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What is Genelab?

e new systems approach to space biology research

e open science and open data platform

http://genelab.nasa.gov



Genelab Structure

Data Systems & Repository Research & Development

Data Ground

Flight
Repository HEEEEEL Research

Data
Access to Generation
Data from Model
Organisms

Modeling Sample
Processing
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Genelab Motivations
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ISS Based Research

* New technologies to
produce high quality
Omics data from research
missions aboard the ISS

* Limited access and high
demand for the ISS
platform

i

e Facilitate Systems biolo ‘ ~
Y &Y NASA astronaut Barry "Butch" Wilmore setting up

to predict and/or mitigate the Rodent Reseach-1 Hardware in the Microgravity
changes due to g’lea?ir;cr? Glovebox aboard the International Space

microgravity
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« Maximize ROI for ISS Utilization

* Create a Pl Multiplier Effect
* Leverage NASA and External Partner Strengths

 Maximize Utilization of Cutting Edge Bioanalytical Tools and
Techniques

 Speed the Pathway to Translation

http://genelab.nasa.gov 7



1. Develop an integrated repository and bioinformatics
data system

2. Enable the discovery and validation of molecular
networks using next-generation omics technologies.

3. Engage the broadest possible community

4. Strengthen international partnerships

http://genelab.nasa.gov



Concept of Operations;

Return to Earth

Material sent back to earth for Process Samples
processing in investigators lab.
Controls (ground and/or flight) Extracted DNA, RNA and/or protein

sent to validated omics center to
generate sequence, transcript or
protein expression data.

processed at the same time.
Experiment on ISS

Crew performs experimental
protocol and harvests tissues.

Data Sharing

Data shared with larger scientific
community. Results feedback to
,7  Genelab and other databases
’ accelerating scientific discovery by

Launch % . .
ll leveraging a bigger community. Data Collection & Hosting
. . 1 4 [ ®
Experlmgnt I; ) . Data returned to investigator or
r;rjr?;::d an Next Generation Genelab for analysis. Raw data
according to Research uploaded into Genelab database
° ° for pubic viewing.
approved NRA. Iterative research solicitations for Gene"a b ,
experiments utilizing Genelab data /
for ground validation and next Data SVStemS ,/
generation flight research. R4
-’
Ve
“ae Modeling and Validation
~ ® ®
\‘~-- Computational modeling and

wet lab validation.
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Mission

Dedicated

Type

Reference Data

Mission Types -

Definition
Mission is entirely dedicated to Genelab
objectives; the Science Definition Team (SDT)
defines the experiment and requirements;
SDT is selected through the NASA Research
Announcement process

Example

TBD

Collaborative

Data & Sample Sharing

Genelab obtains specimens/samples from
the existing Pl space flight and ground control
experiment

Rodent Research
(Mouse)

Data & Sample
Augmentation

Genelab provides supplemental funding to a Pl
experiment to increase the quantity of
specimens and perform processing to obtain
dedicated sample; augmentation requires NASA
SLPS experiment review approval process

BRIC-19 (plant), BRIC-
20 (plant)

(BRIC=Biological
Research in Canisters)

Individual

Pl Mission

Funded and planned Pl experiments

Data Submission

http://genelab.nasa.gov




Year Payload

Mission Type

2015 BRIC-19 Dr. Simon Gilroy

Space Biology NRA Award

BRIC-20 Dr. Sarah Wyatt
Ohio University
Space Biology NRA Award

RR-1 Dr. Ruth Globus
NASA
Validation Mission for Rodent
Habitat

Augmentation,

University of Wisconsin-Madison Plant

Augmentation,
Plant

Sample Sharing,
Rodent

(RR: Rodent Research ; BRIC: Biological Research In Canisters)
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Genelab Data Systems




»
»

Genelab Phased Data 'impleme:nta_t‘ibﬁ e n&\s,

Overview 2014-2021
We Are Here
110

Begin
Implementation

Phase 3

System Integration
FY2017 — 2018

Y

* Integrated Platform

Phase 2
Data Acquisition
FY2015-2016

Phase 1

Searchable Data
FY2014 -2015

GLDS

* Public website

* Searchable data
repository

/GLDS

* Link to public
databases

Science

* Outreach

* Dedicated flight
experiments

Science

* Data analysis from
initial ground and
flight studies

Science

*  Pre-Flight validation,
rodent proteomic
profiling

* Collaborate with two
flight experiments

< AN

Full
Implementation

o

Phase 4
Implementation
FY2019 - 2021

¢ Community
engagement

* Development of
analytical and
modeling tools

* Ongoing dedicated
flight experiments
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Pl research
NASA funded NASA (other flight
Legacy Data Pl research (SLPS) program)

Collaborative National

experiment Labs
Genelab science NASA
definition team Other International
(dedicated partners
experiment)
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Types of Analyses:

Building Blocks of life Functional States

Genes (DNA)”Genomics What can happen
Epigenomics

l

mRNA“ Transcriptomics What appears to be happening

Protein“ Proteomics What makes it happen

Metabolomics » Phenotype
What has happened and is happening

http://genelab.nasa.gov



Systems Biology
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Genelab Data Systems v1.0.

http://genelab.nasa.gov/data '

Omics Data Repository (22

[
* Basic study metadat h
dSIC Stuay metadata searcC

@r . | @ & |
GeneLab Home Data SubmitData ContactUs SearchDala |PAO1 Q m Home Data SubmitData ContactUs Search Data Q

All Studies pae fort 2 search results for "PAO1"

1 Respopss. seudomonas aeruginosa PAO1 to low shear modeled microgravity
Organisms Factors Assay Types Release Date
Pseudomonss seruginess  culture tranzcription profiling Jub29-2010

Effects of spaceflight on murine skeletal muscle gene expression

Organisms Factors Assay Types Release Date Description
Mus musculus Gravity transaription prafiing Des-28-2008 pacefight
atiopny an sn
in gene sion that may
expression analysis wa.
Root transcriptome remodeling of Arabidopsis in response to high levels of magnesium sulfate S - - 5 -
P 9 P P g g Transcriptional and proteomic response of Pseudomonas aeruginosa PAO1 to spaceflight conditions
involves Hfq regulation and reveals a role for oxygen
Organisms Factors Assay Types Release Date Description
Arsbidopsis thaliana Iléilr'ryerl time transcription profiiing Sep-17-2010 P e Organisms. Factors Assay Types. Release Date Description
genotype
T Pssudomanzs seruginess culture transcription profiling Jun-28-2011 f | et ity environmant of
. portanoe towar men o
PAO! us: ring kang ns. Further, this fieki
new insights.
|

Candida albicans response to spaceflight (NASA §TS8-115)
Release Date

Organisms Factors Assay Types
growth condition transcription profiiing Nov-01-2013

Transcription profiling of rat to study the effect of hindlimb unloading on healing of medial collateral

ligaments 3 weeks after injury
Assay Types Release Date Description

Organisms Factors
Rattus norvegious. protocol type transcription profiling Mar 102004
slinical trestment

B 9| [




Genelab Data Systems v1.0. :

http://genelab.nasa.gov/data°

* Omics Data Repository

* Basic stud
e Study@etadata display

data search

(-

Genelab

Home Data SubmitData

2 Datasets available:

Microarray Data Files

Contact Us

Search Data Q

Transcriptional and proteomic response of Pseudomonas aeruginosa PAO1 to spaceflight
conditions involves Hfq regulation and reveals a role for oxygen

7
Study DEscription

Characterization of bacterial behavior in the microgravity environment of spaceflight is of importance towards risk
assessment and prevention of infectious disease during long-term missions. Further, this research field unveils new
insights into connections between low fluid-shear regions encountered by pathogens during their natural infection
process in vivo, and bacterial virulence. This study is the first to characterize the global transcriptomic and proteomic
response of an opportunistic pathogen that is actually found in the space habitat, Pseudomonas aeruginosa. Overall, P.
eruginosa responded to spaceflight conditions through differential regulation of 167 genes and 28 proteins, with Hfg
entified as a global transcriptional regulator in the response to this environment. Since Hfg was also induced in
aceflight-grown Salmonella typhimurium, Hfg represents the first spaceflight-induced regulator across the bacterial
sPecies border. The major P. aeruginosa virulence-related genes induced in spaceflight conditions were the lecA and
lectins and the rhamnosyltransferase (rhlA), involved in the production of thamnolipids. The transcriptional

onse of spaceflight-grown P. aeruginosa was compared with our previous data of this organism grown in
ogravity-analogue conditions using the rotating wall vessel (RWV) bioreactor technology. Interesting similarities

ggest that spaceflight conditions could induce the transition of P. aeruginosa from an opportunistic organism to
| pathogen, results that are of importance for infectious disease risk assessment and prevention, both during
space@ght missions and in the clinic. This study describes the transcriptional response of P. aeruginosa PAO1 to
low-Eaith orbit environmental conditions. Cur aim was to assess whether the microgravity environment of spaceflight

assessment and prevention of in Arti- ne diseage di fins Ipnnterm missing:

_Futt pr this ragearch figld ypyeile paw

|SA-TAD Metadata file could i§duce virulence traits in P aeruginosa. To this end, P aeruginosa cultures were grown in space, and the
expresfion profile was compared with ground control samples (both in biological triplicate). Two RWV samples also
examingd (did not re-analyze them, only compared the outputs).
Organisms. Pseudognonas aeruginosa PAO1
SLDSAE Study Design Factor(s) Facto Ontology: Concept
ber
/ culturel cell culture

SouroeAcoessionNun*r E-GEOD-22684
Contacts

Name Role ‘Organization Email Assay(s]

g 5 Device Type Device Platform
Pieter Monsieurs submitter
transclption profiling DMNA microarra
Aurélie Crabbé
Michael Schurr Proje
L Project Identifier Microbe
Pieter Monsieurs
Project Link  hitp/ilsda jsc.nasa.govisc experiment/experaspx?
Lisa Morici
Project Type  Flight
Jill Schurr
Flight Program  Space Shuttle
James Wilson
Experiment Platform  Shuttle Life Sciences Research (Middeck), Group Activation Packs (GAPS)
Mark Oft
Space Program NASA
George Tsaprailis
Managing NASA Center Ames Research Center (ARC)
Heidi Stefanyshyn-Piper
Cheryl Nickerson ission Name  Start Date End Date Mission Link
3T8-115 Sep-09-2006 Sep-21-2008 httpiflsda jsc.nasa.gov/scripts/mission/miss.aspx?mis_ind
Submission Date I
rubic Release Date / Jun-28-2011 Publiygtions Crabbé A, Schurr MJ, Monsieurs P, Morici L, Schurr J, Wilson JW, Ott CM, Tsaprailis G F’lersun DL Stelanyshyn P\perH
. Nickerson CA, Transcriptional a sponses of P nas a 053 n

Study Description Characterization of bacterial behavior in the microgravity environment of spaceflight is of importance towards risk volve Hig regulation al;u r. PubMed ID 271189




Genelab Data Systems v1.0. - Y v
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* Omics Data Repository

* Basic study metadata search DEMO
Study metadata display
Data retrieval

GenelLab Home Data SubmitData ContactUs Search Data Q

Datasets for Study: Transcriptional and proteomic response of Pseudomonas aerugi...

e*e ° *l Microarray Data Files
*% *". °| Microarray Data Files Compressed collection of raw or processed data files associated with this study. Formats are platform specific
sstatente Please view the associated ISA-TAB metadata files to get formatting details.

ile Download Links:
GLDS-15_microarray_E-GEOQD-22684 raw 1 zip ( 5733111 bytes )

L2 ISA-TAB Metadata file
isatools
e ISA-TAB Metadata file ISA-TAB is the metadata collection format utilized by Genelab. Further description and tools can be found at
isacommans | wwwisa-tools.org

File Download Links:
GLDS-15_metadata E-GEOD-22684 zip ( 8177 bytes )

http://genelab.nasa.gov


http://genelab.nasa.gov/data

* Genelab will serve as an open access
database containing “Omic” datasets for
model organisms relevant to spaceflight,
allowing cross-species comparison

* Will provide a tool for basic research to
translate into discovery utilizing ISS research

http://genelab.nasa.gov



* Visit the gene lab site: http://genelab.nasa.gov

* Sign up for the gene lab mailing list
at: http://genelab.nasa.gov/community.html

* Share/Submit your data sets:
http://eenelab.nasa.gov/data/

http://genelab.nasa.gov


http://genelab.nasa.gov/community.html
http://genelab.nasa.gov/data/
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Ames Genelab Team
Richard S. Thompson
Nikita Gilkerson
Linda Timucin

Yung Nguyen
Oana Marcu

Ames Rodent Research
Sungshin Choi
Ruth Globus

Ohio University
Sarah Wyatt

University of Wisconsin-Madison
Simon Gilroy
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