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Overview

•What is Galaxy?

•Galaxy for Experimental 
Biologists

•Galaxy for Bioinformaticians



Galaxy, a web-based genome 
analysis platform

• An open-source framework for integrating various 
computational tools and databases into a cohesive 
workspace

• A web-based service we provide, integrating many 
popular tools and resources for comparative 
genomics

• A completely self-contained application for 
building your own Galaxy style sites



Overview

•What is Galaxy?

•Galaxy for Experimental 
Biologists

•Galaxy for Bioinformaticians



Galaxy: the one-stop shop for 
Genome  Analysis

• Analyze

• Retrieve data directly from popular data resources or upload 
your own

• Interactively manipulate genomic data with a comprehensive 
and expanding “best-practices” toolset

• Visualize

• Send data results to external Genome Browsers

• Build reusable AJAX-based custom Genome Browsers (Trackster)

• Publish and Share

• Results and step-by-step analysis record (Data Libraries and 
Histories)

• Customizable pipelines (Workflows)

• Complete protocols (Pages)



Galaxy’s Analysis Interface



Tools and Datasources
• Datasources

• Upload File from your 
computer

• UCSC table browser

• BioMart

• interMine / modMine

• EuPathDB server

• EncodeDB at NHGRI

• EpiGRAPH server

• Tool Suites

• Text Manipulation

• Format Converters

• Filtering and Sorting

• Join, Subtract, Group

• Sequence Tools

• Multiple-species 
Alignment Tools

• Genomic Interval 
Operations

• Summary Statistics

• Graphing / Plotting

• Regional Variation

• EMBOSS

• Evolution / Phylogeny

• NGS

• RGenetics

• ...and more



Visualize

• Send data results to external Genome 
Browsers

• Build reusable and sharable custom Genome 
Browsers (Trackster)



External Genome 
Browsers

• UCSC

• Ensembl

• GBrowse

• Adding more is easy!

• https://bitbucket.org/galaxy/galaxy-central/
wiki/ExternalDisplayApplications/Tutorial

https://bitbucket.org/galaxy/galaxy-central/wiki/ExternalDisplayApplications/Tutorial
https://bitbucket.org/galaxy/galaxy-central/wiki/ExternalDisplayApplications/Tutorial
https://bitbucket.org/galaxy/galaxy-central/wiki/ExternalDisplayApplications/Tutorial
https://bitbucket.org/galaxy/galaxy-central/wiki/ExternalDisplayApplications/Tutorial


Visualize at UCSC



Trackster
• Track/data viewer in web browser

• HTML5 Canvas, jQuery

• Renders in browser, not on server

• View your data from within Galaxy

• No file transfers to third party

• Use it locally, even without internet access

• Fast, responsive, interactive UI



Wig, Bedgraph (Line Tracks)



Bed (Feature Track)

Snippet of hg18 all_mrna feature track



3 levels of detail: automatically adjusts 
based on what can fit on the screen

High level density display

Feature display with no labels/detail

Feature display with labels, intron indicators, exon indicators



BAM (Aligned Reads)



Data Libraries

http://usegalaxy.org/bushman

http://usegalaxy.org/bushman
http://usegalaxy.org/bushman


Managing Libraries
• Loading Data

• Upload a single file

• Import datasets from a Galaxy history

• Upload a directory of files

• Directly from Sequencer using Sample Tracking System

• Accessing Data

• Data contents on disk are not copied

• Dataset security

• Public

• Role-based access control (RBAC)

• Annotating Library Data:  Library Templates

• Build user fillable forms

• Associate at Library, Folder or Dataset level



Workflows

http://main.g2.bx.psu.edu/u/aun1/w/metagenomic-analysis

http://main.g2.bx.psu.edu/u/aun1/w/metagenomic-analysis
http://main.g2.bx.psu.edu/u/aun1/w/metagenomic-analysis


Pages

http://main.g2.bx.psu.edu/u/aun1/p/windshield-splatter

http://main.g2.bx.psu.edu/u/aun1/p/windshield-splatter
http://main.g2.bx.psu.edu/u/aun1/p/windshield-splatter


Sharing

Goecks, J, Nekrutenko, A, Taylor, J and The Galaxy Team. Galaxy: a comprehensive approach for supporting accessible, reproducible, 
and transparent computational research in the life sciences. Genome Biol. 2010 Aug 25;11(8):R86.



Galaxy 101
http://usegalaxy.org/galaxy101

• A simple question...

• Which coding exons have highest number 
of single nucleotide polymorphisms?

http://usegalaxy.org/galaxy101
http://usegalaxy.org/galaxy101


Galaxy 101
http://usegalaxy.org/galaxy101

• Overview

• Interactively Analyze Data

• Create reusable generic Workflow

• Share analysis Results, History, Workflow

• Required Data

• Genomic Coordinates of 

• Coding Exons

• SNPs

http://usegalaxy.org/galaxy101
http://usegalaxy.org/galaxy101


Genomic Coordinates

http://library.kiwix.org:4201/A/Human_genome.html>chr1
taaccctaaccctaaccctaaccctaaccctaaccctaaccctaacccta
accctaaccctaaccctaaccctaaccctaaccctaaccctaaccctaac

chr1     0     10     first_ten_bases     0     +

see also: https://bitbucket.org/galaxy/galaxy-central/wiki/GopsDesc    https://bitbucket.org/galaxy/galaxy-central/wiki/zero_based_coordinates.pdf

chromosome       start        end                              name                                    score      strand

http://library.kiwix.org:4201/A/Human_genome.html
http://library.kiwix.org:4201/A/Human_genome.html
https://bitbucket.org/galaxy/galaxy-central/wiki/GopsDesc
https://bitbucket.org/galaxy/galaxy-central/wiki/GopsDesc
https://bitbucket.org/galaxy/galaxy-central/wiki/zero_based_coordinates.pdf
https://bitbucket.org/galaxy/galaxy-central/wiki/zero_based_coordinates.pdf


Galaxy 101
http://usegalaxy.org/galaxy101

• Get Genomic data from UCSC Table Browser

• Determine each SNP that overlaps with a 
specific coding exon

• Calculate count of overlapping SNPs for 
each exon

• Sort and select exons by greatest SNP 
counts

Interactive Analysis Steps

http://usegalaxy.org/galaxy101
http://usegalaxy.org/galaxy101


Overview

•What is Galaxy?

•Galaxy for Experimental 
Biologists

•Galaxy for Bioinformaticians



Galaxy: the instant web-based tool 
and data resource integration 

platform

• Open Source downloadable package that can be 
deployed in individual labs

• Zero Configuration, but highly configurable

• Modularized

• Easy to plug in your own components

• Straightforward to run your own private Galaxy 
Server



Why a private Galaxy 
instance?

• Add new Tools

• Integrate new Data Sources

• Add new display applications

• Secure your private instance for working with 
sensitive data



The Problem

• You have written a Python script to analyze genomic 
data and you want to share it with command-line 
averse colleagues



The Galaxy Solution

• Solution: Integrate the script as a new Tool into your 
own Galaxy server

• Steps:

• Obtain and install Galaxy source code 
(GetGalaxy.org)

• Write an XML file describing the inputs and 
outputs and how to execute the script

• Instruct Galaxy to load the tool



Quick Install

http://localhost:8080GetGalaxy.org

http://localhost:8080
http://localhost:8080




Input Parameter types



Running a Production 
Server

• Use a real database server: PostgreSQL, MySQL

• Run on compute cluster resources

• External Authentication: LDAP, Kerberos, OpenID

• Load balancing; proxy support

https://bitbucket.org/galaxy/galaxy-central/wiki/Config/ProductionServer

https://bitbucket.org/galaxy/galaxy-central/wiki/Config/ProductionServer
https://bitbucket.org/galaxy/galaxy-central/wiki/Config/ProductionServer


Lack IT knowledge or 
resources?

• No problem, just use the Cloud



Galaxy on the Cloud
• Availability of Resources are not a Problem

• Virtually unlimited resources: storage, 
computing, services

• No need to maintain machines or personnel

• Only pay for what you use

• Amazon Elastic Compute Cloud (EC2) and 
Eucalyptus

• Web-based Galaxy instantiation



Point, Click, Cloud

http://usegalaxy.org/cloud

http://UseGalaxy.org/cloud
http://UseGalaxy.org/cloud


You added a tool, now 
what?

• Share it with the community!

• Galaxy Tool Shed

• Upload and Download contributed tools

• Rate and provide comments and feedback



Get and Contribute Tools

http://usegalaxy.org/community

http://usegalaxy.org/community
http://usegalaxy.org/community


Using Galaxy

• Use public Galaxy server: UseGalaxy.org 

• Download Galaxy source: GetGalaxy.org 

• Galaxy Wiki: GalaxyProject.org

• Screencasts: GalaxyCast.org

• Public Mailing Lists

• galaxy-bugs@bx.psu.edu

• galaxy-user@bx.psu.edu

• galaxy-dev@bx.psu.edu

mailto:galaxy-dev@bx.psu.edu
mailto:galaxy-dev@bx.psu.edu


Acknowledgments
• All Members of the Galaxy Team (see them at https://bitbucket.org/galaxy/

galaxy-central/wiki/GalaxyTeam)

• Thousands of our users

• GMOD Team

• UCSC Genome Informatics Team

• BioMart Team

• FlyMine/InterMine Teams

• Funding sources

• NSF-ABI

• NIH-NHGRI

• Beckman Foundation

• Huck Institutes at Penn State

• Pennsylvania Department of Public Health

• Emory University

https://bitbucket.org/galaxy/galaxy-central/wiki/GalaxyTeam
https://bitbucket.org/galaxy/galaxy-central/wiki/GalaxyTeam
https://bitbucket.org/galaxy/galaxy-central/wiki/GalaxyTeam
https://bitbucket.org/galaxy/galaxy-central/wiki/GalaxyTeam


Galaxy Team

+ Jennifer 
    Jackson



Two full days of presentations, 
workshops, and conversations by 

and for Galaxy community members

http://galaxy.psu.edu/gcc2011

http://galaxy.psu.edu/gcc2011
http://galaxy.psu.edu/gcc2011

