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I  :  DATA FLOW
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THE LIFE CYCLE OF TCGA DATA

19 Centers



• 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



• 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

5 MONTHS LATER:  APRIL 2011



• Thousands of samples: 19 tumor types + clinical

• Scores of modules comprising 20+ standard analyses

• From 19 decentralized TCGA centers nationwide

• TODAY ... AND EVOLVING DAILY

• Standards/Coordination NIGHTMARE

  FLOOD OF DATA & ALGORITHMS∴



II  :  THE BABEL PROBLEM



WE HAVE 19 CENTERS IN TCGA 
 

AND >19 OPINIONS ON 

A CENTRAL QUESTION:

HOW MUCH DATA DO WE HAVE?

WE’RE NOT SPEAKING THE SAME LANGUAGE

THERE SHOULD BE ONLY ONE ANSWER

AND IT SHOULD NOT BE A MATTER OF OPINION



• How many samples does my DWG have?

• Where are they?

• Can I download myself from DCC?

• What about mutation?

• Or RNA-Seq?

• Or clinical parameters?

PROOF:  ASK YOURSELF ...



 

TCGA Phase II Disease WG Timeline

Observation
“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



III.   A BETTER WAY



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

And weʼre tantalizingly close to
being able to provide it!



Operational 6 months

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



So What?
Babel problem shows FH value is limited if ...

We’re VERY CLOSE, but not there yet.

So What?

We do not put normalized data ...

Into analyst & ultimately biologist hands ...

Via timely standard analyses ...

All in comprehensible form
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2
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Details

And that “standard analyses”
 is meaningless without

 standardized data



  Normalized Data1

•  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



Poster from Nov 2010 F2F
Available online @ gdac.broadinstitute.org



Timely Analyses 2

• Switching to multiple runs per month

• Standard Analyses:  on all tumors

• TOO Analyses:  targets of opportunity

• Such as manuscripts or DWG workshops

• Example:  2 runs performed in April

•  Standard run
•  TOO: for May 2 LUNG DWG in NC

(which largely served intended purpose)



•  FH analyses not just archival / community
•  Can be used in realtime
•  As baselines for DWG work
•  Addressing the fundamental problems:

• But Broad needs to SDRF normed data for DCC

“How much data do we have?
“We can’t do it this way for 19 more tumor types”

Standard Analyses2



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.  Companion to most standard analyses produced by Firehose

3

Analyst & Biologist-Friendly ReportsNozzle :



Reports
list in

Firehose
Pan-Cancer
workspace

Begin
With 

Overview

• Standard visual format for ALL pipelines

•  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

View
Summary
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• 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

• With small tweaks, Firehose can HELP!



• Clearer schedule of DWG activities

• Better sense of analyses / data (sub)groupings

✓  We are starting to write “individual set service”
✓  To allow easy subsetting/aggregating
✓  Of individual/sample sets
✓  Without needing Firehose login credentials
✓  Will also appear in TAP: TCGA Analysis Portal

•  Example:  potential colorectal analyses  (from Adam Bass)

✓  All samples
✓  All colon vs. All rectal
✓  All non-hypermutated
✓  Proximal vs. distal
✓  ALL KRAS, BRAF, NRAS wild-type

What I Need From You



gdac@broadinstitute.org

gdac.broadinstitute.org  
These are Your FRIENDS

Use Them!

mailto:gdac@broadinstitute.org
mailto:gdac@broadinstitute.org


The End!


