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Project Summary/Abstract     

 PROJECT SUMMARY (See instructions): 

Our goal is to discover new, smart medicines for the treatment or prevention of Alzheimer’s disease 
(AD). AD is essentially a disease that affects synapses in the brain. As AD progresses, more and 
more synapses become dysfunctional leading to the gradual decline in cognitive function that 
inevitably leads to neuronal loss, plaque/tangle formation, dementia, and death. If we can figure out 
how to prevent synaptic dysfunction an early treatment and/or preventative for AD may be at hand. 
The proposed research focuses on the neuronal receptor protein known as EphB2, a molecule the 
PI (Henkemeyer, UT Southwestern) originally discovered and has studied for almost 25 years. 
EphB2 is important for synapse function as it interacts with the NMDA receptor and other 
postsynaptic proteins to help bring about learning and memory in the brain (also known as LTP or 
synaptic plasticity). The extracellular segment of EphB2 also has the unfortunate ability to bind to 
plaque-forming amyloid-beta (Abeta) peptides made to ever increasing levels in the AD brain and 
this targets EphB2 for degradation. The loss of EphB2 results in reduced levels of NMDA receptor 
driven LTP and may also lead to an accelerating downward spiral of increasing levels of Abeta 
production and more EphB2 degradation, leading to even greater reduction in LTP and ultimately 
large-scale synaptic failure. We hypothesize that small drug-like compounds can be identified that 
antagonize the EphB2-Abeta protein-protein interaction and that these will have utility for AD 
treatment as they will reduce proteolytic degradation of EphB2 and thereby promote the pro-
synaptic EphB2-NMDA receptor interaction. To address our hypothesis, we will screen highly 
diverse (>3,000,000 complex) peptoid libraries using innovative on-bead technology developed by 
the collaborator (Udugamasooriya, University of Houston) to identify compounds that bind to the 
EphB2 extracellular domain (Aim 1). EphB2 binding peptoid ‘ligands’ will then be  subjected to novel 
chemiluminescent protein interaction assays developed by the PI to determine if any interfere with 
the ability of EphB2 to bind Abeta (Aim 2). Cell-based experiments will further assess the ability of 
EphB2 binding peptoids to antagonize the EphB2-Abeta interaction and promote the pro-synaptic 
EphB2-NMDA receptor interaction (Aim 3). Through this collaborative effort we hope to discover 
new lead drug compounds that will ultimately be useful in the future treatment of AD. 
 
 
 

RELEVANCE (See instructions): 
The project is a partnership between the Henkemeyer laboratory at UT Southwestern (expert on EphB2 
receptor biology) and Udugamasooriya laboratory at the University of Houston (expert on peptoid chemistry 
and library synthesis/screening). The research is highly relevant to the goals of the UT Brain initiative as it 
integrates a neuroscience-focused group with a chemistry-focused group. It utilizes innovative, state-of-the-
art approaches that synergize the unique expertise of the two laboratories. Importantly, the research has 
potential for significant impact in the neurosciences, namely the discovery of lead drug compounds that 
could form the basis for future treatments to prevent or reverse synaptic dysfunction in AD and other age-
related cognitive disorders. 

 


