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I  :  WHY



Apart from the fact that
we love our families and friends.



• Thousands of samples: 19 tumor types + clinical

• 20+ analyses comprised of scores of modules

• From 19 TCGA centers nationwide

• TODAY ... AND EVOLVING DAILY

• Standards and Coordination NIGHTMARE

FLOOD OF DATA & ALGORITHMS



Data Aggregation & Normalization!

GBM! OV! . . .! THYR! UTER!

Algorithmic Analyses!

GISTIC!

Mutation Significance !Methylation!

Expression! Clustering!

....! Correlations!Clinical!

DCC or 
Equivalent 

Biologist-friendly 
Reports Aggregated and 

normalized data files 

April 21, 2011 Snapshot 
A total of 2347 cases from 19 

tumor types, with clinical 
annotations and up to 6 different 

genomic data types 

GET DATA WHERE IT BELONGS: INTO BIOLOGIST HANDS



Operational 6 months

Reproduce ~90% of 
2-3 years TCGA pilot 
results in 2-3 days



ASIDE:  WHAT IS FIREHOSE?
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II  :  PAST



• 12 tumor types
• 1907 patient cases
• 2442 BCR samples
• 22 Firehose analyses

• MAFs only for OV
• No TIER1 CDEs list
• Manual package/upload to DCC
• No SDRFs for results

NOVEMBER 2010



III  :  PRESENT



• 24 analyses
• TIER1 CDEs list for 9 tumors

• 8 new tumor sets (21 total)

+1411 +440 +1126 +883 +461 +702 +178 +472

• +1411 BCR samples (3853 total)
• MAFs for 6 tumor types

APRIL 2011



Operational Progress

 Nov 2010  April 2011

Increase transparency http://gdac.broadinstitute.org

Promote communication gdac@broadinstitute.org

Improve automation  Firehose now programmable
via growing web services

Improve clarity & rigor Consistent pipeline
nomenclature

Improve reports Nozzle

Systematize DCC loopback Auto SDRF packaging, upload

Grow staff to support operations 3 new SWEs, 2 bioinformaticists

Lower entry/maintenance barriers Hydrant (in progress)

http://gdac.broadinstitute.org
http://gdac.broadinstitute.org
mailto:gdac@broadinstitute.org
mailto:gdac@broadinstitute.org


24 pipelines X 21 tumor sets per run.

Analysis Workflow

Data Mediators : abstract platform details from algorithms
Integrative Analyses : correlations across data types



IV  :  FUTURE



So What?

If we do not get uniform data & analyses ...

Into analyst & ultimately biologist hands ...

In timely fashion ...

And comprehensible form.

ALL THIS HARD WORK  IS POINTLESS ...

Hint:  we’re not there yet.

ALL THIS HARD WORK  IS POINTLESS ...

If we do not get uniform data & analyses ...

Into analyst & ultimately biologist hands ...

In timely fashion ...

And comprehensible form.

So What?



 

TCGA Phase II Tumor Projects Timeline

Participant Comment:
“We can’t do it this way for 19 more tumor types”

Datasets seem “cobbled together by hand”
Who has what samples?  How many?

Where’s mutation? Firehose missed workshop by ~1 day ...
Despite weekends & nights by several groups 

2011 2012

2013 2014

Where do data freezes fit here?



TCGA  : Complex National-Scale Data Flow
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The life cycle of a sample
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Core data & analyses should be standardized

Uniform

Everyone agrees ...

... so, uh, why aren’t they?

1



Data Normalization1

•  Daily auto-mirror from DCC to Broad local disk

•  Partition:  to one sample per file

•  Cleanup:  remove variations problematic for automation

•  Daily ingestion into FireHose DEV & PROD workspaces

•  Controlled ingestion into production analyses:  press GO

•  Selection:  filtered (by DNU list) samples merged ...

•  Daily auto-mirror from DCC to Broad local disk

•  Partition:  to one sample per file

•  Cleanup:  remove variations problematic for automation

•  Daily ingestion into FireHose DEV & PROD workspaces

•  Controlled ingestion into production analyses:  press GO

•  Selection:  filtered (by DNU list) samples merged ...

We use these normed data for TCGA analyses.
And claim that entire TCGA should, too.must



Data Normalization1

• Normed data is posted to DCC

• But Broad needs to make SDRFs 

• And provide companion reports

• Likely by summer ...

(See Gordon Saksena Poster)



Timely2

• Switching to multiple runs per month

• Default to bi-weekly

• But look for TOO:  Targets Of Opportunity

• Such as manuscripts 

• Or AWG workshops



• Predefined analyses: baselines for AWG work

• Federated:   DAG already demonstrated (cBIO)

• Loops:  nice, but ...

• DCC-served results accessibility ...

• ... and NGS/RNA-Seq are much higher prios

“We can’t do it this way for 19 more tumor types”

Timely2



Comprehensible

1.  All have same structure.

2.  And same layout.

3.  Quickly guide reader from summary to details.

4.  With advanced features like foldable sections & zoomable figures.

5.  Created with a simple set of instructions.

6.  Exposing no knowledge of technologies used to render (like HTML).

Producers focus on science content, not HTML syntax.

3

Analyst & Biologist-Friendly ReportsNozzle :



Reports
list in

Firehose
Pan-Cancer
workspace

Begin
With 

Overview

• Standard visual format for ALL pipelines

• No HTML coding : simple R calls

•  Interactive! Not just static display

•  Intelligently Scoped:
• drill from overview to details
• Significant results “bubble up” 

Nozzle : PAN-CANCER Dataset Example 

• don’t miss needle in haystack

• Embedded tags:  <INTRO>, <RESULTS>, ...

• Enable automatic processing:

• auto-aggregation to summary report
• focused mining in external tools (TAP)



Interactivity: 
Drill Down To

Significant
Findings

View
Summary

Tables

Or Fully
Expanded

Interactivity: 
Drill Down To

Significant
Findings

View
Summary

Tables



Drill To 
Even More

Detaills

See Nils Gehlenborg poster.

Poor Man’s
First Draft 
Methods

Paper



Zoom
Interactively

On Same Page

Thumbnail
Figures

Thumbnail
Figures

OV
April 21

Run



Comprehensible3

• We must do better versioning

• Ex: what version of Gistic are you running?

• gistic_version()  = 2.01.<SVN_REVISION>

• Relatively new, but in stdout log

•  What about MutSig, MutationAssessor, ... ????



Comprehensible3

• Version in stdout log is good, but ...  

• Visible in summary section of report BETTER

• All analysis modules should do same:  most don’t

• Not done by “make install” : vacuous version changes

• But rather at code checkin time



• Significant progress across TCGA

• But Holy Grail

✓ Data in hands of non-computational biologist
✓ Used as comprehensible baseline for AWG 
✓ Facilitating the transformation of

Take Aways

Remains to be fully realized.

RAW DATA

DISCOVERY



Take Aways

 Algorithms :  yes, more == GOOD

• First finish normed data & results for existing?
• Hydrant will simplify integration process considerably
• Introducing Integration workspace for production stability
• And more clearly discernible analysis versioning

Data : still fragile, but we are bulletproofing

• Turn off clinical mirroring 2-3 days before run
• Introducing QC mechanism to perform daily clinical validation
• Volume:  and we’re not even dealing with RNA-seq yet!
• Quality:  not possible to V-n-V 24 analyses x 21 tumor sets

The value of a Single, Standard, Normalized 
data source cannot be overstated.



gdac@broadinstitute.org

gdac.broadinstitute.org  
These are Your FRIENDS

Use Them!

mailto:gdac@broadinstitute.org
mailto:gdac@broadinstitute.org
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The End!


