NASA GenelLab platform utilized for space radiation dosimetry

biological response compared to radiation ground studies
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GenelLab Database (>200 data sets)

All GeneLab Datasets
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Specific Ground Radiation GenelLab Datasets

A B .
} Il Radiation only ) Homo Sapiens
Il Microgravity Only I Vius Musculus
I Radiation + Microgravity Rattus norvegicus
B Other I Microbes
23 (33.33%) [l Plant
2 (2.9%) 14 (50%)
1(3.57%)
1(3.57%)
L 1 (3.57%)
26 (37.68%
18 (26.09%)
11 (39.29%)
€) 25 : : . . . .
i Irradiation Ground Datasets On GenelLab
[7;]
@ 15 :
m -
m -
= 10 :
e ]
» :
0 : p— el B o—
Gamma Proton 'O L - 2gj *Fe Neutron



Radiation Ground Studies
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Radiation Dosimetry for STS samples (ISS to follow)
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Space Environment
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The Goal of this work and GenelLab Datasets Utilized for Analysis ”f“-_‘f:-"*#

Ground datasets will are compared to
both in vivo and in vitro datasets from
samples flown to the ISS and on
shorter shuttle missions.

From this analysis we will be able to
associate distinct biological signatures
associating specific ions to specific
biological response to radiation
exposure in space.
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G0 Terms

Flight vs Ground

Clustering of GO GSEA Terms Based on

Normalized Enrichment Scores (NES)
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Clustering of Pathways with Dose
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The Annotated GO Pathways will Subcluster into Logical Groups
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Example Annotated Pathways Known to be Impacted by Space Y

Irradiation
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Cluster 1: RNA processing,
telomere lengthening, and
‘mitochondrial pathways
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Summary and Future Work

Summary:
* This technique and results can be used to determine what pathways to filter out from ground
experiments to provide relevance to actual space radiation exposure

* Help identify unique signatures associated with spaceflight

Analysis left to do:
» Add predictions and potentially modeling to predict impact on pathway regulation in deep space

 Add LET, Energy, and Dose Rate information to analysis
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