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Important note to slide users:

Mac usersPC users
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To maintain the color schemes/cues and the animations, if you 
import these slides into other slide sets please click the 
checkbox in the PowerPoint Insert window that maintains slide 
format.  Otherwise important information may be lost.
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Galaxy Conceptual Framework
Obtain data from many data 

sources including  the 
UCSC Table Browser,
BioMart, WormBase, 

or your own data.

Prepare data for further 
analysis by rearranging
or cutting data columns,
filtering data and many

Analyze data by finding
overlapping regions,filtering data and many 

other actions.
overlapping regions, 

determining statistics, 
phylogenetic analysis 

and much more
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Galaxy Start

http://galaxy.psu.edu/

Galaxy Site
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Galaxy Team

The Center for Comparative 
Genomics & Bioinformatics, 
Pennsylvania State University
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Galaxy Team

Galaxy Publications
Giardine, B., et al. Galaxy: a platform for 

interactive large-scale analysis. 
Genome Research (2005) 15:1451-1455

Taylor, J., et al. Using Galaxy to perform
large-scale interactive data analyses. 

Current Protocols in Bioinformatics (2007)
Chapter 10, unit 10.5
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Blankenberg, D., et al. Galaxy: a web-based 
genome analysis tool for experimentalists. 

Current Protocols in Molecular Biology (2010)
Chapter 15, unit 19.10
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Galaxy Screencasts

Screencasts
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Galaxy Registration
RegisterUser
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Galaxy Interface Sections

Get Data
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Galaxy Interface Behavior

Get UCSC Main
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Data Uploaded

Click Title for Summary
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View Summary

Click Eye for Data
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View Data

Click Pencil to Edit Attributes 
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Edit Attributes
History Options
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History and Workflow

List Histories

Workflow
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Getting Data

Click Get Data
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Getting Data: Table Browser

Get Table Main
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Getting Data: UCSC Table Browser
clade: Mammal

genome: Human
assembly: Mar. 2006

Ggroup: Genes and…
track: UCSC Genes
table: knownGene

region: position, chrX 

Output format:
BED, and check
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Get OutputSend output to 
Galaxy

Getting Data: Send Table Results to Galaxy
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Send to Galaxy

Getting Data: UCSC Table Browser Results
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Getting Data: Additional Data Sources

Microbial Data
BioMartBioMart

ENCODE
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Getting Data: Upload File

Upload File File Format

http://www.openhelix.com/galaxy

Upload or paste file

Execute Species

Upload or paste file
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Preparing Data: Text Manipulation

Text Manipulation

Text ManipulationCut 
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Preparing Data: Cut columns

Add Columns

Type:
c1,c2,c3,c6,c4,c10

Execute
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Preparing Data: Change Attributes

Edit Attributes  

ChrXGenes

Save
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Preparing Data: Change Format

Edit Attributes

Select: interval
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Preparing Data: Select Columns

Chrom column: 1
Start column: 2
End column: 3

Strand column: 4
N l 5
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Name column: 5

Save
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Preparing Data: Filtering and Sorting

Filter and SortFilter and Sort
Filter

Filter & Sort
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Preparing Data: Filter on Column

2: ChrXGenes

Execute
C6<=2
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Preparing Data: Change Name

Edit Name
ChrXGenes<= 2exons
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Save

Preparing Data: Download second dataset

Get Data

Copyright OpenHelix. No use or reproduction without express written consent 36



10

UCSC Main

Preparing Data: Download second dataset

group: Regulation
track: NHGRI DNase1 –HS

genome: Human
assembly: July 2003

get output
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table: nhgriDnaseHs

Preparing Data: Download second dataset

Send to Galaxy
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Preparing Data: Liftover

4: UCSC Main on Human:…

Genome: hg18 Click

Liftover

Execute
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Preparing Data: Change Name

DeleteChange name:
DnasHs on ChrX 

Operate on Genomic Intervals
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Analyzing Data: Getting Flanking regions

P d d t

Operate on 
Genomic Intervals
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Prepared data

Get flanks

Analyzing Data: Flanking regions

500

Execute
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Analyzing Data: Joining Two Datasets
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Join
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Analyzing Data: Joining Two Datasets

Execute

Datasets:
7: ChrXgenes <= 2exons, upstream

And
6: DnasHs on ChrX
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Analyzing Data: Viewing Data Analysis

Click Eye to View
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Analyzing Data: Many Analysis Tools
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Stats

Analyzing Data: Next Generation Sequencing

Draw
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History: Name History

Click Pencil to Edit History Name
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History: Name History & Add Tags

Tags

Dnase HS in X flanking
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History: Name History
Options
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History: History Options

List saved histories

List saved histories and
shared histories.

Work on Current History, 
create new clone share
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create new, clone, share,
create workflow, set 

permissions, show deleted
datasets or delete history.

History: Saved Histories

Actions

Switch
Share

Rename
Delete

Copyright OpenHelix. No use or reproduction without express written consent 54

Share
Rename
Delete

Undelete

History: Share, Rename, Delete History

Share
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History: Share History
Options
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History: View Deleted Datasets
Options

Show Deleted Datasets
undelete 
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Workflow: Create Workflow from History

Extract Workflow
Create Workflow
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Creates a workflow, allows
user to repeat analysis

using different datasets.
Warning: will not work in IE6

Workflow: View and Run Workflows

New Workflow

View Workflows
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Workflow: Create New Workflow

CreateCreate
TestWorkFlow
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Workflow: Edit Workflow

Edit
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Workflow: Add Filter

Filter and Sort

Filter
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Workflow: Workflow Layout

Copyright OpenHelix. No use or reproduction without express written consent 63

Workflow: Input Data and Connect Steps

Connect
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Ask for Input
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Workflow: Add Additional Steps, Flanks

Operate onOperate on
Genomic Intervals
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Get Flanks

Workflow: Save and Close
Save & Close

Connect
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Workflow: Add to Menu

Submit

Analysis

Add to Menu

Submit
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Workflow: View from Menu
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TestWorkFlow
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Workflow: Add Dataset Input

UCSC Table
New History

group: Genes and …
track: UCSC Genes
table: knownGene

region: genome

genome: Human
assembly: Mar. 2006
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get output

Send to Galaxy

Workflow: Run Workflow
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Run workflowTestWorkFlow

Workflow: Get Resulting Data!
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Galaxy Interface

Get Data

Text Manipulation

Operate on Genomic Intervals
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Galaxy
Obtain data from many data 

sources including  the 
UCSC Table Browser,
BioMart, WormBase, 

or your own data.

Prepare data for further 
analysis by rearranging
or cutting data columns,
filtering data and many

Analyze data by finding
overlapping regions,filtering data and many 

other actions.
overlapping regions, 

determining statistics, 
phylogenetic analysis 

and much more
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Histories

List saved histories and
shared histories.

Work on Current History, 
create new clone sharecreate new, clone, share,

create workflow, set 
permissions, show deleted
datasets or delete history.
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Workflows

Copyright OpenHelix. No use or reproduction without express written consent 76



20

Galaxy Agenda

Introduction and Credits
Interface
Getting Data
Preparing Data
Analyzing Data
Histories & Workflows
Summary

Copyright OpenHelix. No use or reproduction without express written consent 77

Exercise

Galaxy: http://galaxy.psu.edu/
Copyright OpenHelix. No use or reproduction without express written consent 78


