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Vision

Galaxy is an open, Web-based platform 

for accessible, reproducible, and 

collaborative computational genomics
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What is Galaxy?

GUI for high-throughput, high-performance 

genomics
1. get and integrate public, private data
2. analyze data and create workflows
3. visualization and visual analysis, sharing, publication

Customizable open-source software on various 

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

precise reproducibility

Users can add tags 

and annotations for 

additional context

Reproducibility
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Communication

and Reuse
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Cancer Genomics
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Using Galaxy for Analysis of 

Cancer Genomes/Transcriptomes

New tools
✦ complement existing transcriptome analysis tools

New workflows
✦ workflows are understandable and extendable

New visual analysis applications
✦ visualize and call variants in a Web browser
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13http://varscan.sourceforge.net/

http://tophat.cbcb.umd.edu/fusion_index.html



14http://vcftools.sourceforge.net/ http://www.openbioinformatics.org/annovar/



Single Sample

 Transcriptome Analysis
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gene fusions

transcripts + 

expression levels

variants



Aggregate Analysis

1. Differential expression with Cuffdiff

2. Join variants with MPileup
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Comparing Called Variants 

with Public Datasets
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 Patient Mutations vs. 
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P1 P2 P3 P4 P5 P6 CL

OM MIA (4) 0 1 1 0 0 0 4

OM PC (11) 0 1 1 0 0 0 4

OM ALL (114) 0 3 2 1 2 1 4

HP MIA (84) 6 6 5 5 4 4 19

HP PC (1769) 21 29 23 14 29 15 49

HP ALL (64,669) 247 357 332 214 280 233 263

OM = OncoMap, HP = hybrid capture with probes

http://www.broadinstitute.org/ccle/home
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OM = OncoMap, HP = hybrid capture with probes

http://www.broadinstitute.org/ccle/home

P1 P2 P3 P4 P5 P6 CL

OM MIA (4) 0 1 1 0 0 0 4

OM PC (11) 0 1 1 0 0 0 4

OM ALL (114) 0 3 2 1 2 1 4

HP MIA (84) 6 6 5 5 4 4 19

HP PC (1769) 21 29 23 14 29 15 49

HP ALL (64,669) 247 357 332 214 280 233 263

Cell line does not appear very similar to tumors
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P1 P2 P3 P4 P5 P6 CL

OM MIA (4) 0 1 1 0 0 0 4

OM PC (11) 0 1 1 0 0 0 4

OM ALL (114) 0 3 2 1 2 1 4

HP MIA (84) 6 6 5 5 4 4 19

HP PC (1769) 21 29 23 14 29 15 49

HP ALL (64,669) 247 357 332 214 280 233 263

Tumor % 90% 90% 100% 0%? 60% 40%

OM = OncoMap, HP = hybrid capture with probes

http://www.broadinstitute.org/ccle/home



Clustering via Differential 

Expression
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Gene Expression Clustering
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Spearman Correlation
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-0.14

0.31



Gene Expression Clustering
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Variants + Gene Expression + 

Annotation
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Finds and annotates variants in differentially-expressed 

genes or isoforms



Annotated Variants

1852 genes display differential expression 

(DE), ~5200 deleterious variants in DE 

genes

Have identified DE + mutations in known 

pancreatic cancer genes (e.g. REG1A)
✦ step toward eQTL and drug targets
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Galaxy Visualization and 

Visual Analysis

Visualization/visual analysis in Web browser
✦ no software or data downloads

Scales to very large datasets

Can share and publish fully-functional 

visualizations
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Visual Analysis Demo
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Real-time Visual Analysis

Interactive use of production tool to call 

and visualize variants for multiple 

patients using parameter sweeps
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Conclusions

New tools, workflows, and visual analysis 

tools for analyzing sequence data from 

cancer

ETA is October 2013, but can be set up 

locally now if motivated
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Thanks! And More:
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http://galaxyproject.org

http://usegalaxy.org

http://bitbucket.org/galaxy/galaxy-central

http://wiki.galaxyproject.org

jeremy.goecks@emory.edu

Integrated Visualization & 

Computing Workshop 

Tuesday, 14:10-16:05
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  Preliminary Data

6 patients, whole 

transcriptome sequencing 

(RNA-seq) of primary tumor
✦ mixed populations!

MiaPaCa2 cell line, whole 

transcriptome sequencing

Total sequencing data: 50 GB 
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http://en.wikipedia.org/wiki/RNA-Seq


