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Goals

Provide an introduction to using Galaxy for 

bioinformatic analysis.  Demonstrate how Galaxy 

can help you explore and learn options, perform 

analysis, and then share, repeat, and reproduce 

your analyses. 



http://bit.ly/13questions 

What is Galaxy?

Keith Bradnam's definition:  

"A web-based platform that provides a simplified 

interface to many popular bioinformormatics tools." 

From 

"13 Questions You May Have About Galaxy"

http://bit.ly/13questions


http://galaxyproject.org

Galaxy is available several ways ...

http://gmod.org/wiki/Computing_Requirements


As a free for everyone service on the web:  usegalaxy.org 

http://gmod.org/wiki/Computing_Requirements


Galaxy is available as Open Source Software

Galaxy is installed in locations around the world. 

http://getgalaxy.org 

http://usegalaxy.org


bit.ly/gxyServers

http://bit.ly/gxyServers


We are using this today 

http://aws.amazon.com/education 

http://globus.org/ 

http://wiki.galaxyproject.org/Cloud

Galaxy is available on the Cloud

http://usegalaxy.org/cloud
http://wiki.galaxyproject.org/Cloud


Galaxy on the Cloud: Galaxy CloudMan 
http://usegalaxy.org/cloud

• Start with a fully configured and populated (tools 
and data) Galaxy instance. 

• Allows you to scale up and down your compute 
assets as needed. 

• Someone else manages the data center

http://usegalaxy.org/cloud


Galaxy on the Cloud: CloudLaunch 
https://launch.usegalaxy.org/

• Directly launch a Galaxy instance on AWS or 
Jetstream 

• Uses CloudMan

https://launch.usegalaxy.org/


Galaxy on the Cloud: Jetstream 
https://wiki.galaxyproject.org/Cloud/Jetstream

US based researchers can request an XSEDE allocation 
and then run Galaxy on Jetstream 

U XSEDE Champion: Anita Orendt

https://wiki.galaxyproject.org/Cloud/Jetstream


Basic Analysis

Which exons have most overlapping 

Repeats? 

Use Human, HG38, GENCODE v24, 

Chromosome 22 

bit.ly/gxybmi6030

http://bit.ly/gxybmi6030


Exons & Repeats: A General Plan

• Get some data 

• Get Data → UCSC Table Browser 

• Identify which exons have Repeats 

• Count Repeats per exon 

• Visualize, save, download, ... exons with 

most Repeats

(~ http://usegalaxy.org/galaxy101 )

http://usegalaxy.org/galaxy101






(Identify which exons have Repeats) 

Exons Repeats



Operate on Genomic Intervals → Join 

(Identify which exons have Repeats)

Exons Repeats

Exons

Repeats

Overlap pairings



Exons Repeats

1

1

2

Exons

Repeats

Overlap pairings

Exon overlap counts

Join, Subtract, and Group → Group 

Published History: Exons with overlapping repeats, basic

(Count Repeats per exon)



Scratchbook: View multiple datasets

And the icon turns yellow! 

Poke a dataset in the eye, and then poke 

another dataset  in the eye.



Yay! 

We have exon names and counts! 

We are now going to extend that work. 

Let's create a copy of this history that we will 

extend.



But first, create a login

Don't need to login to use 

Galaxy, but do need one to use 

all its features 

Use an email address you can 

remember. 

Use a low security password. 

This account will go away after 

class.



Give your 

existing 

history a 

meaningful 

name.

Second, name your existing history



            (cog) → Copy History 

            Name the copy based on the  

            exercise you pick 

   

Becomes your new current history.

3rd, make a copy of your history



Exons & Repeats: Convert our list to BED format

Create the list of exons with overlapping repeats, in 6-column 

BED format.  Set the score column to be the number of 

overlapping repeats that exon has. 

Everything you need will be in these toolboxes 

• Text manipulation (cut is particularly useful) 

• Join, subtract and group 

• Filter and sort 

• Operate on genomic intervals



Exons

1

1

2

Exon overlap counts

1

1

2
Join on exon name

0

0

0

Join, Subtract, and Group →Join 

(Incorporate the overlap count with rest of Exon information) 



Exons

1

1

2

Exon overlap counts

1

1

2
Join on exon name

0

0

0

1

1

2

Rearrange columns w/ 

cut

Text Manipulation →Cut 

(Incorporate the overlap count with rest of Exon information) 



List of exons with overlaps, in BED format

Edit attributes step at the end:

Published History: Exons with overlapping repeats, in BED



Dataset: 
Any input, output or intermediate set of data + metadata 

History: 
A series of inputs, analysis steps, intermediate datasets, 

and outputs 
Workflow: 

A series of analysis steps 
Can be repeated with different data

Some Galaxy Terminology



Exons and Repeats History → Reusable Workflow?

• The analysis we just finished was about 

• Human chr22 

• Overlap between exons and repeats 

• And then rolling that up to genes 

• But, ... 

• is there anything inherent in the analysis about 

humans, exons or repeats?



Get back to the original history 



Get back to the original history 

1
2



Extract Workflow from history 

Create a workflow from this history. 
Edit it to make some things clearer. 

          (cog) → Extract Workflow 

Create a Workflow from a History



Create a Workflow from a History: ...



Workflow editor

Published Workflow: Count Overlaps Between Feature Sets



Workflow editor: save your changes

Published Workflow: Feature Overlap Counting



Guided: rerun with same inputs 

     Workflow → Run 

     Did that work? 

On your own: 
     Count # of exons overlapping each  

         repeat 
     Did that work?  Why not? 
      Edit workflow: doc assumptions

Workflow Testing

Published Workflow: Count overlaps between feature sets



Workflows: Sweet spots 

Short, well-defined tasks, with well-defined inputs and 

outputs. 

Analysis pipelines for large experiments with many 

samples where sample and data preparation protocols 

are the same throughout.



Dataset collections!

Dataset Collections give Galaxy semantic 

knowledge about dataset relationships. 

Tools can then take advantage of this knowledge.



Dataset collections



Dataset collections



Dataset collections



•Experiment.  (You are already used to the idea and) 

Galaxy makes it easy 

•Read tool documentation and tool and method review 

papers 

•Get Help! 

•http://biostars.org/ 

•http://seqanswers.com/ 

•https://biostar.usegalaxy.org/ 

•http://galaxyproject.org/search

How to better understand bioinformatics & Galaxy

http://biostars.org
http://seqanswers.com
http://galaxyproject.org/search


28 Trainings (5 parallel tracks, 270 people)

Le Corum
Conference centre

26 Hackathons (2 parallel tracks) 

27 Hackathons (2 parallel tracks), Training

29

30

Conference, Social dinner

Conference

gcc2017.sciencesconf.org

Social Dinner at
Château du Pouget

June 2017

gcc2017.sciencesconf.org



Galaxy Community Resources: Galaxy Biostar

Tens of thousands of users leads to a lot of questions. 

Absolutely have to encourage community support. 

Project traditionally used mailing list 

Moved the user support list to Galaxy Biostar, an online 

forum, that uses the Biostar platform

https://biostar.usegalaxy.org/



Scaling Training

Galaxy Training Network 

bit.ly/gxygtn

http://bit.ly/gxygtn


Proteomics 
Metabolomics 

Natural Language  
Image Analysis 

Climate Change  
Social Science 

Cosmology



Galaxy Community Resources: Mailing Lists 

http://wiki.galaxyproject.org/MailingLists

Galaxy-Dev
Questions about developing for and deploying Galaxy

High volume (2336 posts in 2015,  1000+ members)

                   

Galaxy-Announce
Project announcements, low volume, moderated

Low volume (    36 posts in 2015,  6500+ members)

Also Galaxy-UK, -France, -Proteomics, -Training, ...

http://wiki.galaxyproject.org/MailingLists


Unified Search: http://galaxyproject.org/search

Find	

           Everything on …	

                            Tools for …	

                               Email about …	

                                     Source code for …	

   Published Histories, Pages, Workflows, about …

                 	

                                 Related feature requests	

                  Papers using Galaxy for …	

Documentation on …

http://galaxyproject.org/search


http://wiki.galaxyproject.org

http://wiki.galaxyproject.org/MailingLists


Events News



Galaxy Resources & Community: Videos

“How to” 
screencasts on 
using and 
deploying 
Galaxy 

Talks from 
previous 
meetings. 

http://vimeo.com/galaxyproject

http://vimeo.com/galaxyproject


Galaxy Resources & Community: CiteULike Group

Now 
almost 
4000 
papers 

http://bit.ly/gxycul
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And after some resizing and scrolling you see this 



Your Friend: The Multiple datasets button




