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Observation: All Science Is
Interdisciplinary

Newton inextricably linked science with math

Turing inextricably linked science with computers

s Biologists will write math & code



. And generate data. LOTS.



Case In Point: TCGA
gdac.broadinstitute.org

2012 08 04 stddata Run

2012 07_25 analyses Run

ReleaseNotes # Datasets % Processed Download AnalysisReport # Pipelines % Successful Download
BLCA 20 10056 Qpen Protected BLCA 18 10056 Open Prolected
BRCA 27 10056 Open Protected BRCA 29 10056 Open Prolected
CESC 11 10056 Open Protected CESC 12 10056 Open Prolected
Q: Why does your table of ingested data show that dis COADREAN - e ) Prolected COADREAD 29 1007t Open Prolected
2 . - : Lec ) Protected GBM Prolected
A: Our precedence rules for ingesting mutation samples at GBM \ Protected HNSC . . Proected
1. Prefer manually-curated MAF from the respective an HNSC D ata | Protecied KIRC An alyS I S Prolected
2. When no AWG MAF is available, fall back to using w KBC ) Protected LaML g
: X z ; z KRP ) Protected LG
3. Otherwise Firehose will contain zero mutation sampl LAML D h b d | Protected LHC
N | % Dashboard % " Dashboard
We're in the process of defining a fourth rule, however, to a( LHC | Protected PRAD
accrue at the DCC (again, automatically submitted by the re LUAD 6 10096 Open Protected SKCM opcn Prolcc(ed
: ! LUSC 34 100% Open Protected THCA 15 M Open Prolected
For more information, please consult our provenance table | oV 32 100% Open Protected UCEC 29 1009 Qpen Prolected
wil likely support VCFs once they become sufficiently preva PAAD 6 nmor | BCR Gkl ON oW Mefyhilon | mRNA mANASes | mR miRseq | RPPA | MAF Open Prolected
PRAD 16 BLCA 126 @ 8 0 ™ 0 o 0 28 0 28 Open Prolected
SKCM 14 BRCA 914 255 855 0 858 529 805 0 B9 a8 0 Qpen Prolected
CESC 22 32 102 0 0 0 0 a 0 36
Q: Why does your table of ingested data show that dis ]Si%g ;: COADREAD ~ <01 104 584 0 3 91: xn &E @ﬁ@i
A: We ingest and support both of the major methylation pl UCEC 22 T .‘;f : §1 _.jf. - v o—— Open Projecied
statistical algorithms used by TCGA AWGs to merge both o PANCANCER 48 HNSC 312 - 212 0
higher resolution data. . = - -
= = SampIeCounts 3
Q: What TCGA sample types are Firehose pipelines executed upon? e L L ) S R el . -
A: Since inception Firehose analyses have been executed upon tumor samples and then con w0 & 2 M ':_" ' “‘f \': ‘ 'j 200 o
exception is melanoma (SKCM), which we analyze using metastatic tumor samples (code 08) .. .. o1 o o T R R
we will include a larger range of sample types, including normals. :}_’;[’_' _’i‘t 0 “« ' l‘f": ' n -
SA F':: -29 ! c ‘2;3 0 l b ( . n. '
SKCM 273 138 252 101 240 o 242 o 240 0
STAD 226 159 162 0 133 ( W7 0 151 153
Q: What do you do when multiple aliquot barcodes exist for a given sample/portion/an > . ' o o - — . M. S—
A: To date GDAC analyses have proceeded upon one single tumor sample per patient, 80 WiRicAER . geer  5erL a0 e S471 2224 3527 1061 4109 2731 2860

metrics, we use the following rules to make such selections:

1 Prefer R analvtes nver T when RNA alinunts nf hath tvne pyist




The Broad is a leading creator, aggregator,
and distiller of biological data in the world

But it is a balkanized landscape of projects &
funding sources that feel disconnected

Technological, methodological, or
interpretational links seem made by good
fortune more than intention



This need not be stupidly hard : your brain ...

When Coding
Or Data

Exploration
Is Hard

When
Easier

Civilization advances by extending the number of important operations which we can perform without thought.

A. North Whitehead



Digital Data are now fundamental to the practice of Biological Science

The Genomics-Era is yielding explosive growth in data production & interpretation

Seeing that that all the pieces fit together sensibly

Is thus fundamental to the continued success & growth of Broad projects ...

Yet we presently have no one with a dedicated, institution-wide eye on that ball



From: Michael Noble
Subject: Data Officer at Broad?
Date: October 16,2012 1:06:33 PMEDT
To: Martin Leach

Hi Martin,

Gaddy and I have been talking lately about roles, and in passing | mentioned
to him these recent articles in Harvard Business Review

hitp //hbr.org/2012/10/big-data-the-management-revolution/are/1

hitp//hbr.org/2012/10/data-scientist-the-sexiest-job-of-the-21st-century/are/1 <

which crystallize my growing belief that the Broad needs a data officer, like 2
years ago. :) Isthere anything in the works along these lines?

Just Wondering,
Mike




More Related Thoughts ...



Science & Engineering Roles at The Broad Institute

< Bio-Scientific Understanding

Wet
Biologist

Software &
Process >
Rigor

Each group tends to talk within itself, or adjacent boundaries
But little far-reaching cross-talk across entire spectrum
This is to our detriment
As biology continues Genomics-Era transformation from largely qualitative to rigorously quantitative

... We need a full-time, techno-savvy, big-picture leader paying attention to how these pieces fit together
Who prevents dogma anywhere along spectrum from impeding progress



Wet
Biologist

New Role: Computational / Data Scientist

Bring much-needed CS methodological rigor to Comp Bios & Blnfs
And a credible emphasis on scientific results & timing to SWEs
Never let dogma anywhere along spectrum impede progress



A Tale of Two Coders

Software Engineer Researcher

Careful, deliberate design
Towards production deployment Towards publication
Must be fastidious

Exploratory, open-ended analysis

Can be messy

Overlapping, But Not ldentical, Aims



Profile of A Computational / Data Scientist

Computer-scientist by training / inclination
Generalist tendencies more than specialist
Publication-caliber computational research, engineering, design credentials
Can speak & write prose as well as can code

Not quite SWE, nor computational biologist
Nor pure CS researcher, nor a production engineer
But capable of talking to, and being respected by, all of them

Without (sometimes) provincial / mechanistic rigidity of SWEs
Or (sometimes) messy/just-for-publication-research coding

Bring much-needed CS methodological rigor to Comp Bios & Blinfs

Big picture orientation
Cares about scientific result as deeply as biologist does
Result is better end-to-end synergy of all wings of Broad research



