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Amanda was born in upstate New York and lived in lllinois, Colorado,
Vermont and Virginia before settling in Summit Point, West Virginia. She
was homeschooled before attending Liberty University in Lynchburg,
Virginia. Throughout high school and college, she served at small and large
animal vet clinics as well as worked for a horseback riding and training
facility in Virginia, developing a strong love of animals and veterinary
medicine. At Liberty, she worked on Alzheimer’s Disease research in the lab
of Dr. Gary Isaacs, gaining experience in neuroscience and molecular
genetics. After graduating from Liberty with a B.S. in Cell and Molecular
Biology in May 2015, she entered the dual DVM/PhD program at VT in June
2015. As a member of the Theus Lab, she studied the peripheral immune
response to traumatic brain injury and attended multiple local and national
conferences, publishing several papers from her work under Dr. Theus.
Amanda entered the first year of the DVM portion of the dual program in Fall
2018 and will complete the DVM in Spring 2022.
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Lay Language Abstract

Traumatic brain injury (TBI) is a leading cause of death and disability in the
United States and worldwide. Following brain trauma, the blood-brain barrier,
which normally excludes circulating immune cells from the brain, is
compromised and these cells are able to infiltrate the area of injury. These
cells can cause significant damage to brain tissue, and better understanding of
this process is a critical research target. Our work demonstrates that the
protein EphA4 is an important regulator of the circulating immune cell
response to TBI. A mouse model lacking EphA4 in bone marrow cells
(WTKOBMC) shows improved tissue recovery following TBI compared to mice
with wild-type bone marrow cells ( WTWTBMC) as well as decreased numbers
of circulating cells entering the brain. WTKOBMC mice also show decreased
numbers of activated macrophages and of Tie2+ immune cells entering the
brain compared to WTWTBMC mice. In addition, immune cells that entered
the injury area in WTKOBMC mice show a shift toward a pro-recovery gene
expression pattern. Gene expression levels of the Tie2 protein and its
Angiopoietin protein binding partners were also increased in these cells,
indicating a key interaction between the Tie2/Angiopoietin pathway and
EphA4. Further experiments with Tie2 inhibition in cultured wild-type
macrophages compared to macrophages lacking EphA4 confirmed that the
EphA4-Tie2 interaction helps to determine whether macrophages express pro-
inflammatory or pro-recovery characteristics. Overall, our work has shown that
EphA4 interacts with the Tie2/Angiopoietin pathway to regulate the circulating
immune cell response to brain trauma and suggests that EphA4 offers a

promising target for TBI therapeutics.
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