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Major objectives of the NASA space radiation research program are to enable human exploration of space without
exceeding limits for immediate and persistent risks to the central nervous system (CNS) from space radiation. The
proposed research will investigate the CNS subregions of rodents exposed to simulated space radiation for molecular
indicators for vascular damage, inflammation, and neurological abnormalities after space radiation. This project will
apply multi-omic technologies (proteomics, metabolomics, and bioinformatics) to archived CNS brain subregions from
irradiated mouse and rat behavioral models.

The specific aims are:

Aim 1. Characterize the persistence of radiation-induced molecular abnormalities in cortex and hippocampus after
low-dose exposures to S6Fe particles, and compare the predictions for CNS tissue damage and late-onset
neuropathologies in similarly irradiated mice and rats.

AIM 2. Identify persistent bio-effect markers in peripheral blood and cerebrospinal fluid (CSF) that correlate with
molecular damage in CNS vascular or immune functions. Our research plan will provide testable hypotheses of CNS
tissue damage and identify molecular targets for susceptible pathways/functions of CNS damage.

This project will also provide proof-of-principle whether CNS damage relevant bio-effect metabolites can be detected in
CSF and blood. This project will also identify radiation-sensitive pathways, suitable for future development of biological
countermeasures to reduce CNS risks from space radiation. The results of this research are designed to help NASA
reduce the uncertainty associated with during mission behavior and CNS risk for astronauts on deep space exploration
missions.

New project for FY2019.
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