
Research Solutions for AMR in Agriculture to promote the resilience of agriculture 
to AMR, for the health and safety of animals, plants, environment, and the public 
through cutting-edge research solutions and outreach. 

Risk: understand risk to assess drivers of AMR and develop predictive analysis. 

Diagnostic and detection strategies: limit the impacts of AMR through the 
development of rapid and innovative diagnostic and detection tests. 

Mitigation strategies and deployable tools: develop novel innovations and 
alternatives to antibiotics to reduce AMR.

Science outreach: foster collaboration, community building, and communication 
for AMR awareness, understanding, mitigation, diagnostics, control, and solutions. 

Action on Data 
and ARS 
Systems 
Approach
K I M  C O O K ,  N AT I O N A L  P R O G R A M
L E A D E R  F O O D  S A F E T Y  

U S D A  A G R I C U LT U R A L  R E S E A R C H
S E R V I C E



Non-regulatory, intramural research arm of USDA

Solution oriented, hypothesis-driven research that delivers 
solutions to agricultural issues of national priority

Vision: Be the global leader for innovative, equitable, 
sustainable, scientific research solutions for AMR in agriculture

Mission: To promote the resilience of agriculture to AMR for the 
health and safety of animals, plants, environment and the U.S. 
public through cutting-edge research solutions and outreach

ARS Science Solutions for AMR

AGRICULTURAL RESEARCH SERVICE



One Health Approach: ARS Focus on AMR Science Solutions

Response

Prevention

Detection
• Surveillance
• Characterization

• Notification
• Recalls
• Outreach

• Where
• How
• What
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2017 data. states labeled as 40-49 include DE. States labeled as 30-39 include NC. States labeled as 
20-29 include GA, VA, and MD. States labeled as 10-19 include AR, MI, PA, and NY. States labeled as 
1-9 include WA, CA, AZ, CO, TX, OK, MN, WI, IL, MO, KY, TN, MS, AL, SC, NJ, CT, MA, and ME. States 
labeled as no plasmids detected include OR, ID, MT, WY, NV, UT, ND, SD, NE, KS, IA, NM, IN, OH, 
WV, DC, VT, NH, RI, LA, FL, AK, HI, and Puerto Rico.

2020 data. States labeled as 60+ include NC. States labeled as 50-59 include NY, AR, and GA. States 
labeled as 40-49 include VA. States labeled as 30-39 include WA, CA, NJ, and MD. States labeled as 
20-29 include NE, TX, MA, DE, and SC. States labeled as 10-19 include OK, MN, WI, MO, OH, AL, FL, 
and Puerto Rico. States labeled as 1-9 include AZ, CO, KS, IA, MI, IL, IN, KY, TN, MS, LA, WV, ME, NH, 
CT, and HI. States labeled as no plasmids detected include OR, ID, NV, UT, MT, WV, ND, SD, NM, VT, 
RI, DC, and Alaska.

Science Based 
Solutions

Commodity 
Outreach: 
SME, NCC, 

NTF

Genomic 
Comparisons: 

FSIS, CDC

Translating Surveillance into Solutions

RESEARCH SOLUTIONS FOR SALMONELLA INFANTIS
Meeting of the ARS Salmonella Infantis Working Group, the National 

Chicken Council, and the National Turkey Federation

McMillan, E.A., Wasilenko, J.L., Tagg, K.A., Chen, J.C., Simmons, M., Gupta, S.K., Tillman, G.E., Folster, J., Jackson, C.R., Frye, J.G. (2020) Carriage and gene content variability of the pesi-like plasmid associated with 
salmonella infantis recently established in united states poultry production Genes, 11 (12), art. no. 1516, pp. 1-15. DOI: 10.3390/genes11121516

S. Infantis pESI Plasmid
Phenotype and Genotype

Biocide Resistance Assay

Total Number of S. Infantis with pESI Plasmid

Immune Response 
and Persistence

Proteomics and 
Metabolomics

Research NeedsGut health

Vaccines and 
Alternatives to 

Antibiotics Poultry Ecology

Salmonella Physiology 
and Genetics

Pre- and Post-
harvest

Microbiota and 
Mucosal Immunity



Solutions: 
Vaccine 

Development

Phenotype: 
Turkey 

Challenge 
Studies

Genomic 
Comparisons

Holistic Approach 

Bearson, S.M.D., Bearson, B.L., Sylte, M.J., Looft, T., Kogut, M.H., Cai, G.(2019). Cross-protective Salmonella vaccine reduces cecal and splenic colonization of multidrug-resistant 
Salmonella enterica serovar Heidelberg. Vaccine, 37 (10), pp. 1255-1259. DOI: 10.1016/j.vaccine.2018.12.058

Salmonella Typhimurium BBS 866 live vaccine

• Attenuated in pigs & turkeys

• Differentiation of infected from vaccinated

animals (DIVA)

• Cross-protective against wild-type challenge

• Heidelberg (turkeys) and Choleraesuis (pigs)

U.S. patents were issued for the vaccine in 2018 & 2019

Multi-Disciplinary 
Research

H
p

_4
4

05 H
p

_6
8

H
p

_6
9

H
p

_7
0

H
p

_7
4

H
p

_7
3

H
p

_3
0

H
p

_7
7

H
p

_1
1

5H
p

_1
1

6 H
p

_1
4

u
id

A
H

p
_3

2
H

p
_3

3
p

gd
A

xe
rD

_
2 H

p
_3

6
H

p
_3

7
H

p
_3

8
H

p
_3

9
H

p
_4

0
H

p
_4

1
H

p
_4

2
H

p
_4

3
H

p
_4

4
H

p
_4

5
H

p
_4

6
H

p
_4

7
H

p
_4

8
H

p
_4

9
H

p
_5

0
H

p
_5

1
H

p
_5

2
H

p
_5

3
H

p
_5

4
H

p
_5

5
H

p
_5

6
H

p
_5

7
H

p
_5

8
H

p
_5

9
H

p
_6

0
H

p
_6

1
H

p
_6

2
H

p
_6

3
H

p
_6

4
H

p
_6

5
H

p
_6

6
H

p
_6

7
H

p
_1

1
7H

p
_1

1
8 H

p
_7

1
rp

sK
tn

p
R

b
la

H
p

_1
0

7H
p

_1
0

8H
p

_1
0

9H
p

_1
1

1H
p

_1
1

3H
p

_1
1

4 H
p

_2
9

H
p

_7
2

rp
sT

m
b

e
C

H
p

_1
1

2 re
p

A
H

p
_8

H
p

_8
0

fo
lP

_
2

n
e

o
H

p
_8

3
H

p
_8

4
te

tR
te

tA
_

3 H
p

_8
7

H
p

_8
8

m
o

b
A

_2 H
p

_9
0

H
p

_9
1

H
p

_9
5

ro
p

H
p

_1
0

1H
p

_1
0

2H
p

_1
0

3H
p

_1
0

4n
an

R
_

2 H
p

_1
2

H
p

_1
3

u
id

B
_

2sp
tP

_
1 H

p
_7

6
H

p
_9

2
H

p
_9

3
H

p
_9

4
H

p
_9

6
H

p
_9

7
H

p
_9

8
H

p
_9

9

SX449
SX450
SX451
SX452
SX453
SX454
SX455
SX456
SX457
SX458

Bacteriophage-like genes and genes 
encoding hypothetical proteins

uidA
pgdA

Pre-Outbreak

Outbreak

Genome Sequence Comparison of S. Reading isolates:  
Gene Presence vs 
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Turkey challenge study to evaluate colonization, 
dissemination and persistence



No One Size Fits All Approach for Solutions to AMR

AGRICULTURAL RESEARCH SERVICE

Gridding Pattern for 
Environmental Sampling
US Meat Animal Research Center, 
NE

• Iterative multi-hurdle approaches

• Integrated multidisciplinary research

• Innovative strategies

• Intervention focused



Innovative, Equitable, Sustainable AMR Solutions

AGRICULTURAL RESEARCH SERVICE

Innovative 
Solutions

Alternatives to 
Antimicrobials

Machine 
Learning/ 
Artificial 

intelligence

Nanotechnology

Predictive 
Microbiology/

Risk Science

Detection 
Technologies

Genomics/ 
Metabolomics• Promote resilience in agriculture to AMR

• Provide science-based recommendations

• Design equitable, holistic solutions



Contact

Feel free to contact us for more 
information:

Kim Cook (kim.cook@usda.gov)

Roxann Motroni 
(Roxann.Motroni@usda.gov)

Agricultural Research Service
U.S. DEPARTMENT OF AGRICULTURE




