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What is GenelLab?

The GenelLab project is both a science collaboration initiative as well as a data system that
provides a collaborative workspace with tools to analyze and visualize space relevant omics
data. Our primary goal is to maximize the utilization of the valuable biological research
conducted aboard the International Space Station (ISS) by collecting genomic, transcriptomic,
proteomic, and metabolomics data known as “omics”. One important aspect of GenelLab’s
primary goal is to help the scientific community and the population at large gain new knowledge
from space omics data. By providing a portal linking processed data to flight parameters,
GeneLab enables exploration of the molecular network responses of terrestrial biology to the
space environment. This allows researchers to understand the complex responses of biological
systems to the space environment. GeneLab data will be useful for the development of
countermeasures, monitoring the microbes that colonize the space station, understanding how
plants (food) could be modified to grow better in space, and unraveling the responses of
humans and other organisms to the combined effects of altered gravity and space radiation.

An Overview of the User Interface
GenelLab Home Page

https://genelab.nasa.gov/

Home About~ Data & Tools v Research & Resources v Help v Keywords Q

| @ Genelab

Welcome to NASA Genelab — the first comprehensive omics database for
space-related research in which users can upload, download, share, store,
9 and analyze spaceflight and corresponding analogue biological data.

=% Data Repository Analyze Data
Q‘ Search and upload spacefight Perform large-scale analysis
A datasets of biological omics data

@ Environmental Data =@ Collaborative Workspace
Radiation data collected b8, Share, organize and store files
zxper'mems conducted

Submit Data Tutorials
Have space-relevant data to New to Genelab?
submit to GenelLab? 233332

GenelLab Home page


https://genelab.nasa.gov/
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(1) Navigation menu — click on any of the options to navigate through the different pages

Home: GeneLab home page includes the navigation menu, Latest data releases, Latest
news, Spotlight features, Research opportunities and recent publications.

About: Click on the about page to learn more about the GeneLab project, International
Space Station, space biology experiments, GenelLab’s Analysis Working Groups, our
sponsors, and archived newsletters.

Data & Tools: Links to all the available data and tools, including the Data Repository,
Environmental Data, Analysis Platform, and Collaborative Workspace.

Research & Resources: Links to publications, internship resources and other related
NASA resources.

Help: Links to all the featured tutorials, Frequently Asked Questions (FAQs), and
Genelab contact information.

(2) GeneLab Data Systems buttons

Click on the featured buttons to navigate through the different pages and tools. These
links will direct you to the Data Repository, Analysis Platform, Environmental Data,
Collaborative Workspace, data submission webpage, and tutorials.

Explore the GeneLab home page by scrolling down to find more information about the latest
data releases, news, and events.

LAIEST DAIA RELEASES
TRANSCRIPTOMICS GENOMICS PROTEOMICS / METABOLOMICS

slEdee
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LATEST NEWS
Genelab Paper Published in PLOS |51 FOLLOW US

NE: A microRNA signature and TGF
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M
More News >>
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GenelLab Data System Menu Selection

https://genelab-data.ndc.nasa.gov/genelab/

Home GLDS DataRepository Environmental Data Tools SubmitData Tutorials Help = /

Search Data x Q

All @ Genelab NIH GEO EBI PRIDE ANL MG-RAST

e Search Filters (GeneLab Only)

Project Type A Factors N Organisms ~ Assay Type v Clear

NASA Genelab Data System

NASA Genel ab expands scientists' access to experiments onboard the International Space Station that explore the molecular response of terrestrial biology to spacefiight
environments. Our mission is to maximize the utilization of the valuable biological research resources aboard the Intemational Space Station by collecting genomic

transcriptomic, proteomic, and metabolomic data known as "omics'

Data Repository
The data repository hosts space biology and space-related datasets funded by muitiple space agencies around the world. Use the search options above to filter through the
Genelab repository or to search across several databases

- F ()| 5 |l

Environmental Data

To support spaceflight experimental data, environmental data from spacecraft and/or payload have been summanzed for all available datasets in the repository. Currently.
radiation dosimetry data is available for all datasets performed on STS and BION-M1 missions

Analysis Platform

Genel ab has utilized the Galaxy bicinformatics workflow management system to generate a customized suite of ‘omics data analysis tools. With our platform, users can
transform raw data into meaningful scientific discoveries. To access Genelab's toolshed and begin analyzing spaceflight data, click here to create an account. Visit our
tutorial page to learn how to use Genelab’s analysis platform

GenelLab Data System landing page — includes links to the Data Repository and Workspace
(1) GLDS Navigation menu — click on any of the options to navigate through the different pages

Home: Click here to navigate to the GeneLab Home page https://genelab.nasa.gov/

GLDS: Landing page for the GLDS, provides information about the GeneLab repository,
study metadata, and GenelLab project sponsors.

Data Repository: Contains all the curated and published studies in the GeneLab
repository.

Environmental Data: This page includes information about and data from the
spacecraft or payload environment.

Tools: Drop down menu to navigate to the available tools. Current tools include the
Analysis Platform (Analyze Data) and Collaborative Workspace.

Submit Data: Provides information on how to submit data to GenelLab.


https://genelab-data.ndc.nasa.gov/genelab/
https://genelab.nasa.gov/
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Tutorials: Links to various tutorials and manuals to help navigate through and access
the GenelLab Data System and website.

Help: Links to Frequently Asked Questions (FAQs) and GenelLab contact information.

(2) Search Bar — provides the ability to perform searches across several omics databases,
including GeneLab, NIH GEO, EBI PRIDE, and/or ANL MG-RAST.

(3) Search Filters — provides the ability to search the GeneLab repository using filters such as
ground vs. spaceflight studies, study factors, study organisms, and study assay type.

(#) Data Visualization Dashboard — provides a visual representation of all the datasets housed
in the GenelLab repository

Search Utility in GenelLab Data System

Search Bar

GenelLab Data System provides users a full-text search capability of the metadata for all
datasets. Full-text search terms can be a single word or multiple words with either Boolean,
wildcards (asterisks *), and/or string (text) literals. Note that the searches are case-insensitive
with respect to search term(s). To perform a search, enter a keyword or set of keywords, in the
search box and either press ‘Enter’ or use your mouse to select the magnifying glass icon.

genome Q

All @ GenelLab NIH GEO EBI PRIDE ANL MG-RAST

Search Filters (GeneLab Only)

Project Type v Factors v Organisms Assay Type v | Clear

genome using filter(s):

Sort by Relevance v |2 v @ 2 Next >
Sort by Relevance:

Sort by Release Date

Sort by Source (Descending) 19 fnd assembly of Eukaryotic microbes isolated from ISS environmental surface Kirovograd region soil

Sort by Source (Ascending) Plant and Chermobyl Exclusion Zone

Sort by Title (Descending) vpd nasawestprime. com/genelab/accession/GLDS-132

Sort by Title (Ascending)

o sequences of eight fungal strains that were selected for exposure to microgravity at the International Space Station are presented here.
These baseline sequences will help to understand the observed production of novel bioactive compounds.

Aspergillus terreus, Aspe. radiation genome sequencing GLDS-132 Nitin Adriana Jillian Clay
13-Apr-2017 ‘«

Microbial Observatory (ISS-MO): Draft Genome Sequence of two Aspergillus fumigatus Strains Isolated from the International Space
Station
htips.//genelab-app-1-stage-pubvpc .nasawestprime.com/genelab/accession/GLDS-68

pergillus fumigatus is a saprophytic filamentous fungus that is ubiquitous outdoors (soil decaying vegetation) and indoors (hospitals simulated closed

habitats etc.). A. fumigatus can adapt to various environmental conditions and form airborne conidia that are the inoculum for a variety of diseases (e.g.
* non- and invasive pulmonary infections allergic bronct y etc.) in immunocompromised hosts. In an on-going Microbial Observatory
Experiments on the International Space Sta.
Aspergillus fumigatus spaceflight genome sequencing GLDS68 Kasthuri Venkateswaran O
08-Ju-2016

MaSuRCA NASA Microbial Observatory (ISS-MO): Draft Genome Sequence of two Aspergillus fumigatus Strains Isolated /genelab/img/GLDS68__study_image png
spaceflight genome sequencing Spaceflight Study Microbial Tracking gov/scripts/experiment/exper.aspx?exp_index=13867 Draft Genome Sequence of two Aspergillus
fumigatus Strains Isolated isolates were identified as A. fumigatus. The whole genome sequence analysis of ISSF 21 revealed increased pathogenicity was highly
characterized. Here the whole genome sequences of ISSF-021 strain are being deposited

Search results can be sorted by relevance, release date, source, and title with either ascending
or descending orders. In addition, to see an overview of the study metadata, click on the ‘4 “
arrow, (near the right margin, circled in red above) to show highlighted keyword search
relevance.

Click on a title to show the detailed metadata for that study. Use the page navigator on the top
right corner to go the next page of search results. Below are some examples of searches.

6
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Single term search:

genome x Q

Al Genelab I NIHGEG [ EBIPRIDE [T ANL MG-RAST

Search Filters (GeneLab Only)

Project Type v Factors Vv Organisms WV Assay Type S  Clear

Search results for: genome using filter(s): Total Search Results Found: 53
Sorl by Relevance 425 ¢ @ 2 3 Next >>
Whole genome sequencing and assembly of Eukaryotic microbes isolated from ISS environmental surface Kirovograd region sail

Chernobyl Nuclear Power Plant and Chemobyl Exclusion Zone
https://genelab-app-1-stage-pubvps ime.com/ger /GLDS-132

The whole-genome: of eight fungal strains that were selected for exposure to microgravity at the International Space Station are presented here.
Q These baseline sequences will help to understand the observed production of novel bioactive compounds.

Organism: Aspergillus terreus, Aspe...  Factor: radiation ~ Assay Type: genome sequencing Accession: GLDS-132  Pl/Contact: Nitin Adriana Jillian Clay ...
Release/Publication Date: 13-Apr-2017 -

acid sequencing sequence assembly NASA Whole genmeme sequencing and assembly of Eukaryotic microbes /genelab/img/GLDS132__study_image.png radiation
genome sequencing Spaceflight Study PRINA355122 Part Romsdahl J Wang C Torok T Venkateswaran K. Draft Genome Sequences of Several Fungal Strains Selected
for the International Space Station. JPL The whole- genome sequences of eight fungal strains that were selected

Example: Search results from searching the single term ‘genome’

An example of a multiple term search is shown below. All search terms will be found in each of
the search results.

genome sequencing x Q

TJAl @ Genelab [ NIHGEO [ EBIPRIDE [ ANL MG-RAST
Search Filters (GeneLab Only)

Project Type W Factors v Organisms Assay Type v | Ciear

Search results for: genome sequencing using filter(s): Total Search Results Found: 18
Sort by Relevance 425 4 @

Biomolecule Sequencer

https://genelab-app-1-stage-pub ime.comiger VGLDS-84
Technology ion of a nanopore operating aboard the ISS in comparison with the same sequencer on the ground.
Organism: Enterobacteria phage la...  Factor: Microgravity  Assay Type: genome sequencing gen...  Accesslon: GLDS-84  PliContact: Aaron § Burton
Release/Publication Date: 26-O¢t-2016 -
nucleic acid sequencing sample collection sequence assembly nucleotid nucleotide nucleotide nucleotide We would like to
thank NASA and the ISS program office Oxford nucleic acid extraction nucleic acid sequencing sample collection sequence assembly NASA e.png Microgravity genome
genome genome Project himl The Biomolecule Sequencer Project: Nanopore Sequencing as a Dual-Use Tool for

Crew Health and Astrobiology

Example: Search results from searching on multiple terms ‘genome sequencing’

If multiple words are in double quotations then those words must match exactly in the order
given, as shown below:
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"genome sequencing” x Q

“JAll @ GeneLab [ NIHGEO [ EBIPRIDE [ ANL MG-RAST

Search Filters (GeneLab Only)

Project Type v/ Factors v/ Organisms v Assay Type v/  Clear

Search results for: "genome sequencing” using filter(s): Total Search Results Found: 8

Sort by Relevance D[EED @

Biomolecule Sequencer

https:/igenelab-app-1-stage-pubvp: ime.com/ger VGLDS-84
— Technology ion of a nanopore sequencer operating aboard the IS8 in comparison with the same sequencer on the ground.
A Organism: Enterobactefia phage la. Factor: Microgravity Assay Type: genome sequencing gen...  Accession: GLDS-84  PUContact: Aaron S Burton
e Release/Publication Date: 26-0cl-2016 ‘

Whole genome sequencing and assembly of Eukaryotic microbes isolated from 1SS environmental surface Kirovograd region soil
Chernobyl Nuclear Power Plant and Chernobyl Exclusion Zone

https:/igenelab-app-1-stage-pubvp ime.com/ger /GLDS-132

The whole-genome of eight fungal strains that were selected for exposure to microgravity at the International Space Station are presented here.
’ These baseline sequences will help to understand the observed production of novel bioactive compounds.

Organism: Aspergillus temeus, Aspe...  Factor: radiation  Assay Type: genome sequencing  Accession: GLDS-132  PUContact: Niin Adriana Jilian Clay
Release/Publication Date: 13-Apr-2017

sequencing sequence assembly NASA Whole genome sequencing and assembly of Eukaryotic microbes isolated /genelab/img/GLDS132_study_image.png radiation
genome sequencing Spaceflight Study PRINA355122 Part of the

Search results from searching the exact term “‘genome sequencing” by using quotation marks
Boolean operators (see table below) can be included with the search terms.

Boolean Operators

Operator

AND ALL search terms must be present (default Boolean search)
OR ANY of your search terms can be present

NOT Exclude words from your search

Below is a search using the ‘AND’ operator. Note that the resulting set is the same as searching
for the terms ‘genome’ and ‘sequencing’ without the operator.

genome AND sequencing x &
TJAll 8 GeneLab [ NIHGEO I EBIPRIDE [ ANL MG-RAST

Search Filters (GeneLab Only)

Project Type v Factors WV Organisms W/ Assay Type v/  Clear

Search results for: genome AND sequencing using fiiter(s): Total Search Results Found: 18

Sor by Relevance 425 ¢ @

Biomolecule Sequencer
https://genelab-app-1-stage-pubvp ime.comiger /GLDS-84

Technology lion of a nanopore operating aboard the ISS in comparison with the same sequencer on the ground.
Accession: GLDS-84  PliContact: Aaron S Burton

Organism: Enterobacteria phage la. Factor: Microgravity Assay Type: genome sequencing gen
Release/Publication Date: 26-Oct-2016

nucleotid We would like to

nucleic acid sequencing sample collection sequence assembly nucleotide
thank NASA and the ISS program office Oxford nucleic acid extraction nucleic acid sequencing sample collection sequence assembly NASA e.png Microgravity genome
genome genome light Project html The Biomolecule Sequencer Project: Nanopore Sequencing as a Dual-Use Tool for

Crew Health and Astrobiology
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Search results from using ‘AND’ operator to search on both terms ‘genome’ and ‘sequencing’

Please note that you may not use both the Boolean operators and double quotations together.

"genome AND sequencing" Q

Al Genelab NIH GEO EBI PRIDE ANL MG-RAST

Search Filters (GeneLab Only)

Project Type Factors Organisms Assay Type N\  Clear

No Match Found.

No search results due to using incorrect techniques

Other search techniques:
e Exclude studies containing term(s) from your search using the minus prefix (-)
Example: genome sequencing —mouse

e Require term(s) in your search using the plus prefix (+)
Example: genome sequencing +bacillus

e Search on unspecified portions of search terms using an asterisk (*)
Example: geno* sequencing

In addition to searching the GeneLab Data Repository, federated data repositories can be
included in the search as well. See below for more information on the federated data
repositories.

Search Filters

Genelab also provides some filters to assist in searching the GenelLab repository. The filters
include: Project Type, Factors, Organisms, and Assay Types. The menus for each category are
pre-populated with terms from datasets included in the GenelLab repository.

Note that you can use the filters without using any additional search terms.

Currently the search filters only work on filtering data housed in the GenelLab data repository.

Search Data a

Al |# GenelLab NIH GEO EBI PRIDE ANL MG-RAST

Search Filters (GeneLab Only)

Project Type W Factors W organisms W Assay Type  ~ | Clear

Selecting a filter box opens up a list of choices for that filter. Each time a filter is selected, the
filter is immediately applied, possibly changing the number of search results shown. As the filter
values are added, they are displayed as text above the results. The user can select multiple

9
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options from the same filter type. For example, filter your search by selecting ‘microgravity’ and

then ‘age’ from the Factors menu. Genelab searches for those studies that have either
‘microgravity’ OR ‘age’ factors.

Al @ Genelab

Search Filters (GenelLab Only)

v v s v -
@ Age
e = Age' OR 'Study Factor Name = Microgravity')] )
Re 1 >
Transcription pro ) in developmental stage - 3 types of tissue 3 gravity conditions 2 developmental
conditions

Rodent Research-1 (RR1

NASA Validation Flight

Filter Search by selecting 'Age' and 'Microgravity' under Factors

Multiple types of filters may be applied to a query to find studies that have values from all of the
selected filter types. For example, when applying the factor type filter options ‘age’ and
‘microgravity’ the results contain one or both of these terms. Adding a different type of filter,

such as organism ‘microbiota’, will include only data sets containing ‘microbiota’ organisms AND
whose factors include ‘age’ or ‘microgravity’.

Search Filters (GeneLab Only)

ectype Vv | Factors WV Assay Type v [Claar

ing tnec(s) [('Study,, . \dy Factor Name = Microgravity')]

ont by Relevance

D) 2 Next
Transcription profiling of rat respon
condit

stage - 3 types of tissue 3 gravity condition:

s 2 developmental

Pregnant and Lactating rats expe

A Molecular Genetic Basis Explain..., . -

Search Filters (GeneLab Only)

Project Type W Factors W

Organisms v | Assay Type v  Clear

Search results fol

using ﬁlter(s):h'study Factor Name = Age' OR 'Study Factor Name = Microgravity') AND (‘organism = Microbiota')] |
Sort by Relevance v ix v stet-Oeareh-Resuite-Found:

@

[~ We report how high and low Inear energy tral

Space environmental factor impacts upon murine colon microbiota and mucosal homeostasis
hitps://genelab-app-1-stage-pubvpc.nasawesiprime.com/genelab/accession/GLDS-72

We report how high and low linear energy transfer (LET) radiation microgravity and elevated dietary iron affect colon microbiota {determined by 165 rDNA
‘ pyrosequencing) and colon function. Three indep

experiments were conducted: 1) fractionated low LET gamma radiation (137Cs 3 Gy RAD) high Fe
diet (IRON) (650 mg/kg diet) and a combination of low LET gamma radiation and high Fe diet (IRON+RAD) in male Sprague-Dawley rats; 2) high LET 388i
particle exposure (0.050 Gy) 1/6 G partial weight be...

Organism: Microbiota  Factor: Radiation Diet Microgravity Assay Type: genome sequencing  Accession: GLDS-72  PI/Contact: Naney Lauren Andrea D
Release/Publication Date: 30-Nov-2015

Filter Search by selecting 'Age' or 'Microgravity' under Factors AND ‘Microbiota’ under Organism

10
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Users can change selected filter terms by either selecting the filter again from the drop-down
menu or by selecting the ‘Clear’ button. Each selected filter is applied until it is de-selected or all
filters are cleared. Note that the ‘Clear’ button only clears the filter terms, and does not remove
text search term(s) entered above the filters.

Data Integration / Federation for Search Bar

Genelab has integrated, commonly termed as data federation, with multiple heterogeneous
external databases. Users can search across multiple databases in addition to GeneLab. The
links in the federated search results are to the authoritative external databases.

Genelab is currently federated with:

e The National Institutes of Health (NIH) Gene Expression Omnibus (GEO)

e The European Bioinformatics Institute (EBI) Proteomics Identification (PRIDE)

e The Argonne National Laboratory (ANL) Metagenomics Rapid Annotations using
Subsystems Technology (MG-RAST)

The GenelLab repository does not contain copies of the data sets found in the external
databases but, instead GenelLab maintains metadata records (e.g., information about the data)
of the external data sets. These records are automatically updated on a nightly basis to keep
the GenelLab database search content up-to-date with the external databases.

As noted earlier, currently the search filters only work with the GeneLab database. The mapping
of the filters between GenelLab and the external databases is ongoing and will be included in a
future release of GenelLab.

To search in one or all of these databases, enter text search term(s) and select the desired
databases as shown below. To execute the search, press Enter or click the magnifying glass
icon. Federated search results are then shown. You may change the database selection(s) at
any time and the search results will be updated accordingly.

11
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sequencing -mouse +proteomics +space xQ

# All (¢ Genelab [« NIH GEO [ EBIPRIDE [ ANL MG-RAST

or: sequencing -mouse +proteomics +space using fiter(s): Total Search Results Found: &
Sort by Relevance v 25 v @

Proteomics and Transcriptomics analysis of Arabidopsis Seedlings in Microgravity
htips://genelab-app-1-stage-pubvpc.nasawestprime.com/genelab/accession/GLDS-38

: On Earth plants are constantly exposed to a gravitational field of 1g. Gravity affects a plant in every step of its development. Germinating seedlings orient

their radicle and hypocotyl and growing plants position organs at a specific Gravitropic Set-point Angle dictated by the asymmetric distribution of auxin
depending on the gravity vector. Hence aravitrobism is one of the fundamental arowth resbonses in plants. For anv experiment studyina the effects of
' gravity on plants the ultimate control &
Organism: Arabidopsis thaliana Factor:
Release/Publication Date: 01-Nov-2015 I All @ Genelab [# NIHGEO EBI PRIDE @ ANL MG-RAST I

sequencing -mouse +proteomics +space x &

Search resulis for S@QUENGING -MOUSE +Proteomics +space using fiter(s) utts Found: 4

ance vi®s v @

Hendra virus infection of bat (Pteropus alec

hitp://www.ebi.ac.uk/pride/archive/projects/PXD00116]
SILAG labeled human kidney cells (22 proteomics ang Transcriptomics analysis of Arabidopsis Seedlings in Microgravity
uninfected control cells. Protein identil s genelab-app-1-stage-pubvpe nasawestprime.com/genelab/accession/GLDS 35
PR Transcriptomics (PIT) analysis wheret

mMRNA from which possible ORFS wel their radicle and hypocotyl and growing plants position organs at a specific Gravitropic Set-point Angle dictated by the asymmeiric distribution of auxin

©n Earth plants are constantly exposed to a gravitational field of 19. Gravity affects a plant in every step of its development. Germinating seedlings orient
Organism: Homo sapiens (Human),_. | % depending on the gravity vector. Hence gravitropism is one of the fundamental growth responses in plants. For any experiment studying the effects of

gravity on plants the ultimate control
Organism: Arabidopsis thaliana  Factor: Space Flight gravity Pres. Assay Type: transcription profiling prot. . Accession: GLDS-33  PliContact: Sarah E. Wyatt
Release/Publication Date: 01-Nov-2015

Extracellular Vesicles Originate from the Cc
hitp: ncbi.nlm.nih.gov/geo/query/acc cgi?acc=G!

Extracellular Vesicles Originate from the Conceptus and Uterus During Early Pregnancy in Sheep

The present studies tested the hypoth  niip: ncbi.nim_nih.govigeo/query/acc cgi?acc=GSE76035

communication during early pregnanc The present studies tested the hypothesis that the elongating ovine conceptus and uterus produces EVs with the potential to mediate conceptus-matemal
@ |labeled with PKHET7 dye and infused il communication during early pregnancy. In Study One, EVs were purified from uterine luminal fluid (ULF) of day 14 cyclic sheep. The EVs were fluorescently
- the conceptus trophectoderm and utel G | 1avelea with PKH6T dye and infused into the uterine lumen of pregnant sheep for & days using an osmtic pump. On day 14, labeled EVs were observed in
the conceptus trophectoderm and uterine epith.

Organism: Ovis aries  Accession: GSE7 Organism: Ovisaries  Accession: GSE76035  Pl/Contact: Thomas Spencer  Release/Publication Date: 16-Dec-2015 «

Microgravity induces proteomics changes involved in endoplasmic reticulum stress and mitochondrial protection
htips:figenelab-app-1-stage-pubvpc nasawestprime com/genelabiaccession/GLDS-122

To reveal outcomes of microgravity on molecular processes within the cellular envionment we have employed a mass-spectrometry based proteomics
approach. Proteomics analysis based on mass spectrometry allows for the relative quantitation of a large number of proteins concurrently and in a relatively
@ unbiased manner. Mass spectrometry based proteomics can be rendered even more informative by addition of a labeling component to understand the
dynamics of the changing protein content. In this study...

Organism: Ratus norvegicus  Factor: Simulated Microgravity Ti...  Assay Type: protein expression profiing  Accession: GLDS-122  PliContact: Dawn Bowies
Release/Publication Date: 30-Jun-2017

Data federation example, searching across multiple data repositories

GenelLab Data Repository

https://genelab-data.ndc.nasa.gov/genelab/projects/

Another way to access GenelLab data is to select “Data Repository” in the menu bar. You can
then browse the data repository by using the various search techniques discussed above or
navigate through the list by scrolling. To select a study, click on the study icon or title, which will
direct you to that study’s metadata and data files. An example is shown below.
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https://genelab-data.ndc.nasa.gov/genelab/projects/

Home GLDS (Data Repository ) Environmental Data Tools SubmitData Tutorials Help

Search Data x

All @ GeneLab NIH GEO EBI PRIDE ANL MG-RAST

Search Filters (GeneLab Only)

Project Type v Factors v Organisms v Assay Type v

Clear
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B /

Page 1 of 8 (Total Studies: 178) Next >

Studies Per Page: 25 ¥

Low dose (0.4 Gy) irradiation (LDR) and hindlimb unloading (HLU) microgravity in mice (RRBS Methyl-Seq)

ga-—-rm Assay Types

E—
GLDS-203

e

GLDS-202

»

GLDS-201

Metadata User Interface

Study metadata are viewable through a tabbed user interface for each study (see below). Click
on each tab to navigate through the different sections: Description, Protocols, Sample and

Assay Tables, Publications and Study Files.

The Description tab provides an overview of the study including a text description, contact
information, experimental factors, organism(s), type of assay(s), project and/or mission details,

and funding information.

13



Source Accession Number
Total Data Volume: 135.1 GB
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GLDS-138: BRIC-23 Genelab Process Verification Test: Bacillus subtilis transcriptomic, proteomic, and
Q metabolomic data

Submitted Date: 28-Jul-2017
Release Date: 28-Aug-2017

DESCRIPTION

Study Description

Contacts

Study Design Factor(s)

Organisms

Assay(s)

PROTOCOLS SAMPLES ASSAYS PUBLICATIONS STUDY FILES

DESCRIPTION

Microbes interact with humans in complex ways and understanding how they respond to the spaceflight environment is important to the
success of future manned spaceflight missions. The BRIC-23 mission was designed to measure the response of Bacillus subtilis and
Staphylococcus aureus to the spaceflight environment. This experiment aimed to produce high quality omics data from B. subtilis and S
aureus grown aboard the International Space Station (ISS) to allow comparison to matched ground controls. These datasets will be
publically released through the GeneLab data system to allow widespread distribution. There were two primary objectives for this
experiment: (1) Demenstrate all post-flight processes and operations required for successful completion of GenelLab Reference Missions
conducted on IS8, and (2) Generate high quality GeneLab Reference Mission omics data sets for two prokaryotic model organisms, Bacillis
subtilis and Staphylococcus aureus. Freezing Contrel Experiment: The BRIC hardware has significant thermal inertia, thus the freezing rate
of samples placed at -80 C is quite slow. This could effect RNA-sequencing, proteomic and metabolic data sets. In an effort to understand
how slow freezing could affect these data sets, a control experiment was designed in which B. subtilis and S. aureus were grown in petri
plates and either slow frozen to -0 C at a rate matching the BRIC-23 spaceflight samples or processed immediately to harvest RNA and
protein

NAME ROLE ORGANIZATION E-MAIL

NASA Genelab Sample Processing MNASA

Wayne Nichelson Science Collaborator University of Flarida win@ufl.edu

Stephanie Richards Project Science Coordinator MNASAKSC stephanie e richards@nasa. gov
Howard Levine NASA Project Scientist MNASA KSC howard g levine@nasa gov
FACTOR ONTOLOGY: CONCEPT

Microgravity Weightlessness

Freezing freezing

Bacillus subtilis

ASSAY TYPE DEVICE TYPE DEVICE PLATFORM
transcription profiling nucleotide sequencing lllumina
protein expression profiling mass spectrometry LTQ Orbitrap Fusion (Thermo Scientific)

Example of the Description view for GeneLab dataset, GLDS-138.

The Protocols tab provides the names and detailed descriptions of the sample collection,
treatment, assay, data processing, and any other study protocol(s).

The Samples and Assays tabs provides sample and assay level details formatted in a
navigatable table. Information found in these tabs include specific organism characteristics,
study factors and treatments, sample and sample processing metadata, assay execution
paramenters, and data processing metadata. Use the bottom navigation bar to scroll through all
the columns, and the right margin scroll bar to navigate the rows.

Filtering

Click the * button to sort or filter the values in one or more columns. Use Sort
Ascending or Sort Descending to sort the values in the column. Click on Columns to hide
(uncheck) or show (check) columns within that table; by default all columns are shown.
To filter values for one or more columns, use the options under Filter and enter the
desired value(s) or value ranges. See example below.

14



Last updated: 10/01/2018

¥ Protocol REF
¥ Source Name
¥ Material Type
¥ Protocol REF
¥ sample Name
GLDS-138: BRIC-23 Genelab Process Verification Test: illus subtilis iptomic, pr ic, and Dorganism
metabolomic data
¥ Strain
Source Accession Number Submitted Date: 28-Jul-2017
Total Data Volume: 135.1 GB Release Date: 28-Aug-2017 Waaior and Podiiish
I ¥ Microgravity
¥ Freezing
RIAL TYPE | SAMPLE NAME ) ¥ Growth time
TS Ascundion ¥ Sample Media Information
sample collection BsuAtF Spores ‘sample processing FLT_BS-A1 #:80 Dy ing ¥ Sample Storage Method
lllcolumns J
sample collection Bsu A2F Spores ‘sample processing FLT_BS-A2 YFitter
sampie collection Bsu A3F Spores sample processing FLT_BS-A3 Show items with value that:
[u equal to v |
sample collection Bsu A4F Spores. ‘sample processing FLT_BS-A4
sample collection Bsu ASF Spores sample processing FLT_BS-AS
‘sample collection BsuC1F Spores. sample processing FLT_BS-C1 [" equal to Yy ]
sample collection Bsu C2F Spores ‘sample processing FLT_BS-C2
sample collection Bsu C3F Spores. ‘sample processing FLT_BS-C3

Example of a GenelLab dataset, GLDS-138, sample table tab and sort/filter functions.
Exporting tables to csv

Users can download selected columns from the Samples and/or Assays table. Click on
the Select Export Columns button. Select the desired columns and click Export CSV.

.l GLDS-138: BRIC-23 GenelLab Process Verification Test: Bacillus subtilis transcriptomic, proteomic, and metabolomic

data
Source Accession Number Submitted Date: 28-Jul-2017
Total Data Volume: 160.4 GB Release Date: 28-Aug-2017

' GLDS-138: BRIC-23 GenelLab Process Verification Test: Bacillus subtilis transcriptomic, proteomic, and metabolomic

data
Source Accession Number Submitted Date: 28-Jul-2017
Total Data \olume: 160.4 GB Release Date: 28-Aug-2017
Select Export Columns
—

Select columns of the current tab below to export Export CSV )

Source Name Sample Name () Protocol REF () Comment: Canister and Position

[ Characteristics: organism () Characteristics: Strain Material Type () Protocol REF

() Parameter Value: Growth time () Parameter Value: Sample Media () Parameter Value: Sample Storage Factor Value: Microgravity

Information Method

Factor Value: Freezing

st a

SAMPLES

Bsu A1F FLT_BS-A1 Spores Spaceflight Frozen

Bsu A2F FLT_BS-A2 Spores Spaceflight Frozen

Bsu A3F FLT_BS-A3 Spores Spaceflight Frozen
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The Publications tab contains metadata for relevant publication(s) including title, authors and
link(s).

The Study Files tab provides metadata regarding raw and/or processed study data files. Each
row includes information about the size, type, and description of the file set. Click on the file
name to download.

Use the ¥ button to sort or to filter the values in one or more columns.

l GLDS-138: BRIC-23 GenelLab Process Verification Test: Bacillus subtilis transcriptomic, proteomic, and metabolomic

data
Source Accession Number Submitted Date: 28-Jul-2017
Total Data Volume: 160.4 GB Release Date: 28-Aug-2017
DESCRIPTION PROTOCOLS SAMPLES ASSAYS/IMEASUREMENTS PUBLICATIONS STUDY FILES

Select a Folder

Click on the file
name to
download

I RNA-Seq Data Select a folder to populate the table
| Proteomics Data Files below for the desired files
L Metabolomics Data Files
| Study Metadata Files
. FILE H RESOURCE H RESOURCE -
FILES = : : : RESOURCE DESCRIPTION
SIZE CATEGORY NAME Q . "
Click to filter or
. Raw data files in FASTQ format associated with sort the columns
GLDS-138_transcriptomics_FLT-BS-A1-RNA targz 224 GB transcriptomics RNA-Seq Data this stud
is study.
. Raw data files in FASTQ format associated with
GLDS-138_transcriptomics_FLT-BS-A2-RNA tar gz 1.84 GB transcriptomics RNA-Seq Data this stud
is study.
Raw data files in FASTQ format associated with
GLDS-138_transcriptomics_FLT-BS-A3-RNA targz 214 GB transcriptomics RNA-Seq Data this stud
is study.
Raw data files in FASTQ format associated with
GLDS-138_transcriptomics_FLT-BS-A4-RNA tar.gz 2.26 GB transcriptomics RNA-Seq Data this study
B Raw data files in FASTQ format associated with
GLDS-138_transcriptomics_FLT-BS-A5-RNA tar.gz 2.14 GB transcriptomics RNA-Seq Data this study
Raw data files in FASTQ format associated with
GLDS-138_transcriptomics_FLT-BS-C1-RNA tar.gz 239 GB transcriptomics RNA-Seq Data this stud
is study.
Raw data files in FASTQ format associated with
71 N2 4122 trancrrntamire FITRX ™2 DNA tarnz 2410nR | trancrrintamirc DNA Qan Nata A

Example of Study files view and sort/filter functlons for GeneLab dataset, GLDS-138.

Environmental Data

GenelLab has incorporated additional data to support spaceflight experiments. These data
include environmental data from the spacecraft or payloads (hardware). Currently, GenelLab has
gathered radiation dosimetry data from spaceflight experiments and provides a complete table
for Space Transportation Shuttle (STS) missions under the ‘Environmental Data’ menu option.
The table is shown below.
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Radiation Metadata for GLDS Studies

Table 1 contains nformation used to calculate the absorbed dose of radiation for STS (“space shuttie”) expenments The absorbed dose from ionzing radiation recerved by
the specimens (animals plants, celis) was estimated from data recorded by three passive radiation dosimeter (PRD) packages, designated DLOC1, DLOC2, and DLOC3,
in the middeck of the space shuttie, where biological payloads were located Each package contains a number of TLD-100 thermoluminescent detectors The TLDs are
passive detectors: they integrate dose and must be processed--in the case of TLDs, by heating (As opposed 1o active detectors which are powered and can be read out

continuously, in real-ime ) The detectors are returned post-fight and the data by the Space Analysis Group at NASA-Johnson Space Center. The
reported dose for each PRD is the average over all the TLDs +/- the , with subtraction and error propagation. Correcton for dose
accumuiated on the ground pre- and post-fiight s done by sublracting the dose n identical detectors that remain on the ground, and a calibration factor s applied to convert
dose i the TLDs to dose m water

GLDSS3 | STS70 | 2845 | 07/1395 | 0772295 | 893 Middeck (AEM) Passve | 080 008 009 123 NA 014 108 NA 012 104 NA
GLDS-2t | STS-108 | 516 120501 | 12/17/01 | 11.83 | Middeck (CBTM) Passive | 174 002 015 258 004 022 224 o 019 219 oos

GLDS-11

GLDS-15 | STS-115 | 516 090906 | 0021706 | 1181 Middeck (GAPS) Passve | 186 002 016 205 i) 017 267 002 023 219 o4
GLDS-20

GLDS4 STS-118 | 516 080807 | 082107 | 1276 | Middeck (AEM) Passive | 232 004 o018 361 006 028 382 0os 028 315 ooe
GLDS-1

ans3 STS-121 | 516 07/04/06 | 07/17/06 | 1279 | Mddeck Passive | 239 003 019 307 003 024 306 00s 024 284 008

GIDS5) | STS126 | 516 111408 | 11/3008 | 1587 | Middeck (CGBATFPA) | Passwe | 353 004 022 522 009 033 554 007 035 476 012

In addition, users can find radiation dosimetry details per sample within the sample table for
available STS mission experiments. To access this data, click on the desired GLDS number on
the table and navigate to the Samples tab.

GLDS-25: STS-135 Liver Transcriptomics

-~

Source Accession Number Submitted Date: 08-Jun-201¢
Total Data Volume: 77.1 MB Release Date: 29-Oct-201%

Mouse Tissue Flignt 52 546 mGy 326 mGy 4 66 milligray 125
Mouse Tissue Fiignt 58 546 mGy 326 mGy 4 66 milligray 125
Mouse Tissue Fiignt 60 5 46 mGy 326 mGy 4 66 milligray 127
Mouse Tissue Flight 64 546 mGy 326 mGy 466 milligray 127
Mouse Tissue Flight 66 546 mGy 326 mGy 466 milligray 123
Mouse Tissue Flight 74 546 mGy 326 mGy 466 milligray 127
Mouse Tissue Vivarium Confrol 1 Not assessed 1235
—
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Data Visualization of the GenelLab Data System

™ The Data Visualization Dashboard provides a visual display of GenelLab datasets
e /“ organized by Organism(s) and Assay type(s). All the nodes, organisms, GLDS
N\ Numbers and Assay Types, are clickable. Once clicked, the links corresponding
\ to that node become highlighted (clicking on the same node again will remove
the highlight). The nodes can also each be moved vertically.

Clicking on an organism will highlight the paths from that Organism to all the associated studies

and their assay types.

Home GLDS DataRepository Environmental Data Tools SubmitData Tutorials Help F /

Organism

Bacillus
Staphylococcus aureus
Enterobacteria phage lambda

scherichia coll

monas seruginosa

Bacillus subtiis
Kiebsiela
Staphyiococcus
Pantoea conspicua
Entercbacter
Acinetobacter pitti
Rhodospiriium rubrum

Assay Type

transcription profiling

Organism 'Pseudomonas aeruginosa' node was selected highlighting the links to GLDS-15, GLDS-14,

and transcription profiling.

Click on an assay type node to highlight links to the GLDS number and Organism associated
with that assay. Similarly, selecting the GLDS number node will link the corresponding organism

and assay type(s).
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0S-29 =
GLDsS-138
DS=16

GLDS-19 mw

GLDS-6 e

! GLDS-89 mm
Homo sapiens R4 — DNA methylation profiling I

GLDS-63 mw
GLDS-10 wws
GLDS=38
GLDS-62 mm
Caenorhabditis elegans GLDS-104 mmm
GLDS-12 s
Oryzias latipes GLDS-100 W
GLDS-97 wwm
GLDS-116

-

Mus musculus ) DS-4

GLDS-48

GLDS-101
GLDS-43 s

GLDS-105
Rattus norvegicus GLDS-95 s

Danio renio
metabolite profiling .

GLDS-102 RNA methylation profiling .

Drosophila melanogaster
GLDS-103

cellular organisms ¥ DS=139
GLDS-108

Euprymna scolopes 7 GLDS-94 -

A GERS-42

B protein identification s
CLDS 56~ e ___copy number variation profiling s
GLDs-84 deletion pool profiling s

Example of results after selecting assay type 'protein expression profiling’

Tools

The GeneLab Data System provides two tools: Analysis Platform and the Collaborative
Workspace. The Analysis Platform provides users with bioinformatics tools to analyze
spaceflight-related omics data. To upload, store, organize, and share files, users can utilize the
Collaborative Workspace. To access these tools, users must create an account using a Google
login or NASA credentials.

Setting up a User Account

To create a NASA Analysis Platform and/or Collaborative Workspace user account, click on
Tools from the top menu and select the desired tool:

|
Home GLDS DataRepository Environmental Dataubmit Data Tutorials Help e /

Search Data x Q& Analyze Data

All @ GenelLab NIH GEO EBI PRIDE ANL MG-R Collaborative Workspace
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1. On the login page (shown below), use the Sign in with Google or NASA GeneLab

Authenticate button to login.

Home GLDS DataRepository Environmental Data Tools SubmitData Tutorials Help

Sign In

This NASA Galaxy instance has been configured such
that only users who are logged in may use it. If you don't
already have an account, please create a2 Google
account here.

Important Note: If straight Google social login (e.g..
using GMail username and password) has a HTTP 500
“Internal Server Error” (temporarily issue), then please
click the "NASA LaunchPad Authenticate” instead and
choose the "Agency User ID" option for NASA Guest
User authentication after successful one-time GMail
account registration process. Login using your GMail
username and randomly generated password received
in your GMail account.

(CYl Sign in with Google

If you are a NASA LaunchPad user. please

click the following "NASA LaunchPad

Authenticate” button to login with NASA

Single-Sign-On (SSO). If you are a NASA
employee, partner or affiliate, you may request an
account here.

NASA LaunchPad Authenticate

NASA Usage Disclaimer
This is a US Government system and is for authorized users only.

By accessing and using this information system, you acknowiedge and
consent to the following:

You are accessing a U.S. Government information system, which
includes:

(1) this computer; (2) this computer network; (3) all computers
connected to this network; and (4) all devices and storage media
attached to this network or to a computer on this network; and (5) cloud
and remote information services. This information system is provided
for U.S. Government-authorized use only. You have no reasonable
expectation of privacy regarding any communication transmitted
through or data stored on this information system. At any time, and for
any lawful purpose, the U.S. Government may monitor, intercept,
search and seize any communication or data transiting, stored on, or
traveling to or from this information system. You are NOT authorized to
process classified information on this information system. Unauthorized
or improper use of this system may result in suspension or loss of
access privileges, disciplinary action, and civil and/or criminal
penalties.

2. For Google login, if you don’t already have an account, create an account by selecting
the “here” link circled in the image below and following the steps.
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Home GLDS DataRepository Environmental Data Tools SubmitData Tutorials Help

Sign In

This NASA Galaxy instance has been configured such
that only users who are logged in may use it. If you don't

already have an account, please create a Google
accou

Important Note: If straight Google social login (e.g..
using GMail username and password) has a HTTP 500
"Internal Server Error” (temporarily issue), then please
click the "NASA LaunchPad Authenticate” instead and
choose the "Agency User ID" option for NASA Guest
User authentication after successful one-time GMail
account registration process. Login using your GMail
username and randomly generated password received
in your GMail account.

(CYl Sign in with Google

If you are a NASA LaunchPad user, please

click the following "NASA LaunchPad

Authenticate” button to login with NASA

Single-Sign-On (SSO). If you are a NASA
employee, partner or affiliate. you may request an
account here.

NASA LaunchPad Authenticate

NASA Usage Disclaimer
This is a US Government system and is for authorized users only.

By accessing and using this information system. you acknowledge and
consent to the following:

You are accessing a U.S. Government information system, which
includes:

(1) this computer; (2) this computer network; (3) all computers
connected to this network; and (4) all devices and storage media
attached to this network or to a computer on this network; and (5) cloud
and remote information services. This information system is provided
for U.S. Government-authorized use only. You have no reasonable
expectation of privacy regarding any communication transmitted
through or data stored on this information system. At any time, and for
any lawful purpose, the U.S. Government may monitor, intercept,
search and seize any communication or data transiting, stored on, or
traveling to or from this information system. You are NOT authorized to
process classified information on this information system. Unauthorized
or improper use of this system may result in suspension or loss of
access privileges, disciplinary action, and civil and/or criminal
penalties.

3. Once you have a Google 1D, select the Sign in with Google button and use your
google account to login (example below).
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Home GLDS DataRepository Environmental Data Tools SubmitData Tutorials Help

Sign In

This NASA Galaxy instance has been configured such
that only users who are logged in may use it. If you don't
already have an account, please create a Google
account here.

Important Note: If straight Google social login (e.g..
using GMail username and password) has a HTTP 500
“Internal Server Error” (temporarily issue), then please
click the "NASA LaunchPad Authenticate” instead and
choose the "Agency User ID" option for NASA Guest
User authentication after successful one-time GMail
account registration process. Login using your GMail
username and randomly generated password received
in your GMail account.

ECYl Sign in with Google

If you are a NASA LaunchPad user. please
click the following "NASA LaunchPad
Authenticate” button to login with NASA
Single-Sign-On (SSO). If you are a NASA
employee, partner or affiliate. you may request an
account here.

NASA LaunchPad Authenticate

NASA Usage Disclaimer
This is a US Government system and is for authorized users only.

By accessing and using this information system, you acknowiedge and
consent to the following:

You are accessing a U.S. Government information system, which
includes:

(1) this computer; (2) this computer network; (3) all computers
connected to this network; and (4) all devices and storage media
attached to this network or to a computer on this network; and (5) cloud
and remote information services. This information system is provided
for U.S. Government-authorized use only. You have no reasonable
expectation of privacy regarding any communication transmitted
through or data stored on this information system. At any time, and for
any lawful purpose, the U.S. Government may monitor, intercept,
search and seize any communication or data transiting, stored on, or
traveling to or from this information system. You are NOT authorized to
process classified information on this information system. Unauthorized
or improper use of this system may result in suspension or loss of
access privileges, disciplinary action, and civil and/or criminal
penalties.
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4. A NASA Guest Account Registration page opens up. Click, Yes Register Google
Account to continue.

Nasa Guest Account Services

Need Help?

Register Google Account with NASA

Your Google account is not yet registered with NASA. To log into NASA applications or websites you will need to register your account with NASA.

The following information was gathered from your Google login:

Sam Gebre

genelab2018@gmail.com

Do you wish to register this Google account now?

Yes, Register Google Account

5. You have now successfully registered your google account with NASA.

NAasA Guest Account Services

Success!
Your Google account is now registered with NASA.

You can now use your Google login whenever you see the option on NASA applications and websites. To manage your Google account or any of your other social accounts,
go to the Sodal Accounts management tab: https://guest.nasa.gov/manage/#sodial-content.
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6. Navigate back to the Analysis Platform (https://genelab-data.ndc.nasa.gov/gIxy-sso-
login/) or Collaborative Workspace (https://genelab-data.ndc.nasa.gov/genomespace-

sso-login/) login page.

Home GLDS DataRepository Environmental Data Tools SubmitData Tutorials Help

Sign In

This NASA Galaxy instance has been configured such
that only users who are logged in may use it. If you don't
already have an account, please create 2 Google
account here.

Important Note: If straight Google social login (e.g..
using GMail username and password) has a HTTP 500
“Internal Server Error” (temporarily issue), then please
click the "NASA LaunchPad Authenticate” instead and
choose the "Agency User ID" option for NASA Guest
User authentication after successful one-time GMail
account registration process. Login using your GMail
username and randomly generated password received
in your GMail account.

If you are a NASA LaunchPad user. please

click the following "NASA LaunchPad

Authenticate” button to login with NASA

Single-Sign-On (SSO). If you are a NASA
employee, partner or affiliate, you may request an
account here.

NASA LaunchPad Authenticate

NASA Usage Disclaimer
This is a US Government system and is for authorized users only.

By accessing and using this information system, you acknowiedge and
consent to the following:

You are accessing a U.S. Government information system, which
includes:

(1) this computer; (2) this computer network; (3) all computers
connected to this network; and (4) all devices and storage media
attached to this network or to a computer on this network; and (5) cloud
and remote information services. This information system is provided
for U.S. Government-authorized use only. You have no reasonable
expectation of privacy regarding any communication transmitted
through or data stored on this information system. At any time, and for
any lawful purpose, the U.S. Government may monitor, intercept,
search and seize any communication or data transiting, stored on, or
traveling to or from this information system. You are NOT authorized to
process classified information on this information system. Unauthorized
or improper use of this system may result in suspension or loss of
access privileges, disciplinary action, and civil and/or criminal
penaities.

7. Click on the Sign in with Google button. Select the registered Google account and it

will direct you to the GenelLab tool.

Note: You only have to register your Google account once with NASA. Once registered,
you can use this google account to log in to both tools.

If you are a NASA LaunchPad user, click on the NASA LaunchPad Authenticate button

(outlined in red below).
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Home GLDS DataRepository Environmental Data Tools SubmitData Tutorials Help

Sign In

This NASA Galaxy instance has been configured such
that only users who are logged in may use it. If you don't
already have an account, please create a Google
account here

Important Note: If straight Google social login (e.g.
using GMail username and password) has a HTTP 500
"Internal Server Error” (temporarily issue), then please
click the "NASA LaunchPad Authenticate” instead and
choose the "Agency User ID" option for NASA Guest
User authentication after successful one-time GMail
account registration process. Login using your GMail
username and randomly generated password received
in your GMail account.

L€l Sign in with Google

If you are a NASA LaunchPad user. please

click the following "NASA LaunchPad

Authenticate” button to login with NASA

Single-Sign-On (SSO). If you are a NASA
employee, partner or affiliate, you may request an
account here.

NASA LaunchPad Authenticate

NASA Usage Disclaimer
This is a US Government system and is for authorized users only.

By accessing and using this information system, you acknowiedge and
consent to the following

You are accessing a U.S. Government information system, which
includes:

(1) this computer; (2) this computer network; (3) all computers
connected to this network; and (4) all devices and storage media
attached to this network or to a computer on this network; and (5) cloud
and remote information services. This information system is provided
for U.S. Government-authorized use only. You have no reasonable
expectation of privacy regarding any communication transmitted
through or data stored on this information system. At any time, and for
any lawful purpose, the U.S. Government may monitor, intercept,
search and seize any communication or data transiting, stored on, or
traveling to or from this information system. You are NOT authorized to
process classified information on this information system. Unauthorized
or improper use of this system may result in suspension or loss of
access privileges, disciplinary action, and civil and/or criminal
penalties.

9. You my use any of the options (Smartcard, RSA Token, or Agency User ID) to log in.
Enter your information and it will direct you to the GenelLab tool.

NASA Access Launchpad

Smartcard

O

Insert your smartcard to begin

Access Level: High
Full access to authonzed applications

Or choose another option below

RSA Token

Agency User ID
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Analysis Platform

Powered by Galaxy, the Analysis Platform provides bioinformatics tools to analyze omics data.

This platform, listed as Analyze Data in the menu, has various transcriptomics tools to transform
raw data into processed data. Users may use data from the GenelLab repository or upload their

own data files.

1. Onthe GLDS menu, select Tools then Analyze Data.

Home GLDS DataRepository Environmental Data Submit Data Tutorials Help B /

Search Data x Analyze Data

All # Genelab NIH GEO EBI PRIDE ANL MG-R Collaborative Workspace

2. Log in using your Google account or NASA credentials.

3. The Analysis Platform home page (https://genelab-data.ndc.nasa.gov/galaxy/) will open

(see below).
@ Genelab ] Using 634.1 M8
|
oots A History ced
=] =]
Hello, NASA GenelLab Galaxy is running! imported: DESeq2
To customize this page edit static/welcome.html ;3“3 - Tee
data 4, data 3, and
others
Take an interactive tour: caary il msory  Somceok e i
and others
33: DESeq2 plotson ® 4 X
data 4, data 3. and
others
Galaxy is an open platform for supporting data intensive research. Galaxy is developed by The Galaxy 32: DESeq2 resultfi ® 7 X
Team with the support of many contributors. l2.0n data 4, data 3.
sorted in port by MMGRL, NSE. The Hhack lastiutes of the 180 Scisnces. The Jasting hoc Xobos S St ob 7 iy
data 4. data 3. and
others
30: DESeq2 result i ® / X
le on data 4, data
and others
29: DESeq2 plotson ® /' X
data 4, data 3, and
others

4. Use the Galaxy Ul interactive tour (circled below) to get familiar with this platform.
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9 == __.| )
oot A History ced
o ()
Hello, NASA Genelab Galaxy is running! imported: DESeq?
et Data To customize this page edit static/welcome.html ;.\, S Yee
send Data o
INA-Seq data 4, data 3, and
ALITY CONTR others
= 34: DESeq? result fi
Take an interactive tour: czaxyu - e ® /s x
and others
33: DESeq2 plotson ® S x
data 4. data 3. and
others
Galaxy is an open platform for supporting data intensive research. Galaxy is developed by The Galaxy 32: DESeq2resultfi © # X
Team with the support of many contributors. leondasa 4, data 3,
Galaxy Provedt part by NHGRL NSF, The Hack Insttutes © Soences, The Insigute for CrberSoeng State, and Johos 31: DESeq2 piotson @ 4 X

® 7 x

® 7 x

® 5 x

GenelLab, with guidance from the scientific community, has established pipelines to process
omics data. Users can use the RNA-Seq tutorial as a guide to analyze RNA-Seq data with this
platform. This tutorial can be found under Help - RNA-Seq Analysis Tutorial or https://genelab-
data.ndc.nasa.gov/genelab/help/RNA-Seq_analysis tutorial.pdf.

Collaborative Workspace

GenelLab provides each user with a workspace to manage files and access data analysis tools.
To access the workspace, users will need to create an account. Within this framework, users
can share data files and analysis results with other users and/or groups, have access to the
data in the GenelLab public repository, and data analysis tools.

1. Onthe GLDS menu, select Tools then Collaborative Workspace

Home GLDS DataRepository Environmental Data Submit Data Tutorials Help i /

Search Data «Q Analyze Data

All @ GenelLab NIH GEO EBI PRIDE ANL MG-Rl Collaborative Workspace

2. Log in using your Google account or NASA credentials.
3. The Collaborative Workspace home page (https://genelab-data.ndc.nasa.gov/jsui) opens
and includes a Welcome to NASA GeneLab popup (shown below).
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|® |GeneLab [nvite a collaborator,

Q) testd
c,o e - to NASA GeneLab x
FireBrowse  Genelab_ISACreator v1710  GenePattern
Upto Home )

Filename Open Science 1 Owner size Last Modified

test test

Shated 0 tost Upload files by dragging them from the desktop and dropping them on Systam

2 Public your account folder labeled “ test in the browser. System

Launch a tool on uploaded data by dragging the files from your account

folder and dropping them on a tool icon. Or just click on a tool icon to
launch the tool.

Tools either launch in a new browser window or launch on your desktop.
Some desktop tools require adjusting browser and Java security
settings. Find out how in FAQ v2.2

Learn more in Highlights & Quickstart

Close

4. Click Close or the “x” at the top right of the popup to dismiss the welcome dialog box.
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Workspace User Interface
https://genelab-data.ndc.nasa.gov/jsui/

The following is a description of the features of the GenelLab Workspace home page.

I @ Genelab | aborator 6 Q spaceBiog
e Filn‘ Launch | V'Isw| Manage | Help | GeneLab Data Repository
C | L]}
o by ) -
w i mn
FireBrowse GenelLab_|SACreator_v1.7.10 GenePattern
Upto: Home » spaceBio
Home Filename Tags Owner Size Last Modified
g v
spaceBio e Analysis spaceBio
Analysis ¥
o g GeneLab spaceBic
Genelab ¥
] GLDS-47_transcriptomics_C-GC-5.tar.gz spaceBio 1.16 GB 1 weeks ago
¥ Shared to spaceBio ¥
Public ¥

Upload

Create Subdirectory
View directery link
Sharing

Tags

Create Archive
Rename
Copy/Move

Delete

GenelLab Collaborative Workspace
(D) Left directories panel — provides an overview of directories and files

User private folder: username folder (spaceBio in this example) contains folders and
files visible only to the user

Shared folder: Shared to username folder contains folders and files shared from other
users

Public folder: Contains datasets published in the GenelLab Repository
(2) Main files panel — lists the files within a selected folder

(3) Navigation menu — organizes functions for managing files and groups, launching tools,
accessing user guides, and links to the GenelLab Data Repository

(@) Toolbar — displays tools and data sources as interactive icons that, when clicked, will launch
the tool

(5 ‘Right-click’ pop-up menu — provides menu options to manage selected file(s) or folder

(6) Search bar — searches folders and file names for descriptions and tags within your
workspace

(7) User profile — click here to find profile information, history, and to log out
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Manage folders and files

Use the left directories panel to manage your private and shared folders and to expand the
public folder. Click on the folder icon to expand or collapse the folder. You can manage your
folders by clicking on the triangle icon to the right of the folder name (circled below), by right-
clicking on the folder name, or by selecting the folder and using the File menu.

Upto: Home » spaceBio

Home Filename Tags

Opacealo M Analysis

Analysis ¥

GeneLa!@
Shared i~ spaceBio ¥
Pub Upload

Genelab
| GLDS-47_transcriptomics_C-GC-5.tar.gz

Create Subdirectory
View directory link
Sharing

Tags

Rename

Copy/Move

Delete

Upload function will prompt a pop-up informing the user to drag and drop file(s) into the
workspace folder

Create Subdirectory creates a folder under the selected folder

View directory link provides a web link to the selected folder

Sharing provides options to share folder with colleagues and permission settings
Use Tags to add searchable terms to your folder

Rename option can be used to edit or update a folder name

Copy/Move function provides the ability to copy or move a folder within your directory
structure

Delete will delete a folder and all of its contents

Folder menu options are also available by right-clicking on the folder in the main files panel or
selecting the folder and using the File menu.
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Navigate to the desired directory or subdirectory. In the main files panel, manage your files by
right-clicking on the folder name, or by selecting the file and using the File menu.

@me » spaceBio » Analysis » MO-BSL-2_|SA » MO-BSL-2

Home Filename Tags
spaceBio ¥ | a_mo-bsl-2_genome_sequencing_nucleotide_sequencing.txt
Analysis ¥ | I_Investigation. txt
MO-BSL-2 ISA'Y 1 s_MO-BSL2txt
MO-BSL-2 ¥
Genelab ¥
g Shared to spaceBio ¥
Public ¥ Preview

Extract rows / cols
Convert
Download

View file link
Sharing

Tags

Rename
Copy/Move

Delete

File menu is similar to the folder function options stated above. Additional functions include:
Preview text-based files
Extract rows or columns from a tab- or comma-delimited file and save to a new file
Convert a file to another file format
Download the selected file(s) to your local machine

Expand Archive will extract the compressed file into a specified directory (option not shown
in snapshot)
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Upload files and manage storage

To upload a file to your account, import the file by dragging-and-dropping the file from your local
computer to the desired folder or import the file using the URL option (examples shown below).

Drag-and-drop your file from your desktop to the selected directory in the main file panel. Drop
the file when the selected area is green.

|@ |GeneL,ab ‘ | (e R Quacsam-

Filo | Launch | View | Manage | Help | Genelab Data Repository

e anm
QO mmy 9 E
— s
FireBrowse Genelab_ISACreator_v1.7.10 GenePattern

Upto: Home » spaceBio » GenelLab
Home

Filename Tags Owner Size Last Modified
spaceBio ¥ B GLDS-67_metadata_MO-BSL-2-1SA zip spaceBio G KB & days ago
Analysis ¥
MO-BSL-2 15A ¥ | Uploading Files *
MO-BSL-2 ¥ E
GeneLab ¥ Filename Size  Destination Date  Status [ciear an )

g Shared 1o spaceBio ¥ GLDS-47_proteomics_RR1-CASIS raw.targz 7.39 GB /Home/spaceBio/GenelLab/GLDS-47_proteomics_RR1-CASIS raw.targz justnow 0% (LD

£ Public ¥

Close

o |l & GLDS-47_proteomics RR1-CA. D%Il

Upload progress can be viewed by:

1. Click on the ‘up arrow’ on the top right of the page next to the profile icon. A pop-up
window will provide a history of uploaded files and the status of the current upload
2. Percentage progress bar at the bottom of the browser

To import from a URL, go to File and select Import from URL. Provide a URL address, copy and
paste the link, or drag and drop the URL address. Click the ‘Go’ button.

| @ [coretar | o Rp—
Open Science for Exploration

File | Launch ‘ View ‘ Manage ‘ Help ‘ Genelab Data Repository

Uplgad

O me

Isacretor L}
GenelLab_|SACreator_v1.7.10 GenePattern

Prov

Extract rows and columns Default @

Conv
Download Upto: Home » spaceBio » GenelLab
View Link URL € Fi Jaos Owner Size Last Modified
Sharing O [ oLbs6 ‘ Import from URL ® spaceBio 6 KB 6 days ago
Tag AY Enter or drag-n-drop the URL and the NASA GenelLab Workspace servers will download it
Expand Archive directly into the directory of your choice.
v

https://genelab-data.ndc.nasa.gov/genelab/static/media/dataset/GLDS-13:

Cancel
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A dialog box will open in a new window (see example below), select the destination folder and
edit the file name if desired. Click Submit. View percentage progress bar at the bottom of the

browser to monitor the file upload status (green: upload in progress; white: upload completed:;
red: error during upload)

File | Launch ‘ View ‘ Manage ‘ Help ‘ Genel ab Data Repository

dbm

FireBrowse Genelab_ISACred
@/ Genelab

Open Science for Exploratior

Saving file hitps/ ’gene\ab

BS-A1l RNAIarg 7 to GeneLab GenomeSpace

Home Tags
spaceBio ¥ /Home
Analysis ¥ spaceBio
Analysis
-BSL- v
MO-BSL-2_ISA GeneLab
MO-BSL-2 ¥ 1 GLDS-138_transcriptomics_FLT-BS-A1-RNA tar gz
GeneLab ¥ E GLDS-47_transcriptomics_C-GC-5 tar.gz
Shared t B v Shared to spaceBio
¥ Shared to spaceBio Public
2 Public v

/Home/spaceBio/
|GLDS—1 38_transcriptomics_FLT-BS-A1-RNA targz

J GLDS-138_transcriptomics _FL... 0% ]| 3 GLDS-138_transcriptomics_FL... J| |

Please note, if you exceed the storage quota of 30 GB, you will receive a pop-up message to
remove some files. If your project requires more space, please contact us at
glds-dev@nx.arc.nasa.gov With your specific needs and provide justification for your request.

‘ Your NASA GenelLab-GenomeSpace Storage % |

You are currently using 53.7GB of your 30GB (179%).
Please delete some files from your /Home/gebresg/ directory.

If your project requires more space, )
please contact us at \glds-dev@nx.arc.nasa.gov with your specific needs.

Close
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To check how much storage you are using, click on your user account name on the top right-
hand corner and select Profile as shown below.

| @' Genelab | nvite a collaborator
Profile
File | Launch | View | Manage | Help | GeneLab Data Reposilory 3 ‘
. Logout
| L] |
o ww C s
L1 e ) [ &
FireBrowse Genalab_ISACreator_v1.7.10 GenePattern « My Profile: spaceBio x
Email: examp\a@nasa.guq
New Password
Upto: Home » spaceBio » Analysis
Home Filename Confirm New Password: Owner Size Last Modified
spacebio v 1 a_mo-bsl-2_genome_sequen spaceBio 6 KB 55 minutes ago
Analysis ¥ i . @
nalysis | i_investigation tx Include me in user searches: spaceBio 11 Ka 5 ules
-BSL-2_ISA ¥ ReTE .
MO-B5L ] s_MO-BSL21xt Ve NASA Genelab Workspace emal spaceBio 6KB 55 minutes ago
MO-BSL-2 ¥ lorage used: 1.16GB
Genelab ¥
g Shared o spaceBio ¥
* " Update J Close J
Public ¥

Copy/Move folders and files

Copy and/or move functions are available only to directories for which you have read/write
permissions.

To Copy files/folders, you need read permission. Once copied into a private workspace, the
user can manipulate the file.

Right-click the file name and select Copy/Move from the pop-up menu. Click Copy.

Check the file(s)/folder(s) you want to Copy/Move and select File menu > Copy/Move.
Select the destination then click Copy.

To Move files/folders, you need read and write permissions.

Drag and drop the file/folder into another directory in either the main files panel or the left
directories panel.

Right-click the file name and select Copy/Move from the pop-up menu. Click Move.

Check the file(s)/folder(s) you want to Copy/Move and select File menu > Copy/Move.
Select the destination then click Move.

Users can copy folder(s)/file(s) from the public folder, which contains data in the GenelLab Data
Repository, to their personal folder. An example of copying a dataset from the public folder is
shown below.
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Upto: Home = Public » genelab
Home

Filename
gebresg ¥ @ GLDS-1
% Shared to gebresg ¥ G
o 4 GLDS-100
v
1 genelab 2 GLDS-101
& GLDS-1 Y
L 8 GLDS-"2
s GLDS-10 ¥ @ Gl View directory link
i GLDS-100 ¥ @ Gl Sharing
£ GLDS-101 ¥ 2 LCopyMove
£ GLDS-102 ¥
% GLDS-108
3 GLDS-103 ¥
% GLDS-107
{3 GLDS-104 ¥
s i GLDS-108
05 100 7 1 GLDS-109
£ GLDS107 ¥ i GLDS-11
L OLDS108 @ GLDS-110
{3 GLDS-100 ¥ & GLDS-1M1
2 GLDS11 ¥ % GLDS-112

e | # Copying 50 objecis 12% | % Copied 7 objectsl

whN e

Last updated: 10/01/2018

Tags Owner Size
genelab
Copy or Move multiple files x genelab
#1GLDS-10 genelab
genelab
Select destination: Refresh
genelab
genelab
/Home lab
gebresg gene
GLDS-1 genelab
GLDS-93_metadata_E-GEOD-20959-1SA genelab
Shared to gebresg genelab
Public
genelab
genelab
genelab
/Home/gebresg/ genelab
genelab
Close

Expand the public folder in the left directories panel
Select the folder/file to copy and right click and select Copy/Move from the pop-up menu
Select the destination and click Copy

4. View file copy progress on the bottom left corner of the browser

Once completed, the copied folder/file will be available in the selected directory.

Share data and manage groups

You may share folders and data files by inviting your collaborators to sign up for a GenelLab
user account or share with other GeneLab users.

To invite your colleagues to join GenelLab, click the Invite a collaborator button on the top of
your workspace page (circled in red below).

@’ ’ Genelab

Launch

Help | Genelab Data Repository

File and folder sharing settings can be accessed by selecting the file/folder you want to share
and selecting File > Sharing or by right-clicking on file/folder then selecting Sharing.

The Sharing & Permissions dialog box (shown below) includes:

e file/folder name
e the owner

e users with which items are shared, including the owner and level of privilege

¢ Edit Sharing button
e Close button
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Sharing & Permissions x

Filename:
spaceBio
Owner:;
spaceBio
Name Privilege

.. SpaceBio Read, Write & Delete

Edit Sharing m

Click on the Edit Sharing button to open, change, or add sharing and permission settings. The
two levels of permissions are Read, which allows only copying, and Read, Write, & Delete,
which allows copying, moving, and editing of the folder/files. An example is shown below.

File | Launch ‘ View ‘ Manage ‘ Help ‘ Genelab Data Repository

( | L] |

0 ww

< |
FireBrowse Genelab_ISACreator_v1.7.10 GenePattern

Edit Sharing & Permissions x

o a_mo-bsl-2_genome_sequencing_nucleotide_sequencing.txt

Name Read Write
Home e 4 sgebre Read % Write & Delete % Owner Size
spaceBio ¥ 4 uat Read 2 Not writeable spaceBio 6 KB
Analysis ¥
A _ ) e 1KB
MO-BSL2 ISA ¥ Share with User Share with Group spaceBio 6KB
MO-BSL-2 ¥ User name: test_1 Q showing my v groups
T
Genelab Read Group name: | ---Select a Group --- v | |1}
Shared to spaceBio ¥ ® Read, Write & Delete ® Read —Select a Group —
Public ¥ Example group

Read, Write & ueiee

e Notify via email

6 Grant Permissions m

1. Lists the file/folder name to be shared.

2. Lists the shared user or group name(s) and privileges. Click the red x to remove the
current permissions.

3. To Share with User, enter the username and select the privilege level. To find a user,
enter the username or email and select the magnifying glass icon.

4. To Share with Group, select a group and the privilege level. To manage groups, click
on the |1} icon. See next section below.

LastM
3 hours ag
3 hours ag

3 hours ag

5. Check the box to notify users or groups of the file(s)/folder(s) to be shared. An email will

be sent to those user(s).
6. To save changes, click the Grant Permissions button.
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To manage groups, select Manage from the top navigation menu or click on the |, icon in the
Edit Share & Permission dialog box (from Step 4 above). An example is shown below

n

O Manage User Groups
o Group Names:
Example group

9 Group Members
& spaceBio x

add user;
9 Create New Group User can administer group
Group name:

Description:

(5]

List of groups in which you are a member are displayed under Group Names. Click on
the group name, to view and edit the group members.

a. To delete a group, click Delete Selected Group button (admins only)
To create a new group, enter the Group name and description and click Add New Group.
Lists the group members in the selected group from step 1. Click on the red x to remove
a member from that group.
To add a user to the selected group, enter the username. To find a user, click on the
magnifying glass and enter the username or email; find and click Select.

a. Check the User can administrator group box to make a user a group

administrator.

Click Close. Follow steps 5 and 6 from the section above; Click Grant Permission to
save changes.
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Launch tools

To launch tools, select Launch in the top navigation menu or click on the tool icon. To view
additional information, hover over the tool icon and click on the arrow on the right side of each
icon. A menu displaying the options Launch, Help, Details, and Hide will be displayed. Select
the Help option for the Tool User Guide.

|°’ |Geneub ‘

Fila ( Launch ) View | Manage | Help | Genelab Data Repository

Example of tools in a workspace toolshed. *This does not reflect the current tools available in GeneLab.

Integrated Search and Federation APIs

GenelLab provides a RESTful Application Programming Interface (API) to its full-text search
capability, which provides the same functionality available through the GeneLab website. As
mentioned previously, the search filters are only available for GeneLab data set searches. The
API provides a choice of standardized web output formats, such as JavaScript Object Notation
(JSON) or Hyper Text Markup Language (HTML), of the search results.

A sample basic search of the GenelLab repository returning JSON output format:
https://{HOSTNAME}/genelab/data/search?term={TERM}&type={TYPE}

For example: https://genelab-data.ndc.nasa.gov/genelab/data/search?term=DNA&type=cgene

Another example, with a more complex query: https://genelab-
data.ndc.nasa.gov/genelab/data/search?term=space&from=0&type=cqgene,nih geo gse&ffield=
links&fvalue=GPL16417&ffield=Data Source Accession&fvalue=GSE82255

A sample basic search of the GeneLab repository returning HTML output format:
https://{HOSTNAME}/genelab/?q={TERM}&data_source={TYPE}

For example: https://genelab-
data.ndc.nasa.gov/genelab/search studies/?qg=cancer&data source=cgene

Another example with a more complex query: https://genelab-
data.ndc.nasa.gov/genelab/search studies/?g=space&from=0&data source=cgene,nih geo gs
e&ffield=links&fvalue=GPL16417&ffield=Data Source Accession&fvalue=GSE82255
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Data sources
Data source

GenelLab
NIH GEO
EBI PRIDE

MG-RAST

Type

cgene

nih_geo_gse

ebi_pride

mg_rast
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Default Elastic Search engine is configured to be Boolean ‘AND’ for all keyword searches.

Parameters
term
from

size

type

sort
order
ffield

fvalue

Definition

Search keyword

Starting page

Search result
display count

Data source

Sort field
Sort order
Filter field

Filter value

Boolean Operators

Operator
AND
OR

NOT

Results

Values

String

Integer (single value)

Integer (single value)

cgene, nih_geo, ebi_pride, mg_rast (accepts multiple
values separated by comma)

String (Field Name)

ASC - ascending order; DESC - descending order
String (should always be paired with fvalue)

String (should always be paired with ffield)

ALL search terms must be present (default Boolean search)
ANY of your search terms can be present

Exclude words from your search

genelab-outreach@lists.nasa.gov
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