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Participants: The annual meeting in January 2026 capped an active year for the NRSP8 leadership team, which held virtual meetings monthly to move initiatives forward. These virtual meetings were attended by the chairs and aim coordinators, administrative advisors, and USDA representatives (listed). The in-person leadership meeting on 1/11/26 was attended by most of these individuals (travel delays and health issues precluded some from attending).
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	Yanghua He
	University of Hawaii
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	Huang Wen
	Michigan State University
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	Wellison Diniz
	Auburn University
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	Noelle Cockett
	Utah State; Lead AA
	noelle.cockett@usu.edu

	Steve Lommel 
	NC State U; South Admin Advisor (AA)
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	slommel@ncsu.edu

	John Kirby
	U of Rhode Island; AA
	jdkirby@uri.edu

	Joe Cassidy
	South Dakota State U; Midwest AA
	joseph.cassady@sdstate.edu

	Angelica Van Goor
	USDA-NIFA; USDA Representative
	angelica.van.goor@usda.gov

	Robert Godfrey
	USDA-NIFA; USDA Representative
	robert.godfrey@usda.gov 



Later that afternoon, the general business meeting was held and was attended by approximately 90 individuals representing many academic institutions, industry, and the USDA.

Brief summary of minutes of annual meeting: The meeting opened with an introduction of the leadership team and a review of the project aims. Past Chair Annette McCoy provided an overview of the ongoing work being spearheaded by the leadership team (see Milestones and Activities). Upcoming opportunities including a NRSP-8 sponsored workshop for summer 2026 and a summer fellowship stipend were announced. A keynote presentation was then given by Josue Chinchilla-Vargas, from Breeding Insight, a USDA-ARS program (hosted at the University of Florida) for enhancing the application of genomics tools to public breeding efforts in specialty crops and animals. A key component of the talk was opportunities for collaboration between NRSP-8 members and BI. Three of the four students awarded summer fellowships by NRSP-8 gave podium talks summarizing their projects and the deliverables from their summer work. This was followed by lightning talks given by the fifteen students awarded NRSP-8 travel stipends, designed to encourage attendees to go to their poster sessions. An executive summary of the successful summer workshop held in June 2025 was presented. The three aim coordinators then gave reports of aim-specific activities. In the absence of USDA representatives due to travel restrictions, Benjamin Reading presented an update the upcoming third-generation USDA Blueprint, which will set a 10-year vision for advancing animal genomics research in the United States. A call for station reports was made. Annette McCoy presented a change in organization of the leadership team efforts. Rather than being organized around the specific aims of NRSP-8, which are highly intertwined, moving forward the leadership team will identify cross-cutting strategic efforts with input from the membership and stakeholders. Short-term working groups will then be formed surrounding specific strategic efforts (e.g. 2026 summer workshop), with each group led by a member of the leadership team. This organizational structure will provide more opportunities for leadership and participation by NRSP-8 members. The group moved, seconded, and unanimously approved a return to PAG in January 2027 for the next annual meeting. The meeting was then adjourned. 

Accomplishments: NRSP-8, Building Applied Genomic Capacity for Animal Industries has three aims. Stations were asked to describe specific accomplishments related to these aims in their annual reports. These are highlighted below. 

AIM 1: Extending genomics capacity to a broader range of Animal Science stakeholders.
· (Cornell) Comparative approaches that utilize rigorous statistical methods across multiple species are powerful tools for understanding biological mechanisms and evolutionary processes. These methods provide significant biological insights by identifying evolutionary conservation and lineage-specific changes. For instance, comparing vertebrate genomes has led to the discovery of conserved non-coding regions crucial for regulating gene expression during development. Moreover, gene expression differences are thought to play a key role in phenotypic divergence across species. High-throughput mRNA sequencing (RNA-seq) has been employed across various species to study gene expression, offering insights into the regulation of development, immune response, and disease etiology. Despite these advances, current comparative approaches do not yet fully exploit the potential of emerging functional genomic data. Our research in comparative genomics seeks to address these challenges by integrating advanced bioinformatics pipelines to explore the genetic and molecular mechanisms underlying several key biological processes. We have made significant progress in the following areas: 1) mesenchymal stromal cell biology, 2) embryonic stem cell pluripotency, and 3) sex-specific aging markers. These studies have provided valuable insights into evolutionarily conserved regulatory mechanisms and species-specific differences, with important implications for both basic biological research and translational applications.
· (Cornell) We shared our published results on transcriptomic changes in dairy cow liver under HS through platforms like Twitter (X), reaching a diverse audience. These findings, alongside insights from our broader research, were also presented at the Plant and Animal Genome (PAG) conferences in 2022 and 2024, with an additional invited talk scheduled for 2025. Moreover, we delivered three invited talks on this topic in 2023, engaging public and academic audiences.
· (Idaho) We provide genetic information, data analyses and biological interpretation to Extension educators as well as several producer stakeholder groups. Invited presentation to stakeholder organizations this year included: 
· Murdoch BM, Olagunju T, Xie S, Clark E, Archibald A, Mousel M, McKay S, Hagen D, Hess A, Kalbfleisch T, Heaton M, Freking B, Murphy T, Bickhart D, Clarke S, Brauning R, Hadfield T, Cockett N, Rosen B, Smith TPL. Implication of the Sheep Genome with Disease in Domestic and Wild Sheep, American Sheep Industry Convention, Reno NV, January 29, 2026.
· Murdoch BM Developing the ovine pangenome. US Animal Health Association, Denver, Nov 4, 2025
· Murdoch BM and Davenport K. Things ewe should know about genetics. Washington State Sheep Producers. Oct. 30, 2025.
· Murdoch BM Understanding the Impact of Genetic Variation. U of Idaho INBRE and COBRE. Lewiston Idaho, April 29th, 2025.
· Murdoch BM Potential of Gene Editing for Disease Resistance and How to Make it Commercial. A Single-Step Toward the Future, Georgia April 9th, 2025.
· (UCDavis) During the past year, we significantly expanded genomics capacity for a broad range of animal science stakeholders by developing and disseminating open genomic resources, standardized analytical workflows, and community-accessible datasets. The project supported large-scale, multi-species initiatives (e.g., FarmGTEx and ChickenGTEx) that generated publicly available, well-annotated genomic and transcriptomic datasets, enabling researchers and industry users to more easily access, reuse, and benchmark genomic data across tissues and species. In parallel, the team developed scalable laboratory and bioinformatics pipelines, integrative data-analysis frameworks, and citable genomic resources that lower technical barriers, promote data sharing, and strengthen community-wide adoption of genomics-enabled research and breeding applications.
· (Arizona) The broader public benefited from this project through improvements in the sustainability, efficiency, and health of U.S. animal production systems. By expanding the ability of researchers, Extension professionals, and industry partners to use modern genomic and data-driven technologies, the project supports advancements that lead to healthier livestock, reduced reliance on antibiotics, better animal welfare, and more resilient food systems. The project’s educational activities, training workshops, and development of shared resources help accelerate innovation across animal agriculture, ultimately contributing to a more secure, efficient, and environmentally responsible food supply for consumers.
· (Aquaculture – multiple stations) Benjamin Reading previously served as one of the National Co-Chairs for Catalyzing Across Sectors to Advance the Bioeconomy (CASA-Bio), along with Cendric Gondro and Maci Meuller from the NRSP-8. The CASA-Bio Accelerated Breeding for All Economically Important Crops and Animals Advancement Workshop was conducted on August 12-16, 2024 in response to Presidential Executive Order (EO) 14081 Advancing Biotechnology and Biomanufacturing Innovation for a Sustainable, Safe, and Secure American Bioeconomy). The CASA-Bio report was made publicly available by the Office of Science Technology and Policy in fall 2024 and outlines an entirely new kind of science in plant and animal research—this will help to form the basis of the new USDA Blueprint (2028-2037) and is impetus for facilitating the NRSP8 and NRSP9 crossover. A revised version of the report was prepared by Benjamin Reading in 2025 and this is being reviewed presently by AgInnovation South: https://firebasestorage.googleapis.com/v0/b/kistorm-media.appspot.com/o/CASA-Bio%20Docs%2FAgSystems%20Accelerated%20Breeding%20for%20a%20Resilient%20Bioeconomy.pdf?alt=media&token=36926471-a7ca-4f1b-8398-9c955dfe4a28  
https://www.casa-bio.net/
· (Aquaculture – multiple stations) The group expanded workshop coordination to non-genomics audiences by establishing an NRSP-8 Aquaculture Genomics session at The Triennial Aquaculture 2025 Conference (March 6 - 10, New Orleans, Louisiana, USA), which was a joint international meeting of the World Aquaculture Society, the National Shellfisheries Association, and the Fish Culture Section of the American Fisheries Society (AFS). With support from USDA NIFA (Award #2025-67015-44205), this workshop entitled Visionary Opportunities in Aquaculture Genomics was led by Michael Phelps, who served as the inaugural Triennial Workshop Coordinator (2025). The workshop was designed to bring together leaders from the aquaculture genomics and physiology communities to accelerate cross-disciplinary knowledge exchange and collaboration and this effort increased overall visibility of NRSP-8 to the general aquaculture audience, industry, and researchers from other disciplines. Benjamin Reading led the session with a presentation overview of the NRSP-8 and aquaculture. Conducted over two days, the workshop featured two internationally renowned plenary speakers (finfish and shellfish) and 37 contributed presentations that highlighted major breakthroughs, emerging tools, and ideas for future directions to improve aquaculture production and sustainability to enhance U.S. seafood security. In particular the meeting included the shellfish genome consortia including the East Coast Shellfish Growers’ Association (ECSBC), Eastern Oyster Genome Consortium Workshop, NOAA Advanced Aquaculture Collaborative Programs such as East Coast Hard Clam Selective Breeding Collaborative, (NECC1901: Integrating Genomics and Breeding for Improved Aquaculture Production of Molluscan Shellfish, https://www.nimss.org/projects/view/mrp/outline/18609), StriperHub (https://ncseagrant.ncsu.edu/striperhub/), and others as well as the AFS Physiological Insights Towards Improving Fish Culture symposium (https://portal.nifa.usda.gov/web/crisprojectpages/0436467-aquaculture-2019physiological-insights-towards-improving-fish-culture-v.html). The workshop also included a networking and awards recognition reception that occurred following the session.
· (Aquaculture – multiple stations) Our work is to translate aquatic species genomics tools into a usable format for 21st century biology. Efforts to communicate the outcomes of this work to a broader audience including private sector and traditional biologists who may not be familiar with genetics or may not understand these resources for aquaculture-specific research, are necessary. We collectively published a synthesis paper, Advancing genetic improvement in the omics era: status and priorities for United States aquaculture, and the writing team co-chairs who led this effort were Neil Thompson and Linnea Andersen; overall there were 45 co-authors contributing to that effort.
· [bookmark: _Hlk161180393](Aquaculture – multiple stations) Benjamin Reading is Co-Coordinator of the National Program for Genetic Improvement and Selective Breeding for the Hybrid Striped Bass Industry, a national consortium of academic, government, and industry collaborators dedicated to improving hybrid striped bass aquaculture through selective breeding and domestication. The Pamlico Aquaculture Field Laboratory (Aurora, NC) is the sole world source of these domestic fish. Hundreds of different striped bass and white bass families are being bred at this site annually and we have disseminated thousands of broodstock fish to commercial hybrid striped bass farmers in North Carolina and South Carolina since 2015; an equivalent number of broodstock animals were distributed throughout the Midwest from the USDA ARS Harry K. Dupree Stuttgart National Aquaculture Research Center, who are official collaborators in this endeavor.
· (Aquaculture – multiple stations) USDA ARS and Troutlodge collaborate on cutting-edge trout genetics, breeding, and nutrition research, focusing on developing disease-resistant, more efficient rainbow trout strains, and applying genomics/gene editing for faster growth and better production, bridging fundamental science with commercial aquaculture needs. Their partnership leverages ARS's scientific facilities with Troutlodge's industry expertise and breeding programs.
· (Aquaculture – multiple stations) The USDA ARS focuses on improving the efficiency and profitability of U.S. catfish farming and collaborates with Mississippi State University's Thad Cochran National Warmwater Aquaculture Center to conduct research across various areas, including genetics to Develop improved catfish strains and hybrids, such as the "Delta Select" channel catfish, which offers a 50% faster growth rate and higher carcass yield.
· (Iowa State) Breeding companies are willing to share genomic data for academic research but need to protect their research investments in genomics data that gives them a market advantage over their competitors.  Research in agricultural genome to phenome (AG2P) research to link genes and their function to important agricultural traits benefits greatly from access to industry data. With the long-term goal of enabling efficient and effective AG2P research and applications to advance livestock and crop production, this project seeks to develop the following multifaceted strategy: (1) fostering streamlined data sharing of public data, (2) innovating data sharing methods that protect confidentiality, and (3) enabling collaborative research without data sharing. (4) delivering educational resources on effective data sharing and collaboration in AG2P. The expected outcomes are platforms and methods for data sharing and collaboration using both public and confidential data.
· (U of Sydney) Multiple ongoing projects support community efforts:
· Online Mendelian Inheritance in Animals (OMIA,  https://omia.org/). OMIA is a globally used free database summarizing information about inherited diseases and traits in animals. Activities: daily curation and periodic enhancements to the database. 
· Anstee Hub for Inherited Diseases in Animals (AHIDA, https://ahida.sydney.edu.au/). AHIDA is a portal for reporting and surveillance of inherited diseases in animals in Australia.
Activities: stakeholder engagement and maintenance of resource. 
· Vertebrate Breed Ontology (VBO, https://monarch-initiative.github.io/vertebrate-breed-ontology/). The Vertebrate Breed Ontology (VBO) was created by the Monarch Initiative, at the instigation of, and in collaboration with Online Mendelian Inheritance in Animals, as a means of incorporating all breed names into a single computable resource.
Activities: updating information in VBO
· Mondo disease ontology (Mondo; mondo.monarchinitiative.org). Mondo aims to harmonize disease definitions across the world.
Activities: in collaboration with Monarch team members, adding inherited disease in animals to Mondo
· International Society of Animal Genetics (ISAG) - Animal Genetic Testing Standardization workshop. 
Activities: Member of committee, Workshop held at 40th ISAG Conference in South Korea and contributed as expert to ‘Animal Variant Classification’ using newly developed animal variant classification guidelines.
· As part of OMIA and AHIDA related work, I regular interact with animal scientists, veterinarians, DNA testing service providers and animal owners in relation to inherited disease research.
· (MS State) As horse breed associations within the United States are looking to expand their registration numbers, responsible stewardship of breeding practices to preserve phenotypical characteristics unique to a breed are necessary to ensure future breeding stock reflects that of the foundation lines of the breed. Pedigree tracing assists in exploring generational establishment of breeding stock including historical documentation of coat color phenotype, and this can be of value to breeds where registration guidelines are linked to specific phenotypical characteristics. Working with the Palomino Horse Breeders Heritage Foundation Museum, pedigree tracing was utilized to explore the foundation bloodlines of the breed and potential influence of other alleles besides the crème allele that is present within the current population of the stock-type (e.g. Quarter Horse) and pleasure-type (e.g. Saddlebred) horses of the Palomino Horse Breeders of America Association (PHBA). Further collaborations were established for the pedigree tracing of the pleasure-type group that included working with the Golden American Saddlebred Horse Association and the American Saddlebred Horse & Breeders Association. Similar work as the PHBA study was carried out with the Mountain Pleasure Horse Association in collaboration with the Livestock Conservancy with additional analysis of not only coat color phenotype, but supplementary exploration of gait phenotype. As a breed that is currently on the critical breed list within the Livestock Conservancy due to a small population size, breeding practices are being expanded, but these practices should ensure that the phenotypical characteristics of the foundation bloodlines are preserved in order to maintain the historical foundation of the breed. By working with the horse associations and related organizations, information exchange was facilitated through the research process that allowed for findings including research datasets to assist in promoting responsible breeding practices within the associations and to now setup working groups that include producers within the industry that will work with researchers to establish breeding and registration practices that promote breed preservation.
· (Kansas State) We successfully established and led the Spatial Transcriptomics Core Facility at Kansas State University, providing administrative and leadership oversight for advanced spatial profiling technologies (GeoMx and CosMx). This core facility serves as a regional hub, fostering collaborative partnerships across KSU, the University of Kansas Medical Center, Texas A&M, USDA-ARS, and the NIH. By developing critical resources such as cross-species probe panels and morphology markers, we have lowered the barrier for animal science researchers to integrate high-resolution spatial genomics into their studies of disease pathogenesis.
· (Kansas State) We engaged extensively with diverse stakeholder groups to translate genomic research into actionable health and production solutions:
· International Veterinary Immunology Symposium (Vienna, Austria): Selected as a U.S. Speaker to present on systems vaccinology and the development of prototype interferon-augmented vaccines.
· Appointed Chair of the American Association of Immunologists (AAI) Veterinary Immunology Committee Symposium for Immunology2025.
· US National Animal Genome Research Program (NRSP8): Attended the Summer Workshop for  direct stakeholder training in data capacity and genomic analysis.
· Featured Speaker and Panelist for the US Animal Vaccinology Research Coordination Network (USAVRCN), presenting on the translation of "omics" research into improved swine health.
· Featured Speaker at the Conference of Research Workers in Animal Diseases (CRWAD), engaging with the primary community of animal disease researchers in the U.S.
· Actively engaged with the swine industry through the International Conference on Swine Viral Diseases.
· Invited Guest Speaker on The Swine Health Blackbelt Podcast, disseminating research on swine genomics and diagnostics to an audience of over 300,000 followers (veterinarians, nutritionists, and producers) across 85 countries.
· Engaged the broader life sciences community through Carpentries workshops to improve cross-disciplinary data literacy.
· Keynote and Featured Speaker at the KSU Biosafety and Biosecurity Summit, Bionexus KC Nexus Informatics, and the Cystic Fibrosis Seminar Series (KUMC), highlighting multi-omics and non-traditional animal models for human and animal health solutions.
· (Auburn) At the ASAS 2025 Annual Meeting (July 6-10, Hollywood, FL), Dr. Chris Tuggle (ISU) and Dr. Diniz (AU) participated during the poster sessions to promote the RCN and NRSP-8 initiatives. We engaged with attendees, distributed informational flyers, and had a booth with a poster highlighting the goals and resources available through these programs. We have talked with 23 attendees, including graduate students (GS), assistant professors, postdocs, and research scientists.
· (Auburn) I have given a talk to the Alabama Beef Cattle Improvement Association (BCIA) during their annual meeting about genomics and heifer selection. April 2025. 
· (UCDavis) Supported community use for all public equine data generated in our laboratory through the NCBI SRA database, including mRNA-sequencing (spinal cord, liver, small intestine) and whole-genome sequences.
· (UCDavis) Supported community use of Iso-seq data across eight equine tissues through the NCBI SRA database.
· (UC Davis) Created an allele-specific expression resource for the equine transcriptome (Harrison, et al. BMC Genomics 2025). 
· (UC Davis) Invited speaker: 46th Lake Tahoe Equine Conference, American Quarter Horse Association, Equine Sciences Society, American College of Veterinary Internal Medicine, National Pedigreed Livestock Council, Florida Veterinary Medical Association Promoting Excellence Symposium
· (Nebraska) Presented on population diversity and management, Friesian horse breeders and KFPS personnel, Nijmegen, Netherlands. April 2025.
· (Nebraska) Presented update on Clydesdale genetics to Budweiser Clydesdale Operations.  Boonville, MO.  June 2025.


AIM 2: Supporting capacity to integrate genomic and biological data.
· (Cornell) I’m co-chairing the Women in Bioinformatics workshop (WIBI) in 2026 April. I delivered a keynote talk at WIBI 2023 and participated as a panelist to discuss career challenges, skill development, gender diversity, and mentorship in bioinformatics. These discussions focused on strategies to increase the participation of underrepresented groups in leadership roles and identified mechanisms to support marginalized communities. Following the event, I shared links to fellowship opportunities and resources to inspire attendees and empower their future endeavors in the field.
· (Idaho) The Murdoch lab has several active research projects including telomere-to-telomere genome assemblies, pangenomes, cattle genome in a bottle, genetic wide association analyses, functional annotations of animal genomes (FAANG) assay and analyses.
· (UCDavis) Over the past year, we strengthened the capacity to integrate genomic data with biological and phenotypic information by fostering interdisciplinary collaboration and developing integrative analytical frameworks across multiple livestock species. The project brought together geneticists, bioinformaticians, and systems biologists through large consortium-based efforts (e.g., FarmGTEx and ChickenGTEx) that required coordinated data generation, harmonization, and cross-tissue analysis, effectively identifying gaps and best practices in multi-dimensional data integration. In addition, the project supported training and professional development for students and early career investigators through participation in genomics, bioinformatics, and data science–focused research activities and collaborative networks, enhancing workforce readiness for integrative animal genomics research.
· (Hawaii) To advance our goal of understanding how Hawaiʻi’s seasonal environment influences cattle health, we established and followed a group of cattle at the UH Mealani Research Station. By repeatedly collecting samples from the same animals every three months, we were able to observe how changes in seasons and pasture conditions affect the animals over time rather than relying on one-time measurements. We collected simple, mostly noninvasive samples, including sweat, saliva, feces, and blood from the cattle, along with soil and grass samples from the areas where the animals grazed. Measuring stress hormone levels in saliva and blood allowed us to track how cattle respond physiologically to seasonal changes. At the same time, analyzing microbes from soil, forage, and the cattle gut helped us understand how the environment shapes digestive health and metabolism. Using advanced DNA sequencing technology in our laboratory, we generated a large and detailed dataset describing these microbial communities. Together, these activities provided critical information needed to identify biological indicators of seasonal adaptation in cattle, laying the foundation for future tools that could help monitor animal health and support more resilient and sustainable livestock systems in Hawaiʻi.
· (Arizona) Advances in animal genetics and genomics have transformed livestock, poultry, and aquaculture production over the past two decades. As animal industries adopt new technologies—including sensors, cameras, automated monitoring systems, and machine-learning tools—there is a growing need to connect these rich data sources with genomic information to better understand animal traits, predict health outcomes, and guide management decisions. This project addresses that need by building national capacity to combine genomic, environmental, and management data and make these resources accessible to a broader range of animal scientists, Extension professionals, and industry partners. By strengthening connections between genomics and data science, the project will help researchers analyze large, complex datasets and apply them to real-world challenges such as improving animal welfare, reducing reliance on antibiotics, increasing resilience to disease and climate stress, and enhancing production efficiency. The effort also emphasizes re-use of existing datasets, maximizing the value of past research investments. A core component of the project is education and workforce development. Many animal scientists lack training in genomics, bioinformatics, and data science, creating barriers to fully using these technologies. By providing coordinated training, outreach, and collaborative opportunities, this project will prepare the next generation of researchers and practitioners to apply cutting-edge genomic tools in U.S. animal industries and support a more sustainable and competitive agricultural system.
· (Aquaculture – multiple stations) Linnea Andersen served as Chair of the National Aquaculture Genomics Workshop hosted at the International Plant and Animal Genome (PAG) 33 in 2026. Presentations: 16 with representation from academic, government and private sector. Attendees: 75 with international and national participation. The Aquaculture Genomics Workshop was followed by a business meeting and reception for workshop attendees and speakers, hosted by our industry advisory group, The Center for Aquaculture Technologies (CAT, San Diego, CA). Much thanks to CAT, as they provided one student travel award (Aquaculture Species Group Student and Postdoctoral Fellowship Bursaries); three student travel awards were provided by NRSP-8 to total four student travel awards to PAG 33 in 2026.
· (Iowa State) Disease represents one of the largest economic cost components to the U.S. swine industry. The objectives of this study were to investigate the use of stress hormone levels in hair as indicator traits to select for disease resilience.  The level of cortisol in hair collected from pigs before and following their exposure to a polymicrobial natural disease challenge was found to be heritable and the latter was found to be genetically correlated to disease resilience. We also identified a major gene that decreases the level cortisol in hair by ~30% both before and after the disease challenge and that was associated with improved disease resilience. These provide important tools to select for disease resilience. 
· (Iowa State) Feed and methane production impact the production efficiency of dairy farming.  This project seeks to develop a breeding tool to allow for selection of reduced methane production and maintain an existing tool to select for improved feed efficiency in dairy cows. Data were collected using the Calan Broadbent and GreenFeed systems to obtain feed intake and methane data, respectively. Methods were developed to use milk testing data as a proxy that is cheaper and easier to scale across commercial farms.  These studies provide important data to help sustain the US PTA Feed Saved genetic evaluation used by dairy farmers to select for improved feed efficiency.  They also provide new information that can be used to reduce demand for feed and corresponding costs to dairy farmers through use of genetic tools.
· (Iowa State) Geneticists have identified a number of genes that impact economically important traits in livestock, but little is known about the function of DNA outside of gene which comprises 90%+ of the genome.  This is also where most of the genetic markers and QTL/ GWAS peaks are found in livestock species.  Genome annotation may help geneticists to better understand the function of the livestock genomes, improve prediction of animal genetic merit using genomics, and help identify targets for gene editing.  This project seeks to annotate regulatory regions in the non-genic regions of the genome in cattle, pig and sheep to help determine their roles in traits important to production efficiency, health and sustainability.  Initial analyses in pig immune cell data identified 19,663 candidate regulatory regions with 2,117 novel  reproducible features identified that may represent immune cell specific regulatory regions. 
· (Kansas State) Capacity was expanded through a U.S. FDA-CVM Cooperative Agreement to establish the “Intentional Genomic Alteration (IGA) Innovation Center” (Co-Investigator: Maci Mueller). This center supports the integration of genomic and biological data to streamline the regulatory pathway for precision breeding. Additionally, we applied systems vaccinology to integrate transcriptomic data with vaccine efficacy results, identifying antiviral biomarkers in porcine macrophages following challenge with Porcine Reproductive and Respiratory Syndrome Virus.
· (Arkansas) Worked with faculty and postdocs at Mississippi State on applying Machine Learning to a vexing problem in bacterial pathogens of domestic animals: How can you discern the important genomic differences between isolates with different pathogenicities, host specificities, or other phenotypic traits. Using Machine Learning and protein encoded k-mer analyses we have examined different isolate genomes from Enterococcus cecorum with different pathogen types (commensal, bone, early sepsis) in broilers and shown that this approach can discern minor genomic variations tied to any specific trait. This method should be adaptable to any pathogen in any host species.
· (Nebraska) The pan-genome effort has moved forward with the initial publication soon to be submitted that describes the mapping of 77 haplotypes representing 24 breeds of horse to the T2T reference genome and subsequent creation of pangenome graphs and variant calling files.  This resource allows for the most comprehensive analysis of diversity in equids to date.  Work is continuing to add additional T2T genomes and haplotypes and to build better means by which others can utilize these data.
· (Nebraska) My group is also working to characterize the genetic diversity of the Shire horse, which is considered critical with regard to sustainability of the population.  We have generated 70K genotype data on horses representing 3 generations.  This work will be used to describe changes in diversity, provide a comparison of genomic vs pedigree data, and help breed managers in decision making.

AIM 3: Education, training, and outreach to develop a data-savvy workforce.
· (Cornell) Since 2022, I have designed and taught a new course, Animal Genomics and Epigenomics, which provides a foundation in functional genomics, epigenomics, and basic bioinformatics. The course is designed to equip students with advanced techniques and tools in genomics and their applications in animal biology, health, and production. The course consists of weekly lectures covering basic concepts and weekly workshops (computer labs or journal discussions). Workshops consist of exercises and discussions to provide students with hands-on experience performing basic genomic analyses. Students will become familiar with the NCBI, UCSC genome browser, databases, and basic bioinformatic tools. Students will work in groups on a final project and develop research goals to study the function(s) of a specific gene of interest.
· (Idaho) The Murdoch lab trained three graduate students and three post-doctoral fellows.
· (Aquaculture – multiple stations) The Visionary Opportunities in Aquaculture Genomics workshop invested in workforce development by providing competitive travel awards to seven graduate students, enabling their participation, presentation, and networking at the world’s largest aquaculture conference. Collectively, the workshop strengthened community cohesion, elevated student engagement, and laid the groundwork for future collaborative research at the intersection of aquaculture genomics and physiology. Award recipients attended the symposium reception and were recognized for this honor and had the opportunity to meet professionals engaged in all aspects of aquaculture genomics, attend technical sessions, industry sessions, and workshops specifically designed to address the career development needs of students. This was an excellent time for students to network with potential graduate school advisors or locate entry-level jobs.
· (MS State) Due to the multi-faceted approach of this project including the various breeds that became working partners for this study, there were multiple students that were utilized for various stages of the project. Further, as the students’ interest grew new areas associated with this project were explored including clinical applications associated with phenotypical characterization. This allowed student numbers to more than double from last year with several of these students continuing their work in the coming year.
· (Kansas State) Led by PhD student, William Tank, we implemented a dual-track computational training strategy at Kansas State University to build a "data-savvy" life sciences workforce:
· The Carpentries: Conducted hands-on, community-driven workshops teaching foundational programming and data management skills to learners across all academic stages.
· useGalaxy Platform: Expanded access to advanced genomic analyses via the useGalaxy platform. This web-based, no-code interface allows researchers to design and share reproducible workflows without requiring programming expertise, effectively lowering the technical barrier to entry for computational biology.
· Graduate Mentorship: Supported and recruited Graduate Research Assistants through the USDA-NIFA-HEP and K-INBRE 5 programs, ensuring a pipeline of interdisciplinary scientists equipped with both wet-lab and dry-lab expertise.
· (Auburn) Developed a special topic course on Nutritional Epigenetics and Bioinformatics.
· (UCDavis) Faculty member for Burroughs Wellcome Becoming Faculty short course, designed to help aspiring clinician-scientists to launch a scientific career

Across stations, many students have completed training under the leadership of NRSP-8 members in the past year including more than 10 undergraduate students, 12 MS students, 30 PhD students, and three postdoctoral fellows.

Key accomplishments by the NRSP-8 leadership team on behalf of the entire community in the past year include maintenance of an External Advisory Board, outreach activities by NRSP-8 members at several non-genetics meetings, awarding travel awards to 15 trainees to attend the annual meeting, awarding summer stipends to four trainees, completion of a stakeholder survey aimed at extension agents, ongoing updates to the NRSP-8 website (animalgenome.org) and execution of a workshop in Lincoln, NE in June 2025. These are detailed under “Milestones and Activities” below. 




Milestones and Activities: 

1. Maintenance of an External Advisory Board. A key component of NRSP8’s proposed activities is the engagement of stakeholders representing diverse facets of animal agriculture. Stakeholders will be engaged in multiple aspects of this project, including key decision-making processes. An External Advisory Board (EAB) of industry stakeholders will help ensure that project activities are focused on industry needs. The EAB will meet with NRSP8 leadership at least annually. Nine individuals representing extension, commodity industry groups, and the technology sector have been recruited to the EAB. The EAB is currently comprised of the following individuals:
· Chad Page, Utah State University, Small ruminant extension specialist
· Jose Carrillo, Council for Dairy Breeding, Dairy industry
· Johnny Mac Smith, Grayson Jockey Club Research Foundation, Inc., Equine industry
· Travis Williams, Hy-Line International, Poultry industry
· John Buchanan, Center for Aquaculture Technologies/AquaBounty, Aquaculture industry
· Randie Culbertson, Iowa State University, Beef extension specialist
· JR Tait, Neogen Genetics, Bioinformatics industry
· Austin Putz, Hypor Genetics, Swine industry
· Kelli Retallick, Angus Genetics, Beef industry

A subset of EAB members were available to attend the summer workshop in June 2025, which was designed to address many of the discussion points/suggestions that were brought forward by the EAB members at previous meetings.

2. Development of stakeholder surveys. There are many potential stakeholders that have an interest in the activities of the NRSP8 community. The first two stakeholder groups targeted are educators and extension specialists. The educator-focused survey was released in late spring 2024 and results were collected through the summer and early fall. Results were presented at the January 2025 annual meeting and reported in Appendix D last year. Based on the results that survey, the leadership team recruited 25 NRSP-8 members who are willing to serve as guest lecturers in their areas of expertise. This list will be posted on the NRSP-8 website and will be distributed through the same channels that distributed the educator stakeholder survey. We will encourage NRSP-8 members to include guest lecture requests in their annual station reports. Other needs were revealed in the stakeholder survey that NRSP-8 community members are well-qualified to address, but they will all require additional funds that the project does not have. We need to identify partners to leverage efforts and funding support and will need to develop teams to systematically tackle each need.

A stakeholder survey focused on extension specialists was conducted throughout 2025, with results reported at the January 2026 annual meeting. Extension personnel are integral in providing information to animal industry producers and businesses. To better define what educational programs are needed by Extension in the areas of breeding and genetics, genomics, cloning and other reproductive technologies, genome editing, and genetically modified organisms, an electronic survey was sent out to agricultural and natural resource Extension staff, including specialists, county agents, and educators. There were 34 respondents who reported that information requests from clients were most commonly related to livestock production and management, followed by requests for animal health and disease, and animal nutrition information, whereas information about animal genomics and cloning were requested only sometimes. In the areas of NRSP-8 expertise, Extension personnel were most comfortable responding to questions on genetic editing and somewhat comfortable with questions about cloning, genomics, and genetic markers (including determination of parentage), but uncomfortable responding to questions regarding reproductive technologies and animal breeding concepts. The respondents indicated that written content and application examples of genomics and cloning would be most helpful to them. These results will inform future NRSP-8 resource development.

3. Support for students and early career investigators to engage with genomics research. 
A. Travel awards: Travel support to meetings is a key component for engaging students and early career investigators. Fifteen awards were given to trainees (trained by current NRSP-8 members) to attend the 2026 annual meeting at PAG. Registration for the event was sponsored by Scherago International, while travel funds were provided by NRSP-8. All trainees were required to present a lightning talk at the annual business meeting workshop, and also had to present either a poster or a podium talk in another session. Winners were selected based on evaluation of the quality of the submitted abstract and alignment with NRSP-8 aims. Species of interest was not considered in the scoring criteria, but fortuitously, research from nearly all major animal commodities groups were represented, in addition to species-agnostic bioinformatics work. The 15 awardees were from 13 different institutions and represent a range of training levels:
· Ridwan Ahmed, Postdoctoral Fellow, University of Maryland 
· Alejandra Álvarez Múnera, PhD student, University of Georgia
· Mackenzie Batt, PhD student, University of Nebraska-Lincoln
· Giovanni Coelho Ladeira, PhD student, University of Florida
· Jeong Hoon Han, PhD student, Pennsylvania State University
· Sumaya Kambal, PhD student, University of Missouri
· Heegun Lee, PhD student, University of Georgia
· Michael Morozyuk, PhD student, Virginia Polytechnic and State University
· Caitlin Moulder, PhD student, Oklahoma State University
· Kate Pottle, PhD student, Auburn University
· Thais Ribeiro da Silva, PhD student, Auburn University
· Elaina Sculley, PhD student, Purdue University
· Nada Srour, PhD student, Middle Tennessee State University
· Hui Wen, Postdoctoral Fellow, North Carolina State University
· Xingtan Yu, PhD student, Cornell University

B. Summer fellowships: NRSP-8 supported summer research fellowships for four individuals in 2025, all mentored by current NRSP-8 members. Applications were evaluated by an ad hoc committee and awarded based on scientific merit and alignment with the goals/aims of NRSP-8. Three of the four awardees presented their work at the annual meeting at PAG in January 2026, with travel support provided by NRSP-8.
· Mingsi Liao, PhD student, Virginia Polytechnic and State University; Automated detection of diarrhea in dairy calves using AI-based image analysis
· Adebisi Ogunbawo, PhD student, Purdue University; Development of trait-specific SNP panels from whole genome sequencing data
· Guangsheng Li, PhD student, Cornell University; Building the embryonic isoform atlas in bovine preimplantation embryos
· Sarem Khilji, PhD student, University of Idaho; T2T genome assembly in cattle 

4. Development of workshops and other training opportunities. Outreach activities continue to be undertaken by the NRSP-8 leadership team with presentations and booths at various conferences not typically focused on genetics (e.g., American Society of Animal Scientists). In addition to this, and to species-focused activities that occurred at PAG in 2026 in parallel to the NRSP-8 annual meeting, a workshop was conducted June 6-7, 2025 in Lincoln, NE immediately following the conclusion of the USPLF (precision livestock farming) conference. The target audience was scientists, educators, and extension agents who are interested in harnessing genetics/genomics tools to further their research, teaching, and extension goals. The first day of the meeting was organized into three tracks: Introductory, for attendees wanting to learn more about genetics/genomics but with little prior knowledge; Intermediate, for attendees wanting to learn about data analysis approaches; and Advanced, for attendees wanting to discuss the next big challenges for the community and disruptive technologies on the horizon. Keynote talks were given by industry representatives from Neogen Genomics and Illumina, with a robust discussion period afterwards. The second day was discussion focused, with four Research Interest Groups (RIGs) organized based on attendee interests. These were: Genome-to-phenome pipeline development, Genomics for trait discovery, Data integration and use of AI, and Collaborative funding and training opportunities. Structured lunches pairing faculty and industry representatives with trainees were organized for both days, and a dinner and networking event was held at the end of the first day.

The final attendance was 33 individuals. There were four members of the NRSP8 executive committee who served as instructors/facilitators, two members of the External Advisory Board, eight industry representatives, two local USDA-ARS researchers, six faculty members, and eleven trainees. The universities represented among all attendees were Iowa State University (2), Kansas State University (1), North Dakota State University (2), South Dakota State University (1), University of Arizona (1), University of Florida (1), University of Illinois Urbana-Champaign (2), University of Minnesota (3), University of Nebraska-Lincoln (8). There were a mix of faculty/trainees that had attended USPLF and stayed for the workshop and those who traveled to Lincoln just to attend the workshop. The organizations represented among all attendees were Grayson Jockey Club Research Foundation, Inc. (1), Illumina (5), Neogen Genomics (2), Optimum Genomics LLC (1), and Thermo Fisher Scientific (1). The industry representatives were active participants in all the sessions, and a repeated comment was how much they appreciated being able to interact in a meaningful, non-transactional way with stakeholders (a rare opportunity).

In-person and emailed feedback about the meeting was universally positive. Attendees stated that they appreciated the intimate nature of the workshop, found the discussions stimulating, and found the information valuable and immediately applicable. The presence of industry stakeholders and a representative from a funding agency were great additions to the group as they brought unique perspectives to the discussion. They commented that they really appreciated the invitation and would be willing to participate in similar events in the future. The central location was viewed as a plus by participants, who would not have been able to travel to a more distant location and said that they haven’t had access to this kind of workshop before. Topics of interest suggested by attendees in our feedback survey include: epigenetics, integrating multi-omics data, integration of AI models with data analysis, identifying and installing bioinformatics software/pipelines.

2026 workshop plans: Building upon the success of the 2025 summer workshop, a one-day hands-on training and networking event is planned in conjunction with the American Society of Animal Science (ASAS) conference in Madison, WI on July 19, 2026. This pre-conference workshop will be open to all ASAS attendees. Participants will select one of three focused tracks: Introductory Genetics/Genomics, Advanced Functional Genomics, and Advanced Quantitative Genomics. Round table discussions and networking opportunities will connect attendees across tracks. EAB members will be invited to participate in this event.

Outputs: A key deliverable for NRSP-8 is accessibility of the tools and resources developed by the community. The animalgenome.org website and AnGenMap listserv have been important tools historically leveraged by the NRSP-8 community. In collaboration with the Animal Genomics RCN, this website has begun a major overhaul to make it an attractive and user-friendly portal for both geneticists and the general public. The AnGenMap listserv is still being used to aid in communication of initiatives, and a NRSP-8 bulletin board has been established to provide a central location for both academic and industry members to post workshop announcements, training opportunities, internships, etc.  

Impacts: In addition to the wider outreach efforts described above, we continue to work on retention of previous members and recruitment of new members to the multistate group, with particular interest in involving extension officers and industry stakeholders. There are currently 90 NRSP-8 members representing institutions in 36 states. The stakeholder surveys will be used to guide future actions by the NRSP-8 community to maximize impacts on the broader agricultural industry. The activities outlined under the Aim-specific accomplishments above reflect immense impact by the NRSP-8 community as a whole. Of particular note are the many interactions with industry stakeholders undertaken by NRSP-8 stations across a variety of commodity groups (listed under Aim 1).

Indicators: The “new” NRSP-8 application was accompanied by letters of support from more than 20 industry stakeholder groups, indicating broad buy-in for the efforts of the community to extend genomics capacity to a broader range of Animal Science stakeholders. This is underscored by the many stakeholder interactions reported by our NRSP-8 members. Industry leaders approached about EAB membership were also enthusiastic about participation and are contributing materially to the direction of planned efforts. Continued indicators of success will include membership in NRSP-8, completion of stakeholder surveys (in addition to informal stakeholder feedback), and attendance at NRSP-8 sponsored meetings and workshops.
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Grants and Contracts Awarded
These are self-reported by members of the NRSP-8 community, who leverage community resources in their individual and collaborative work.

USDA-NIFA conference workshop, “Genomics and Epigenomics of Aging” Workshop at PAG32, 11/2024-11/2025, $18,500
PI: Duan, Co-PI: Riddle N.C., Biga, P.R.
Responsibilities: I serve as a co-chair of the Genomics and Epigenomics of Aging workshop at PAG meeting 2025. My lab conducts comparative transcriptomic analyses of pluripotent stem cells (PSCs) among mammalian species. The results of these analyses will feed into a machine learning (ML) system to identify evolutionarily conserved and taxon-specific drivers of sex-specific aging. I’m also the co-director of the Integration Initiative: Sex, Aging, Genomics, & Evolution (IISAGE) Technology Infrastructure division, which supervises all data sharing within our institute as well as managing our sample database. 

USDA-NIFA     “Uncovering complex trait genetic architecture through integrative epigenomics in an advanced intercross chicken line”
H. Zhou (PI), Y Wang, A. L. Fang 1/1/2022 – 12/31/2025 
		
NIFA: The project titled “Epigenetic regulatory mechanisms affecting growth and feed efficiency by comparing modern broilers with control meat-type genetic line” 
H. Zhou (PI), 1/1/2021 – 12/31/2025

USDA NIFA (Award #2025-67015-44205) VISIONARY OPPORTUNITIES IN AQUACULTURE GENOMICS
Project Start Date: Jan 1, 2025	Project End Date: Dec 31, 2025		$24,000
https://portal.nifa.usda.gov/web/crisprojectpages/1033391-visionary-opportunities-in-aquaculture-genomics.html 

	PIs
	Project Name
	Funding level
	Funder
	Years

	Rosero, et al.
	An integrated approach to improve whole herd pig survivability 2.0 
	$500,000
	National Pork Board
	24-26

	Koltes et al.
	Development of an Integrated Encyclopedia of Cis-regulatory elements in domestic animal species through data re-use.
	$800,000
	USDA-NIFA-AFRI
	2024-2027

	Koltes et al.
	Accelerating agricultural Genotype to Phenotype (G2P) discoveries through data reuse with Artificial Intelligence
	$22,000
	Iowa State  Translational AI center
	2025

	Cockett, et al.
	Animal Breeding-RCN: Farm Animal Genomics Collaborative. 
	$3,200,000
	USDA-NIFA-AFRI
	2024-2029

	SUMMARY:
	4 projects: $4,522,000
	
	
	



Nicodemus, M, Cavinder, C., “Pedigree Tracing to Determine the Origin of the Dilution Gene within Color-Designated Horse Breed Registries Requiring a Golden Coat Color,” Office of Research and Economic Development, Undergraduate Research Program Grant, Mississippi State University, $1,999 (June 2024 – August 2025).

USDA Funds (Regular & Multistate/Hatch)
· USDA – REE-NIFA-NIMSS-Hatch Multistate: "Genomic Capacity: Building Applied Genomic Capacity for Animal Industries" (10/01/2023–09/30/2028).
· USDA – REE-NIFA-NIMSS-Hatch Multistate: "Swine Viral Diseases" (10/01/2024–09/30/2029). 
· USDA-NIFA-AFRI FASE-EPSCoR: "Validation of a Live-Virus Vaccine Candidate for Efficient Attenuation and Better Protection" (3/20/2023–5/31/2026). (Co-PI: Miller).
· USDA-ARS-NACA: "Nipah VLP Vaccine for Pandemic Preparedness" (8/01/2024–8/01/2025). (PI: Miller).
· USDA-ARS-NACA: "Nipah VLP Vaccine for Pandemic Preparedness: AM02-Hendra/Nipah Virus: Rapid and Improved Equine Vaccine-Platform" (8/01/2025–8/01/2027). (PI: Miller).
· USDA-NIFA-AFRI: "Partnership: Validation of Novel Transcriptomic Blood Biomarkers of Pain in Cattle and Swine after Routine Management Procedures" (04/01/2022–03/31/2026). (Collaborator: Miller).
Federal (Non-USDA)
· HHS-NIH-COBRE: "Center on Emerging and Zoonotic Infectious Disease (CEZID). Pilot project: Comparative transcriptomic analysis of IAV infection in porcine organoid". (PI: Miller).
· FDA-CVM Cooperative Agreement: "Intentional Genomic Alteration (IGA) Innovation Center." (Co-PI: M. Mueller).
Foundation & International
· Bill & Melinda Gates Foundation: "Auravax Therapeutics: NanoSTING PK/PD Study in the Outbred Pig Model" (7/1/2025–6/30/2026). (PI: Miller)
· The Council for Scientific and Industrial Research: "Evaluating Novel Virus-Like Particle Vaccines Against Nipah Virus" (02/01/2026–02/01/2027). (PI: Miller).
· FFAR: "International Consortium for Antimicrobial Stewardship in Agriculture" (10/01/2024–09/30/2028). (Collaborator: Miller).
Industry & Internal (Tool/Workflow Development focus)
· Illumina: "Comparative Shotgun Metatranscriptomic Analysis of Influenza A Virus Infection in Porcine Organoids" (2023–2025). In-kind grant. (PI: Miller)
· Edge Animal Health: "HPAI Vaccine Immunogenicity Studies" (3/1/2025–2/28/2027). (PI: Miller).
· K-State Innovation Partners: "A New Method of Producing Broadly Protective PRRSV Vaccines" (9/01/2023–08/31/2026). (PI: Miller).
· KSU-CVM SMILE: "Pen-side Latex Agglutination Test for the Detection of SARS-CoV-2 Exposure in Animals" (10/01/2023–12/31/2025). (PI: Miller).
· 1 K-State Academic Innovation Fund: "Diseases Genomics & Diagnostics." (PI:Miller)

Auburn Research Support Program (RSP). $50,000. Epigenetic Mechanisms of Paternal Effects on Offspring Spermatic Programming. PI. 

NIFA – AFRI. $300,000. Mid-gestation protein/energy supplementation to beef heifers and programming of metabolism, growth, and sexual development in male offspring. CO-PI. 

2025
1.	UC Davis Center for Equine Health 24-08				Finno (PI)			January 2025-Dec 2025
	Role: PI								$38,892
Validating an intronic variant in FDXR as the cause of equine juvenile spinocerebellar ataxia
The goal of this study is to perform functional assays to validate FDXR as the cause for equine juvenile spinocerebellar ataxia in Quarter horse foals.
2.	UC Davis Center for Equine Health 24-04				Finno (PI)			January 2025-Dec 2025
	Role: PI								$39,963
Investigating a candidate gene for equine neuroaxonal dystrophy: Niemann Pick C1-Like (NPC1L1)	
The goal of this study is to systemically evaluate NPC1L1 as a candidate gene for equine neuroaxonal dystrophy	
3.	Grayson Jockey Club Foundation					Finno (PI)			March 2025-Feb 2027
	Role: Principal Investigator						$143,702
	Genetics of cervical spine malformations in the horse	
The goal of this study is to identify the underling genetic etiology of occipitoatlantoaxial malformation (OAAM) and the transposition of the ventral laminae of the sixth vertebrae to the seventh vertebrae (TC67) in horses
4.	American Quarter Horse Association					Finno (PI)			Oct 2025-Sept 2026
	Role: Principal Investigator						$74,350
	The role of NPC1L1 in vitamin E absorption in horses with equine neuroaxonal dystrophy
The goal of this study is to perform genetic investigations and ex vivo vitamin E transport studies in jejunal samples from eNAD-affected horses to determine the role of NPC1L1 in horses with equine neuroaxonal dystrophy.

	Role (% Resp)
	Reporting
Agency
	Grant Title
	Dates
	Awarded/
Anticipated
	Candidate Allocation ($Amount)

	Co-PI
(30%)
	NATL INST OF HLTH NIAMS
(R01AR085334)
	Psychometric Testing of Behavioral Metrics of Osteoarthritic Pain in Horses (AWD17480)
	Sept/24	 - Aug/27
	$3,196,061/
$5,470,940
(3+1+1 schedule)
	$ 1,367,735

	PI (100%)
	UF/IFAS

	UF/IFAS Undergraduate Research Internship Program

	Jun/25 - Jan/26
	$3,700

	$3,700



McCoy AM (Principal Investigator). Effects of Early Exercise on Muscle Expression of
Myokines in Foals. USDA Hatch Funds FY23. 9/2023-9/2024. $17,385.

McCoy AM (Principal Investigator). Molecular markers of early equine post-traumatic osteoarthritis. USDA-AFRI-NIFA. 5/2023-4/2026. $627,000.

McCoy AM (Mentor). Alterations in the peritoneal environment of horses with intestinal disease: a multiomics approach. Morris Animal Foundation. 7/2023-6/2025. $124,956.

