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SA1. Curate proteins exhibiting ischemia and ER stress-induced spatial redistribution.
Preliminary studies indicate that in vitro localization proteomics effectively identifies
physiologically responsive proteins in living cells. Using the Sleeping Beauty (SB) transposon
system, we randomly tag single genes with an SD-EGFP-SA guest exon. Following FACS and
clonal expansion, mirror cell arrays are exposed to thapsigargin (Tg), 6-hydroxy-dopamine (6-
OHDA), or oxygen-glucose deprivation (OGD), to mimic ER, oxidant stress, and ischemia,
respectively. We then utilize novel high-content imaging approaches and live-cell fluorescence
imaging to identify proteins exhibiting spatial redistribution.

SAZ2. Define the set of priority FP-tagged proteins with druggable potential. We hypothesize
that EGFP-tagged proteins exhibiting spatial redistribution function as regulators and reporters of
cellular oxidant injury. cDNAs encoding these proteins will be isolated and sequenced by 3'RACE
to determine protein identity. Using protein-protein and ligand-protein modeling tools developed
by the Kozakov Lab, we will determine the subset of druggable targets. We will also conduct
secondary screens to establish the subset of proteins that modulate stress-induced growth and
survival in response to chemical oxidants or OGD. siRNA-dependent knockdown targeting either
the EGFP tag or gene-specific mMRNA sequences will test for the effect of haploinsufficiency or
global gene knockdown on cell survival, respectively.

This project exceeds the capabilities of existing standard ‘omics' approaches for drug target
discovery, introducing a set of robust biological outcome measures to curate high-priority
candidates. These experiments will create a functional map of the stress-induced ER proteome,
facilitate the selection of druggable targets, and generate a repository of clonal reporter lines and
online data resources for the neuroscience community.



