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Brief Summary of Minutes of Annual Meeting
· Prior to the official start of the meeting, Dr. Paul Plummer coordinated a tour of the National Veterinary Services Laboratory for NC1206 members.
· Opening: The meeting started with a welcome by Dr. Erika Ganda, acting president and Dr. Plummer, host. Dr. Ganda passed the president position to Dr. Emmanuel Okello and Drs. Ganda, Plummer, and Okello co-moderated the meeting. 
· Project Renewal: Dr. George Smith, scientific advisor for the NC 1206 project also attended the meeting. Dr. Smith was pleased with the successful project renewal for the next 5 years, a success credited to Dr. Ganda’s leadership. Dr. Smith reiterated the purpose of the meeting, which is to share results of our research and to develop possible collaborations. He emphasized the importance of leadership submitting the meeting reports and encouraged the group to keep up the good work.
· Question (Dr. Ganda) Signs of project success: True collaborations developing along with joint publications from members in the group.
· Question (Dr. Ganda) How to ensure success/things to avoid: Schedule the next meeting prior to leaving the current one. Emphasize the collaborations made by team members. Carefully elect new leaders.
· Question (Dr. Plummer) Estimated number of multistate projects: 300-400 projects.
· Research updates: Drs. Ivanek, Looft, Wang, Li, Okkello, Ganda, Cazer, Plummer, Bearson, and Kelli Maddock presented current research and future collaboration interests.
· Guest Speakers:
· Lonty Bryant, Merch Animal Health: Presentation focused on advances in diagnostic medicine and the relevance of antimicrobial resistance (AMR) based on antimicrobial susceptibility test (AST) results or polymerase chain reaction (PCR). Suggested need to explore AMR and treatment outcomes as related to animal health.
· Discussed ideas regarding measurement of treatment outcomes in relation to AMR and clinical outcome. Discussed use of antibiograms to make treatment choices and the impact of the microbiome and in cases of dysbiosis.
· New leadership: Kelli Maddock will serve as the project Secretary for the next year cycle, which was supported and confirmed by the group.
· Annual meeting schedule, 2023: Two potential meeting dates were presented to the group. A survey with proposed meeting dates was sent to members of the group for follow-up after the meeting.
· January 25-26, 2023- Chicago, IL with the CRWAD conference (22-24)
· May 18-19, 2023- Gainesville, FL with the NIAMRRE conference (16-18)
· With 11 votes, Gainesville, FL was selected as the meeting place for the next NIAMRRE conference.

Accomplishments
Objective 1: Develop knowledge and tools to improve antimicrobial stewardship
1. iAMResponsible™ is a collaborative education and extension effort about antimicrobial stewardship that was developed by several institutions. [MD, NE, NY, MI]
a. Activities: Communication strategies and tools to best convey AMR knowledge (prevalence, treatment, stewardship, and perceptions). Well Said Media will create video, web, and print materials. Support and dissemination will occur via iAMResponsible social media accounts.
b. Outputs: Over 150 pieces of content were created and distributed over the past year. Social media platforms are rapidly growing and have a global audience. Based on results of a 2020 survey of social media followers, iAMResponsibleTM has become a trusted resource for communicating AMR-related information and guidance to food producers and consumers worldwide.
2. One Health Graduate Online Course. [NE, MD].
a. Activities: Graduate-level course on the fundamentals of AMR development, transmission, risk to humans, animals, and the environment delivered by experts in the One Health concept (interconnection between people, animals, plants, and their shared environment). 
b. Output: Six institutions participated in the Spring 2022 course (University of Nebraska- Lincoln, North Carolina State University, Washington State University, Oklahoma State University, University of Minnesota, University of Maryland) and 18 students were enrolled in the Spring 2022 course. Students learned from academic, industry, and government leaders about multiple elements of the AMR crisis. Students developed communication skills and contributed to new materials for use in the iAMResponsible team’s outreach database and on the website. Additional institutions were invited to participate in the Spring of 2023 course offerings.

Objective 2: Develop and evaluate antimicrobial use, resistance transmission, mitigation strategies, and stewardship programs in food systems from a One-Health perspective.
1. Connecting AntiMicrobial Resistance Agricultural Decisions and Environmental Systems, (CAMRADES) is a project aiming to assess the effectiveness of various mitigation strategies for reducing risk to human health in agro-ecosystems by developing an adaptable framework. [NE, IA] 
a. Activities: The project was initiated in Spring 2022. All research groups successfully recruited students for the proposed studies. Both research teams started water sampling and analysis of microbiome and resistome in samples from natural watershed.
b. Output: While research is still on-going, the project will integrate predictive models of AMR transport and associated risk to human health, and improve stakeholder understanding of AMR, potential risks and mitigation strategies, along with motivating adoption of research-based practices to protect human health.
2. Evaluation of the effect of high temperature treatment of diary manure and modeling antibiotic residual transformation in dairy and beef manure with high temperature and grass strip treatments, respectively, on antibiotic residuals, antimicrobial genes, and bacteria. [MD, NY, NE]
a. Activities: New extraction techniques will be developed to improve extraction efficiencies of manure to determine antibiotic quantitation in manure and biosolid matrices using LC tandem MS-MS. Thermal-based manure treatment technologies will be employed, including anaerobic digestion, thermophilic digestion, and high-temp, rotary drum processing. 
b. Output: While research is on-going, the ultimate impact is to be determined; however, the antibiotic detection method is under review with additional publications to follow.
3. Environmental fate of antibiotic resistance genes in the bovine and swine agroecosystems. [MI, IN]
a. Output:  Improve understanding of the impact of soil manuring and the environmental fate of antibiotic resistance genes
4. Plasmid-mediated transfer of antibiotic resistance genes to Enterococcus faecalis JH2-2 in poultry litter. [IN, USDA]
a. Activities: Quantification and understanding the horizontal transfer of resistance plasmids judge the impact of animal management practices. 
b. Output: Development of a novel method to study the ecology of antibiotic resistance genes.
5. Whole genome sequencing and phenotypic antimicrobial resistance of Salmonella enterica serovar Dublin. [PA, ND]
a. Activities: Through connections established at the NC1206 meeting, these laboratories will share Salmonella isolates for evaluation of phenotypic and genotypic markers of antimicrobial resistance. 
b. Output: Contribution to the body of knowledge surrounding Salmonella Dublin resistance mechanisms and potential mitigation measures.
6. Integration of a multi-pronged standardized methodology to identify key diseases and prioritized antimicrobial alternatives in production animals. [IA, CA, OH, GA]
a. Activities: Scoping reviews, expert elicitation, and multi-criteria decision analysis to develop recommendation for alternative practices to manage prioritized diseases that drive the use of medically important antimicrobial agents in production animals.
b. Output: This is an ongoing research project. Expected output include a prioritized list of the diseases that drive the most use of antimicrobials in the four livestock commodities (dairy, beef, poultry, and swine) and a prioritized list of alternative practices to antimicrobial treatments for each of the four livestock commodities

Objective 3: Create and deliver programs on antibiotic stewardship in food production systems through education and outreach.
1. Evaluation of stakeholder perceptions of antimicrobial resistance prevalence and conveyance in the environment. [NY, NE]
a. Activities: Through interviews, focus groups, surveys, and Q-sort analyses, assessment of farmer and veterinarian perceptions of AMR to develop communication materials that are more tailored to biases, current levels of understanding, and perception.
b. Output: Research is on-going, so impact of the results is still to be determined. The Q-sort analyses paper was submitted and is under review.
2. Human Dimensions of AMR in Agriculture Workshop. [MD, NE]
a. Activities: Organized with leaders in AMR social science research and AMR communication to identify current research, identify gaps in the literature, write articles to address limitations of social science-based AMR information in agriculture.
b. Output: Workshop brought together 37 participants, including researchers, students, and agricultural experts focused on surveying and communicating the human and economic dimensions of AMR in agriculture. Working groups allowed for mentoring and collaboration between participants. Three publications with another under review were produced from this workshop.
3. Improving Antimicrobial Resistance Science Communication Education for Veterinary Students. [IA, CA, OH]
a. Activities: Focus groups and surveys to identify gaps in knowledge about AMR, antimicrobial stewardship, and communication skills training among current veterinary medicine students with the aim to develop modules that address these knowledge gaps.
b. Output: The research is ongoing. Expected output is online AMR/antimicrobial stewardship communication modules available to all interested individuals and organizations, targeting veterinary students, veterinary technicians, recent graduates, and professional organizations.

Impacts
Antimicrobial resistance is a major concern from the One Health perspective, which must be addressed using a multidisciplinary and collaborative approach across the animal, human and environmental health spheres. The NC 1206 Multi-State Research Project has collaborated to accomplish key studies and extension education activities that advance the knowledge, outreach, interdisciplinary collaboration, and mitigation efforts related to antimicrobial resistance. Social sciences have been integrated into education programs to target potential antimicrobial user biases, increase AMR knowledge, and to reach stakeholders across the food chain; the addition of social sciences strengthens the approach and allows for more targeted education of stakeholders. Several mitigation and resistance mechanism collaborations have developed as a result of this collaboration.  

Funding
1. CAMRADES connecting antimicrobial resistance, agricultural decisions, and environmental systems: A tool for mitigating AMR and assessing risk to human health in agro-ecosystems. Type: Research/extension. Duration: 01/01/2022-12/31/2026. Amount: $1,000,000. Funding Source: USDA NIFA. Bing Wang, Michelle Soupir, Daniel Anderson, Adina Howe, Diana Aga, Shannon Bartelt-Hunt, Amy Schmidt. [NE, IA]
2. Application of Fourier Transformed Infrared Spectroscopy (FTIR) and Machine Learning Classifiers for Typing of Veterinary Associated Strains of Salmonella spp.  Rasmussen, R., Foundation for Food and Animal Research (FFAR) Veterinary Student Research Fellowship. Funded June 2022. Moxley R. and Loy JD. [NE]
3. Nebraska Beef Council and National Cattlemen’s Beef Association. $55,822, 10/1/2020 – 9/30/2021. Moxley RA, Loy JD. [NE]
4. UMD NIFA Award # 2018-68003-27467; iAMResponsible NIFA Awards # 2018-68003-27545; UMD Workshop Award: #2019-67017-29114. Lansing S, Schmidt A. [MD, NE]
5. USDA NIFA Award #2022-68015-37140. Plummer P, Okello E, King A, Sander W. [CA, IA]
6. FDA Cooperative Agreement. Plummer P (PI). Collaborators: Karriker L,  Lehenbauer TW, Okello E, Pereira RVV, Aly SS, Wittum T, Logue C. [IA, CA, OH]
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