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As NASA plans future exploration missions to the Lunar and Martian surfaces, realistic ground-based analog studies and
more predictive biodosimetry are needed to assess whether the space radiation poses a detrimental risk of brain genomic
instability and neurodegeneration that leads to late-onset behavioral deterioration for spaceflight crews. Implementing a
recently developed method of recreating the intravehicular (IVA) radiation environment expected on spaceflight vehicles
and habitats and a novel genetic sensor, this proposal addresses Research Topic 3 — Animal Biology Studies in support
of Human Space Exploration and Sub-topic AB1-A — Behavior and underlying neural function in Appendix D:
Solicitation of Proposals for Flight and Ground Space Biology Research. We propose to determine how the space
environment and sex affect brain genomic stability and consequent age-related brain structure and function changes.

Our studies will support Human Space Exploration, by contributing the first biodosimetry for quantifying brain DNA
instability and neurodegenerative changes to predict clinical health outcomes in human spaceflight crews and the utility
of available ground-based analogs to realize basic mechanisms that can lead to the development of biologic
counter-measures.

New project for FY2021.
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