
COHA Translational Fellowship Opportunity 
for Residency-Trained Veterinary Specialists 

 
Brief title of fellowship focus: Targeting iron metabolism with 
nutritional supplements to limit Salmonella infections in poultry 

 
Area of Research: Salmonella is a foodborne illness that infects 
millions of people worldwide, causing illness ranging from mild 
gastroenteritis to septicimia and enteric fever. The goal of this 
research is to leverage recent technical advances we have made to: 
(1) gain a better understanding of a metabolic pathway that is 
essential to how pathogens communicate with and manipulate their 
hosts and (2) to identify and profile receptors within this system 
that can potentially be targeted to disrupt the establishment and 
maintenance of infection and prevent the emergenc of drug 
resistance. 
 
University and Department:University of Wisconsin-Madison, 
School of Veterinary Medicine, Department of Pathobiological 
Sciences, Affiliate: Department of Integrative Biology and 
Nutritional Sciences.  
 
Primary Mentor: Dr. Jessica L. Hite, Ph.D. 
 
Mentor Team:  

1. Dr. Steve Ricke, Ph.D.  
Director - Meat Science & Animal Biologics Discovery Program  
Professor - Department of Animal and Dairy Sciences 
 

2. Dr. Johanna Elfenbein, Ph.D, DVM 
Johanna is veterinary clinician scientist with an active research 
program 
UW- Madison, School of Veterinary Medicine, Department of 
Pathobiological Sciences 



 
Description of Potential Research Project(s): Poultry are important 
in the US, with production from broilers, eggs, turkeys, and chickens 
in 2021 valued at $46.1 billion. Two primary issues plague and 
ultimately threaten the poultry industry: 1) Salmonella infections 
from contaminated poultry products and 2) the prospects of 
increasing drug resistance to the dwindling supply of effective 
antibiotics. Despite consistent reductions in the occurrence of 
Salmonella in poultry products, consumer illnesses in the USA still 
hover over 1 million annually, with roughly 23% of those illnesses 
arising from contaminated chicken and turkey. In 2021, the USDA 
named reducing pre-harvest Salmonella in poultry a top priority. 
The threat to consumer health and safety and the prospect of 
antibiotic resistance demands new approaches to Salmonella 
treatment and control. However, developing new treatment options 
is hampered by large gaps in our knowledge of the basic biological 
processes that promote the establishment and maintenance of 
Salmonella infections. To address this critical need, we will build on 
our recently optimized protocols and preliminary results to test the 
effects of a newly developed encapsulated iron supplement 
engineered such that iron should be bioavailable to hosts but not 
Salmonella (via a protected and controlled release in the intestinal 
tract). Our project combines both in vitro and in vivo assays with 
high throughput experimental evolution, mathematical modeling, 
whole-genome sequencing, and functional genetic analysis of 
potential targets of selection. Together, these results will deliver 
new drug targets and validated screens for practical, economical, 
and scalable management options to improve food safety and 
security.  
 
 
 
 
Veterinary specialists appropriate as fellows for your research 
opportunity: 



 
• Bacteriology 
• Immunology 
• Eoidemiology 
• Avian 
• Nutrition 

 
 
Additional Training Opportunities:  
 
The Department of Pathobiological Sciences at the University of 
Wisconsin-Madison provides an ideal environment for this project. 
PBS is a highly interactive group of scientists with notable strengths 
in mathematical biology, immunology, and antibiotic resistance. 
The department hosts invited speakers in a weekly seminar series 
that provides opportunities for graduate students and postdocs to 
present and get feedback on their research. The mentee will also 
receive one on one training from the mentor team in preparing and 
applying for external funding (e.g., K-award). There is additional 
grant writing training offered through multiple centers here at UW-
Madison. We will also support the mentee to present their research 
at two out of state conferences per year, including one international 
conference. 
 
Particularly relevant to the research proposed here is Wisconsin 
Drug Discovery and Development Center, a multidisciplinary group 
of investigators focused on identifying mechanisms of drug-
resistance and understanding how pathogens evade the immune 
system. The group hosts a seminar series that provides the mentee 
with a local outlet for presenting and getting feedback on his 
research and keeping current with the latest research in the field.  
 



Additionally, there is a strong group of postdoctoral researchers in 
the School of Pathobiological Sciences and across UW-Madison’s 
campus. UW-Madison’s has a significant commitment to providing 
resources and training for postdocs through the Office of 
Postdoctoral Studies (OPS). In addition to hosting grant writing 
seminars, OPS hosts workshops on a wide range of professional 
development topics, including CV/cover letter writing, mentoring, 
networking, and building a teaching portfolio.  
 
 
Fellowships are for 2 years and provide stipend and employee 
benefits at the NIH post-doctoral pay scale, plus a total of $2500 
for travel. Fellows must be U.S. citizens or permanent residents. 
Fellows may supplement their stipend with up to 25% effort 
towards clinical work, if such work is in alignment with the 
research and career development plan and can be financed 
separately by the training instution. 
 
This cohort of fellows will have a start date of fall 2023. 
 
Biosketch of primary mentor: 
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NAME:  Jessica Leigh Hite 

eRA COMMONS USER NAME (credential, e.g., agency login): JHITE2 

POSITION TITLE: Assistant Professor (January 2021) 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, 
include postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

INSTITUTION AND LOCATION 
DEGREE 

(if applicable) 
 

Start Date 
MM/YYYY 

Completion 
Date 

MM/YYYY 
 

FIELD OF STUDY 
 

University of TN, Knoxville, TN         B.S. 08/2002 05/2006 Biology 

Virginia Commonwealth University, 
Richmond 

       M.S. 05/2007 05/2009 Population Ecology 

Indiana University, Bloomington 
 

Ph.D. 06/2010 06/2016 Ecology and Evolution 
of Infectious Disease 
 

University of Nebraska, Lincoln Post Doc 08/2016 12/2020 Evolutionary 
Epidemiology 

     
 
 
A. Personal Statement 
 
As the primary mentor for this project, I am committed to assisting in all areas of the project, including 
experimental design, quantitative analyses, manuscript preparation, developing grants for extramural research, 
and other areas that will help the COAH mentee achieve their career goals. I am an Assistant Professor in the 
Department of Pathobiological Sciences in the School of Veterinary Medicine at the University of Wisconsin-
Madison. Our team has put together a compelling, novel research program that focuses on developing data-
driven mathematical models to understand why disease is more or less severe in certain individuals, populations, 
and environmental settings such as farms and hospitals. I have been awarded NIH, NSF, PoE, and UW Global 
Health Institute funding to conduct studies in these areas. As an early career researcher, I have served as project 
director for two independent and two collaborative fellowships, providing me with early independence in shaping 
the direction and substance of my research, as well as the administration (budgeting, reporting) of externally 
funded projects. I have secured over $350k in research funding from numerous agencies, including the EPA, the 
Fulbright Foundation, and the National Institutes of Health (NIH). My extensive graduate and postdoctoral 
publication record and a consistent history of external funding for both my graduate and postdoctoral work, 
together with a unique interdisciplinary niche, forecast a productive early-career phase and is facilitating early 
productivity in my lab at the University of Wisconsin-Madison. 
 
My laboratory uses Drosophila melanogaster and E. coli, and Salmonella enterica as case studies to understand 
how hosts and pathogens optimize their response to multiple stressors. Three, often overlapping stressors that 
we are particularly interested in are: metabolic/nutritional stress, stress from infections (including virulence 
factors and immunopathology), and stress from antimicrobials. Our data indicate that metabolism plays an 
underappreciated role in how hosts and pathogens adapt to stressful environments. In fact, an appreciable 
number of innate immune responses act, in part, to sequester essential resources (not just iron) away from 
pathogens, starving pathogens of essential resources needed to grow and reproduce. Moreover, during initial 
phases of the acute phase response, the immune system orchestrates a whole-body metabolic reprogramming 



 

to prevent certain nutrients from interfering with specific immune pathways. This paradigm-shifting work paves 
the way to an entirely new understanding of how hosts respond to and cope with infection and suggests that 
nutritional management combined with antimicrobial therapy offers a promising avenue for non-pharmacological 
strategies to combat infectious disease and antimicrobial resistance. Currently, we are collaborating Dr. David 
Wassarman (Department of Genetics, UW-Madison) to understand how diet and immune pathways interact to 
influence not just infectious disease but also complex diseases like traumatic brain injury. Which immune 
responses are conserved regardless of pathogen or injury?  

The four ongoing and recently completed projects below are selected to highlight my experience in leading 
collaborative projects focused on understanding how hosts and pathogens optimize their response to metabolic 
and nutritional stress and how these responses influence the spread and severity of epidemics.  

a. F32 GM128246 
Hite (PI), Cressler (co-PI), Montooth (co-PI) 
8/1/18-12/20   
Linking host energetics and multiple defenses to transmission and virulence evolution 

 
b. UW GHI Seed Grant 

Hite (PI) 
7/01/21-7/01/22 
STAR: Stopping Antimicrobial Resistance 

 
c. Hite J.L., A.C. Pfenning, and C.E. Cressler. 2019. Starving the enemy? Feeding behavior shapes the 

ecology and evolution of host-pathogen interactions. Trends in Ecology and Evolution. 35(1): 68-80. 
DOI:10.1016/j.tree.2019.08.004. 
 

d. Hite J.L. and C.E. Cressler. 2019. Pathogen-mediated anorexia, dietary context, and the evolution of 
virulence. Integrative and Comparative Biology. 59(5):1264-1274. DOI:10.1093/icb/icz100. 

 
 
B. Positions, Scientific Appointments, and Honors 
 
Positions and Scientific Appointments  
2016-2018 PoE Postdoctoral Fellow, Dept. of Biological Sciences, University of Nebraska-Lincoln, 

Lincoln, NE. 
 
2018-2020 NIH Postdoctoral Fellow, Dept. of Biological Sciences, University of Nebraska-Lincoln, 

Lincoln, NE. 
 
2021- Assistant Professor, School of Veterinary Medicine, Dept. of Pathobiological Sciences, 

University of Wisconsin-Madison, Madison, WI. 
 
Honors 
2009-2010 Fulbright Scholar Research Grant Panamá 
2010 VCU Outstanding Graduate Student of the Year 
2010-2013 EPA STAR Graduate Research Fellowship 
2013 IU Biology Woman in Science Award 
2015 Ostrom Outreach and Research Grant 
2015 IU College of Arts and Science Dissertation Year Fellowship 
2016 Hannah Kolodziejski Award for Excellence in Research, Teaching, and Outreach 
2016-2018 Population Biology PoE Postdoctoral Fellowship 
  
 
Professional Societies and Activities 
 



 

2012-    Peer review referee for 15 journals including: Ecology Letters, Am Nat, PLOS ONE, PNAS 
2014-   Member, American Society of Naturalists  
2014-   Member, Infectious Disease Evolution Across Scales Research Coordination Network (NSF) 
2016-   NSF DEB and IOS: Ad hoc reviewer 
2017-    Member, Society for Integrative and Comparative Biology 
2020-   Fulbright Research Grants: Ad hoc reviewer 
2021-   Guest Editor: Evolutionary Ecology 
 
C. Contributions to Science 
 
1. Evolutionary theory to improve our understanding of pathogen evolution. Understanding the evolution 
of pathogen traits like virulence and antibiotic resistance remains one of the most important challenges for 
evolutionary epidemiology and disease biology. Traditional biomedical approaches such as vaccines and drugs 
alone will not sustainably control or prevent future emergence. More proactive, systems-based approaches 
that discover and disrupt the ecological drivers of pathogen evolution are critical for understanding and 
sustainably controlling antimicrobial resistance. Research in my laboratory focuses on developing - and 
empirically testing – new mathematical models to improve our ability to understand and predict the emergence 
and spread of more virulent and drug resistant pathogens. We use mathematical models to predict how to best 
combine management practices to improve disease outcomes at both the individual and population (herd) level. 
For instance, using an adaptive dynamics approach, we illustrate how some modern practices to manage 
disease at the individual level can backfire and inadvertently select for more virulent pathogens and larger 
epidemics. We are also developing new theory (using Gillespie Algorithms and Physiologically-Structured 
Population Models) and experiments in multiple host-pathogen systems to explore how immune-enhancing 
practices might be used to slow the evolution of drug resistance.  

a. Tao, Y., Hite, J.L., K.M Lafferty, N. Bharti, and D.J. Earn. 2021. Transient disease dynamics across 
ecological scales. Theoretical Ecology DOI: 10.1007/s12080-021-00514. 
 

b. Strauss, A.T., Hite, J.L., Civitello, D.J., Shocket, M.S., Cáceres, C.E., and S.R. Hall. 2019. Genotypic 
covariation in parasite avoidance behavior, and other mechanistic, non-nonlinear components of parasite 
transmission. Proc. Roy. Soc. L. B. 286. DOI:10/1098/rspb.2019.2164. 
 

c. Hite J.L. and C.E. Cressler. 2018. Resource-driven changes to host population stability alter the 
evolution of virulence and transmission. Philosophical Transactions of the Royal Society of L. B. 373:1-
10. DOI:10.1098/rstb.2017.0087. 

 
2. A systems approach to understanding host and pathogen defense. Hosts have evolved numerous 
mechanisms to defend themselves against pathogens. The arsenal a host enlists carries important implications 
for evolutionary epidemiology because it changes the selective pressures facing pathogens and therefore, drives 
the evolution of traits like virulence and drug resistance. However, our understanding of how the immune 
response affects host recovery and pathogen evolution remains fragmentary. This gap in knowledge arises, in 
part, because the conventional approach to addressing uses a reductionist approach (single LD50 pathogen 
doses) that focuses on particular immune cells or particular pathways (e.g., Toll, IMD). For the past 10 years, 
my work has focused on developing a systems-based approach to understanding immune defense as integrated, 
whole-body response that involves metabolic reprogramming, physiology, behavior, and immune cells. Using a 
combination of detailed individual-level assays, and mathematical models, we can examine how these detailed 
processes at the individual level affect host and pathogen traits and ‘scale-up’ to influence population-level 
outcomes. Our results demonstrate that these complex physiological, metabolic, and microbial shifts within 
individual hosts carry important population-level outcomes that can drive co-evolutionary arms races that could 
inadvertently select for more severe epidemics (Hite et al., 2018, 2019a, 2019b; Strauss et al., 2019). This 
paradigm-shifting work paves the way to an entirely new understanding of how hosts respond to and cope with 
infection and offers promising new directions for intervention strategies to manage disease.  
 



 

a. Hite J.L., A.C. Pfenning, and C.E. Cressler. 2019. Starving the enemy? Feeding behavior shapes the 
ecology and evolution of host-pathogen interactions. Trends in Ecology and Evolution. 35(1): 68-80. 
DOI:10.1016/j.tree.2019.08.004. 

b. Hite J.L. and C.E. Cressler. 2019. Pathogen-mediated anorexia, dietary context, and the evolution of 
virulence. Integrative and Comparative Biology. 59(5):1264-1274. DOI:10.1093/icb/icz100. 

c. Strauss, A.T., Hite, J.L., Civitello, D.J., Shocket, M.S., Cáceres, C.E., and S.R. Hall. 2019. Genotypic 
covariation in parasite avoidance behavior, and other mechanistic, non-nonlinear components of 
parasite transmission. Proc. Roy. Soc. L. B. 286. DOI:10/1098/rspb.2019.2164. 

d. Hite J.L. and C.E. Cressler. 2018. Resource-driven changes to host population stability alter the 
evolution of virulence and transmission. Philosophical Transactions of the Royal Society of L. B. 373:1-
10. DOI:10.1098/rstb.2017.0087. 
 

3. Understanding the causes and consequences of age- and sex-specific differences in pathology. 
Sex and age often affect the manifestation and pathophysiology of many plant, wildlife, and human diseases. 
These important differences can fundamentally alter epidemiological dynamics, as seen, for example, in recent 
outbreaks of measles and coronavirus disease. Traditional medical and biological research has largely 
overlooked these crucial differences, focusing on the average response from a very narrow and homogeneous 
subset of patients. Hence, for most infectious diseases, the underlying causes — and consequences — of sex- 
and age-specific pathologies remain poorly resolved. My work reveals new insight into the importance of 
accounting for differences in the age and sex of the host. I used the genetic zooplankton-yeast system as a 
case study to develop detailed physiological assays to quantify how within-host infection dynamics 
vary in male and female hosts that are infected at different ages. My work shows that as hosts grow and 
develop, differences in body size govern energy acquisition and allocation, encounter rates with pathogens, 
susceptibility to infection, and immune responses.  
 
To examine how such individual-level differences cascade throughout the population, I analyzed longitudinal 
data from epidemiological surveys covering multiple host-pathogen systems and created experimental 
epidemics using a fungal pathogen and its zooplankton host. I used these data to compare predictions from 
classical mathematical models that ignore sex- and age-specific pathology with newer models that I developed 
to account for these heterogeneities. My key results indicate that during epidemics, age- and sex-specific 
pathologies can dramatically shift the demography, stability (Hite et al., 2016a), and sex ratio of host 
populations (Hite et al., 2017). Further, these individual-level differences can shape the size and severity of 
fungal epidemics in amphibians (Hite et al., 2016b). Together, this research provides a rare example linking 
individual- and population-level outcomes and lays the foundation for an entirely new way of understanding 
not just the causes but also the epidemiological consequences of age- and sex-specific pathologies. While my 
mentors provided advice and resources for some of this work, I was the primary force designing, performing, 
analyzing, communicating, and funding (with EPA STAR and IU Dissertation Fellowships) these studies. I was 
recently invited to write a Spotlight review for Functional Ecology on our current understanding of age-specific 
infection dynamics within hosts (Hite, 2020). In addition, I am involved in an on-going collaboration with a 
theoretician (Dr. André deRoos, University of Amsterdam) to investigate the non-lethal effects of pathogens 
that alter bioenergetic efficiencies in juveniles and adults.  
 

a. Hite J.L., R.M. Penczykowski, M.S. Shocket, A.T. Strauss, M.A. Duffy, C.E. Cáceres, and S.R. Hall. 
2016a. Pathogens destabilize host populations by shifting stage-structured interaction. Ecology. 97: 
439-449. DOI:10.1890/15-1065.1. 

b. Hite J.L., R.M. Penczykowski, M.S. Shocket, K. Griebel*, A.T. Strauss, M.A. Duffy, C.E. Cáceres, and 
S.R. Hall. 2017. Allocation, not male resistance, increases male frequency during epidemics: A case 
study in facultatively sexual hosts. Ecology. 98: 2773-2783. DOI:10.1002/ecy.1976. (*undergraduate 
mentee) 

c. Hite, J.L., S. Fernández-Beaskoetxea, D.C. Medina, J. Bosch, and S.R. Hall. 2016b. Joint effects of 
habitat, predators, host stage structure, and diversity on amphibian chytrid. Proc. Roy. Soc. London B. 
283.  DOI:10.1098/rspb.2016.0832. 



 

d. Hite, J.L. 2020. Host age alters disease life history. A case study in zooplankton and a castrating 
pathogen. Functional Ecology, 34:1522-1524. DOI:10.1111/1365-2435.13620 
 

4. Fostering the next generation of scientists: Through my diverse teaching and mentoring experiences, I 
have developed a deep commitment to enhancing diversity in STEM. As outlined in my CV, I have received 
multiple awards for excellence in teaching and promoting inclusivity and diversity in the sciences — both inside 
and outside the classroom. I have formally mentored 14 undergraduate and high school students, two master’s 
students, and one postdoctoral fellow. My mentoring approach, while still evolving, has proven successful: I have 
co-authored articles in competitive journals (including three with my undergraduate mentees as co-authors), and 
over half of my mentees have gone on to graduate/professional programs. I will continue to build my mentoring 
and leadership skills through formal and informal mentoring programs at UW-Madison.   

 
D. Research Support  
 
Ongoing Research Support 
 
Start-Up Funds, University of Wisconsin-Madison   Hite (PI)     01/01/2021-(Does not expire) 
The overall goal of projects funded through this mechanism is to understand the genetic, physiological, 
microbial, ontogenetic, and sex-specific factors that modulate natural variation in innate immune responses 
and susceptibility to infection, and how those factors jointly drive pathogen evolution. 
 
Global Health Institute Seed Grant                            Hite (PI)     04/01/2021-04/01/2022 
Developing data-driven predictive models to create better understanding of the complex interactions that drive 
the evolution of antimicrobial resistance. In collaboration with the International Livestock Research Institute 
(Kenya and Ethiopia).  
         
Completed Research Support 
 
UNL Quantitative Life Science Initiative       Hite (PI)      09/01/2018-09/31/2020 
Extracting and analyzing data from existing databases on two CDC focal pathogens: Carbapenem-resistant 
Enterobacteriaceae and Salmonella. The data will be used to parameterize — and validate —  a mathematical 
model aimed at forecasting how drug-diet therapies could be used to slow the emergence of resistance. 
 
NIH F32 NRSA                   Hite (PI)      09/01/2018-09/31/2020 
Developing and empirically testing novel theory that integrates within-host physiology (energetics, immune 
function, defense mechanisms) and between-host dynamics (host density, transmission) to more accurately 
predict virulence evolution. 
 
UNL Programs of Excellence in Population Biology        Hite (PI)       08/26/2016-8/31/2018 
Linking individual and population-level traits to understand how variation in the stability of host populations  
influences pathogen evolution (and vice versa).  
 
EPA STAR 91718701-4          Hite (PI)        08/31/2010-8/31/2013 
Collaboration with non-governmental organizations in Spain to integrate laboratory and field experiments with 
energetic-disease models to understand how variation in host resources and UV affect host energetics, 
immune function, life history, and chytrid growth and transmission. 
 
Fulbright Research Fellowship        Hite (PI)          07/01/2009-7/01/2010 
Collaboration with multiple non-governmental organizations in Panamá to curtail the loss of amphibians due to 
the virulent chytrid fungus by examining how individual traits drive disease. 
 
 
Complete list of published work in my bibliography: 
https://www.ncbi.nlm.nih.gov/myncbi/1dCccthnq5Ykps/bibliography/public/ 


