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Intro to NASA's Open Science Data Repository

The Open Science Data
Repository (OSDR) enables
access to space-related
data from experiments and
missions that investigate —
biological responses of
terrestrial life to spaceflight.




NEW OSDR Publication!

JOURNAL ARTICLE

NASA open science data repository: open science
for life in space
Samrawit G Gebre, Ryan T Scott, Amanda M Saravia-Butler,
Danielle K Lopez, Lauren M Sanders, Sylvain V Costes &

Author Notes

Nucleic Acids Research, gkaellls,
https://doi.org/10.1093/nar/gkaelll6
Published: 18 November 2024  Article history v

https://academic.oup.com/nar/advance-
article/doi/10.1093/nar/gkae1116/7903386?login=true
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Submission Portal Dashboard - Self-service submission portal.

« Allows efficient input of sample and assay level metadata

alongside data files.
& My Dashboard (1) Help @

Sort=—

Al RDSA  Sudes  Experiments « Tailored to specialized needs of spaceflight samples.

All Submitted In Curation In Review Req Signature Finalized Public Private

— « Used for both omics (GenelLab) and non-omics (ALSDA) data
submissions.

» Controlled vocabulary and ontologies

- : « Private link for sharing with reviewers and collaborators.
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Weil Cornell Medicine

Dragon
Capsule

[osomea I [ 0sD-570 OSD-571 0SD-572 0SD-573 oSb-574 | [[108D575 | [ 0SD630 | [ 0sD6%6 OSD-667
GLDS-561 GLDS-562 GLDS-563 GLDS-564 GLDS-565 GLDS-566 LSDS-8 GLDS-599 LSDS-64 GLDS-618

* Nanopore Direct RNAseq * snRNAseq/snATACseq * Proteomics * Metagenomics ¢ Metagenomics * Spatial Transcriptomics  * Comprehensive * Metagenomics * Immune Panel ¢ CUT&RUN ChiCseq

= Epitranscriptomics * scTCR-seq/scBCR-seq * Metabolomics * Metatranscriptomics * Metatranscriptomics * Metagenomics Metabolic Panel

* RNAseq (short-read) * cfDNAseq * Metatranscriptomics * Cytokine Panel
» Clonal Hematopoiesis « cfRNAseq ¢ Immune Panel
* WGS

LSDS-7
= Complete Blood Count

Nature Portfolio - SOMA’
I4 Image Credit: Chris Mason’s Lab;
Overbey et al., 2024
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St u d i e S DOls, citation, license

i Mission and Payload Details

G Payload
Identifier Name Type Description
Inspirationd Crew Inspirationd Crew Space Flight The Inspiration4 mission launched

¥ Missions

identifier Start Date

SpaceX Inspirationd 09/16/2021

M@ Detailed Sample Metadata
Select Export Columt

Characteristics: Charactaristics: Material

Source Name Sample Name Characteristics: Sex Factor Value: Spacefi
Organism Type

coot CO01_plasma_L-92_CPT Homo sapiens Plasma Male pre-flight

L= Raw and Processed Experiment Data, Methods

O Cotassa s

O [Ostudy Metadata Files
sompie
" DIProteomics Data Files

O CIRNA-Seq

U DGeneLab Processed RNA-Seq Files

O DIWhole Genome Sequencing Data G R e
U C3GeneLab Processed Whole Genome Sequencing
© CMetabolomics Data Files sy arcrtonproin - OV Secueeing A Se - ive

Experiments
Payloads
Missions
Protocols
Samples
Assays
Publications
Files

Version History

Visualization (2

OSPD-571 | Version4

Genelab ID: GLDS-563

DO: 10.26030/h3p5-tc29

Related Studies: OSD-568, OSD-570, 0SD-572, OSD-573, 0SD-574, 0SD-575, OSD-630, 0SD-656, 0SD-687
License: CCO-1.0

© Description

Description

A A0

ce for Life in Space Home Aboutv  Data&Tools v  Research & Resources v  Services v  Working Groups .

o~

SpfceX Inspirationd4 Plasma Profiling: Proteomics, EVPs, Metabolomics, cfDNA Sequencing and cfRNA Sequencing

@ Request Access to Restricted Files

Submitted Date:

Initial Release Date:
14-May-2024

A <

The SpaceX Inspirationd mission was a 3-day mission with four private astronauts to low Earth orbit that occurred in September 2021, The crew collected biospecimen samples before, during, and after flight. One of these biospecimens was plasma from venous
blood, which was collected pre-flight (L-92, L-44, L-3} and post-flight (R+1, R+45, R+82). Plasma was collected via thrae methods: ceil-free DNA blood collection tubes (cfDNA BCTs), cell processing tubes (GPTs) and via Ficoll separation from K2 EDTA tubes.

Plasma from cfDNA BCTs was Used to isolate cfDNA for sequencing. Plasma from GPTs was used for proteomics. Plasma from the K2 EDTA tubes was

Differential protein and metabolite abundances wers calculated pre vs post-fiight to generate processed data files.

Factor(s)
Factor Ontology: Concept
Spaceflight Space Flight
Time time
Organism(s)

Homo sapiens

Assay(s)
Measurament Technology Device Platiorm
protein expression profiling mass spectrametry Eruker timsTOF Pro
protein expression profiling mass spectrometry Q Exactive{Thermo Scientific)
metabolite profiing mass spectrometry Agilent 6550 iFunnel Qu
genome sequencing nucleatide sequencing Element AVITI system
transcription profiling RNA Sequencing (ANA-Seq) lumina

Project

[F:l Publication Information

nature

The Space Omics and Medical Atlas (SOMA) and international astronaut biobank

‘Authors: Eliah G. Overbey, JangKeun Kim, Braden . Tiermey, Jiwioon Park, Nadia Houerb, Alexander G. Lucaci, Sebastian Garcia Medina, Nanita Damle, Deena Najar, Kirl Grigorev, Evan
Matthew Mackay, Annalise Schweickart, Christopher R. Chin, Maria A. Sierra, Matias F. Valenzuela, Ezequiel Dantas, Theodore M. Nelson, Egle Cekanaviciuts, Gabriel Deards, Jonathan Fo
Mullane, Seth Stravers Tigehelaar, Steven Levitte, Craig Westover, Chandrima Bhattacharya, Serena Lucotti, Jeremy Wain Hirschberg, Jacqueline Proszynski, Marissa Burks, Ashley Kleinm:
Lauren M. Sanders, Lynn E. Taylor, Chintan O. Patel, Sharib A. Khan, Mir Suhal, Syed G. Byhaqui, Burhan Aslam, Aaron S Gajadhar, Lucy Willamson, Purv Tandel, Qiu Yang, Jessica Chu, f
Boddicker, Junhua Zhao, Bryan Lajole, Ryan T. Scott, Rachel R. Gilbert, San-husi Lai Polo, Ancrew Altomare, Semyon Kruglyak, Shawn Levy, Ishara Ariyapala, Joanne Bear, Bingaing Zhang
cott M. Smith, Brian E. Crucian, Sara R. Zwart, rina Matei, David C. Lyden, Francine Garett-Bakelman, Jan Krumsiek, Qiuying Chen, Dawson Miller, Joe Shuga, Stephen Wiliams, Gorey !
Kelly L. Botton, Susan M. Bailey, Richard Granstein, David Furman, Ari M. Melnick, Syvain V. Costes, Bader Shirah, Min Yu, AnilS. Menon, Jaime Mateus, Cem Meydan, Christopher E. Mas
DOI: 10.1038/341586-024-07630-y.

Secretome profiling reveals acute changes in oxidative stress, brain and following i

Authors: Nada Houerti, JangKeun Kim, Eiah G. Overbey, Richa Batra, Annalise Schweickarl, Laura Patras, Serena Lucott, Krista A. Ryon, Deena Nafar, Cem Meycian, Narita Dame, Chi
Behesht, GabrielTobias, Fanny Vatior, Jeremy Wain Hirschberg, Ashley Kieinman, Exan E. Afchin, Matthew MacKay, Qiuying Chen, Dawson Miler, Aaron S Gajachar, Lucy Wilamson, Purv
Gross, Bader Shirah, Jan Krumsiek, Jaime Mateus, Xiao Mao, ina Matel, Christopher E. Mason

DO 10.1038/541467-024-48841

Collection of from the Mission the Standards for the Space Omics and Medical Atlas (SOMA)
Authors: Elian G. Overbey, Krista Ryon, JangKeun Kim, Braden Tiemey, Remi Kiotz, Veronica Ortz, Sean Mulane, Julian C. Schmict, Matthew MacKay, Namita Darle, Deena Najar, rina N
Hirschberg, Jacqueline Proszynski, S. Anand Narayanan, Caleb M. Schmidt, Evan E. Afshin, Lucinda Innes, Mateo Meia Saldarriaga, Michas! A. Schmidt, Richard D. Granstein, Bader Shira
DOI: 10.1038/s41467-024-48806-2

CAMbank: CPT Field Processing v1

Authors: Eliah G. Overbey, Kiista A. Ryon, JangKeun Kim, Christopher E. Mason

DOI: 10.17504/protocols.jo kxygr3a8kgBi1

usad for metabolomics and to isolate extracsilular vesicles and particlos (EVPS) for mass spectromatry.
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Controlled Access Data

The Continuum

Controlled

(T

[J = Study Metadata Files
+
O B 0sD-571_metadata_OSD-571-ISA.zip
teg/0
[JE= RNA-Seq
@ Request Access to Restricted Files
8 = Raw sequence data
Search Files Q (] @ GLDS-563_rna-seq_cfRNA_I4_C004_R+45_rep2_R2_raw.fastq.gz
a8 @ GLDS-563_rna-seq_cfRNA_I4_C004_R+45_rep2_R1_raw.fastq.gz
D& osD-571
= (] Gi Lab P d RNA-Seq Fil
) [ Study Metadata Files & GeneLsb Processe ] oS
- O Merged Sequence Data
[J 3 RNA-Seq & Merg q
- O MultiQC Report
[J 3 GeneLab Processed RNA-Seq Files (= MultiQG Reports
(] @ GLDS-563_rna_seq_raw_multigc_GLbulkRNAseq_report.zi¥

If
Approved

Open

@

Access Request Process for Private Data
(D () () () — (e )—(7)

Identify
the
Dataset

Request
Button clicked
in OSD
dataset

Agreement OSDR, Pls, etc Agreement are violated
Process inspired by NIH’s Database of Genotypes and Phenotypes (dbGaP)

23—\

Submit Verify Review by Review by Data Progress
Request Affiliation OSDR Committee Access Report
OSDR Data OSDR Data Access Approved / Annual
Request Follow-Up Committee review Denied update
Package sent  with your with Specific Secure
w/ Data Use  institution Stakeholders Access

Close
Out

Access removed at end
of access period, upon
participant request, or if
conditions of Data Use

Data Access Info Available On DAR Portal

Data Access Requests

DAR-63: Study: 0SD-571  Version 1 State: Approved Expiration: 1/30/2025 A~
N

& RNA-Seq
(@ Raw sequence data

Study Files

Selected: 0
@ Download
Search Files Q
OEosp-571
0 03 Study Metadata Files
(= RNA-Seq
[ Raw sequence data
[ GLDS-563_rma-seq_cfRNA_I14_C004_R+45_rep2_R2_raw.fastq.gz 843.07 MB Wed Oct 18 2023
@ GLDS-563_rna-seq_cfRNA 14_C004_R+45_rep2_R1_raw.fastq.oz 78229 MB Wed Oct 18 2023

Present your discoveries at
the human AWG!

Retd RedSd Res2d
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Community Engagement - AWGs

Optimize processing
* Launched in 2018, we currently of raw omics data
have 9 groups: Animal, Microbes,
Multi-Omics, Plants, ALSDA,
Al/ML, Female Reproduction,

RadLab and Human AWG.
Foster a

« We host yearly workshops, virtual  ientific
symposiums and events community

Provide
feedback on
OSDR

e Overall, we have had over 1000
members, with 800 current active
members.

« AWG Forum space for transparent

and open communication .
Maximize

SMEs for standards
data re-use



493 New
AWG
Members in
2024
(January-
October)

853 current

members as
of Oct 25th

NEW OSDR AWG Forum space

Topics

AWG Group Member ...
AWG Meeting Calendar
About

Users - Public View
FAQ

CATEGORIES

AWG Discussions
AWG Projects

Announcements/Jobs

New OSDs/data/articles

New Database Publication for OSDR “Open
Science for Life in Space” - great overview to read
if new to the AWG & OSDR

B New OSDs/data/articles metadata-standards, data-standards, database

Nov 18

171
Nov

‘*E rtscott2001© OSDR POC for ANG & ALSDAAWG Chair 34" 1d

Want to engage in space biology or space health? Check out new database
publication about the NASA Open Science Data Repository (OSDR) % It
covers data, metadata, standards, tools, community, publications, and
trainings #°° Proud to see it as part 2025 issue within NAR Nucleic Acids
Research.

¥ OSDR integrates NASA GenelLab, the NASA Ames Life Sciences Data
Archive, and the NASA Biological Institutional Scientific Collection.

& https://doi.org/10.1093/nar/gkae1116 23 »



SRR
AWGs Accelerate Data Mining & Publications

Cell Press 2020 — the Biology of

spaceflight

» A coordinated package of 29 scientific
papers published in five Cell Press journals

» 9 papers utilize data or resources in
GenelLab

Nature Portfolio Collection 2024: Space Omics and
Medical Atlas

* 44 publications across 25 countries and 100 institutions

111 AWG Members participated in the Nature Press Package
across 43 publications

13 OSDR Members participated in the Nature Press Package
across 17publications

» Global Reach with 650 news articles, >1,300 posts with
7M+views on X, and over 100,000 accesses across all
publications

. AWGs have published over 30 publications utilizing data in
OSDR
https://osdr.nasa.qgov/bio/data/publications.html



https://osdr.nasa.gov/bio/data/publications.html
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Recent Science Findings
Collaborative AWG Publications

Frailty Biomarkers in Humans and Mice

sample from

14 mission crew
(n=4)

. &

Single cell analysis
of the frailty genes
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- Aging and Fragility Biomarkers are Cosmic Kidney Disease: : —
" Altered by Spaceflight A study into spaceflight- Spacef_llght.lnduc.:es Molecular
Alterations in Skin

Camera, A.,... Karouia, F., ...Beheshti A. Aging and putative frailty biomarkers are altered by i !
spaceflight. Sci Rep 14, 13098 (2024). https://doi.org/10.1038/s41598-024-57948-5 !

"induced renal dysfunction

Siew, K., Nestler, K.A., Nelson, ... C., Boyko, V., Degoricija, L., Gebre, S., Polo,
S.L., Scott, R.T., Saravia-Butler, A.M., Sanders, L.M., Costes, S.V., Almeida,
E.A.C., Galazka., J.M... et al. Walsh, S.B. Cosmic Kidney Disease: The Effects of

Cope, H., Elsborg, J., ... Parthasrathy, H., Unadkat, H., Chatrathi, M.,
Claudio, J., Reinsch, S., .... Beheshti, A. Transcriptomics analysis reveals
molecular alterations underpinning spaceflight dermatology. Nature:

t
56 Day

m '
T
29

L3

| I 4 >

. p— | o> [ ] [t | Spaceflight and Galactic Cosmic Radiation on Renal Structure and Function. Nat g;fgé%’g;z’ons Medicine 4, 106 (2024). hitps:/idoi.org/10.1038/543656-
, Ree LS00 16SRNA Communications 15, 4568 (June 2024). https://doi.org/10.1038/s41467-024-
i b n - 49212-1
: )y R | [ ] - ]
' LAR-FLT - Wes Interpretation
: ] | ﬂ' Refbased Transcript Diferential 3
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ISS-FLT ver  RNASeq =)

' changes in gene
. expression profiles linked

I
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Bulk RNA Sequence H
'

'

I

 to insulin and estrogen

Multi-Omics Analysis Reveals Impact of
Spaceflight Stress on Mice Gut
Microbiome and Physiology

Gonzalez, E., Lee, M.D, ... Karouia, F., Barker, R., Galazka, J., Brereton, N.J.B. Spaceflight alters
host-gut microbiota interactions. npj Biofilms Microbiomes 10, 71 (2024).
https://doi.org/10.1038/s41522-024-00545-1

uogueoMMuTen
Bulk RNA Sequence
\ /7
[ DIFFERENTIAL GENE EXPRESSION ]— LoaueoyIuen

Data Analysis

| Bulk RNA Sequence | \jathyk, B.A., Tabetah, M., Karim, R.... Beheshti, A. (2024).

Spaceflight induces changes in gene expression profiles linked to
insulin and estrogen. Nature: Commun Biol 7, 692.
https://doi.org/10.1038/s42003-023-05213-2

Results

i
i

i

ESTROGEN i
i

SIGNALING ]f.[ INSULIN RESISTANCE }

[ INSULIN SIGNALING H



https://doi.org/10.1038/s41598-024-57948-5
https://doi.org/10.1038/s41522-024-00545-1
https://doi.org/10.1038/s43856-024-00532-9
https://doi.org/10.1038/s43856-024-00532-9
https://doi.org/10.1038/s42003-023-05213-2

BIOLOGICAL OPEN SCIENCE ECOSYSTEM

‘FAIR Data Portal: Self-service submission portal with standard
metadata templates, private workspace, and sharing
capabilities.

‘Open Data Repositories: Diverse datasets (microbes to
humans) with visualization for discovery.

Bioinformatics Tools: User-friendly analysis tools for students,
scientists, and researchers.

Global Impact: 600+ members, training programs, and research
enabled by data reuse.

Open access data enables discovery of new hypotheses and new
ideas for grant proposal. Data from those new research
experiments are generated and deposited back into OSDR.

~»

®

Ne
e

(i

GENN ]
Tools

Collaborative &
Training

(AWG, GLAHS,
GL4U)



THANK YOU! SCIENTIFIC COMMUNITY

CITIZEN SCIENTISTS

OSDR Team

$ GenelLab funded
by BPS

$ ALSDA and
NBISC funded by
BPS and HRP

N SCIENCE

DATA REPOSITORY. - .=

San-huei Lai Polo
Alec Vallota Eastman
Rachel Gilbert
Skylar D’Angiolillo
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