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Topics
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•Cancer Genomics with Galaxy
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My Perspective

•I do computational biology/bioinformatics 
!

•I analyze all sorts of high-throughput 

sequencing data for many different 

purposes 
✦ model, non-model 
✦ molecular evolution, systematics, cancer
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•Analyzing sequence data is hard and 

difficult to automate 

!

•However, anyone can do it with the 

proper computational systems
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What is the Cost of 

Analyzing NGS Data?
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Galaxy Project: 

Fundamental Questions
•When genomics (or any biomedical science) 

becomes dependent on computational 

methods, how to: 
✦ make tools and workflows accessible to 

scientists? 
✦ ensure that analyses are reproducible? 
✦ enable transparent communication and 

reuse of analyses?
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Vision

!

•Galaxy is an open, Web-based platform 

for accessible, reproducible, and 

collaborative computational genomics 
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Galaxy Demo
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Accessibility

All tools looks the same 
!

No command line or 

programming 
!

Easy to chain tools 

together into larger 

analyses
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Workflows enable 

reuse and precise 

reproducibility 

!

Users can add tags 

and annotations for 

additional context

Reproducibility
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Communication 
and Reuse
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Galaxy Visualizations

•Many visualizations 
✦ biological: genome browser, Circos 

plot, phylogenetic tree 
✦ numerical: bar charts, histograms, etc. 

!

•Developers can add new visualizations 
!

•Completely Web-base: no data or 

software downloads 

• 
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What is Galaxy?

•Platform for high-throughput genomics 
1. get and integrate public, private data 

2. analyze data and create workflows 

3. visualization, sharing, publication 

!

•Customizable open-source software for various 

HPC resources 
✦ public website — http://usegalaxy.org 
✦ local instance 
✦ on the cloud
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Galaxy platform 

• run tools, workflows on 

HPC resources 

• minimizes data 

movement 

• create workflows, 

visualizations, pages 

• share everything



Galaxy is Very Popular

•Public Website (http://usegalaxy.org), 

anybody can use: 
✦ ~500 new users per month, ~200 TB of user 

data, ~130,000 analysis jobs per month 

!

•Used and cited in more than 1500 

publications
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Galaxy is Very Popular

•60+ local installations all over the world 

•

 

 

 

•http://bit.ly/gxyservers
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Topics

•Galaxy 

•Cancer Genomics with Galaxy
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Using Galaxy for Cancer 

Genomics
•New tools 

✦ complement existing high-throughput sequencing analysis 

tools 

!

•New workflows 
✦ workflows are understandable, extendable, sharable 

!

•New visualizations and visual analysis applications 
✦ e.g. interactively visualize and call variants in a Web 

browser
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Motivating Applications

•Tumor-cell line matching 
✦ primary pancreatic adenocarcinoma tumors 

vs. pancreatic cancer cell lines 
✦ variants + gene expression 

!

•Deep targeted tumor sequencing 
✦ small, inexpensive panel of ~26 genes 

sequenced at 5-10k coverage 
✦ focus on clinically actionable genomic markers
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http://usegalaxy.org/cancer
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Videos to Get Started
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Single Sample 
 Transcriptome Analysis
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gene fusions

transcripts + 
expression levels

variants



27

Exome: From Sequence to Drugs
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Integrates private and public data
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Understandable, editable, sharable
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Preliminary Validation 

using Cell Lines

3 cell lines (MiaPaCa2, HPAC, PANC-1): 

exome + transcriptome sequencing 

!

CCLE 
✦ Highly targeted  

exome sequencing  

of 500+ cancer cell lines 
✦ Drug response curves
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Preliminary Validation 

Results
•All CCLE variants (84 total) validated in cell lines 

!

•MEK inhibitor validation 
✦ pipelines: predicted cell lines would be responsive 
✦ CCLE: drug response data shows cell line are 

responsive 

!

•PANC-1: fewer rare and deleterious mutations in 

cell line leads to fewer applicable drugs
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Preliminary Results: Cell 

Lines vs. PAAC tumors
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Trajectory

•Standardize workflows for use by 

research oncologists 
!

•Improve workflows using new tools 
!

•Generate clinician-friendly reports from 

workflow
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Common Galaxy 

Questions
•How does Galaxy scale? 

✦ to whatever computing resources are available 

!

•Can I modify workflows/pipelines? 
✦ yes, either via Web or programmatically 

!

•Can I add my own tools and visualizations? 
✦ yes, there are frameworks for both
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Concluding Thoughts

Galaxy is a very useful platform for high-throughout 

genomics 
✦ accessible, reproducible, collaborative 
✦ tools, workflows, visualizations 
✦ public, local, cloud 

!

Use Galaxy to go from tumor sequence reads to: 
✦ rare, deleterious (RD) variants (exome) 
✦ gene fusions and gene expression (RNA-seq) 
✦ drugs associated with genes that have RD variants 

(integrative)
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•Postdoc and software engineer positions available in  
•Interactive Genomics Lab @  

•http://jeremygoecks.com  

@jgoecks jgoecks@gwu.edu 

Thanks!  
Questions?
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