
Ryan T. Scott, ALSDA Project Scientist
From Images to Knowledge, May 6, 2022    #I2K2022
Contact: ryan.t.scott@nasa.gov

Open Science for Life in Space:
Bioimaging, Data Sharing, and 
Tools for Knowledge Discovery

mailto:ryan.t.scott@nasa.gov


2

(Credit:  NASA Biological and Physical Science Division; Beyond LEO 
Instrumentation & Science Series Science Working Group, 2021 Report, 
https://ntrs.nasa.gov/api/citations/20210023324/downloads/BLISS%20SWG%20
2021%20Report%20Final.pdf)
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Thriving in Deep Space

Build a Foundation 
through Lunar Science 
and Experience for 
Sustained Life on Mars

Understand
Fundamental 
Mechanisms

MODEL ORGANISM PROGRESSION
Vertebrates 

(e.g., mice & rats; fish)

Simple model plants 
(e.g., Arabidopsis)

Invertebrates 
(e.g., flies, worms, tardigrades)

Crops & edible plants
HumansUnicellular 

(e.g., yeast, fungi)

Sub-OrbitalGround LEO/ISS Gateway Lunar Surface Martian SurfaceMars Transit

PLATFORM PROGRESSION

Space studies
Ground studies

Ground & space studiesDEEP SPACE STRESSORS

Gravity Radiation Temperature/Atmosphere Day/Night/Circadian Cycle Isolation Distance from Earth Dust/Regolith Closed-Hostile

Build the 
Blocks to 
Support 
Human Life
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NASA Committed with ‘Open-Source Science Initiative’

Credit: Transform to Open Science, NASA Science Mission Directorate, 
https://science.nasa.gov/open-science/transform-to-open-science
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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)
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Multi-
Project 

Submission 
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User/Collaborative 
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Analysis
Toolshed 

Data
Portal

GeneLab Sample 
Processing

NASA 
Biological 
Institutional 
Scientific 
Collection 
(NBISC) 

New
Knowledge

• Raw Data
• Processed
• Metadata
• Bioimages

Data 
Visualization

Portal

Environmental/
Telemetry

Portal

• Pipelines
• Interactive
• Tutorial

AI/ML/Modeling 
Portal

Open Science 
Data Repositories

PI/Missions/
Experiments

PI Processing

Open Science for Life in Space
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Review of Space-relevant ALSDA Bioimaging #1
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Fluorescence Microscopy (e.g. Retinas)
(Mao et al., 2019 https://doi.org/10.1038/s41598-019-44696-0)

Light Microscopy (e.g. Cancellous Bone)
(Blaber et al., 2019 https://doi.org/10.1371/journal.pone.0061372) 

(RR10, NASA, Almeida 2020; https://www.nasa.gov/ames/research/space-biosciences/rodent-research-10-spacex-21)

- Multi-Hierarchical; Multi-Modal; Heterogenous   
- mCT, qPCT, MRI, DXA, OCT, Fundoscopy, Light-, Fluorescence-, Confocal-, Atomic Force-, Electron Microscopy (Scan & Trans) 
- Ultrasonography, Images of Behavior Assays, Plant-Crop Growth, Microbes

Microcomputed Tomography 
(e.g. Vertebrae)
(Keune et al. 2015, https://doi.org/10.1038/srep18671) 

https://doi.org/10.1038/s41598-019-44696-0
https://doi.org/10.1371/journal.pone.0061372
https://www.nasa.gov/ames/research/space-biosciences/rodent-research-10-spacex-21
https://doi.org/10.1038/srep18671
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Review of Space-relevant ALSDA Bioimaging #2
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(Vaishampayan et al., 2012; https://doi.org/10.1089/ast.2011.0738) 

Microbes (e.g. Bacillus Pumilus)

(Paul et al., 2012; https://doi.org/10.1186/1471-2229-12-232)

(Paul et al., 2012; https://doi.org/10.1186/1471-2229-12-232)

Plant Root Tips (e.g. Arabidopsis)

Plant Growth Patterns 
(e.g. Arabidopsis)

(Barker and Gilroy Lab; 2021)

Crop Growth Impacts (e.g. Azola)

https://doi.org/10.1089/ast.2011.0738
https://doi.org/10.1186/1471-2229-12-232
https://doi.org/10.1186/1471-2229-12-232
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ALSDA Science Community-Driven Curation Standards

(Credit: Amazing ALSDA AWG Members)

ALSDA Analysis Working Group:
- 7 Meetings
- July, Sept, Oct, Dec, Feb, Mar, Apr
~100 members
~45/meeting

ALSDA AWG: 
~17 ‘Ready’ Assay Configs in new system

Would love more Bioimage and 
Programming SMEs to join!
arc-dl-alsda@mail.nasa.gov
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ALSDA Data Currently in Reuse: Pilot Projects

(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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Future: Streamlined Data Integration, Multimodal, Multihierarchical

New Modeling Hub
Automated pipelines for a suite 
of machine learning, knowledge 

graph, 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
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Raw Omics

Standardized 
Omics Processing 

Pipelines

Standardized 
Omics Pipelines

Raw Image & 
Video Data

Processed 
Tabular 

Phenomics 
Data

Computer Vision 
and Transformer 

Algorithms

Phenotypic 
Information in 

Tabular Format
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Big 
Picture
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ALSDA
• Danielle Lopez
• Evelyn Wong
• Alan Wood
• Kira Rienecker
• Sylvain Costes

NBISCAI/ML Team
• James Casaletto
• Lauren Sanders
•Graham Mackintosh
• Adrienne Hoarfrost
• Sylvain Costes

GeneLab & Data 
System Support
• San-huei Lai Polo
• Sam Gebre
• Ana Uriarte Acuna
• Jamie Bales
• Brennan Cooper
•Matias Fernandez
• Nico Garcia
• Sylvain Costes

Biospecimen Sharing 
Program

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

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-Management

NASA Space Biology Program
NASA Biological and Physical Sciences
NASA Human Research Program

From Images to Knowledge #I2K2022
ryan.t.scott@nasa.gov



12


