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This is the story of a repository that 
could have remained as a data archive 
but has become a crucial living core of 
the space biology research program.

Institutional mandate + Infrastructure 
+ Management +  Community + 
Epistemic outcomes



Overview GeneLab/OSDR



NASA GeneLab (2014)

▪ Database, specimen repository, and collaboration 
space for omics data from biological investigations in 
space → Enable “cross-talk amongst valuable 
experimental biology resources” (GeneLab Strategic 
Plan 2014, 2).

▪ Goals: to develop “an integrated repository and 
bioinformatics data system for analysis and modeling;” 
to engage “the broadest possible community of 
researchers, industry, and the general public to foster 
innovation;” and to strengthen “international 
partnerships by leveraging existing capabilities and 
data sharing” (GeneLab Strategic Plan 2014, 1). 

Strategic Plan 2014



Analysis Working Groups – AWGs (2018)

GeneLab Website. Meeting AWGs, 2019

GeneLab Website, 2022

▪ Initially tasked with optimal analytical workflows 
for data, resulting in consensus bioinformatics 
pipelines to process and standardize all raw omics 
data, significantly enhancing dataset reusability” 
(Sanders et al. 2024)

▪ Two main activities (AWG Charter 2025): 
1. Members provide feedback on scientific 

standards for reuse (subject and assay metadata; 
processing pipelines; dataset formats and 
uniformed structures for machine-readability). 

2. Members collaborate to mine-reuse OSDR data to 
conduct scientific investigative analyses, which 
sometimes leads to peer-reviewed publications. :

▪ AWGs as an institutionalized community of data 
users (How?)



What is the impact of open science for space biology? 
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Integration into the Open Science Data Repository (2022)

Slide Ryan Scott, AWG Catalyst 2025



Expansion of the AWGs(2023)

Ryan Scott, 2025



The AWGs as part of NASA Citizen Science (2025)





Characterizing the AWGs



Data
Communities

NASA OSDR AWG Workshop - American 
Society of Gravitational and Space Research

Washington DC, November 2023
 

▪ “The AWGs aspire to scientific excellence and 
participation in AWGs is strictly on a volunteer basis” 
(AWG Charter 2025)

▪ What kind of scientific collectives are these Analysis 
Working Groups? What do they do?

▪ “A form of scientific crowdsourcing.”
▪ “A collaborative, large, open network of folks that, 

from lots of different backgrounds, are working on 
solving space biology-type issues.”

▪ “A good venue for people who do not have access to 
funding for spaceflight research.”

▪ “There are different motivations to join, but there is a 
weight to NASA and people join to help NASA go 
further into space by understanding how space affects 
biology.”

NASA 2021



Methods 

NASA, 2022

NASA OSDR AWG Workshop - American Society of 
Gravitational and Space Research
Washington DC, November 2023

▪ Participant observation in 71 AWG meetings 
(45 of them with the Plants AWG), and 52 
events hosted by OSDR, NASA TOPS, NASA 
Biological and Physical Sciences Division, and 
the National Academies of Sciences, 
Engineering, and Medicine. 

▪ Survey: 70 respondents

▪ Interviews with 20 members of the AWGs.

▪ Three oral histories (more to come)

▪ Collaboration viewpoint paper New Phytologist 
and paper on metrics for Royal Society Open 
Science.









▪

 



Expanding the Space Biology community: beyond the    
    investigators funded by NASA to conduct spaceflight 
    experiments 





Diverse and Positive Experiences of Participation 









Key Findings

1. The AWGs are expanding the space biology community bringing 
researchers into the field not previously involved with spaceflight 
research, expanding the realms of expertise relevant for space biology, 
including a more diverse range of individuals, and engaging researchers 
with experience in open science outside of space biology.

2. Experiences of participation in the AWGs are predominantly favorable 
and diverse in their aims and modalities. There is not a single or a 
primary expected result of participation from the members’ perspectives, 
but rather sustained interactions among them which lead to different 
outcomes.



“Communities don’t just happen”



Screen captions, 2022-2025





Institutionalization: Formal and Informal Practices*

Formal Practices  

o Formal status within GeneLab

o Charter

o  Code of conduct

o  Forum Space

o Some funding for publication costs

o Annual Symposium 

o NASA brand

Informal Practices

o No funding for operation: Voluntary 

participation

o Open in principle to anyone

o Large degree of self-organization

o Participation does not result in 

affiliation with NASA
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Formal and Informal Practices



Interrogating and Integrating Datasets



Screenshot NASA OSDR Website, 2025



Publication Campaigns

“The Biology of 
Spaceflight”, 
2020
29 papers / 9 
using OSDR data

“Space Omics and Medical 
Atlas”, 2024
45 papers / 100 AWG 
members



▪ This is not simply tradition-innovation 

▪ In contrast to large-scale analysis of scientific 
publications. Maturity of areas of consensus in 
the field. Closer look at publications show that 
‘outsiders’ are actively contributing to establish 
the baselines of a field (templates for data 
processing, batch effects to compare datasets, 
replication of protocols) while opening new 
domains of investigation.



“Scales of Plant Experimentation”

“Off Earth Atlas” (2025)



Understanding the ‘Spaceflight Treatment’ in Plant Space   
    Biology: Metadata Workflows as Experimental Practice 
     (with Sabina Leonelli) 

▪ A central challenge in plant space biology 
is the disentanglement of the various 
factors involved in the experiments and 
their tracing to biological effects on the 
plants (targeted interventions, 
background factors and confounders)

▪ Secondary data analysis relying on 
metadata workflows is providing novel 
ways to interpret, compare, and 
potentially integrate results obtained in 
these experiments.

Barker et al. 2023









Gebre et al. 2025



Castaño and Leonelli (forthcoming)

“We are trying to help the 
next generation of 
researchers identify the 
extra controls that are 
needed to deconvolute the 
the oxidative stress 
narrative” (Interview 2023)



“I do find it striking that the majority 
and probably the vast majority of 
NASA space biology PIs, do not 
engage with the Analysis Working 
Groups” (Interview 2023)

“I have reservations with the idea that 
it's not necessarily preparing people 
to be investigators within space 
biology, because the tools for 
analyzing some data that somebody 
else has gathered, are very, very 
different than the tools needed for 
gathering the data in the first place” 
(Interview 2023)

Durability of these networks will 
depend on future data generation.



Assessing and Monitoring the AWGs
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Publications: An important metric for the program

▪ The program has appropriately emphasized that the 
AWGs have increased the knowledge generated per 
experiment, particularly in terms of publications. 

▪ The finding about the diverse and mostly positive 
experiences of participation calls for the 
development of new metrics to assess aspects of 
the groups’ other than publications

▪ What counts as ‘productivity’ in the groups goes 
beyond publications  and there are other 
dimensions of AWG members’ interactions and 
work not currently reflected in those figures.
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   Proposed metrics to capture collaboration as process

▪ Time-to collaboration: starting from the moment a person joins an AWG 
or the forum space and when they participate in some key output of the 
groups).

▪ Diversity of collaboration/ disciplinary contribution indexes: breadth of 
expertise that goes into outputs.

▪ Collaboration lifecycle tracking which would cover the continuity of 
people's involvement.



NASA OSDR AWG Workshop - American Society of Gravitational and Space Research
Washington DC, November 2023. NASA, 2023

•  
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NASA OSDR Team
Special thanks to Sylvain Costes,  Lovorka Degoricija, Samrawit 
Gebre, Lauren Sanders, and Ryan Scott.

(Ever-expansive) AWG Community
Plants AWG (Richard Barker, Christina Johnson, Sigrid Reinsch, 
Emma Canaday), Nathaniel Szewczyk, Afshin Beheshti, and each 
person who responded the survey.

The Philosophy of Open Science for Diverse Research 
Environments is funded by the European Research Council (ERC) 
under the  Horizon 2020 Research and Innovation programme 
[Grant Agreement 101001145]
Thanks to my team members Sabina Leonelli, Fotis Tsiroukis, Michel 
Durinx, Rose Trappes, Hugh Williamson, Emma Cavazzoni, and 
Joyce Koranteg-Acquah. 
https://opensciencestudies.eu
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