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GDAC Firehose Runs 

•  Firehose was conceived for the purpose of running a suite 
of analyses automatically on a monthly basis for public 
consumption and archival storage 

•  Evolved to include data standardization runs 
–  Facilitates running automated analyses on a monthly 

basis with limited manual intervention 
•  Recent evolution to support AWGs directly 

–  Running all Firehose/GDAC machinery on AWG data 
freezes and disease subtypes 

–  Encapsulate results in browsable biologist friendly 
reports 

–  Simplify data retrieval via firehose_get 
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Outline 

•  GDAC Overview 
–  Nightly mirroring and dicing 
–  Workflows (Standard Data & Analyses) 
–  Dashboards 
–  Biologist Friendly Nozzle Reports 

•  Lung Adenocarcinoma AWG Run 
–  Data freeze 
–  Data retrieval via firehose_get 
–  Analyses Results 
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•  Mirroring 
–  Maintain an up-to-date 

snapshot of all available 
TCGA data at the DCC 

•   Dicing  
–  Standardize data 

formatting to ensure it’s 
amenable for 
automated analyses 

–  Perform filtering 
•  Redactions 
•  Blacklisting 
•  Replicate filtering 

Nightly Mirroring and Dicing 
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Workflows (Standard Data & 
Analyses) 

•  Standard data 
–  84 data merger pipelines 
–  SDRFs generated to 

document data provenance 

•  Analyses 
–  41 analysis pipelines 

•  Clustering 
•  Correlation 
•  Mutation 
•  Copy number 
•  Pathway  

–  Biologist friendly result 
reports included 
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Dashboards 
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Dashboards cont.’d 
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Dashboards cont.’d 
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Dashboards cont.’d 
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Dashboards cont.’d 
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Biologist Friendly Nozzle Reports 
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Underlined results have 
associated supplemen-

tary information. Click to 
open the supplementary 
results panel. Dark blue 
indicates the result for 
which supplementary 
information is  shown.

Get the complete set 
of results as a text file.

Expand or collapse all 
sections of the report.

Navigate to previous 
or next report or to 
the overview page.

Contact the report 
maintainer by email.

Tables can be 
sorted by clicking 

on a column header.

Red boxes indicate statisti-
cally significant results. 

Download all result files associ-
ated with the analysis presented 
in the report from the TCGA DCC.

In auto width mode the report is automatically fit to the width of the browser window.

Load a printable 
version of the report.

Tell us about a prob-
lem with the report or 
the results by sending 

an email directly to 
our tracking system.

Click figures to enlarge. 
Click again to scale down.
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Firehose Reports | At-a-Glance
! Reports are compatible with Firefox 4+, Chrome 12+,  Safari 5+, Opera 11+ and Internet Explorer 9+.

Click “X” to hide 
the supplementary 

results panel.

Red markers indicate statistically 
significant results in this section.

Biologist Friendly Nozzle Reports 
cont.’d 
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•  Standard data and 
analyses runs performed 
on a frozen subset of 
samples 

•  Subtype analyses possible 
(i.e. run the entire GDAC 
pipeline on each subtype) 
–  Molecular Smoker 
–  Molecular Non-smoker 
–  Oncogene Positive 
–  … 

Data Freeze 

http://gdac.broadinstitute.org/runs/awg_luad__2013_02_07/reports 
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•  Central location for 
collaborators to retrieve 
data and analyses for an 
AWG freeze 
–  Easy data retrieval:        

firehose_get awg_luad 
2013_02_07 

–  Ensures consistency across 
all centers analyzing TCGA 
data for an AWG 

–  Easier than passing around 
a freeze list and having each 
analyst curate his/her own 
frozen data 

Data Retrieval via firehose_get 
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Analyses Results Outline 

Subtypes     No. patients 
Molecular_Nonsmoker  81   
Molecular_Smoker   149  
Oncogene_Negative  96   
Oncogene_Positive   134 
Bronchioid   89   
Magnoid   63 
Squamoid   78   

The analysis include copy number GISTIC, Mutsig (v2.0 & s2N),  
clustering for expression platforms, Integrated with clinical info, 
Pathway analysis– Hotnet and  



IGV view of copy number -- Nonsmokers and  
smokers 

Nonsmoker 

smoker 



Copy number analysis (GISTIC 2) – 
Focal Amplifications 

MOLECULAR_NONSMOKER 

MOLECULAR_SMOKER 



Copy number analysis (GISTIC 2) –  
Focal Deletions 

MOLECULAR_NONSMOKER 

MOLECULAR_SMOKER 



gene  p  q  
TP53  0  0  
SETD2  5.9e-32  5.6e-28  
EGFR  1.7e-27  1.1e-23  
BRAF  1.8e-22  8.4e-19  
EIF5B  3.3e-19  1.2e-15  
CDKN2
A  5.9e-17  1.8e-13  

SMAD4  2.9e-10  7.8e-07  
KEAP1  6.3e-10  1.5e-06  

GLG1  1.3e-08  0.00002
8  

KRAS  3.5e-06  0.0065  

LONP1  0.00001
6  0.028  

Nonsmoker--MutSig 2.0 and S2N 

gene  p  q  
TP53  1.1e-14  2e-10  

EGFR  1e-11  9.1e-08  

CDKN2A  5.4e-08  0.00033  

SMAD4  1.6e-07  0.00072  

KRAS  3.7e-07  0.0013  

KEAP1  5.9e-07  0.0018  

CSMD3  1e-06  0.0027  
BRAF  0.000018  0.041  

SPTA1  0.000034  0.063  

STK11  0.000035  0.063  

OR4A5  0.000055  0.09  

Mutsig S2N Mutsig v2.0 

* No mutation genes are correlated with clinical info. 



gene  p  q  

TP53  2.9e-82  5.6e-78  

KRAS  1.1e-47  1.1e-43  

STK11  2.9e-35  1.8e-31  

RBM10  3.2e-30  1.5e-26  

FAM75C1  4e-21  1.5e-17  

ZNF770  6.4e-12  2e-08  

AGAP6  1.9e-08  0.000051  

ZNF679  2.7e-08  0.000064  

FSCB  2.3e-07  0.00047  

HRNR  3.5e-06  0.0067  

KEAP1  8.9e-06  0.015  

gene p q 
KRAS 2.78E-15 2.71E-11 
TP53 4.55E-15 2.71E-11 
KEAP1 5.77E-15 2.71E-11 
STK11 6.00E-15 2.71E-11 
REG3A 9.02E-10 3.26E-06 
NAV3 8.56E-09 2.58E-05 
SNTG1 2.06E-08 4.84E-05 
SLITRK2 2.14E-08 4.84E-05 
OR2T33 2.44E-08 4.90E-05 
RIMS2 2.83E-08 5.12E-05 
CD5L 4.31E-08 7.08E-05 

Smoker--MutSig 2.0 and S2N 

Mutsig S2N Mutsig v2.0 – top 10 

CRB1 



Nonsmoker--mRNAseq gene expression 
clustering 

cNMF cHierarchical 

TP53 
TP53 



Smoker --- mRNAseq gene expression 
clustering 

cNMF cHierarchical 



PARADIGM pathway analysis of mRNASeq expression and copy 
number data 

Pathway.Name Avg.Num.Perturbations
IL4-mediated signaling events 11

FOXA2 and FOXA3 transcription factor networks 11
Signaling events mediated by the Hedgehog family 9

Signaling mediated by p38-alpha and p38-beta 9
Syndecan-4-mediated signaling events 7

Osteopontin-mediated events 6
HIF-1-alpha transcription factor network 6

Endothelins 6
EGFR-dependent Endothelin signaling events 6

Nephrin/Neph1 signaling in the kidney podocyte 5

MOLECULAR_NONSMOKER 

MOLECULAR_SMOKER 


