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Increased biomedical risks associated with deep space crewed missions (cis-Lunar, Mars transit/surface) require development of health countermeasures, novel ecosystem support, risk
modeling, and fundamental space biological knowledge discovery. Molecular-omics, physiological-phenotypic-behavioral, and environmental-radiation telemetry data from space
biological and health studies are needed for reuse by scientists to address these tasks. The data as well as space-relevant biospecimens are being made more findable, accessible,
interoperable, and reusable through NASA’'s Open Science Data Repository (OSDR). This new OSDR umbrella grouping includes NASA GenelLab, the NASA Ames Life Sciences Data
Archive (ALSDA), and the NASA Biological Institutional Scientific Collection.

The OSDR system design appropriately handles metadata and processed-tabular results from ALSDA studies collected from space experiments. But raw and processed ALSDA
bioimage and video datasets require an expansion of OSDR'’s data architecture to handle ingestion, curation, and egress. The academic-industry bioimaging field saw a scientific
renaissance in the past several years through leveraging open-source software, international collaborations, machine learning, and other open science/programming approaches. As
crewed missions and more biological experiments are on the deep space horizon, OSDR is embracing data stewardship through listening to feedback from subject matter experts and

designing an expanded architecture which is appropriate for NASA’s goals to enable analysis and reuse of bioimaging and video data for the public science community.

Integrate and analyze data across:

1) Hazards (e.g., microgravity, radiation, isolation)

2) Missions and experiments (e.g., ISS, Space Shuttle,
NASA Space Radiation Laboratory)

3) Species (e.g., human, rodent, microbe, plant/crops)

4) Assays (e.g., omics, molecular, phenotypic-
physiological, environmental telemetry [02, CO2,
RH, radiation, acoustics, acceleration, temperature])

5) Formats (e.g., tabular, images, video)
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Bioimage and Video Assays

Current:

« Histology, ultrasonography, video of fruit fly behavior,
morphometric photography, immunohistochemistry,
micro-computed tomography, video from ISS rodent
experiments

Upcoming:

* Dual-energy X-ray absorptiometry, magnetic
resonance imaging, atomic force microscopy, confocal
microscopy, video from rodent behavioral assays,
peripheral quantitative computed tomography,
fundoscopy, optical coherence tomography, video of
Caenorhabditis elegans, video of mammalian tissue
mechanics, video of plant growth, etc.
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« For feedback on assay metadata, reuse proofs of concept, norms in bioimaging
« Special thanks to Open Microscopy Environment (Josh Moore), Bioimage Archive
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« Biological images from OSDR/ALSDA datasets or permission given to author
« Some images created using a subscription to BioRender.com




