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To pursue safe and successful space exploration
Space Biology investigates five elements:
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NASA Biological Open Science Resources

NASA Biological _ _
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Collection of non-human : * Collects and curates Collects and curates
* Dissects and preserves specimens and space mission, project and omics data
rodent tissues from microbial culture imaging data

Flight and Ground i
investigations

*  Coordinates internal
tissue sharing
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GenelLab

@

REGISTER NOW

Welcome to NASA GenelLab - the first comprehensive space-related omics database; users can
upload, download, share, store, and analyze spaceflight and spaceflight-relevant data from

Home About~ Data&Tools ~ Research & Resources ~

bAWG i 7 h from 10 AM to 2:30 PM PT.

experiments using model organisms.

Data Repository
Search and upload spaceflight datasets

Collaborative Workspace

Share, organize and store files

AWG Symposium 2022

&, ANALYSIS WORKING GROUP
@ SYMPOSIUM 2022
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ICS / METABOLOMICS

| Submit Data
- Have space-relevant data to submit
to GenelLab?

LATEST NEWS

Leveraging Advances in Modern Science

&

=

Working Groups ~  Help ~ Keywords a

Analyze Data
Perform large-scale analysis of biological
omics data

AWG member spotlight—Congratulations AWG charter gets a facelift!
to Revitalize Low-Dose Radiation Dr Parul Gupta!

378

Studies

429

Environmental Data
Radiation data collected during experiments
conducted in space

m Visualize Data 4 5
Interact with Genel.ab processed data

Species

>10

nalysis Working Grol
o) Assays

More News >>
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Data

www.genelab.nasa.gov
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Invertebrate Other...
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Altitude Microbes
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ASSAY TYPE
DNA Whole
Genome-Wide methylation genome
Association profiling sequencing
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DISCOVER

Search Data ey
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Search Filters (GeneLab Only)

Project Type v Factors  \/ Organisms v‘ Assay Type v‘

O Ground - O Acinetobacter pitii -
O spaceflight O Acinetobacter pitii [ |

O Parabolic Flight Study _ O Acinetobacter radioresistens

O Arabidopsis thaliana
a psis thaliana n C-9 parabolic flight, 2015

Page 1 of 14 (Total Studies: 339) Next >
Studies Per Page:

—— O Aranicola proteolyticus o —

Description

(J Aspergillus fumigatus
Arabidopsis thalianz scription profiling 01-Apr-2021
O Aspergillus nidulans

(J Aspergillus niger

The increasing availabilty of flights on suborbital rockets creates new
avenues for the study of spaceflight effects on biological systems, in
particular the transitions between hypergravity and micr.

) Aspergillus niger
[ Aspergillus terreus.

4-3-3k:GFP overexpression line on the F-104 Starfighter, first flight

Organisms Factors Assay Types Release Date

Description

Arabidopsis thaliana Altered Gravity
Time

transcription profiling 01-Apr-2021

The increasing availabilty of fights on suborbital rockets creates new
avenues for the study of spaceflight effects on biological systems, in
particular the transitions between hypergravity and micr.

®  space Fight

Group Selection

Group

Ground Control v

Symbol *  LOG2FC

® Ground Control

110 443 ¢ (Grownd Concrol)vSpace FLight)

PVAL

Maximum p-value: ‘ \
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[search symbol [search LoG2FC

[search pvaL

[search aDsp
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CONTRIBUTE

ANALYZE

a
NASA GeneLab: interfaces for the exploration of space omics data.
‘Samrawit Gebre, Daniel C Berrios, Jonathan Galazka, Kirill Grigorev, Sylvain V Costes + 403 person

The mission of NASA's GeneLab database (https//genelab.nasa gov) i to collect, curate, and provide access to the genomic, transcriptomic, proteomic and
metabolomic (so-called ‘omics’) data from biospecimens flown in space or exposed to simulated space siressors, maximizing ineir utiization. This large collection
of data enables the exploration of molecular network responses to space environments using a systems biology approach. We review here the various
components of the GeneLab platiorm, including the new data repository web interface, and the GeneLab Online Data Entry (GEODE) web portal, which wil
support the expansion of the database in the future to include companion non-omics assay data. We discuss our design for GEODE, particularly how it promotes.
investigators providing etadata, reducing the curation of GeneLab staff. We also i new GeneLab Appiication
Programming Interface (AP specifically designed to support tools for the visualization of processed omics data. We review the outreach efforts by GeneLab to
utiize the spacefight data in iscoveri hypotheses, including data analysis worki . and
high school student training program. All these efforts are aimed ultmately precision for

PUBLICATIONS
NASA GeneLab: interfaces for the
exploration of space omics data.

2 Berrios OC, Galazka J, Grigorev K, Gebre S,
Costes SV.
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Description ~ Samples ~ Assays  Protocols  Files  Related Studies  Study Validations

Study Design Descriptor

GrothCondion Desin

CELEIEL) Open Science for Life in Space LUEIZERETEN Workflow  Visualize ¥ Shared Data ™ Admin  Help ™ User ¥

Using 29.1 GB

Tools

History

search tools
from tastq tiles
Volcano Plot create a volcano plot

Annotate DESeq2/DEXSeq output
tables Append annotation from GTF
to differential expression tool outputs

edgeR Perform

htseq - Count aligned reads in a BAM file that overlap
features in a GFF file (Galaxy Version 09.1+galaxy1)

Aligned SAM/BAM File New

GFF File

. i =] ‘ No gff dataset available.

7 shown, 2 deleted

780.32 MB

of count data

annotateMylDs annotate a generic
set of identifiers

htseq-count - Count aligned reads in
a BAM file that overlap features in a
GFF file

featureCounts Measure gene
expression in RNA-Seq experiments
from SAM or BAM files.

Mode

uren

Mode to handle reads overlapping more than one feature. (--mode)
Stranded

e

Specify whether the data is from a strand-specific assay. **Be sure to choose the correct value** (see
help for more information). (--stranded)

A Juk-]

search datasets




0 pportunities for Students & Educators >

GenelLab for High Schools (GL4HS): A four-week intensive training summer program for rising high

school juniors and seniors to learn bioinformatics and computational biology methods and techniques to
analyze space omics data.

Learn more and apply at: https://www.nasa.gov/ames/genelab-for-high-schools

GenelLab for Colleges/Universities (GL4U):

For educators and students to learn how analyze omics data using GenelLab standard pipelines and space-
relevant data

Access to course materials: https://github.com/nasa/Genelab-Training/tree/main/GL4U

SLSTP: Provides undergraduate students entering their junior or senior years, and entering
graduate students, with professional experience in space life science disciplines including:

Applications open! htips://www.nasa.gov/ames/research/space-life-sciences-training-program



https://www.nasa.gov/ames/genelab-for-high-schools
https://www.nasa.gov/ames/research/space-life-sciences-training-program
https://github.com/nasa/GeneLab-Training/tree/main/GL4U

Connecting the world
through science

» Kicked-off on January 25", 2018

» 150+ scientists from multiple space
agencies, international institutions, and
industry.

» Scientists meet monthly with each group
fo analyze data in the GenelLab
repository.

» Published over 10 collaborative peer-
reviewed papers

« Join the breakout sessions today to
learn more and sign up!



68 members

Facilitates the use of omics in
understanding basic mechanisms
by which animals and constituent
tissues and cells adapt to the
spaceflight environment.

58 members

Share and discuss the

latest developments in
AstroBotany — the discipline of
botany concerned with
interactions between plant
biology and space environment.

181 members Cononics

DNA-seq
Genetic Profiling

Interactions between the Gemc el T ‘.Né..;s...
different omics to provide a o5 Methylation
better understanding of the .~ @ pabolome
systemic response. L v

Mass spectrometry
Mass Spectron Spectrometry
Protein Microarrays
Nanotechnologies

50 members

Focuses on analyzing microbial
datasets within GenelLab that
includes gene-expression, proteomic,
metabolomic and environmental
metagenomic datasets.
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Ames Life Sciences Data Archive (ALSDA) and its AWG

ALSDA

« Data from Human Research Program and
Space Biology

* Phenotypic-Physiological-Behavioral-Level
Data , | ey !

* Federated with GenelLab (Omics-Level | QN P 5 O P PR e

Microgravity induces proteomi & 5% 25026
Data) changesinvolvedinendoplasm g, 13 oo S50
CTL 20 21.32 209.89
reticulum stress and mitochon«gl T 248.13
Received: 01 June 2016 CTL 40 21.62 225.86
(((((((( e protection o 50 2182 235.42
JBMJ CTL 59 22.00 231.38
- CTL 62 20.52 22.01 0.89 0.28 4 241.18 23
AWG: ~150 members e B
Inner Ear Vestibular Signals Regulate Bone Remodelii 17 1570 223.30

B iathe S hetic N 3 HLU 3 . 219.51
* Recruiting members to support data Ul che Sympathas Narels Syser w8 e
263.83

standards and novel methods to analyze e o
8 HU,Loaded,Zolendronate  0.059839 0.001399 0.00395837 2 w

A A 3 HU,No Compress,Vehicle 0.04973 0.001322 0.003740; rsscscenmsonssc
CrOSS I I "SSIOn an p a Orl I | a a 7 HU,No Compress,Zolendron  0.0549  0.001399 0.0039583: sewessssmreriontee —
2 NA,Loaded,Vehicle 0.058587 0.001616 0.0042755 &

6 NA,Loaded,Zolendronate 0.062817 0.001275 0.003606C
1 NA,No Compress,Vehicle 0.052693 0.001616 0.004275¢
5 NA,No Compress,Zolendron 0.056735 0.001275 0.003606C

« Establish standards for various assays’
metadata
* Provide feedback on database and tools

TbN. (02/02/16) LSM Std. Error
4 HU Loaded,Vehicle 2.6581136 0.15513024 0.438774%
8 HU,Loaded,Zolendronate 3.51881173 0.16461955 0.465614-
3 HU,No Compress,Vehicle 2.18411235 0.15513024 0.438774f% i
7 HU,No Compress,Zolendrona: 3.37023673 0.16461955 0.465614.

2 NA,Loaded,Vehicle 3.09758836 0.18195737 0.48141395 7
6 NA,Loaded,Zolendronate 3.8183936 0.15339879 0.4338773 8
1 NA,No Compress,Vehicle 2.69824693 0.18195737 0.48141395 7
5 NA,No Compress,Zolendronal  3.7565211 0.15339879 0.4338773 8



Analysis Working Groups
Charter
Purpose

» The purpose of the GenelLab Analysis Working Groups (AWGS) is to optimize the processing of raw omics data from
the GenelLab repository in order to maximize the gain of new knowledge from such complex datasets. The AWGs will
also assess and improve the effectiveness of the GeneLab Data System (GLDS) through intensive utilization of the
analytics to be deployed therein.

Organization and Function

» The AWGs aspire to scientific excellence, and participation in AWGS is strictly on a volunteer basis. The primary
activity of each AWG is to establish analytical processes to generate higher order data from data housed in the GLDS
with relevance to one or more specific application areas. For example, a mammalian AWG would analyze all data
relevant to mammalian systems (human, mouse, rat, etc.). The GeneLab AWGs aspire to yield:

— Canonical data analysis pipelines

— Processed (“higher-order”) space biology data.

— Critiques of the GLDS.

— Scientific communication of available analyses and interpretations.

Precisely how each AWG reaches these goals will be determined by the AWGs themselves, but, in general, AWGs
should hold frequent in-person or virtual meetings to organize work and review progress. The schedule for delivering
the above products is set by the Chair in consultation with GenelLab and the other AWG participants.

A\ 2 e




Analysis Working Groups

Charter
Expectations for AWG Participation

» Participation in GeneLab AWGs is open to all investigators (academic, government, private g Ce“
sector); however, participants must be willing to: )
— Contribute significantly to the goals of the AWG.

— Take part in group activities including periodic teleconferences. Participants are
expected to actively contribute to the group goals (see above).

— Share AWG products with other AWG participants via the collaborative workspace
provided by the GLDS.

Benefits of AWG Participation

« By participating within a GeneLab AWG, investigators will join a group of scientific
excellence and may co-author a landmark paper. They will help set data and analysis
standards for the community, and may develop relationships that could lead to additional

Comprehensive Multi-omics Analysis

COI |ab0 ratlonS . @ iSci l Reveals Mitochondrial Stress as a Central
Hedizres Biological Hub for Spaceflight Impact
RTICLE | VOLUME 24, ISSUE 4, 102361, APRIL 23, 2021 @
DR Mammalian and Invertebrate Models as Complementary
NASA GeneLab RNA-seq consensus pipeline: Tools for Gaining Mechanistic Insight on Muscle

Standardized processmg of short-read RNA-seq dat: / Responses to Spaceﬂl ht

Eliah G. Overbey ° « Amanda M. Saravia-Butler  «Zhe Zhang « ... Luis Zea = Sylvain V. Costes /& &=
Jonathan M. Galazka & “° = Show all authors « Show footnotes
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10:40 — 11:40 am PT: Genelab Grant Recipients

Sushma Naithani, PhD Sarah Wyatt, PhD Pankaj Jaiswal, PhD

Oregon State University Ohio University Oregon State University
10:40-11:00 am 11:00-11:20 am 11:20-11:40 am

10:10 - 10:40 am PT: Keynote Speaker 11:40 - 12:30 pm PT: AWG Status Updates

php Afshin Beheshti, Colin Kruse, PhD  Ryan Scott, MS

" 4 H , PhD A
Kathleen “Kate” Rubins Nathaniel Szewczyk, Braden.Tlerney ShD Lawrence NASA ARC
NASA Astronaut PhD Weill Cornell Livermore 12:20 - 12:30 pm
10:10-10:40 am Ohio University Medicine NASA ARC . ' SUp
Broad Institute National Labs

11:40-11:50am 11:50 am-12:00 pm 12:00- 12:10 pm  12:10-12:20 pm




12:30-12:50 pm PT:

Break
12:50 - 1:15 pm PT: AWG Early Career Lightning Science Talks

A

B

Henry Cope Jaden Hastings, PhD Rebecca Finch, MS Emma Canaday
University of Nottingham Weill Cornell Staffordshire Ohio University
12:50- 12:55 pm Medicine University 1:05-1:10 pm
12:55-1:00 pm 1:00 - 1:05 pm

1:15-2:30 pm PT: AWG Science Talks

Richard Barker, PhD Nicholas Brereton, PhD Jean Calleja Agius, Erik Antonsen, PhD Masafumi Muratani,
University of Wisconsin - University of Montreal PhD Baylor College of Medicine . PhD
Madison 1:30 - 1:45 pm University of Malta 2:00=2:15 pm University of Tsukuba
2:15 - 2:30 pm

1:15-1:30 pm 1:45 - 2:00 pm




