compounds as 
molecules modifying a particular prion strain may not be effective on a second one. The identification of 
anti-prion molecules is limited by the lack of platforms to screen large compound libraries. We previously 
showed that the protein misfolding cyclic amplification (PMCA) technique faithfully replicates prion 
strains. The goal of this project is to develop an in vitro high throughput system to identify small molecules 
active against relevant CWD prion strains.  
This project is divided in two major Objectives. The first aimed to increase the throughput of the PMCA 
technique for different CWD prion strains in 96- and 384- well plate formats. The goal of this technical 
optimization is to allow for a faster screening of small molecule libraries to identify anti-prion compounds. 
We successfully optimized the 96 well PMCA platform for 3 different CWD prion strains from white-tailed 
deer. These optimizations included testing different 96 well plate types, reaction volume, Teflon bead 
quantities, and prion concentrations (maximum dilution providing positive signals in all wells). 
Unfortunately, we are still attempting to optimize the 384-well plate platforms. The latter has been 
challenging considering that available materials (specifically the plates) do not appear to be compatible 
with the PMCA technique. Although we are still attempting to establish a 384 well plate PMCA platform, 
we moved on with the project using the 96 well plate variant. The principles of these technical 
optimizations resulted in a paper published in the FASEB Journal (Do et al. 2024).  
The second Objective involved the screening of a small molecule library (2429 compounds) using the 96 
well plate PMCA platform. This screening is being conducted for the 3 prion strains optimized in the first 
objective. For the first CWD prion strain, we completed the screening and identified <1% of the molecules 
with anti-prion activity (n = 18). Importantly, several of these compounds were previously reported by our 
group and others to have anti-prion effects, confirming the use of this platform for drug screening. The 
screening for the second prion strain is currently in progress. So far, we have analyzed approximately 30% 
of the library for this second prion strain. Delays in the screening were experienced for this project 
considering the departure of an experienced student that was conducting these experiments. A non-cost 
extension for this project has been requested and approved. This will be used to complete the pending 
analyses. 
Methods and Approach: As mentioned above, this project was mostly executed using the PMCA 
technique, an ultrasensitive prion amplification method that efficiently propagates and discriminates 
prion strains. Considering the technical nature of this project, methodological progress has been 
explained above.  
Outcome and Impact: Several outcomes have been obtained so far. These are itemized below:  
• The technical principles of the 96 well plate PMCA platform were published in the FASEB journal: Do, K.; 
Benavente, R.; Catumbela, C.S.G.; Khan, U.; Kramm, C.; Soto, C. and Morales, R. “Adaptation of the 
protein misfolding cyclic amplification (PMCA) technique for the screening of anti-prion compounds”. 
FASEB Journal. 2024; 38(14): e23843. Funds from this project supported a second publication evaluating 
the use of the PMCA technique as a platform for drug screening: Pritzkow, S.; Schauer, I.; Tupaki-
Sreepurna, A.; Morales, R. and Soto, C. “Screening of anti-prion compounds using the protein misfolding 
cyclic amplification technology”. Biomolecules. 2024; 14(9): 1113. The execution of this project was 
critical for the master thesis of a trainee (Rebeca Benavente, UTHealth-Houston).  
• We optimized the 96-well plate PMCA platform for three different white-tailed deer CWD prion strains, 
including PrP polymorphic variants.  
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Project Title: Enhancing Herd Health by Leveraging Predictive Genetics in Farmed White-Tailed Deer in 
Illinois  
Recipient: Illinois Department of Agriculture 
 
Project Description: The Illinois Department of Agriculture (IDOA) implemented a selective genetics 
project aimed at reducing the susceptibility of farmed white-tailed deer herds to Chronic Wasting Disease 
(CWD) in Illinois. Cooperative agreement funds were used to support producer education, predictive 
genetic testing, and the removal of deer identified as highly susceptible to CWD based on genomic 
estimated breeding values (GEBVs). Participating producers were enrolled in the program and participated 
in herd testing and evaluation. After, they made herd management decisions help to improve overall herd 
health with the goal of reducing future CWD risk. 

Methods and Approach: The project began with educational outreach to Illinois white-tailed deer 
producers to explain predictive genetics, GEBV scores, and their role in CWD management. Interested 
producers applied and, if eligible, were enrolled in the program. Producers collected genetic data through 
ear punch samples and official GEBV reports obtained from the North American Deer Registry.  
IDOA applied cooperative agreement funds toward the costs associated with GEBV testing. Deer with 
GEBV scores greater than -0.056 were identified for removal.  
 
In coordination with producers, these animals were depopulated, harvested, or hunted out in accordance 
with state and federal regulations. Poor scoring animals culled from the herd were eligible for 
reimbursement of diagnostic value in accordance with USDA indemnity table valuations provided the 
producer did not receive compensation for the animal from another source. 
 
Producers who chose to incorporate selective breeding in their herd were guided to use only bucks, or 
semen from bucks, with favorable GEBV scores to support selective breeding and long-term herd 
improvement. 
 
Outcome and Impact: The project increased producer knowledge and participation in predictive genetics 
as a herd management tool. Highly susceptible deer were identified and removed from participating herds, 
reducing the number of animals that were more susceptible to CWD infection in Illinois. The use of 
selective breeding practices aims to further improve herd genetic profiles. Overall, the project 
strengthened CWD mitigation efforts in Illinois by reducing environmental risk, improving herd health, and 
providing producers with a science-based, proactive approach to disease management.  
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Project Title: Increasing the Efficacy of Illinois’ Chronic Wasting Disease (CWD) Certification Program 
and Improving Management and Disease Surveillance of Farmed Cervid Herds by Training Producers in 
the Collection and Submission of Satisfactory Samples for CWD Testing 
Recipient: Illinois Department of Agriculture 
 
Project Description: The Illinois Department of Agriculture (IDOA) implemented a statewide training 
initiative to strengthen Chronic Wasting Disease (CWD) surveillance and improve management of farmed 
cervid herds. Cooperative agreement funds were used to develop and deliver training opportunities for 
cervid producers and accredited veterinarians focused on CWD tissue collection, packaging, and 
submission for testing. The project addressed workforce shortages in qualified sample collectors and 
supported compliance with the federal CWD Herd Certification Program. 

Methods and Approach: The project began with a virtual informational meeting to gauge stakeholder 
interest and plan regional training sessions. The Department then conducted in-person, regionally located 
trainings that provided hands-on instruction in identifying, collecting, and submitting medial 
retropharyngeal lymph nodes and obex tissues for CWD testing. Educational materials, including 
laminated guides, instructional videos, and step-by-step resources, were developed and distributed to 
participants and posted on the Department’s cervid webpage for ongoing, educational access. 
Cooperative agreement funds were used to provide participants with supplies needed for collection and 
shipping to the laboratory and to cover the submission fees for testing at the University of Illinois Veterinary 
Diagnostic Laboratory. This encouraged continued sampling and skill application following the trainings. 

Outcome and Impact: This project increased the number of trained and certified individuals capable of 
collecting satisfactory CWD tissue samples, improving surveillance capacity across Illinois. Participation 
by cervid producers and accredited veterinarians enhanced compliance with the CWD Herd Certification 
Program and increased the submission of accurate, timely samples for diagnostic testing. By equipping 
producers with the skills and resources needed to collect and submit samples and offsetting testing-
related costs, the project made CWD testing more accessible and affordable. These outcomes 
strengthened early detection efforts and supported effective monitoring of CWD in farmed cervid herds 
statewide. 
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Project Title:  CWD WV WTD Predictive Genetics  
Recipient: West Virginia Department of Agriculture 
 
Project Description:  This project funded activities that provided support for West Virginia farmed white-
tailed deer owners to determine CWD susceptibility (based on predictive genetics) for animals 
participating in the CWD Herd Certification Program 
 
Methods and Approach: Owners collected ear punches and shipped samples to NADR for predictive 
genetics results. WVDA coordinated with NADR to arrange a payment method for samples submitted by 
grant participants. 
 
Outcome and Impact: Thirty percent of CWD-certified WV licensed white-tailed deer herd producers 
participated in the grant program. One hundred and fifty samples were submitted to NADR for analysis. 
WV producers are utilizing individual herd data to increase CWD resistance. 
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Project Title: North Carolina Farmed White-Tailed Deer Herd Management Utilizing Predictive Genetics  
Recipient:  North Carolina Department of Agriculture 
 
Project Description: The proposed project will incorporate whole genome predictive management as a 
tool to assist white-tail herds in making breeding decisions to achieve CWD genetic resistance within a 
herd. 
 
Methods and Approach: The testing is to include the cover bucks in the herd to determine breeding value 
for live cover. Educational material and equipment was provided to the herds enrolled in the program. We 
began working with herds in collecting predictive samples of their herds and submitting them to North 
American Deer Registry (NADR) in fall of 2024. Herds enrolled in the program used Lap AI and utilized 
semen from bucks that have a GEBV score of -0.06 or less. 
 
Outcome and Impact: The original work plan was written for 9 herds, and only 5 herds are currently 
enrolled. Due to the devastation of Hurricane Helene in September 2024 some herds were unable to utilize 
AI during the breeding season. We asked and received an extension of the grant until September 2026. This 
extra time will be used to allow some herds to complete testing. 
 
 Herds are finishing up with genetic testing and submission to NADR of the 2025 fawn crop. This 
information will be used to determine the herd’s CWD resistance based on genetic testing/score and 
provide management practices for culling based on GEBV values. 
 
 Participating herds are very positive in the GEBV scores use as a tool to make breeding management 
decisions to decrease CWD susceptibility in the white-tail breeding herd in NC. 
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Project Title: Optimizing Herd Management and CWD Prevention through Predictive Genetics 
Implementation  
Recipient: Missouri Department of Agriculture 
 
Project Description: This project provided incentives to Missouri whitetail deer producers for CWD GEBV 
testing, which includes parentage and prion markers. 

Methods and Approach: Producers were provided a monetary incentive to utilize GEBV scores below the 
cutoff value for semen and buck selection for breeding purposes in hopes of producing animals who are 
less susceptible to CWD. Finally, producers were offered a monetary incentive for selective depopulation 
of animals determined to be highly susceptible to CWD through GEBV testing.   

How you did it: MDA promoted the project though producer meetings, newsletters, and email distribution 
to whitetail deer producers. In addition, we worked with producers that were interested in GEBV testing to 
approve participation and provide guidance on working with NADR for sample submission. Producers 
interested in the monetary incentive for semen and buck selection contacted MDA for permission and 
guidance. Producers were compensated once paid receipts and GEBV scores were provided.  
 
Outcome and Impact: MDA had 12 producers who were approved for GEBV testing, three producers 
approved for semen reimbursement, and one producer who inquired about participation in selective 
depopulation.  

MDA requested and was granted a one-year extension for this project. MDA continues to encourage the 
incorporation of predictive genetic testing into herd management in an effort to determine the 
susceptibility to CWD in Missouri’s farmed whitetail deer. MDA also continues to encourage utilization of 
GEBV for semen and bucks used for breeding purposes, and to offer an incentive to producers for selective 
depopulation of animals that score above the GEBV cut off value. MDA recently notified approximately 50 
whitetail deer producers of the funding availability along with a handout explaining how to utilize GEBV 
scores to improve their herd genetics.  
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Project Title: North Dakota Farmed White-Tailed Deer Herd Management Utilizing Predictive Genetics  
Recipient: North Dakota Department of Agriculture (Animal Health Division) 
 
Project Description: The purpose of this project is to incorporate predictive genetics management as a 
tool to assist white tail deer herd managers in making breeding decisions to achieve CWD resistance 
within their herds.  Producers are being educated on how to interpret GEBV values.  Producers are also 
being financially supported in order to obtain predictive genetics data from breeding animals and to obtain 
genetically-less-susceptible semen for artificial insemination. This agreement was extended through 
September of 2026 in order to complete the project goals. 

Methods and Approach: All producers licensed to possess white-tailed deer in the state have been 
notified via direct mailings about the project.  Additionally, in-person communication has occurred with 
the North Dakota Deer Ranchers Association.  Prior to performing genetic testing, producers are required 
to sign an agreement which states they will provide test results to our office.  For semen reimbursement, 
producers are also required to submit proof of purchase and registration information so that it can be 
verified that the GEBV scores are < -0.056. 

Outcome and Impact: As of the date of this report, nearly 60% of the funding has been utilized.  GEBV 
results have been received for 354 deer.  Additionally, producers have been reimbursed for 57 straws of 
genetically less susceptible semen.  Previous projects have also supported predictive genetics, and 
although an in-depth analysis has not been completed, it appears that overall, GEBVs in participating 
herds are decreasing. 
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Project Title: Assessment of CWD Risks to Cervid Farms from Wildlife Scavengers 
Recipient: University of Minnesota, Department of Fisheries, Wildlife and Conservation Biology 
 
Project Description: In this project, we sought to quantify the risk posed by wildlife scavengers, such as 
raccoons and skunks, which can frequently breach perimeter fencing and potentially introduce infective 
prions into CWD-negative herds. By focusing on the intersection of scavenger behavior and farm 
management, we aimed to provide producers with the data necessary to strengthen on-farm biosecurity 
and mitigate indirect transmission risks. 
 
Methods and Approach: To achieve this, our team deployed motion-activated cameras inside perimeter 
fences of seven white-tailed deer and elk farms in Minnesota (2-7 camera traps per farm). Within each 
farm, we specifically targeted areas where farmed animals and scavengers are expected to congregate, 
such as feeding and watering stations. Recognizing that animal behavior shifts throughout the year, we 
utilized a no-cost extension to ensure our sampling encompassed all four seasons. This extension allowed 
us to capture critical data during the fall and late winter months when food resources are scarce and 
scavengers may be more likely to seek out supplemental feed on farms. 
 
Outcome and Impact: After successfully collecting summer and fall data, our team is in the process of 
image analysis using the Megadetector and Timelapse machine-learning workflow, a hybrid approach that 
combines human observation with artificial intelligence. We are currently working to fine-tune species 
identification for the specific environment of cervid farms where the AI algorithm considers deer and elk 
to be “background” and instead focuses on the scavenger species. Early results demonstrate that, 1) 
raccoons are by far the most frequent wildlife visitors, 2) the number of visits varies substantially among 
farms, and 3) within a given farm, the number of visits tends to be higher at feeders with more accessible 
and predictable food supplies. These initial results reinforce the importance of careful placement and 
choice of feeders. They further suggest monitoring of species like raccoons that move easily across fence 
lines, especially in landscapes with CWD-infected wild deer herds. We will complete our final analysis by 
August 2026.  
Beyond the data collection, our project has fostered significant professional and academic growth. We 
have continuously updated state management agencies in Minnesota, Wisconsin, and Pennsylvania with 
our project progress and shared our preliminary findings with the producer community at the Wisconsin 
Deer Farmers Association Annual Banquet. This project has also trained a Masters student and 
undergraduate research assistant in field work and data analysis. As we move into the final stages of the 
project, our results are directly contributing to more robust risk assessment and herd management tools 
for the industry. 
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Project Title: Assessing Paramagnetic Nanoparticles for Improved CWD Detection  
Recipient: Dr. Stuart Siegfried Lichtenberg- University of Minnesota 
 
Project Description: One of the many challenging aspects of prion disease is the inability to detect the 
disease using many of the conventional, ultra-sensitive methods used for most other pathogens, such as 
PCR. Alternatives such as ELISA lack the sensitivity required to detect the disease in its preclinical stages, 
particularly when antemortem detection is required or desired. This is particularly problematic for the 
captive cervid industry, where careful monitoring of herd-level CWD status is incumbent for successful 
implementation of herd management plans. The advent of ultra-sensitive seeded amplification assay 
(SAAs), such as the real-time quaking induced conversion (RT-QuIC) assay have alleviated this burden to a 
certain extent and certainly offer superior sensitivity to conventional assays. At the same time, many of the 
sample types best suited for antemortem detection of the disease (skin, blood, feces) are not amenable 
for direct use in RT-QuIC. Previously, paramagnetic microparticles have been used as a method for 
enrichment of prions prior to use in RT-QuIC. To further explore this technology, we investigated a number 
of properties of paramagnetic nanoparticles (PMNPs), which have a considerably greater surface area than 
the microparticles employed in previous work. 
 

Methods and Approach: First, we optimized the amount of PMNPs that could be added to the RT-QuIC 
assay before interferences begin to emerge. Upon completion of this step, we began to investigate the 
effects of various sizes and surface properties for sample enrichment in RT-QuIC. Initially, we began by 
using 40 nm Au-coated magnetite nanoparticles, but determined that these would not be viable for our 
studies, as they failed to separate when placed on a magnetic separator rack. We then began working with 
250 nm Au-coated magnetite nanoparticles with much better results. From this point, we began 
investigating the influence of different surface coatings. We selected four different coatings with distinctive 
electrostatic properties: amine, cationic charge; carboxyl, anionic charge; zwitterionic; and polyethylene 
glycol, polar uncharged. Each of these were first tested using CWD+ and CWD- brain homogenate. The 
initial screen found that none of the coatings produced false positives in either negative samples or blanks, 
suggesting that the particles themselves will not introduce noise into the assay. For the CWD+ samples, 
each particle performed equally well, with no particular coating outperforming any other. To determine if 
this was the case for a variety of dilutions, including those that would approach the prion load found in 
peripheral tissues and fluids, we began repeating the experiment across a range of dilutions (from 10-1 to 
10-12). Our initial results using the amine coated particles show that from 10-2 to 10-6 dilutions, the amine 
coated particles have amyloid formation rates that range from 2-3 fold faster than the sample alone at the 
same dilution. 
 
Outcome and Impact: Work on this project is ongoing, and we intend to continue by repeating the above 
experiments with 100 nm Au-coated magnetite nanoparticles. Once complete, we will begin experiments 
with skin, blood, and feces. We predict that by enriching for prions and removing the residual material 
associated with each of these sample types, we can improve RT-QuIC sensitivity and specificity in each. 
This in turn will greatly improve the utility of RT-QuIC for clinical and regulatory purposes. 
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Project Title: Detection and Decontamination of CWD Prions on Chemically Aged Steel Surfaces  
Recipient: Dr. Stuart Siegfried Lichtenberg University of Minnesota 
 
Project Description: Prions, the causative agent of transmissible spongiform encephalopathies (TSEs) 
such as chronic wasting disease (CWD), are well known to have a remarkable affinity for many surfaces. 
This includes materials such as plastic, wood, and steel, all commonly used in the processing of venison 
and other meats. Prior work has shown that prion seeding activity can be shed by improperly cleaned 
butchery equipment, creating a risk of human exposure to CWD prions. A number of chemicals have been 
identified which are capable of effectively decontaminating prions on surfaces, however most of these are 
highly caustic and corrosive, which likely alters the chemical and physical structure of metal surfaces. 
This, in turn, may alter the effectiveness of chemical prion decontaminants following repeated exposures. 

Methods and Approach: To address if the effectiveness of chemical prion decontamination is altered by 
chemical aging, we conducted the following study. First, we developed Arduino-based robots which were 
programmed to dip steel boning knives into a decontaminant solution, followed by a rinse and dry. The 
robots could be programmed to repeat this process any number of times with precise timing, mimicking 
the process that would likely occur in a real-world setting. We performed this process for 1, 10, 25, 100, 
and 500 cycles using five decontaminant solutions: 10% (v/v) commercial bleach, 40% (v/v) commercial 
bleach, Virkon-S (active ingredient potassium peroxymonosulfate), Briotech (active ingredient 
hypochlorous acid), and Wexcide-128 (active ingredients o-phenylphenol and chlorophene). Each of these 
has been previously used to decontaminate prions, with varying degrees of effectiveness. Next, we 
analyzed each knife using scanning electron microscopy (SEM) and energy dispersive electron 
spectroscopy (EDS). SEM provides a qualitative view of surface deformations that occur as a result of 
decontamination, while EDS provides a quantitative assessment of the elemental composition of the knife 
surfaces.                                                                                                                                                                                  Finally, we 
performed a series of experiments to establish the efficacy of prion decontamination following exposure 
to CWD+ muscle tissue. First, each aged knife was swabbed using the procedure from our prior 
publication (Milstein et al. 2025, Detection and Decontamination of Chronic Wasting Disease Prions 
during Venison Processing) to identify any interference or noise generated by the aging process. Next, 
CWD+ muscle tissue was rubbed on each knife, followed by an additional swab to establish a baseline 
level of contamination. Next, each knife was subjected to an additional treatment with the corresponding 
decontaminants and swabbed a final time. The swabs were then analyzed using the real-time quaking 
induced conversion assay (RT-QuIC). 

Outcome and Impact: We found that Briotech had the most dramatic influence on steel, with substantial 
pitting and surface distortion seen both by the naked eye and SEM. Furthermore, EDS analysis showed a 
significantly greater concentration of oxygen present in the steel surfaces of Briotech exposed knives, 
increasing as a function of exposure cycles, consistent with a substantial degree of oxidation. Both bleach 
treatments and Virkon-S caused some alterations to knife surfaces as observed by SEM, but not to the 
extent that Briotech did. Similarly, the chemical composition of the knife surfaces were largely unaffected 
by bleach and Virkon-S as measured by EDS. Wexcide-128 treatment had no effect on either surface 
morphology or chemical composition. 
In general, we found that the CWD+ muscle successfully contaminated each knife, and that treatment 
with each disinfectant was effective at abolishing prion seeding activity, regardless of the degree of 
chemical aging each knife was subjected to. Further work will be needed to confirm our results 
(specifically there is need for bioassay confirmation of our findings), but this is a highly encouraging result 
and builds upon our existing knowledge regarding safe handling and best practices for venison processing. 
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Project Title: Depopulation Activities and Indemnification as a Control Measure for CWD in 
Pennsylvania Captive Cervids 
Recipient: Pennsylvania Department of Agriculture Bureau of Animal Health and Diagnostic Services 
 
Project Description: This cooperative agreement was used to depopulate and indemnify farmed cervid 
herds. 

Methods and Approach: PDA identified two herds, one in Tioga County and one in Westmoreland County, 
that received deer from an out-of-state CWD positive premises. The four deer were determined to not be 
detected for CWD and the quarantines were released. 

A small white-tailed deer breeding herd in Jefferson County was depopulated as a trace back herd due to 
a CWD positive buck being harvested at a Blair County hunting facility. There were 14 additional CWD 
positive animals detected in this depopulation.  

Four white-tailed bucks were depopulated and indemnified at a Perry County hunting facility. These four 
bucks were considered animals of interest since they had been moved to the premises with a buck that 
had tested positive for CWD. 

A small CWD positive white tailed deer breeding herd in Blair County was depopulated. This herd had 
multiple CWD positive deer identified in the past few years. Of the four-remaining deer, two were CWD 
positive. 

A hunting facility in Wayne County depopulated and indemnified all female CWD susceptible species and 
their 2025 offspring. The remaining CWD susceptible males were harvested without indemnity. One 
additional white-tailed deer was determined to be positive for CWD. 

Outcome and Impact: In August 2025 a no cost extension was approved for this cooperative agreement. 
Pennsylvania will continue to offer depopulation with indemnity to newly identified CWD positive or trace 
premises if cooperative agreement funds are available. PDA is currently working with a CWD positive HCP 
premises to develop a herd plan to allow partial depopulation using predictive genetics and RAMALT 
testing. Last month a trace forward doe on a Clinton County premises was depopulated with indemnity. 
This deer was determined to be not detected for CWD, and the associated quarantine was released. 
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Project Title: South Dakota White Tailed Deer Herd Improvement Proposal Through Predictive Genetics 
Recipient: South Dakota Animal Industry Board 
 
Project Description: This project provides an outline for utilizing predictive genetics GEBV scores as a 
means to make informed management decisions for breeding to decrease CWD susceptibility in captive 
white-tail deer herds in South Dakota. Whole genome predictive genetics (Seabury et. al. 2020) can identify 
deer that are highly susceptible to CWD so they can be removed from a herd reducing CWD prevalence 
should it be introduced into a herd. This information can also be effective in preventing the introduction of 
CWD into herds or spreading to/from wild deer across a fence line. This approach provides herd owners 
another option to help prevent CWD introduction to their herd, as well as be better positioned to manage 
the disease if it is found in a captive deer herd. 
This project included collection of predictive genetics data for all WTD in participating herds and identify 
all animals with GEBV scores greater than -0.056 for potential removal, identifying all deer and target for 
removal all deer that are found to be highly susceptible to CWD (GEBV score greater than -.056), and 
prioritizing breeding bucks, or semen from bucks, that score below the GEBV cut off value to decrease 
herd susceptibility to CWD. 
  
Methods and Approach: South Dakota WTD producers that participated in the project collected samples 
and had GEBV scores reported by the North American Deer Registry. Producers used these results to 
inform breeding decisions for their herds. 
 
Outcome and Impact: Genetic testing results on 564 animals from 6 SD herds indicated there is a 
limited number of breeding bucks in SD herds with acceptable GEBV scores. SD producers will seek 
additional animals from outside sources to improve the CWD resistance of their herds. 
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Project Title: Montana CWD Management and Response for CWD-Affected Alternative Livestock Herds  
Recipient: Montana Department of Livestock 
 
Project Description: The Montana Department of Livestock (MDOL) used the cooperative agreement 
funding for response activities associated with the detection of Chronic Wasting Disease in a captive 
cervid herd in Montana. Funded activities included indemnification of the affected herd, depopulation, 
post-mortem tissue collection for diagnostic and research purposes, carcass disposal, and 
environmental cleanup post depopulation. The funded activities included mileage, supplies for the 
depopulation, rental of a dump truck, and landfill disposal fees. 
 
Methods and Approach: Depopulation was a joint effort between MDOL, USDA Veterinary Services, and 
USDA Wildlife Service. Once depopulation was complete, samples were collected from all animals 
including medial and retropharyngeal lymph nodes, obex, ear tissue, and bung. Additionally, 
environmental samples in areas where suspected clinical animals died were sampled and core samples 
were taken from haystacks. Because of the geography of the premises and the large volume of 
contaminated organic material, the ground was scraped in the areas of greatest concentration of organic 
material and piles were disposed of a landfill along with carcasses. The landfill is an approved landfill for 
the disposal of CWD positive carcasses. 
 
Outcome and Impact: Outcome included a successful response to a detection of CWD in captive cervids 
and the ability to minimize the impact to a Montana producer through the payment of indemnity and 
environmental clean-up conducted.  
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Project Title: Establishing a Prion Reduction Plan for a CWD-Positive Deer Farm in Frio County Texas  
Recipient: Dr. Chris Seabury- Texas A&M University, College of Veterinary Medicine 
 
Project Description: The so-called prion reduction plan overseen by PD Seabury includes a variety of 
management-level intervention strategies aimed at truncating and/or reducing the dissemination of CWD 
within a herd, thus reducing pathogen load at the managed premises, but also includes enhanced 
biosecurity as well as genetic improvement to reduce overall risk. 
 
Methods and Approach: CWD positive deer were rapidly identified and removed from the herd, as were 
those that did not meet a genetic threshold for differential susceptibility to CWD.  Pen mates of CWD-
positive deer were also removed.  Collectively, this award facilitated the genetic screening of 189 farmed 
white-tailed deer to produce genomically-estimated breeding values (GEBVs) and prion gene (PRNP) 
codon genotypes.  Beyond these 189 genetic profiles (i.e., mostly fawns), the landowner had already 
generated GEBVs and PRNP codons via the North American Deer Registry.  These collective data, in 
conjunction with antemortem-testing for CWD, were used for “targeted removal” of 50 additional farmed 
white-tailed deer, at the indemnity rate.  The project also provided opportunities for diagnostic testing (i.e., 
postmortem and antemortem IHC) at Texas Veterinary Medical Diagnostic Laboratory.  The net effects of 
these activities resulted in the rapid removal of many moderate-to-highly-susceptible farmed white-tailed 
deer from the farm landscape; thereby reducing the potential prion load at this facility while also only 
allowing those deer with some tangible (i.e., quantifiable) level of CWD resistance to remain.  
 
Outcome and Impact: We were able to thoughtfully and rapidly reduce the initial herd size by more than 
50% using a combination of genetic screening (i.e., to identify moderately to highly susceptible white-
tailed deer) and appropriate antemortem testing. CWD resistance spans a spectrum and is polygenic; thus 
the deer that remained at the conclusion of the project were those that had at least some basal level of 
resistance to CWD. This resulted in very few additional CWD positive tests following the aggressive 
management-level activities (including targeted removal/genetic culling, removal of known CWD positives 
and pen mates etc.) performed during this study.  However, given certain aspects of the premise 
management prior to the onset of this study, where deer were commonly rotated to freshen breeding, and 
where extensive antemortem-testing was performed without disposable tools, thus achieving moderate 
prevalence prior to a management-level intervention, it is unclear whether this herd can successfully 
endure the full quarantine period without another CWD positive.  However, it should be noted that the 
emergence of new CWD positive white-tailed deer at this facility has waned substantially since the 
management-level intervention was completed.  This project also provided for direct hands-on training 
related to best management practices and biosecurity at a CWD-positive white-tailed deer farm.  
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Project Title: Establishing a Prion Reduction Plan for a CWD-Positive Deer Farm in Sutton County Texas 
Recipient: Dr. Chris Seabury- Texas A&M University, College of Veterinary Medicine 
 
Project Description: The so-called prion reduction plan includes a variety of management-level 
intervention strategies aimed at truncating and/or reducing the dissemination of CWD within a herd, thus 
reducing pathogen load at the managed premises, but also includes enhanced biosecurity as well as 
genetic improvement to reduce overall risk.  

Methods and Approach: Prior to the onset of this project, the landowner in Sutton County, TX had engaged 
in antemortem-testing for CWD (i.e., by IHC) among farmed white-tailed deer (i.e., almost exclusively for 
bucks); as required by the state of Texas prior to movement.  Disposable tools were not utilized for all 
antemortem-testing.  When the index CWD case emerged, it was noted as a buck that was antemortem-
tested the year prior, and presented as a rectal antemortem IHC positive which was later confirmed at 
NVSL in Ames, IA.  Thereafter, PD Seabury forged a relationship with the landowner and the manager.  PD 
Seabury strongly recommended immediate removal (i.e., euthanasia with postmortem IHC testing) of the 
other bucks that were antemortem-tested on the same day as the index case (and more specifically after 
the index case).  The owner did not initially want to remove these bucks, but after approximately 7-8 
months, they were removed and postmortem tested; with several testing positive for CWD by IHC.  
Thereafter a herd plan was developed, genetic screening was performed at the landowner’s expense for 
the entire herd, and strategic culling (i.e., targeted removal) of moderately to highly susceptible farmed 
white-tailed deer ensued.  The genetic data generated via the North American Deer Registry included 
genomically estimated breeding values (GEBVs) and prion gene (PRNP) codon genotypes.  Under a fully 
executed herd plan, the herd was culled to finality for all moderately-to-highly-susceptible deer with 
respect to CWD, and those deer were postmortem tested.  For any CWD positive deer that was identified 
and confirmed, the pen mates were also removed and tested.  No farmed white-tailed does ever tested 
positive for CWD; thus multiple foci were not apparent, as the disease seemed to emerge and be restricted 
only to those bucks that were subjected to antemortem-testing as well as other proximal bucks that could 
interact with those that were antemortem-tested (i.e., in the same pen or adjacent pen sharing a fence 
line).  The current award allowed us to engage in a management-level intervention strategy (i.e., an 
attempted “clean-up”) which included genetically screening fawns for multiple years, for CWD diagnostic 
testing (i.e., antemortem and/or postmortem IHC) at Texas Veterinary Medical Diagnostic Laboratory, and 
to direct a breeding strategy aimed at reducing herd susceptibility via targeted removal as well as science-
based breeding.   

Outcome and Impact: During the award period, we removed 9 does that passed the basal cutoff for 
retention (i.e., resistance) in terms of GEBVs, but ranked lowest in the female breeding herd.  This was 
done to accelerate genetic change in the herd, and the does tested CWD non-detect.  Those 9 does were 
subject to targeted removal at the indemnity rate. PD Seabury interacted directly with the owner and 
management staff to ensure that all antemortem-testing was performed properly, to identify ways to 
enhance biosecurity, and to provide specific breeding instructions.  After the initial emergence of CWD 
among bucks in a discrete set of pens, and following our management-level intervention, including 
decontamination of deer handling and other facilities as well as genetic culling/removal, no other CWD 
cases have emerged in this captive herd.  Therefore, given that the last case was several years ago, it is 
possible that this herd may endure the quarantine period without any additional CWD positive cases.  
Should this occur, the so-called “cleanup” would be considered successful.  It should also be noted that 
the landowner took aggressive actions at the onset of the fully executed herd plan, which was guided by 
PD Seabury; thus generating considerable expenses prior to the onset of the grant.  For this reason, we did 
not fully utilize the budget for this award, as many of the expenses had already been paid by the landowner.  
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Project Title: Deploying Predictive Genetics for Chronic Wasting Disease Resistance in Farmed Elk 
Recipient: Dr. Chris Seabury- Texas A&M University, College of Veterinary Medicine 
 
Project Description: The primary objective was to produce genomically estimated breeding values 
(GEBVs) in relation to differential susceptibility to CWD for 1,056 farmed elk; with these data also paired 
with PRNP codon 132 genotypes, for delivery to the stakeholders. Prior to the onset of this project, or any 
other funded project, Dr Seabury successfully generated complete genome sequence data for 
approximately 300 farmed elk, with all relevant bioinformatic analyses; thus producing molecular 
evidence for more than 6.75 million single nucleotide polymorphisms (SNPs) distributed throughout the 
elk genome.  These data were then used to design the TAMU elk 200K variant array. 
 
Methods and Approach: To accomplish this objective in a manner that was relevant to modern elk 
production (i.e., farming), we accepted some voluntary assistance from the North American Elk Breeders 
Association (NAEBA). This assistance included identifying elk farmers who were eager to participate 
across multiple U.S. States (NE, KS, OH, ID, UT, MO, MN, CO, OK) etc., and assembling those TSU DNA 
tubes as well as a relevant sample sheet for shipment to GENESEEK.  The idea was to cast a wide net 
across the major sources of popular and available germplasm for elk farming; in hopes of identifying more 
resistance elk (i.e., for genetic improvement via selective breeding) as well as the identification of those 
which should not be used for future breeding (i.e., elk that are moderately-to-highly-susceptible to CWD). 
This sole primary objective was in fact accomplished.  A final report comprised of GEBVs and PRNP 
genotypes was shared with NAEBA; who then distributed the results to those farms which participated.  
Notably, this assistance from NAEBA also allowed the samples to be anonymous to PD Seabury; whereby 
only NAEBA could decode the sample barcodes for the producers. 
 
Outcome and Impact: In summary, we produced 1,056 elk GEBVs with PRNP codon 132 genotypes for 
North American elk producers to stimulate genetic improvement for CWD resistance within modern 
breeding programs; and educated the elk producers during multiple presentations.  We also tested 
several tissue substrates other than standard ear punch TSU (including hair and antler core) to see if 
those biological materials were capable of producing valid results.  In our hands, we found that these 
alternative tissues could be used, but were far more costly to process for high quality DNA. 
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Project Title: Initiating Predictive Genetics for Chronic Wasting Disease Resistance in Mule Deer 
Recipient: Dr. Chris Seabury- Texas A&M University, College of Veterinary Medicine 
 
Project Description: The ability to identify the largest-effect regions of the mule deer genome with respect 
to differential susceptibility to CWD is a core objective of the present study, and the results of this study 
will be used to inform and/or guide mule deer producers (i.e., farmers) regarding genetic improvement 
related to CWD resistance. 
 
Methods and Approach: Bioinformatic analyses were performed to predict all natural sources of genetic 
variation across the mule deer genome. These activities were paid for by Dr. Seabury; at no cost to the 
current grant. Following variant prediction, Dr. Seabury requested that GeneSeek accept an array design 
to fulfill the grant objectives related to initiating predictive genetics for chronic wasting disease in mule 
deer. GeneSeek delayed acceptance and eventually stated that they had changed their business model 
and would no longer accept an array design for this project.  However, the parent chemistry company for 
these types of arrays did accept the array design, as was willing to produce all the data necessary for this 
project, but an extension to this project timeline was necessary due to business model changes at 
GeneSeek.  
 
Outcome and Impact: A sole source PO for the mule deer custom array synthesis and genotyping 
service was completed, and the array was fabricated to finality by January of 2026.  The completed array 
has 200,000 genetic markers which cover all the mule deer chromosomes, and is now ready to be 
deployed.  At present, we are assembling the mule deer samples available to us from two CWD positive 
facilities.  The primary objectives of the project will include genome-wide association analyses with 
relationship matrix heritability estimates and genomic prediction with cross validation.  All samples will 
be submitted for genotyping before April of 2026, and thereafter, used in a variety of mixed linear model 
analyses.   
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Recipient: Ohio Department of Agriculture – Division of Animal Health 
Project Title: Ohio CWD Epidemiology Support and Genetic Improvement Plan  
 
Project Description: To strengthen Ohio’s Herd Certification Program (HCP) for farmed cervids and 
address Chronic Wasting Disease (CWD) susceptibility, this agreement employed a collaborative and 
data-driven approach. The project provided ongoing epidemiological support, using descriptive analytics 
to monitor and evaluate sample submissions and compliance across herds. 
 
Methods and Approach: In-person training sessions were held for veterinarians and hunting preserves to 
standardize CWD sample collection techniques and ensure best practices. Engagement with 
stakeholders occurred through regular industry meetings and updates at major conferences. For genetic 
improvement, the program supplied genetic testing materials, coordinated sample collection, and 
partnered with the North American Deer Registry (NADR) to analyze genetic results. The approach 
emphasized transparency, feedback-driven process improvements—including development of a new 
Cervid Sample Submission Form—and dissemination of information through quarterly newsletters and 
educational outreach. 
 
Outcome and Impact: The project led to substantial advancements: The team delivered two hands-on 
sample collection training sessions, developed a streamlined submission form following stakeholder 
feedback, and held regular meetings that fostered ongoing collaboration. The epidemiologist presented at 
the 2025 NADeFA Conference, highlighting predictive genetics as a tool for regulatory medicine. In the 
genetics initiative, 43 producers enrolled and 1,589 deer were tested, with NADR data showing increased 
S allele frequency and reduced average GEBV—markers of lower CWD susceptibility—which were 
reported back to producers. These achievements reflect notable progress in improving herd health and 
mitigating CWD risk through targeted epidemiological support, standardized methodologies, and genetic 
enhancement strategies. 
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