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Why Data Sharing for Lunar and Mars Missions?
Knowledge Discovery Novel Ecosystem Development

(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) 

(Berliner et al., 2022 https://doi.org/10.1038/s44172-
022-00012-9; Antonsen & Reynolds, 2020 
https://ntrs.nasa.gov/citations/20210023324) 
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Support Human Health Risk ModelingInvolve the World in Spaceflight

Directed Acyclical Graph Example: How does use of 
anticholinergics modify our total probability of death 
from sepsis after UTI?
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Importance of ALSDA Data Standardization

Physiological, Pathological, Behavioral Formats
-Tabular
-Bioimage
-Video

(Image Credit: Sergio Baranzini, UCSF; Scott et al., 2021 
https://tinyurl.com/2j58nmn4; Scott et al., 2020 
https://doi.org/10.1016/j.celrep.2020.108441)

This Integration Enables Multi-Hierarchical, Multi-Modal Data Mining 
Together, for Many Computational-Informatic Approaches
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Ascent Return

Ground Control Relative Humidity, 
Temperature, CO2, O2, 
Airflows, Acceleration, 

Radiation, Acoustics, etc.

Hierarchical Organization of Biological Complexity

Phenotype

Mission Telemetry Data
Flight
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(Credit: Rodent Research Animal Enclosure Unit, Advanced Plant Habitat, 
Bioculture System, Biological Research in Canisters, NASA Space Radiation 
Laboratory, Ground Analog Hindlimb Unloading, Random Positioning Systems)

Multi-
Project 

Submission 
Portal

User/Collaborative 
Data Workspace

Omics 
Analysis
Toolshed 

Data
Portal

New
Knowledge

• Raw Data
• Processed
• Metadata
• Bioimages

Data 
Visualization

Portal

Environmental/
Telemetry

Portal

• Pipelines
• Interactive
• Tutorial

AI/ML/Modeling 
Portal

PI/Missions/
Experiments

PI Processing

Open Science Data Repositories

(Scott et al., 2021 https://tinyurl.com/2j58nmn4; Berrios et al., 2020 
https://doi.org/10.1093/nar/gkaa887; Scott et al., 2020 
https://doi.org/10.1016/j.celrep.2020.108441)
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What this means for Egress and Ingress of Data

Adding 
Phenotypic 
ALSDA  
Assays to 
Portal 

ALSDA

Ultrasonography

Micro-computed tomography 

Western Blot
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Open Science Community and the ALSDA AWG

(Credit: Amazing ALSDA AWG Members)

ALSDA AWG Accomplishments:
- ~20 Assay Metadata Configurations
- Submitted Data for Curation to Use Configs
- Mission Telemetry Feedback
- AI-Readiness & Data-Results Template 

Feedback

ALSDA Analysis Working Group:
- 8 Meetings
~100 Members
~30-55/Meeting

Email to learn more and join!
arc-dl-alsda@mail.nasa.gov
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ALSDA Science and Data Workflows  
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ALSDA 
Science or 

AWG Drafts 
Science 

Content in 
Collab Doc

Review in 
AWG Mtg 

or by 
Email

Possible Revisions

Determine 
Which 
Assay

Assay Metadata Configurations

ALSDA Creates 
ISAconfigurator 

.xml Version

ALSDA 
Checks .xml 

Code in  
ISAcreator

Checked 
by Curator 
for Unique 

Code 
Errors

Reviewed 
in GEODE 
by ALSDA

Sent to DS 
for 

Monthly 
Group 
Upload

AWG Review 
for User 

Acceptance

Possible Revisions

Checked by 
AI/ML Team 

(Maybe AWG)

Overall 
Naming & 
Structure 
Template 

Built

Tabular Data-Results Templates

Template Should 
Have Science 
Content on 

Variables/Results

Based Upon AWG 
and Literature, 

Create Templates 
for All Assays

Review 
by 

Science 
Lead

Apply for Use 
in TIDY/Results 

for Each 
Dataset

Checked by 
AI/ML Team 

(Maybe AWG)
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Possible Revisions

ALSDA has 
Data and 

Publication 
for Curation

Dataset 
Targeted/ 
Received

Dataset Curation

Submitter or 
ALSDA 
Creates 

LSDS/GLDS 
Entry

Curates 
Investigation-

Sample- Assay-
Level Metadata

Data 
Processing 
for Tabular 

Data-Results 
in TIDY 
Format

Submits/
Attaches 

Results Data 
Based on 

Template to 
Dataset

Review of 
Dataset by 

ALSDA 
Science and 
Lead Curator

Ensure no 
Embargo 

Control, and 
Public Release 

of Dataset

AWG Review 
for User 

Acceptance
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Kudos: A Portion of AWG Members (Contributed Data, Config Feedback, etc.)

Siddhita 
Mhatre

Janani 
Iyer

Josh 
Alwood

Susanna 
Rosi

Amber
Paul

Val 
Fajardo

Jessica 
Braun

Andrew 
Wyrobek

Svetlana 
Komarova

Mattias 
Neset 

Evelyn 
Wong

Danielle 
Lopez

Samrawit 
Gebre

San-huei 
Lai Polo

Greg 
Nelson

Sylvain 
Costes

Ryan 
Scott

Rich 
Britten

Egle 
Cekanaviciute

Marie 
Mortreux

Mary 
Bouxsein

Jeffrey 
Willey

Sunny 
Narayanan Russell 

Turner
Urszula 
Iwaniec

Alex 
Pattison

Matt
Gaidica

Upal
Roy

Christopher
Mason

Anthony 
Lau

Nate
Szewczyk

Vinita 
Chauhan

Keith 
Siew

Marjan
Boerma

Antiño 
Allen

R I Anu Saswati Das David
Zawieja

Mike
Delp Fred

Kiffer
Amelia
Eisch

Alan
Wood

Vivien
Mao

Marshall
Porterfield

Richard
Barker

Cynthia
Lemere

NASA Open Science for Life in Space: ALSDA, GeneLab, AI4LS

Mona 
Matar

Raj
Prabhu

Jerry
Myers

Rob
Reynolds

Rachel
Shoop

Sara
Jorgensen

Erik
Antonsen

April
Ronca

Eduardo
Almeida

Deepak
Kulkarni

Dan
Berrios

Walter
Cromer

Katherine
Baxter

Virginia
Ferguson Bernard 

Rabin

Kira 
Rienecker 

Viktor
Stolc

Stephen
Keegan

Lauren
Sanders

Adrienne
Hoarfrost

Model Translation & Space 
Biology Integration (MTSBI)

Thanks to ALL 
ALSDA AWG 
Members!
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Dawn
Bowles
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Meta-Analysis, Literature Mining, and Curating Legacy Datasets
Previous Bone Meta-Analysis

ALSDA Data CurationInvolvement

New Cardiovascular Project/Approach

(Stavnichuk et al, npg Microgravity 2020; Fu et al., npg 
Microgravity, 2021; Goldsmith et al. npg Microgravity 2022)

Outcomes in Humans and Animals; Actual or Simulated Microgravity 
Step 1) Organize knowledge & data changes in CV parameters
Step 2) Correlate CV outcomes w/additional organ interplay (e.g. bone)

~100 Students/Young Professionals
-Volunteered to obtain research experience
-Majority Underrepresented Background in STEM 
(e.g., First-Generation, Women, Minority, Disadvantaged 
Backgrounds, Disabilities, etc.).

Svetlana 
Komarova

Mattias 
Neset 

Sunny 
Narayanan 

Various PIs, Labs, ALSDA AWG
Drs. Susan Bloomfield, Michael Delp, 
Katherine Baxter, Nate Szewczyk, Russell 
Turner, Benjamin Levine, Jay Buckey, 
Marjan Boerma, Dawn Bowles, Bettina 
Willie, Saswati Das

- Demonstrate Value in Legacy Data
- Community Curation Approach
- More Data, More Reuse
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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)
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Omics and Phenomic Muscle Data using explainable xAI (Qlattice) to 
identify drivers of fast vs slow-twitch space muscle impacts

- Transcriptomics (RNA-seq)

- Methylation

- Proteomics

- Calcium uptake

1st AWG
Manuscript! 
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Big Picture for Open Science for Life in Space
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Next

Next

Next

Next
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Think of Yourself as a Citizen of Time. All Space-Related Biological/Biomedical Data are 
PRECIOUS Current and Future National and International Resources

Data and Metadata 
Stewardship from Start to 
Submission is Crucial to 
Make Data Maximally 
Findable, Accessible, 
Interoperable, Reusable

This Ensures:
1) Repeat Knowledge 

Discovery
2) Ecosystem 

Platform 
Development

3) Involvement of the 
World in 
Exploration & 
Discovery

4) Operational-
Mission-Health 
Support

Credit: https://www.lockheedmartin.com/en-
us/news/features/2019-features/moon-mars-iac.html

Keep This in Mind: Every Payload, 
Every Ground Experiment
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