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Expanding Repository Data 
Available For Sharing And 
Knowledge Discovery
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Specimens & Metadata

Two Projects 
with Separate 

Focus and 
Requirements

Ames Life 
Sciences 

Data Archive 
(ALSDA)

NASA 
Biological 

Institutional 
Scientific 
Collection
(NBISC)

• HRP, SB PIs, Missions, Experiments
• Phenotypic-Physiological-Behavioral-

Imaging-Mission

• Non-Human Biospecimens
e.g. RR, HRP Space Radiation, Microbe

Investigation, Sample, Assay, 
Metadata

Results-Outputs:          
Raw & Processed Data

Open 
Science 

Data 
Repository 
Submission 

Portal 

Metadata

(Image from Mike Delp, BION, 2015)

Mission, Environmental, 
Telemetry Data

Federated with 
GeneLab: 
Same subjects, 
same samples

Beta version
February 2022! J



3
(Credit:  Shelley Stall AGU, 2020 NASA TEM3 Workshop;  
Higman, 2019; http://doi.org/10.1629/uksg.468
European Commission, Turning Fair Into Reality, 2018 
https://data.europa.eu/doi/10.2777/54599)
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Data should be open as possible, closed as necessary.

Greatest science 
potential for reuse? 
When data both FAIR 
and maximally Open

Closed vs Open: 
A Continuum Closed Mediated Embargoed Open

Is FAIR Open?
In Short, “It Depends.”

Credit: Higman et al, 2019 & Shelley Stall J

Nurturing a Data Sharing Culture: Secure & Maximally ‘Open’ Science 

When data submitted, 
different levels of controls
e.g. IACUC, Animal Health Video; IRB, Human PII Data;    
Animal Liver Histology; Microbial Metagenomics
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“Data Reuse” & Repository Lesson from AI & COVID-19

2022 NASA Human Research Program Investigators’ Workshop ryan.t.scott@nasa.gov
(Credit:  The Alan Turing Institute; 
https://www.turing.ac.uk/sites/default/files/2021-06/data-science-and-ai-in-
the-age-of-covid_full-report_2.pdf
Wyants BMJ 2020;369:m1328; http://dx.doi.org/10.1136/bmj.m1328 )

Weaknesses
- AI Readiness, Harmonization of Heterogenous Data
- Assay & Metadata; Biomedical & Science Standards
- Data Availability & Open Accessibility
- Inequality & Exclusion
- Communication: Findings and Uncertainties

Positives
- Modelers, Bioinformaticians, Clinicians Collaborating ‘OPEN’
- Clinical/Biomedical Open Science Data Sharing
- OpenSAFELY, N3C, COG-UK, DECOVID, Royal Society RAMP
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ALSDA and GeneLab: AI-Readiness, Metadata Standards

(Credit:  SMD AI Workshop: https://doi.org/10.5281/zenodo.5708218
NASA Biological Workshop pre-prints: https://arxiv.org/abs/2112.12554 ; 
https://arxiv.org/abs/2112.12582 ; NASEM CBPSS links)
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- AI Readiness, 
Harmonization of 
Heterogenous Data

- Assay & Metadata 
Science Standards

- Data Availability & 
Open Accessibility
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ALSDA Science Community-Driven Curation Standards

(Credit: Amazing ALSDA AWG Members) 2022 NASA Human Research Program Investigators’ Workshop ryan.t.scott@nasa.gov

ALSDA Analysis Working Group:
- 4 Meetings
- July, Sept, Oct, Dec ’21
~100 members
~55/meeting

ALSDA AWG: 
-10 ‘Ready’ Assay Configs from Feedback

(Transmission)

Email to learn more and join!
arc-dl-alsda@mail.nasa.gov
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KUDOS and THANKS! Specific AWG Members, Others Involved

Siddhita Mhatre Janani Iyer Josh Alwood

Model Translation & Space Biology Integration (MTSBI)

Susanna Rosi Kira Rienecker Val Fajardo Jessica Braun Andrew Wyrobeck Svetlana Komarova Mattias Neset 

Evelyn Wong Danielle Lopez Samrawit 
Gebre

NASA Open Science for Life in Space: ALSDA and GeneLab

San-huei Lai Polo

Greg Nelson

Sylvain Costes Ryan Scott

Rich Britten

Egle 
Cekanaviciute

Marie Mortreux Mary Bouxsein

Dan Berrios

Jeffrey Willey Sunny Narayanan Russell Turner Urszula Iwaniec
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Multi-Project Submission Portal – Beta version February 2022!
- Submit Directly to ALSDA, Curate Datasets According to Standards!

Adding 
Phenotypic 
ALSDA  
Assays to 
Portal 

ALSDA
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Science Data Viz Tools: GeneLab & ALSDA In Unison 
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Assess Science Data AND Environmental, Mission Data

(Credit:  NASA GeneLab, Ana Uriarte Acuna, Jack Miller)
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New! Open Science Modeling Hub and Analysis Portal
Streamlined Data Integration

of multiple datasets

Modeling Hub
Automated pipelines for a 
suite of machine learning 

and modeling tools

Analysis Portal
Interactive analysis dashboard of 

modeling and analysis results

(Credit:  Adrienne Hoarfrost, James Casaletto, Lauren Sanders; 
Images: Nelson et al., 2021, https://doi.org/10.3390/life11010042
Casaletto et al., 2022, CRISP & Liver, in preparation)

Models

https://doi.org/10.3390/life11010042
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ALSDA Data Currently in Reuse

(Credit: BMs: Sylvain Costes & Eduardo Almeida; CRISP: 
Makenna Myrick, James Casaletto, Sanders et al., 2021; FLUID: 
Graham Mackintosh, 2022; DAG: Rob Reynolds, et al., 2021; 
ALSDA Vis, Fu et al., 2021, Svetlana Komarova)



132022 NASA Human Research Program Investigators’ Workshop ryan.t.scott@nasa.gov

Up Next  
Big 
Picture
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ALSDA
• Danielle Lopez
• Evelyn Wong
• Alan Wood
• Kira Rienecker
• Sylvain Costes

NBISC
• Joey Varelas
• Alison French
• Ahleah Rohr Daniel

AI for Life in Space
• James Casaletto
• Lauren Sanders
• David Loftus
• Graham Mackintosh
• Adrienne Hoarfrost

GeneLab & Data 
System Support
• San-huei Lai Polo
• Sam Gebre
• Dan Berrios
• Ana Uriarte Acuna
• Nico Garcia
• Jamie Bales
• Jeff Holland

Biospecimen Sharing 
Program
• America Reyes
• Rebecca Klotz
• Yi Chun Chen
• Lauren Liddell
• Christina Lim
• Karin Perkins
• Hami Ray

Open Science for Life in Space 
(Open Science Data Repositories)

LSDA
• Diedre Thomas
• Sara Jorgensen
• Rachel Shoop
• Jessica Keune

Collaborators 
ALSDA AWG
• ~100 Members
UCSF SPOKE Team
• C. Nelson, K. Sorman, S. Baranzini
2021 AI Workshop Participants
• ~100 Participants
Frontier Development Lab 2020 & 2021 Astronaut Health Teams

Stakeholders and Management
NASA Space Biology Program

NASA Biological and Physical Sciences

NASA Human Research Program

LSDA
NASA Life 

Sciences 
Portal


