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Abstract

Validation of putative drug targets is a critical step in the discovery of small molecule therapeutics that target novel pathways.
Using a new method of drug target identification based on investigating differences in the levels of specific genes between
normal and diseased populations, we have uncovered a novel target for neurodegenerative diseases (NDs): the sarcoplasmic
reticulum Ca2+-ATPase (SERCA), whose sole function is to bring Ca2+ into the endoplasmic reticulum. In Alzheimer’s
Disease (AD) and Parkinson’s Disease (PD), intracellular calcium dyshomeostasis has been established as a pathological
feature that elicits endoplasmic reticulum (ER) stress and leads to cellular dysfunction and eventual neuron death. However,
specific drug targets responsible for re-establishing calcium homeostasis in NDs have not been established. We will
demonstrate our gene expression-based target validation method using the previously unreported ND target, SERCA. Our
preliminary results show that SERCA is significantly under-expressed in patient cases. This suggests that activating SERCA
is a putative therapeutic target to treat ND. We have pharmacologically validated our method of target identification using
molecular modeling/docking software to identify possible drug binding sites and conducted in silico screening to generate
Hits. Hit-to-Lead optimization has facilitated small molecule drug leads for AD and PD.
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