
National Aeronautics and 

Space Administration

Biological & Physical Sciences

AGU 12/13/2024

A Vision for What's Next: NASA’s 
Evolving Data, Software, and Science

Amanda Saravia-Butler, Ph.D.

NASA GeneLab Science Lead

Contractor: Amentum

NASA’s Biological and 
Physical Sciences 
Division Enable Open 
Science



2NASA Open Science Data Repository Overview

Physiological/Phenotypic/Imaging/ 

Environmental Telemetry Data

Molecular/Omics Data

Biospecimens

NASA Open Science 

Data Repository (OSDR)

nasa.gov/osdr/

•Single Submission Portal (BDME)

•User Interface/Website Tool for RDSAs 

(Research Data Submission Agreements)

•Workspace

•Maximally Open Access with Necessary 

Controls for Sensitive Data

•Data Maximally FAIR 

• Findable, Accessible, Interoperable, Reusable

• Transparency, Inclusivity, and Reproducibility

Tabular, text, 

imaging, 

video, code



3NASA OSDR – By The Numbers

522
Studies

>80
Assays

45
Species

>210TB
Data

973
Datasets

‘OMICS

USAGE METRICS (12 MO)



4Open Science Data Repository (nasa.gov/osdr)



5Data Submission Portal: Biological Data Management Environment (BDME)

• PIs can submit data through 
BDME.

• Allows efficient input of sample 
and assay level metadata 
alongside data files.

• Metadata inputs connected to 
controlled and normalized 
ontology. 

• Tailored to specialized needs of 
spaceflight samples.

• Used for both omics (GeneLab) 
and non-omics (ALSDA) data 
submissions.
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7Enabling FAIR Science



8Enabling FAIR Science
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Controlled, Standardized Ontology / Terminology

Enabling FAIR Science: Metadata Curation

Controlled, Standardized Ontology / Terminology
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Amplicon  Sequencing Data

Build consensus data processing pipelines with the scientific community
Raw Sequence Data

Processed Amplicon Sequence Data: Differential Abundance Analysis

Primary outputs:

• Recovered ASV sequences (fasta)

• Counts of sequences per sample

• Taxonomic classifications of sequences

Data Visualizations:

• Beta and alpha diversity plots

• Taxonomic bar plots

• Differential abundance analysis and volcano plots

OSDR API OSDR AWS s3

Enabling FAIR Science: Omics Data Processing



11OSDR Visualization Platforms

Time Series Plots Compare Two Detectors

Temperature Ground Temperature ISS

RADLABData Visualization

Environmental 

Data



12Open Science Analysis Working Groups (AWGs)

Join an AWG!

ANIMAL

226 members

PLANTS
176 members

MICROBIAL

216 members

MULTI-OMICS

351 members

ALSDA
(Physiological/BioMedical)

224 members

AI/ML
323 members

Collaborate on Data Mining/Publications 

Cell Press Package 2020:

The Biology of Spaceflight

https://www.cell.com/c/the-biology-of-spaceflight

Nature Portfolio Collection 2024:

Space Omics and Medical Atlas across orbits (SOMA)

https://www.nature.com/collections/ebdbcahdgc   

88 members

RADLAB
67 members39 members

FEMALE REPRO HUMAN

109
Original Publications 

linked to OSDR

92
Enabled 

Publications 

linked to OSDR

150+
Datasets used in 

enabled publications
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ROI grows faster than publications 
linked to original 

Original Enabled ROI

https://www.cell.com/c/the-biology-of-spaceflight
https://www.nature.com/collections/ebdbcahdgc


The new PSI Data Repository and Submission Portal was released in September 2024

Key updates to the PSI Repository include:
• PSI utilized NASA OSDR infrastructure to develop a new data repository and user submission portal
• New look and layout, available investigations are visible as a scrollable list. 
• The Submission Portal is a new tool to streamline the process of publishing new investigations.
• Improved data repository interface and new search capabilities
• To support the sharing of scientific information, each dataset has an assigned DOI.
• Version history is available for datasets

https://nasa.gov/psi



Biophysics

Growing larger and more perfect 
protein macromolecule crystals for 
analysis, biomaterials/biofilms, and 
biofluids to sustain long duration 
human presence in space and improve 
quality of life on earth.

Fluid Physics

The study of fluid motion and the 
associated transport of mass, momentum 
and energy to address critical space 
exploration needs for advanced life 
support systems, propulsion, and thermal 
control  systems.

Combustion Science

Obtain benchmark microgravity data to 
advance computational models for 
spacecraft fire safety and improved 
efficiency & reduced pollutant emission 
in practical terrestrial combustion.

Fundamental Physics

Quantum Coherence & 
entanglement, quantum 
interferometry & precision 
measurement quantum matter & 
many-body systems.

Complex Fluids
Soft Matter

Study of binary mixtures such as 
colloidal systems, liquid 

crystals, foams, gels, 
emulsions, and granular flows.

Materials Science

Microstructural evolution, phase 
coarsening, and quantifying 

thermophysical properties to improve 
computational models and enhance 

material properties terrestrially and in 
space - Glasses & Ceramics, Granular 

Materials, Metals, Polymers & Organics 
& Semiconductors.

PSI Focuses on 6 Research Areas



15Physical Sciences Informatics (nasa.gov/psi)
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The Guided Submission directs Data Submitters through the process of creating a 
new investigation and offers the option of contacting a PSI Curator for more help.
 

Submission Portal

Investigation Description captures:
- Keywords
- Investigation Details
- Experiment Hardware

Investigation Files include:
- Raw and Analyzed Data
- Science Documents
- Reports and Presentations

Preview provides a view of the 
Investigation page before publishing.



17Physical Sciences Informatics (nasa.gov/psi)



New Data Repository User Interface 18

Researchers can filter the investigations by 
• Research Area
• Project Type 
• Keywords

New Investigation Records include: 
• Navigation Menu
• Digital object identifier (DOI) upon creation
• Citation
• Version History
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Open Science for Life in Space Teams

Support

NASA Space Biology Program

NASA Biological and Physical Sciences

NASA Science Mission Directorate

NASA Human Research Program

Open Science Analysis Working Group Members

Acknowledgements
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