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Overview 

•  Background: Molecular Classifica9on of Cancer 

•  Challenges to Reproducible Research 

•  GenePaMern: A plaNorm for reproducible 
genomic research 

•  GenePaMern Reproducible Research Document 



ALLAML

Background:  
Molecular Classifica9on of Cancer 

Golub et al. Science 1999 



Cancer Classification Workflow 
 all_aml_train all_aml_test 

Dataset 

8 analysis tools/scripts 
10 analysis steps 

A reproducible research environment is 
required to support multi-tool, multi-dataset 

research 



Challenges of Reproducible Research 
•  Claerbout (2000) – “An ar9cle about computa9onal science in a 

scien9fic publica9on is not the scholarship itself, it is merely 
adver9sing of the scholarship.  The actual scholarship is the 
complete soTware development environment and the complete 
set of instruc9ons which generated the figures.” 

•  How did you get those results? 
•  New versions of methods, algorithms, implementa9ons 
•  Varying parameter seYngs 
•  Data con9nuously being changed/updated 
•  Same data called different things by different “owners” 
•  Same name for different objects in different repositories or 

organisms 

•  Every new paper should provide sufficient informa9on to completely 
reproduce the results: 
•  Data 
•  Tools or programs 
•  The means to execute the programs on the data without specialized 

knowledge  



Reproducible Research Environment: GenePattern 
Client User Interfaces Pipeline Environment Module Repository 

Module Integrator 

Visualizer 

Programming 

Web 
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Golub and Slonim et. al 1999 

KNN 

GISTIC 

SVM 

FLAME 

GSEA 

NMF 

CBS 

PCA 

~150 modules 



Gene PaMern Interface 



GenePattern Community 

   GenePattern Users 
   First released in 2004 
   Current release: version 3.2.3 6/2010 
   Over 15,000 registered users 
   Users mailing list: over 2000 members 
   www.genepattern.org 

   Project collaborations 
   TGCA: The Cancer Genome Atlas Project 
   ICBP: Integrative Cancer Biology Program 
   NCBC: National Centers for Biomedical Computing 
   caBIG: cancer Biomedical Informatics Grid  
   Stanford University: SMD 
   European Nutrigenomics Organization (NuGO) 



Provenance in GenePaMern 

• All analyses are recorded 
•  Input files 
•  Parameters 
•  Code version (via LSID) 

• Any previous analysis can be reloaded and rerun 
• Pipelines can be cloned, edited, imported/exported 
• Each pipeline edit creates a new version 
• Pipelines can be inferred from result files, 
elimina9ng the need to know all the steps 
beforehand 



Previous Approaches to  
Reproducible Research Documents 

• Don Knuth:  Literate Programming 

• Claerbout:  use of Makefiles 

• Buckheit and Donoho:  plots should be reproducible 

• Duncan Temple Lang:  extensible dynamic documents 

• Tony Rossini:  Literate Data Analysis 

• Fritz Leisch:  Sweave 

• Robert Gentleman:  Compendium combining R & LaTeX 

Adapted from Robert Gentleman 



Reproducible Research Document Collabora9on  
Broad, MicrosoT, Infusion Development, Persistent Systems 









GenePa&ern Reproducible Research Document 



Poten9al Future Direc9ons 

•  PDF implementa9on 
•  Cross‐plaNorm MS Word implementa9on 

•  Interoperability with Web‐based publica9on 
resources, e.g. myExperiment 

•  Inference engine‐based asser9on of dataset 
constraints 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