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2(The White House; https://www.whitehouse.gov/ostp/news-updates/2023/01/11/fact-sheet-biden-
harris-administration-announces-new-actions-to-advance-open-and-equitable-research/ ; 
https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-Access-Memo.pdf) 
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Open Science, Social Equity, Opportunity
Leadership NASA’s Transform to Open Science (TOPS)

Goals: 
★ Increase understanding & adoption of open science
★ Accelerate major scientific discoveries
★ Broaden participation by historically underrepresented communities

Metrics: 
★ 20k people earn Open Science Badge in next 5 years (curriculum/training)
★ 5+ major discoveries
★ Increase participation of underrepresented groups by 2x

2024

2026

2025

2023

2027

$40 million 5-year NASA Science Mission Directorate Mission

Year of 
Open 
Science 

🎉

(NASA SMD; https://science.nasa.gov/open-science-overview)
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Knowledge Discovery Novel Ecosystem, Platform, and 
Countermeasure Development

(Valinia et al., 2022, https://ntrs.nasa.gov/citations/20220002905; Everroad et al., 2021 
https://ntrs.nasa.gov/citations/20210023324; Scott et al., 2021, https://arxiv.org/abs/2112.12554; 
Sanders et al., 2021, https://arxiv.org/abs/2112.12582; Alwood et al., 2017, 
https://doi.org/10.1038/s41526-016-0002-8) 

(Berliner et al., 2022 https://doi.org/10.1038/s44172-022-00012-9; 
Antonsen & Reynolds, 2020 https://ntrs.nasa.gov/citations/20210023324; 
https://www.nasa.gov/hhp/hsrb; Antonsen et al. 2022 
https://ntrs.nasa.gov/citations/20220015709) 

Support for Human Health RisksTranslational Science

February 7, 2023 – Human Research Program Investigators’ Workshop
ryan.t.scott@nasa.gov

Across Hazards

Across Missions, 
Species, Data Types

Longitudinal, 
Biomonitoring, & 

Experimental 

High Quality for 
AI/ML/Modeling/KGs/

DAGs

Data Sharing is Essential for Life in Space
Involve the World in Spaceflight
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Physiological/Phenotypic/Imaging/ 
Environmental Telemetry Data

Molecular/Omics Data

Biospecimens

NASA Open Science 
Data Repository

Integration into OSDR

February 7, 2023 – Human Research Program Investigators’ Workshop
ryan.t.scott@nasa.gov

osdr.nasa.gov/bioTabular, text, 
imaging, 
video, code

- Single Submission Portal (BDME)

- UI Tool for Research Data 
Submission Agreement 

- Maximally Open Access with 
Necessary Controls for Sensitive Data

- Data Maximally FAIR
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(Image adapted from Berrios et al., 2020 https://doi.org/10.1093/nar/gkaa887) February 7, 2023 – Human Research Program Investigators’ Workshop

ryan.t.scott@nasa.gov

90
Original Publications linked 
to OSDR (GeneLab/ALSDA)

52
Publications Enabled by 
OSDR System, Data Sharing

Original – Publications with 
original dataset submitted to OSDR
Enabled – Publications reusing data 
submitted to OSDR repository

OSDR Ecosystem

OSDR 
Data

Extramural 
Data Tools

Extramural 
Databases

API

Repository
Web UI

Public 
Analytics

Research Data
Submission
Agreement UI

Work
Space

Data 
Visualization
Server

GeneLab
Data
Processing

Biological 
Data
Management
Environment

Data Viewers
Data Consumers

Data Scientists

Intramural Data 
Scientists

Curators, 
Archivists

Data Submitters

Ontology 
Tools

OSDR Successes
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Current and Upcoming OSDR Tools

Environmental Data Application

Visualization Portal for Omics

Analysis 
Portal

Model Zoo
February 7, 2023 – Human Research Program Investigators’ Workshop

ryan.t.scott@nasa.gov
(Credit: Ana Uriarte Acuna, GeneLab Curator)

AI/ML/KG Modeling Portal

UI for Research Data Submission Agreement

- New Grant? 
- UI link to OSDR form
- Science overview
- General data types/assays 
Transfer timelines
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Breakdown of a Dataset: Architecture, Metadata, Data, FAIRness

Open Science Dataset 
(OSD-488 Example)

(González-Beltran et al., 2014, https://doi.org/10.1186/1471-2105-15-S14-S4; Sansone 
et al., 2008, https://doi.org/10.1089/omi.2008.0019; isa-tools.org) February 7, 2023 – Human Research Program Investigators’ Workshop

ryan.t.scott@nasa.gov

OSDR Data Model
Leverages/inspired by “ISAtab”

sample

assay

investigation • Contacts, description, GUID, study factors, funding, provenance

• Table w/individual subject parameters, overall study design, 
independent variables, sample collection metadata

data

• Table with same individual samples with device name, device 
settings, targets, parameters, reagents, standards SME-driven

• Various formats to maximize reuse, machine-readable
• Tabular, text, images, video
• Molecular-omics, physiological-phenotypic-behavior-imaging
• Raw, submitted, & processed/transformed for reusability

investigation

Global Unique 
Identifiers 
Indexing

Rich 
Metadata

Open Metadata
Metadata 
Normalization

Secure  Credentialing Persistent 
Metadata

Provenance
Community 
Standards
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Science Curation Levels for Findability, Accessibility, Interoperability, Reusability

- Individual Subject/Sample 
Independent Variable Metadata
- Study Design Metadata
- e.g names of muscle

- How assay was conducted
- Dependent Variable Metadata
- Specs of device, settings, 
software, processing details, etc

(González-Beltran et al., 2014, https://doi.org/10.1186/1471-2105-15-S14-S4; Sansone 
et al., 2008, https://doi.org/10.1089/omi.2008.0019; isa-tools.org) February 7, 2023 – Human Research Program Investigators’ Workshop

ryan.t.scott@nasa.gov

- Raw, Processed; Submitted Transformed
- Tabular, text, imaging, video
- AWG standardized nomenclature
- AWG-vetted format templates
- Maximally human & machine-readable

sample assay
data

investigation
sample

assay

Rich Metadata
Data 
Relationships

Provenance
Community 
Standards

Metadata
Schema

Linked Data

Open Access Open 
Access

Provenance
Community 
Standards

Rich 
Metadata

Open Metadata
Linked Data 
Metadata 
Normalization

Persistent 
Metadata

Community 
Standards
Provenance

Rich 
Metadata

Open Metadata
Metadata 
Normalization
Open Vocabs

Persistent 
Metadata

Community 
Standards

Open Metadata
Metadata 
Normalization
Open Vocabs
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‘SOLSTICE’ Citizen Science AWG Project

~80 Citizen Scientists Recruited to Team 

Svetlana 
Komarova

Mattias 
Neset 

Sunny 
Narayanan 

- Space Open Life Science Team for International Collaborative Exploration
- Literature Mining, Data Extraction, Meta-Analysis, and ALSDA Submission

- 2 posters @Canadian Space Health Research 
Symposium
- 2 Citizen Science grants submitted (CSA,NASA)
- Poster P23240 IWS2023 Poster Session A   
Today, 4:30-6p 

Open Science Bioimaging Best Practices
Accomplishments: 
- Trade study/SME 
feedback from 
Jackson Labs, EBI, 
OME, Bioimaging 
North America
- Poster 
Presentation at 
AGU2022

Assay Metadata 
Configurations

Accomplishments: 
- 20 uploaded & live
~10 more created
~20 on radar 

- Feedback from SMEs
- Science consensus
- Join the ALSDA AWG!
- Know OCT, MRI, clinical chemistry?

ALSDA Analysis Working Group (~100 members)

Community for Both 
Data Ingress & Egress

Standards & User 
Feedback for Ingestion

Standards & User Feedback 
for Maximal Reuse/Mining

February 7, 2023 – Human Research Program Investigators’ Workshop
ryan.t.scott@nasa.gov

OSD-471, 475, 474, 472, 486
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FAIReuse Examples and Collaborations

Crystal Fowler
Univ. So Utah

- SLS1 & SLS2 Data
- Poster @ASGSR22

Eva Soler
Columbia Univ

Mining Legacy Data and Data Extraction for Curation

1st ALSDA AWG Pub!

February 7, 2023 – Human Research Program Investigators’ Workshop
ryan.t.scott@nasa.gov

OSD-351, 
310, 477, 
489 OSD-104, 105, 488

Explainable AI on Muscle Loss

Kevin Li
UC Berkeley

- RR1 & RR9 Muscle Data
- Omics & Physiological Data
- Qlattice
- Talk @ASGSR22
- Manuscript soon

Russell Turner
Urszula IwaniecErik

Antonsen
Rob 

Reynolds
Mary 

Bouxsein

James 
Casaletto
University 

of California 
Santa Cruz

Analyzing the Relationship Between Gene Expression and 
Phenotype in Space-Flown Mice Using a Causal Inference 

Machine Learning Ensemble
- Transcriptomics & Histology
- April 2023 ‘Inspiration 
4/JAXA/Space Biology 
Package’
- Submitted to npj Microgravity

OSD-47, 48, 137, 158

Omic to Phenotypic Pipeline w/Data 
Extraction from Bioimaging

Henry Cope

Univ of 
Nottingham

- ISS/CARA Plant Data
- Manuscript soon

OSD-TBD

OSD-TBD
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Inspiration 4 Human Data into OSDR

- April 2023 ‘Inspiration 4/JAXA/Space Biology Package’
- In Peer Review at Nature
- Credit to Chris Mason’s Lab and Overbey et al., 2023

- Assays by ALSDA and GeneLab released Dataset

(Credit for slide design/content, Kristen Peach, GeneLab Curator)February 7, 2023 – Human Research Program Investigators’ Workshop
ryan.t.scott@nasa.gov

- Comprehensive Metabolic Panel (Spectrophotometry & Ion Selective Electrode)
- Complete Blood Count (Hematology Analyzer)
- Cytokine Panel (Multiplex) 

- 3 New ALSDA Assay Metadata Configs to Enable
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I4, Data Management, and OSDR Privacy Control 

OSDR users may request data by clicking a request 
button above the protected data in the assay table, at the 

top of the dataset page or under the files tab

Example of I4 Human Dataset Request

Approval 
Process 

Flowchart

(Credit for slide design/content, Kristen Peach, GeneLab Curator)

- Process inspired by NIH’s Database of Genotypes and Phenotypes (dbGaP)

OSDR Data Request 
Package w/ Data Use 
Agreement

OSDR Follows 
Up with your 
institution

OSDR Review 
Board with Key 
Stakeholders

Approved/Denied
Secure Transfer 

Approved/Denied Access removed at end of 
IRB, or upon participant 
request, or if conditions of 
Data Use Agreement are 
violated

February 7, 2023 – Human Research Program Investigators’ Workshop
ryan.t.scott@nasa.gov

OSDR
Button in 
Metadata 
Table
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ALSDA
• Danielle Lopez
• Evelyn Wong
• Xavier-Palmer 

Lewis
• Alan Wood
• Sylvain Costes

NBISC
• Joey Varelas
• Alison French
• Ahleah Rohr Daniel

AI for Life in Space
• James Casaletto
• Lauren Sanders
• David Loftus
• Graham Mackintosh
• Sylvain Costes

GeneLab & Data 
System Support
• Lauren Sanders
• San-huei Lai Polo
• Kristen Peach
• Sam Gebre
• Ana Uriarte Acuna
• Nico Garcia
• Jamie Bales
• Sylvain Costes

Open Science Data Repository
Collaborators 

ALSDA AWG
~100 Members
AI/ML AWG 
~40 Members
2021 AI/ML Workshop Participants
~100 Participants
I4 Team
C. Mason, E. Overbey

Stakeholders-Management
NASA Space Biology Program

NASA Biological and Physical Sciences

NASA Human Research Program

February 7, 2023 – Human Research Program Investigators’ Workshop
ryan.t.scott@nasa.gov

Talk: Wed., 12:30-2
Exhibit Hall B
Mapping peripheral immune 
signatures of mouse and human 
responses to space radiation for 
biomarker identification

Lauren 
Sanders

Poster: Wed., 3:45-5:15
Exhibit Hall A
Spaceflight environmental-
telemetry data for biological 
science

Danielle 
Lopez

Poster: Wed., 3:45-5:15
Exhibit Hall A
Discovery through biospecimen 
sharing: The NASA Biological 
Institutional Scientific Collection 
(NBISC)

Joseph 
Varelas

Talk: Thur., 1:30-3:00
Grand Ballroom B
Genomic and phenotypic 
predictors of human ex vivo 
sensitivity to simulated deep 
space radiation

Sylvain 
Costes

Poster: Tues., 4:30-6:00
Exhibit Hall A
A field guide to NASA's Life 
Sciences Data Repositories

Robert
Beaton


