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NASA Open Science Data Repository Overview

Physiological/Phenotypic/Imaging/
Environmental Telemetry Data

Tabular, text,
imaging,
video, code
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nasa.gov/osdr/

* Single Submission Portal (BDME)

» User Interface/Website Tool for RDSAs
(Research Data Submission Agreements)

*Workspace

* Maximally Open Access with Necessary
Controls for Sensitive Data

« Data Maximally FAIR
» Findable, Accessible, Interoperable, Reusable
» Transparency, Inclusivity, and Reproducibility
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Open Science Data
Repository

The NASA Open Science Data Repository (OSDR) enables access
to space-related data from experiments and missions that
investigate biological and health responses of terrestrial life to
spaceflight. The goal of OSDR is to enable multi-modal and multi-
hierarchical fundamental space life science data be reused
toward basic science, applied science, and operational outcomes
for space exploration and knowledge discovery. These data
include ‘omics, phenotypic, physiological, behavioral, hardware,
environmental telemetry; raw, processed; tabular, text, code,
bioimaging, and video.

Learn More About OSDR &

Explore and Contribute

Open Science Data Repository Submit Data to OSDR oin OSDR AWG's

Have space-relevant data to submit? e look forward to collaborating with you!

Search and upload spaceflight datasets

Explore the Data Repository © Contribute via the Submission nterested in participating in an &

AWG?



Data Submission Portal: Biological Data Management Environment (BDME)

‘@ Samples  Assays Protocols Files Study Validations S mmme———
spaceflight

* Pls can submit data through R e e

space

h
‘\
BD M E . Study Design Descriptor space station = “ + Add
\
1
\

hitp://purl obolibrary.org/0bo/RBO_D0000046

Description:
A spacecraft capable of supporting a human crew in orbit for an extended period of

* Allows efficient input of sample Space Fiight R, s s poplgon o e epr, Satoge et brsdeckigpoe o
and assay level metadata —
. . hitp://purl bicontology.org/ontology/MESH/DO 13028 '
a IO ngSI de d ata fl | es ° Factors Description: Travel beyond the earth's atmosphere.
-y

.

Space Flight

* Metadata inputs connected to acettont Space Fl ”,
controlled and normalized R Project Type Profct ype

, Spaceflight Study
ontology. J - O ‘ —
Project Details P Ground Study

* Tailored to specialized needs of ,/' = =

S pa CEﬂ | ght sam pl es. All fields with asterisks (%) aruyﬁurud - -

-
Project Type * m"’ "’
,‘

* Used for both omics (Genelab) g m
and non-omics (ALSDA) data Flight Program | 8at T way

Funding Source(s)

. . b ~ - Cancel
SUbl NISSIONS. Experiment Platform(s) ,’ Set \~
@OD“H Science for Life in Space Home About Data & Tools « Research & Resources + Working Groups « Help « My Dashboard [$)
OSDR o Your study (OSD-742) is now in the 'Submitted' status. At this stage you can update the study metadata and data files.
Open Science If you are happy with your study, you will be able to share the included read-only link with your reviewers and/or journals. Take care to only share this link with trusted parties:
for Life in Space
Imp§://g§gr.ng§g.gov/§|g/re /data/studi /OSD-742/oreV|ew/5hPDDJNQQ§LMY§Q§;gPyzl6N7ngQ,JWQ5l Generate New Link

0SD-742

Consider this link as temporary, it will expire after the study goes public. When generating a new link, the previous link will become unusable.

Current Version: None

. After entering all the metadata, click on Status/Submitted on left top of study view and change status to 'In Curation'.
Next Version: 1

DATASET LINK: OSDR Data

DOI: 10.26030/kj2q-wcd5
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Open Science Data
Repository

The NASA Open Science Data Repository (OSDR) enables access
to space-related data from experiments and missions that
investigate biological and health responses of terrestrial life to
spaceflight. The goal of OSDR is to enable multi-modal and multi-
hierarchical fundamental space life science data be reused
toward basic science, applied science, and operational outcomes
for space exploration and knowledge discovery. These data
include ‘omics, phenotypic, physiological, behavioral, hardware,
environmental telemetry; raw, processed; tabular, text, code,
bioimaging, and video.

Learn More About OSDR &

Explore and Contribute

Open Science Data Repository ubmit Data to OSDR

ave space-relevant data to submit?

Search and upload spaceflight datasets

Explore the Data Repository © ontribute via the Submission

Working Groups v Engage withUs + Help v

Join OSDR AWG's
We look forward to collaborating with you!

© Interested in participating in an
AWG?

©



Enabling FAIR Science

Open Science for Life in Space Home About Data & Tools Working Groups + Help +

( \ Open Science Data Repository Search
General Search Filters

Search Datasets Q Sort By:  Release Date g

Data Source

GenelLab

ALSDA Items per page: 25 » 1-250f435 > >
[] NH GEO
[] EBI PRIDE Persistence of Escherichia coli in the microbiomes of red Romaine lettuce (Lactuca sativa cv. ‘Outredgeous’)- does seed sanitization matter?
[] ANL MG-RAST ‘

Organisms Factors Assay Types Release Date Description
Data Type Treatment Seed sanitization via chemical processes removes/reduces microbes from the external surfaces
Study Microbiota Seed Sanitization Amplicon Sequencing 19-Apr-2024 of the seed and thereby could have an impact on the plants,health or productivity. To determine

Study 0SD-385 Tissue the impact ...
[ Experiment Highlights: cgene
[] Subject
[] Biospecimen
(0 Payload Transcriptional profiling of heart tissue from mice flown on the RRRM-2 mission

Show more v
Organisms Factors Assay Types Release Date Description
Spaceflight In the Rodent Research Reference Mission (RRRM-2), forty female C57BL/6NTac mice were flown
Study Search Filters Study Mus musculus Age transcription profiling 03-Jan-2024 on the International Space Station. To assess differences in outcomes due to age, twenty 12
0OSD-580 Euthanasia Location week-old and twe...

Project Type Highlights: cgene

(J Ground e o _— : . -
[] Spacefiight Transcriptional profiling of tibialis anterior muscle from mice flown on the RR-23 mission

[] High Altitude
Organisms Factors Assay Types Release Date Description

The objective of the Rodent Research-23 mission (RR-23) was to better understand the effects of

Assay Type Mus musculus Spaceflight transcription profiling 12-Dec-2023 spaceflight on the eyes, specifically on the structure and function of the arteries, veins, and
[] Amplicon Sequencing Assay OSD-576 lymphati...

[] Bisulfite Sequencing Highlights: cgene

[C] ChiP-Seq

[C] Behavior (Gait) s et . ) ) )

[ Gel Electrophoresis lonizing radiation induces transgenerational effects of DNA methylation in zebrafish

Show more v
Organisms Factors Assay Types Release Date Description

lonizing Radiation lonizing radiation is known to cause DNA damage, yet the mechanisms underlying potential
Study Danio rerio g DNA methylation profiling 31-Aug-2023 transgenerational effects of exposure have been scarcely studied. Previously, we observed effects

Organisiy Generation ] :
K j 0SD-524 in offspring ...




Experiments

Payloads

Mizzions

Protocaols

Enabling FAIR Science

0
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0
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Samples

— Assays
2 Publications
Files

B @O

Version History

Visualization [/

420.51 GB

OSD-666 [Versiona
g Transcriptional profiling of right quadriceps femoris muscle from mice flown on the RR-23 mission

GeneLab ID: GLDS-605 4—
DOI: 10.26030/7c15-jm96 <mu—

Cite this Study

@ Description

Description

Submitted Date:
26-Sep-2023
Initial Release Date:
18-0ct-2023

A <

The objective of the Rodent Research-23 mission (RR-23) was to better understand the effects of spaceflight on the eyes, specifically on the structure and function of the arteries, veins, and lymphatic vessels that are needed to maintain vision. To this end, twenty
male, C57TBL/GJ, 16-17 weeks-old mice were delivered to the International Space Station (155) on SpaceX-21 in a single transporter, transferred to two rodent habitats, and maintained in microgravity for 38 days. Flight mice were then returned to Earth alive (January
13th, 2021). After splashdown in the Atlantic Ocean, mice were transported to Kennedy Space Center via helicopter. The 20 Flight, 20 Habitat Ground Control (HGC), and 20 Vivarium Ground Control (VGC) mice were removed from Rodent Transporters (Flight and
HGC) or vivarium cages (VGC), placed into shipping containers, and flown to Texas A and M University. There, mice underwent post-flight procedures, before euthanasia and tissue collection. Flight, HGC and VGG animals were euthanized and dissected on Jan 14th,
17th or 20th of 2021, respectively. Right quadriceps femaoris muscle samples were preserved by immersion in liquid nitrogen and stored at -80C until RNA was extracted, and libraries generated and sequenced (target 60 M clusters per sample, PE 150 bp). This
dataset features 9 samples from the Flight group, 9 samples from the Habitat Ground Control group, and 9 samples from the Vivarium Ground Control group.

Factor(s)

Factor

Spaceflight

Organism(s)

Mus musculus

Assay(s)

Measurament

transcription profiling

Project

Payload Identifier
Project Title
Project Type
Flight Program

Experiment Platform

Technology

RNA Sequencing (RNA-Seq)

RR-23

Effects of Microgravity on Ocular Vascular Hydrodynamics
Spaceflight Study

International Space Station (155)

Rodent Flight Hardware (Transporter and Habitat)

Ontology: Concept

Space Flight

Device Platform

lHumina




A Samples

Select Export Calumng

Source Name

RR-23_F2
RRA-23_F3
RR-23_F4

RR-23_F5

Sample Name

RR23_R-Quad_FLT_F2

RR23_R-Quad_FLT_F3

RR23_R-Quad_FLT_F4

RR23_R-Quad_FLT_F5

Enabling FAIR Science: Metadata Curation

Controlled, Standardized Ontology / Terminology

Characteristics:

Organism

Mus musculus

Mus musculus

Mus musculus

Mus musculus

<

. ' Characteristics:
Characteristics: Strain

Genotype

C57BL/GJ Wild Type
C57BL/GS Wild Type
C57BL/EJ Wild Type
C57BL/GJ Wild Type

Characteristics: Anima

Source

Jackson Laboratory

Jackson Laboratory

Jackson Laboratory

Jackson Laboratory

Characteristics: Materia

ype

Right quadriceps
famaris

Right quadriceps
femaris

Right guadriceps
femaris

Right quadriceps
femeris

Factor Value: Spaceflight Characteristics: Sex

Space Flight

Space Flight

Space Flight

Space Flight

Male

Male

Male

Male

Characteristics: Age at

Launch

16-17 week

16-17 week

16-17 waek

16-17 week

Protocol REF

Animal Husbandry

Animal Husbandry

Animal Husbandry

Animal Husbandry

Parameter Value: habitat
duration

Rodent Flight

Parameter Value:

Hardware (Transporter 38 day

and Habitat)

Fodent Flight

Hardware (Transporter 38 day

and Habitat)

Rodent Flight

Hardware (Transporter 38 day

and Habitat)

Rodent Flight

Hardware (Transporter 38 day

and Habitat)

Parameter Value: light Pdrameter Value:

cycle Enrichment material

12 hlight: 12 h dark.

Hut
Lights on at 7:00 GMT

12 h light: 12 h dark.

Lights on at 7:00 GMT Hut

12 h light: 12 h dark.

Hut
Lights on at 7:00 GMT

12 h light: 12 h dark.

Hut
Lights on at 7:00 GMT

Assay Name:

transcription profiling - RNA Sequencing (RNA-Seq)

Controlled, Standardized Ontology / Terminology

Technology Type: RMA Sequencing (RNA-Seq)

Technolagy Platform: II

Select Export Columns

Sample Name

RA23_R-Quad_FLT_F2

RR23_R-Quad_FLT_F3

RA23_R-Quad_FLT_F4

RR23_R-Quad_FLT_F5

umina

Protocol REF

Mucleic Acid
Extraction

Mucleic Acid
Extraction

Mucleic Acid
Extraction

Mucleic Acid
Extraction

Parameter Value:

Instrument

Agilent 4200
TapeStation

Agilent 4200
TapeStation

Agilent 4200
TapeStation

Agilent 4200
TapeStation

Parameter Value: QA

Assay

Agilent RNA
ScreenTape Assay

Agilant RMA
ScreenTape Assay

Agilent RNA
ScreenTape Assay

Agilant RMA
ScreenTape Assay

Score

8.4 RINe

8.3 RINe

7.7 RINe

7.8 RINe

Parameter Value: QA

Extract Mame

RA23_R-Quad_FLT_F2

RA23_R-Quad_FLT_F3

RRA23_R-Quad_FLT_F4

RA23_R-Quad FLT_F5

Protocol REF

Spike-in Protocol

Spike-in Protocol

Spike-in Protocol

Spike-in Protocol

in Quality Contro

ERCC ExFold RNA
Spike-In Mix

ERCC ExFold RNA
Spike-In Mix

ERCC ExFold RNA
Spike-In Mix

ERCC ExFold RNA
Spike-In Mix

BN

Parameter Value: Spike-

Parameter Value: Spike-

in Mix Mumber

Mix 1

Mix 1

Mix 1

Mix 1

Protocol REF

Library Construction

Library Construction

Library Construction

Library Construction

Parameter Value: Library Parameter Value: Library

Selection

Ribo-depletion

Ribo-depletion

Ribo-depletion

Ribo-depletion

Layout

PAIRED

PAIRED

FAIRED

PAIRED

Protocol REF

Genelab raw data
processing protocol

Genelab raw data
processing protocol

Genelab raw data
processing protocol

Genelab raw data
processing protocol

Parameter Value: Read  Parameter Value: rRNA

Dapth Caontamination

101335022 read 0.61 percent

98135600 read

0.5 percent

106203766 read

0.52 percent

105949962 read 0.69 percent




Enabling FAIR Science: Omics Data Processing

Build consensus data processing pipelines with the scientific community

Raw Sequence Data

CCTCCCTCG 1oH:@:NGGAGAGT+TCCTACCT . i
|_1|3|_EEET| TGAI CCGGE Tl GLEGACGGGAGEE CCGTGERC G G A GG CCTEGAT O AL COAGGCCTCGATOELEC TR AL StUdy Flles SeleCted. 5
"
& Download
CTGTGCCTGTECTATTGCAGTTACACAGTGTCACTAD k OSDR API OSDR AWS s3
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF | FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF, | FFFFFFF : FF (F : FF Search Files Q 5 e
U=08D-137

Processed Amplicon Sequence Data: Differential Abundance Analysis

O DStudy Metadata Files

ASY ID ramily penus Group. Hean (FLT) Giowp.Mesn |GC) bag2fC (FLTWGC) wat (FLTW(GC) padj (FLTWGC)
ASV 1651 Tariretallace e Parabac b cides IBETA T 306603 {14 1.18 051 O [ Histol
AV 165 100 Lachnoapirscess MA n2.22 228 -2.08 -2.80 oo istology
ASY_165 100 Tarmetallaems Paralad ter oeldes 0.00: 8,47 862 -1.85 MA 0
ASV 165 101  Enysipelotrichacese Hoddermaria 0,00 1207 £.13 2.02 MA RNA-Seq
ASV 185 102  Tarmedallspess Pafaliae bed cidles 8.2% .00 5.53 1LEZ MA
ASV_1E5_103 Pepiostreplococcaceas  MA 0,00 7.48 544 1.7 024 U I Whole Genome Bisulfite Sequencing
U = GenelLab Processed RNA-Seq Files
. . |
A m p l Icon Seq uencin g Data [ Differential Expression Analysis Data
. : : . 407.0B Fri Feb 17 2023
Rawdata _, Primer _  Quality __ Filtered data Resolve ASVs / Assign B 6L0s-137_ma_seq_contrasts.csv e
fastQC removal filter/trim fastQC Remove Chimeras Taxonomy B , , , 055 MB i Feb 17 2023
fastqc/multiqc dada2 dada2 fastqc/multiqc dada2 DECIPHER GLDS-137_rna_seq_differential_expression.csv ’
SILVA DB for rRNA
Primary outputs: Data Visualizations: 3 GLDs-137 ma seq_SampleTable.csv 855.0 B Fri Feb 17 2023
* Recovered ASV sequences (fasta) » Beta and alpha diversity plots .
» Counts of sequences per sample » Taxonomic bar plots 0O r:lMerge d sequence data
« Taxonomic classifications of sequences < Differential abundance analysis and volcano plots
>ASV_1 Sample_A|Sample_B| ... domain phylum Data le'ferentla| O DTrimmed seqguence data
iig\T/TgATCA- - AsV_1| o7s 537 ASV_1 | Bacteria | Proteobacteria | _ Visualization Abundance
TTTATGGAGA. . . ASV2| 40 480 ASV.2| Bactera | Firmicutes stats / phyloseq / vegan DESeq2 U DAlianed seauence data




Biological & Physical Sciences

OSDR Visualization Platforms
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26 —1Iss
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Open Science Analysis Working Groups (AWGS) |B ;_|
ANIMAL E MULTI-OMICS . MICROBIAL B

226 members /"\:-;) * 351 members 216 members g“ Join an AWG!

PLANTS ; Al/ML ALSDA
, )

176 members 323 members . i (Physiological/BioMedical) =
£ - L) g
) 224 members [El

HUMAN 5 RADLAB,

' »
39 members N > 67 members
ne10 b

92 ROI grows faster than publications Collaborate on Data Mining/Publications

Enabled linked to original

Publications 120 100% _ Cell Press Package 2020:

linked to OSDR 5 100 0% The Biology of Spaceflight

109 $ 80 so% https://www.cell.com/c/the-biology-of-spaceflight
> 60 =

Original Publicati = 40% 5 . .

inked 0 OSDR 3 22 20% % Nature Portfolio Collection 2024:

E o - 0% B Space Omics and Medical Atlas across orbits (SOMA)
150+ € 206 2017 2018 2019 2020 2021 2022 2023 2024 ° https://www.nature.com/collections/ebdbcahdgc
Datasets used in = Original = Enabled == ROl
enabled publications



https://www.cell.com/c/the-biology-of-spaceflight
https://www.nature.com/collections/ebdbcahdgc

Sciences e U
Informatics (PSI)

https://nasa.gov/psi

Key updates to the PSI Repository include:

PSI utilized NASA OSDR infrastructure to develop a new data repository and user submission portal
New look and layout, available investigations are visible as a scrollable list.

The Submission Portal is a new tool to streamline the process of publishing new investigations.
Improved data repository interface and new search capabilities

To support the sharing of scientific information, each dataset has an assigned DOI.

Version history is available for datasets



PSI Focuses on 6 Research Areas

Fluid Physics Biophysics

The study of fluid motion and the Growing larger and more perfect
associated transport of mass, momentum protein macromolecule crystals for
and energy to address critical space analysis, biomaterials/biofilms, and
exploration needs for advanced life biofluids to sustain long duration
support systems, propulsion, and thermal human presence in space and improve
control systems. quality of life on earth.

Combustion Science

Obtain benchmark microgravity data to
advance computational models for
spacecraft fire safety and improved
efficiency & reduced pollutant emission
in practical terrestrial combustion.

299 ae

Fundamental Physics

Quantum Coherence &
entanglement, quantum
interferometry & precision
measurement quantum matter &
many-body systems.

Materials Science

Microstructural evolution, phase
coarsening, and quantifying
thermophysical properties to improve
computational models and enhance
material properties terrestrially and in
space - Glasses & Ceramics, Granular
Materials, Metals, Polymers & Organics
& Semiconductors.

Complex Fluids
Soft Matter

Study of binary mixtures such as
colloidal systems, liquid
crystals, foams, gels,
emulsions, and granular flows.
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Submission Portal

The Guided Submission directs Data Submitters through the process of creating a
new investigation and offers the option of contacting a PSI Curator for more help.

@Physwcal Sciences Informatics Home Data & Tools ., My Dashboard

@ Welcome to Guided Submission

Preview provides a view of the
Investigation page before publishing.

[The Physical Sciences Informatics (PSI) system is a data repository that serves as a comprehensive physical sciences resource for reduced-gravity flight experiments and related ground-based studies. It
accepts submission of information spanning six research areas in physical sciences: biophysics, combustion science, complex fluids/soft matter, fluid physics, fundamental physics, and materials science

Please select
| Physical Sciences Informatics Home Data & Tools + My Dashboard @ Preview
Create an Investigation

Description Related Investigation Investigation Review

Investigation Keywords + Add

‘ Contact PSI curation at msfc-psi-help@mail nasa gov

Bt Ghermical Kinetios iton Etrylone Flame Growh Radiative Extincion

Current Version: None

Next Version: 1

DATASET LINK: PSI Data Investigation Details

Investigation Description captures:
- Keywords

Status

_ I nvesti ga ti 0 n D et a i lS Project Type * Microgravity Investigation

Flight Platform * International Space Station (ISS)

. 10-Sop-2024 Sponsoring Agency * NASA
- EX p e rl m e nt H a rd Wa r e 10-Sep-2025 Monitoring Center * Glenn Research Center (GRC)

Investigation Files include:

User Management Research Area * Combustion Science

_ R aW a n d An a lyze d D at a E Savoriiotadisia Sub-Research Area * Gaseous Fuels
(0

Investigation Start Date * 01-14-1999
Science Documents

Investigation Acronym ACME/Flame Design
- Reports and Presentations

Experiment Hardware + Add Experiment Hardware

ACME
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