
 

BIOMEDICAL & VETERINARY SCIENCES

GRADUATE PROGRAM

 

 

 

ANNOUNCES 

The Doctor of Philosophy Seminar and Examination of 

Amanda Kravitz

 

"Host Genetic Markers of Resistance and

Susceptibility to Ovine Johne’s Disease "

 

 

Tuesday, August 8th, 2023 

1:00PM 

VMIA 220



Bio 
I was born in La Mesa California and lived there until moving to Brush Prairie
Washington at age 11. In 2015 I graduated with a Bachelor of Science in
Microbiology from Colorado State University, where I participated in bacteriology,
virology, and pre-clinical surgical research in large animal models that verified my
two passions for veterinary medicine and infectious disease research. Since starting
the DVM/PhD dual degree program in 2016 in Dr. Nathan’s lab, I’ve had the
opportunity to combine my passions and investigate a complex disease in one of my
favorite species (sheep) with implications in public health and translational medicine.
Outside of veterinary medicine and research, I enjoy spending time outside, doing
yoga, and being with my 3 dogs.
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Lay Language Abstract 

Johne’s disease, also known as paratuberculosis is caused by the bacterium 
Mycobacterium avium subsp. paratuberculosis (MAP). This bacterium causes a 
chronic, untreatable, and fatal disease of cattle, sheep, and goats and results in 
millions of dollars in economic losses worldwide. This organism (MAP) is also 
suspected to play a role in Crohn’s disease in humans, and thus is a potential 
public health concern. In young animals, infection occurs shortly after birth 
through ingestion of food or water contaminated with MAP. Interestingly, the 
majority (90%) of infected sheep do not develop disease and remain healthy, 
while 10% are unable to contain infection and become sick with ovine Johne’s 
disease (OJD). The exact reason why this variation occurs is unknown, 
however studies over the past two decades have focused on investigating if 
differences in host genetics can account for the observed variation. Studies 
have identified markers within the genome called single nucleotide 
polymorphisms (SNPs), that are used to track genes and regions in association 
with different outcomes observed. Here, we conducted a genome-wide 
association study (GWAS) to identify SNPs as markers for resistance (animals 
that remain healthy) or susceptibility (animals unable to fight infection) in two 
groups of sheep. We aimed to identify SNPs associated with resistant or 
susceptible sheep, to inform future selective breeding programs. These 
programs inform about individual breeding decisions, where breeding only 
resistant animals can generate a more resistant population over time. Our 
studies supported evidence for a gene found previously; inhibitor of nuclear 
factor kappa B kinase subunit beta (IKBKB), and genes not yet identified 
including janus kinase 2 (JAK2), early endosome antigen 1 (EEA1), solute 
carrier family 7 member 11 (SLC7A11), and adenylate kinase 3 (AK3). 
Interestingly, these genes have been identified as important in susceptibility to 
tuberculosis and Crohn’s disease in humans, which could indicate a common 
disease pathway between these diseases. This research provides a foundation 
for future studies to build upon to further identify SNPs, genes, and pathways 
related to resistance/susceptibility to OJD.
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