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In the U.S., Cancer Continues to

Represent an Enormous Burden R S
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= 567,628 Americans died of cancer in 2009 (580,350 projected for 2013)
= 1,660,290 Americans will be newly diagnosed with cancer in 2013 (projected)
= $124.6 billion in 2010 for cancer healthcare costs

Unlike Other Major Disease Killers, Cancer Continues to
Take Nearly the Same Toll as it did in 1950
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Source for 2013 projected deaths and diagnoses: Siegel et. al, Cancer Statistics, 2013
Source for 2010 age-adjusted death rate: National Center for Health Statistics, NCHS Public-use file for 2010 deaths.



Global Burden: By 2020, Cancer
Mortality 10 M/yr (Incidence 16 M/yr)
52 27 v - ol

Northern Europe . Contral and
297,600 | -
159,600 !
138,000 ' 432,600 §

g

Western Europe

LN . A 3,222,700
37,100 § ¢ . 258400 -
260,000 g | ¢ :

1,289,800

CENTER #
28 STRATEGIC
& SCIENTIFIC INITIATIVES

Morth America
951,400
514,700 §
436,700 .

331,800
177,500

8- ull-

Centiral America,
South America
and the Caribbea
813,800

425,100 §
408,700 ¥

626,000 |

Oceania
77,300

Percentage increase in cancer deaths since 2002 /

j ] ¥ ¥
0-25% 25-50 GT’ -75% 75-100% e Woren

Source: IACR, WHO  §



Unprecedented Amount of

Scientific Knowledge: Omics(ssss) Watam
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A map of human genome variation from
population-scale sequencing

NATURE

nature 1 NOVEMBER 2012

e An integrated map of genetic variation
prhee

from 1,092 human genomes
1" N human The 1000 Genomes Project Consortium®*
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ISI search for genomics, proteomics, transcriptomics, metabolomics, phenomics, interactomics, glycomics



Is More Knowledge Yielding More

Solutions for Patients? goy S
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Drug Discovery and Development Diagnostic Biomarkers
Industry R3.D Source: Source. FDA COER & CBER, Evaluate Annual NME
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By courtesy of John Orloff, Novartis AG, Basel, CH (’) NOVARTIS

= 10-15years at ~ $1.8 bhillion” =  Averaging 1.5 FDA approvals per year?’
= 2007: 19 NMEs [lowest since 1983] = 1000’s of samples

= 2008: 21 NMEs [29% new-in-class] = Balancing complexity of biology against
= 2009: 24 NMEs [17% new-in-class] heterogeneity of patients

Maybe...but can it be more efficient?

“Paul et. al, Nature Rev. Drug Discovery, March 2010; T Leigh Anderson, Clin Chem, 2010



Translation Pace: How To Break

Out of Current Paradigm?
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~$1.8B per turn of crank

Paul et. al, Nature Rev. Drug Discovery, March 2010
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Key Needs (from community ‘02)

» Standards and protocols
» Real-time, public release of data

= Large, multi-disciplinary teams

= Pilot-friendly team environment to
share failures and successes

= Team members with
trans-disciplinary training

The potential to transform
cancer druqg discovery and
diagnostic development




National Institutes of Health (NIH):

27 Institutes and Centers
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NIH Budget ~ $30.8 Billion (FY12)
» ~82% for extramural support
» ~63,000 grants and contracts

NIDCD NIMH
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NCI Budget ~ $ 5.07 Billion (FY12)
» ~ 76% for extramural support
» ~7,800 grants and contracts


http://www.cancer.gov/�
http://www.nei.nih.gov/�
http://www.genome.gov/�
http://www.nia.nih.gov/�
http://www.niaaa.nih.gov/�
http://www.nhlbi.nih.gov/�
http://www.niaid.nih.gov/�
http://www.niams.nih.gov/�
http://www.nibib.nih.gov/�
http://www.nichd.nih.gov/�
http://www.nidcd.nih.gov/�
http://www.nidcr.nih.gov/�
http://www.niddk.nih.gov/�
http://www.niddk.nih.gov/�
http://www.nida.nih.gov/�
http://www.niehs.nih.gov/�
http://www.nigms.nih.gov/�
http://www.nimh.nih.gov/�
http://www.nimhd.nih.gov/�
http://www.ninds.nih.gov/�
http://www.ninr.nih.gov/�
http://www.nlm.nih.gov/�
http://www.cit.nih.gov/�
http://www.fic.nih.gov/�
http://clinicalcenter.nih.gov/�
http://ncats.nih.gov/�
http://www.nccam.nih.gov/�
http://www.csr.nih.gov/�

National Cancer Program:
Stakeholders B

L.

~318 B per year

oy

NCAB Working Group Report, 2010



National Cancer Institute

Organization
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National Cancer

Institute
Director (FY12) Office of the Deputy Director
Harold Varmus, MD SireEien Douglas Lowy, MD
~$190 M (~4%)
| | | | | |
Division of Division of Division of
Center for Cancer Cancer Division of Cancer Division of Division of
Cancer Epidemiolo Treatment Cancer Control and Cancer Extramural
Research P 9y and Biology Population Prevention Activities
and Genetics . . ;
Diagnosis Sciences

Conducting — Intramural Funding — Extramural



NCI Center for Strategic Scientific

Initiatives (CSSI): Concept Shop < P
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Director ~$190M (FY12) Deputy Director
Douglas Lowy, MD Jerry S.H. Lee, PhD

Mission

“...to create and uniquely implement exploratory programs focused on the development and integration of
advanced technologies, trans-disciplinary approaches, infrastructures, and standards, to
accelerate the creation and broad deployment of data, knowledge, and tools to empower the
entire cancer research continuum in better understanding and leveraging knowledge of the cancer
biology space for patient benefit...”

V ~1 PROTE OMIQ |F’HYSICAL SCIENCES — | Provocative Tumm
IC) TECHNOLOGIES I INONCOLOGY | it :
II | I ! | Initiative A

2003, 2007, 2011 2005, 2010 2008 2011

Il. NCI );Ihanf‘e for I . Ill "ﬂ';:'w_l;. Cancer Ta rget DiscoverY
Nanotechnolo ; ~ER GENOME ATLAS 5!
| in Cancer gy l !I THE CANCER GENOME ATLAS d /lll Se Development (CTDz)

2004, 2008 2005, 2008 2010



http://physics.cancer.gov/default.asp

Support Convergence and

Innovation At Many Scales
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NCI Alliance for

Nanotechnology'
Phase I
Early
Cancer Target Discovery settlers
&&Development (CTD2)
PHYSICAL SCIENCES I|
inONCOLOGY |
uIC)...!.\.”UH”Mm! m
Shase ] Explorers

| . . .|
{ THE CANCER GENOME ATLAS OE I

Phase Il

Discoverers/
Pioneers

Basic Applied Translational Clinical Industry
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First Step(back)- Cancer Genomics:

Taking a Page from Engineers e
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Disease of Genomic Alterations

= Copy humber
= Expression (regulation of)
= Regulation of translation

= Mutations

= Epigenome 25
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» Systematic identification of all genomic changes
* Repeat (a lot) for individual cancer
* Repeat for many cancers

e Make it publically available
Steam table (Reference)
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TCGA: Connecting Multiple Standardized

Sources, Experiments, and Data Types

THe Cancer GENOME ATLAS (T

Three Cancers- Pilot Multiple data types

Biospecimen Core « Clinical diagnosis
glioblastoma multiforme Resource with more » Treatment history
(brain) § than 13 Tissue » Histologic diagnosis
Source Sites » Pathologic status
—"

Tissue anatomic site
Surgical history

Gene expression
Chromosomal copy
number

Loss of heterozygosity
Methylation patterns
MiRNA expression
DNA sequence

7 Cancer Genomic
Characterization

squamous carcinoma
q Centers

(lung)

3 Genome
Sequencing

Centers
serous

cystadenocarcinoma
(ovarian)

Data Coordinating
Center




Genomic
“Steam Table”
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The Cancer Genome Atlas Understanding genomics

Data Portal to improve cancer care
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Glioblastoma: 470
Head & neck: 51
Lung adeno: 57
Lung squamous: 159
Breast carcinoma: 180
Stomach adeno: 84
Kidney clear carc: 260
Ovarian serous: 520
Colon adeno: 198

Rectum carcinoma:

Source: UCSC Cancer Genomic Heatmaps (CopyNumber SNP6) I_
[https://genome-cancer.ucsc.edu/] Compiled by Jerry S.H. Lee, PhD, May 2011 Tota o



‘(‘3 enomic . The Cancer Genome Atlas i Lt
Steam Table
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Glioblastoma: 563
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|

Brain lower grade glioma: 180

Head & neck: 306

Thyroid carc: 401

Lung adeno: 356

Lung squamous: 343

Breast carc: 866

- Stomach adeno: 237
- Liver hep. carc: 97
+ Kidney pap. cell carc: 103

Kidney clear cell carc: 493

Ovarian serous: 559

Uterine corpus end. carc: 492

~ Cervical carc: 102
.~ Bladder carc: 135
. Prostate adeno: 171

Colon/rectum adenc

Source: UCSC Cancer Genomic Heatmaps (CopyNumber GISTIC2) [https://genome-cancer.ucsc.edu/] Compiled by Jerry S.H. Lee, PhD, March 2013 TOta I: 5979



Where Do We Go From Here?

Is It JUST More Data?
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Bringing Nanotechnology to Cancer

Research & Oncology: ANC Network SEacemn
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nci Alliance for nci Alliance for

Nanotechnology Nanotechnology . afliance for
_ : Nanotechnology
— Awarded Renewed .
Phase Il (Clinical)
Cancer Kick-Off
Nanotechnology )
Plan Published Evaluation and Update Update 2013
= Scientific Output _ ]
= Over 600 pubs = Diagnostics
NANDTFC]INDI(]\;J‘.[: = Clinical Translation v 6 ongoing trials
) 50 companies = Therapy
= Over 200 patent apps v 5 ongoing trials
NCL Launches = 8-10clinical trials = Imaging

v 5 ongoing trials

2004 2005 2006 2007 ' 2008 '2009 2010 ' 2011 2012 2013

LETTERS

Nano Imaging

A pilot toxicology study of single-walled
carbon nanotubes in a small sample
of mice

il 46415 A 2OV sk L1 D S e

MEIKE L. SCHIPPER', NOZONE NAKAYAMA-RATCHFORDF, CORRINE R. DAUIS', . .
INE WONG SHI KAM', PAULINE GHU, ZHUANG LIF, NAOMING SUIF, HONG.JE DAF

Evidence of RNAI in humans from systemically
administered siRNA via targeted nanoparticles

Mark E. Davis', Jonathan E. Zuckenman', Chung Hang L Ched!, David Seligson™, Anthony Tolcher”,
Christopher A, Alabi'F. Yun Yen®, Jerery D. Heidel” & Antoni Ribas™

Nano Diagnostics
Nano Therapy

Translational Pre-Clinical
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Extra Motivation to Start Thinking

Innovatively... o
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FORTY WEARS WAR

Grant System Leads Cancer Researchers to Play It Safe

E ...One major impediment, scientists agree,
is the grant system itself. It has become a
sort of jobs program, a way to keep
research laboratories going year after year
with the understanding that the focus will
be on small projects unlikely to take
significant steps toward curing cancer...

E ...Infact, it has become lore among cancer
researchers that some game-changing

Dr. Ewa T. Sicinska turned to a private foundation to finance her research. - dISCOverleS Involved pl’OjeCtS deemed tOO

By GINA KOLAT A e o unlikely to succeed and were therefore

PublizhedQune 27, EEEE-_‘; denied federal grants, forcing researchers
-

e to struggle mightily to continue...

Among the recent research grants awarded by the National Cancer
@ COMMENTS

Institute is one for a study asking whether people who are especially

B ...theinstitute's reviewers choose such

“We have a system that works over all pretty well...we projects because, with too little money to
don’t fund bad research,” said Dr. Raynard S. Kington, finance most proposals, they are timid
“But given that, we also recognize that the system about taking chances on ones that might
probably provides disincentives to funding really not succeed ...

transformative research...”




Bringing In New Perspectives

and Teams (2009) e
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PHYSICAL SCIENCES —
inONCOLOGY

= To generate new knowledge and catalyze new fields of study
in cancer research by utilizing physical sciences/engineering
principles to enable a better understanding of cancer and its
behavior at all scales.

= Not looking for new tools to do “better” science, but new
perspectives and approaches to do paradigm-shifting science
that will lead to exponential progress against cancer.

= Build trans-disciplinary teams and infrastructure to better
understand and control cancer through the convergence of

physical sciences and cancer biology.

New — “Schools of Thought”



http://physics.cancer.gov/default.asp�

PS-OC Model:

Pl Driven Interactions

Inside/Outside of Network/Center

(~110)

$50K /yr l
Trans-Network \
(Admin Unit)

PS-OC #1

Organizing Framework

COI‘e Core Project Pro]ect Qutreach and
Dissemination
Unit

Education
and Trans-Network
Training Unit (Admin Unit) /
$100K/yr
(Designed by Center, ~60)
Trainee Trans-Network
Exchanges Projects

Education
and

Training Unit

Organizing Framework

Outreach and
Dissemination
Unit

PS-OC #2

~

Outreach
Pilots

~$1.2M/yr
[$100K/center]

(Designed by Network, 13)

Outreach
Pilots

/ $50K /yr
j (Designed by Center, ~26)
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External
Research
Communities
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New Collective Insights of Physical

Science Parameters: Living Project s
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SCIENTIFIC TN

REPLIRT apsSAR : :
g} S o » First large-scale, comprehensive,

. . - biophysical examination of
A physical sciences network characterization Cemie el

of non-tumorigenic and metastatic cells o
e 17 institutions

The Physical Sciences - Oncology Network* « 20 labs
* 24 techniques and approaches

 Combined analysis through Data
Jamboree

« Continued as a “living project”
through repository and database

* Raw data (published/unpublished)

PS-0C MNetwork - " -
Bioresource Core for additional anaIyS|s_ _
— Facility * Request cells for additional
http://opso.cancer.gov/data/ characterization (data upload
Cells required post-publication)

Scientific Reports, April 2013
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Total # Tests Evaluated
800 800

II ® ®www.epicsciences.com
= i 5 EEN] 4
20082000 2010 2011 2012 go13 Epic Sciences has 40 collaborative projects
® . . .
. : — 10 major Pharma partners including
> ; .
Clinical sites 26 (Genentech, Pfizer, and Celgene)
» Global Partners: 4 (UK, NKI, China, Spain) — Over ~2,500 patients on clinical studies
> Patients enrolled: 2,000 or clinical trials
> Patients samples: 5,000
_ _ @m Abbott Genentech
> Observational studies: 19 E mhin Aliathei RN e

Courtesy of Peter Kuhn (TSRI)
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Then...(2002)
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Drew Sheneman, The Star-Ledger, Newark, NJ



Now...(2012)

Moore’s Law of Analysts? RS
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Josh Kom™, CmpMerm * Stefano Mont/™, Hi
Parkin®™, Nichael Reich'™, Nicglas Stransky™, Barbara A. W
Garraweay™ 7, Todd Golub™ :
School/Dana-Farber Cancer m& Lyncla Chi™ 7, Alexel Protopopov’™,
Jiarhua Zhang™, llars Perma’®, Sandy Aromon™ Nmm. Sathiemoortiny ™,
Geongia Ren’™ . Jun Yao™, W. Ruprech Wisdemeyer ™, Hyunaco Kim™, Sek Won
Kong™ =, Yonghong Xiac™, Isasc 5. Kohane "=, Jon Seidman?®, Peter |

Park 7747 Rajys Kucherlan i”® Johna Hoplkins/University of Southern Calfornia
Peter W Laind ™, Leslie Cope™, lames G, Herman™, Daniel | Wesenberger', Fei
Pan", Danad Van Den Berg ™. Leander Van Neste™, Joo Mi ¥i*", Kornel £, Schuebel ™
Stephen & Sayin™; ty M. Absher™
Jun Z.15™, Audrey Southwick ™. Shannon Brady’”, Amita Aggarwal ¥, Tisha Chung™
Gavin Sherock™, lames D, Brocks™. Richard M. Myers™; Lawrence Berkeley
National Laboratary Faul T. Speliman™, Bizabeth Purdom ™, Lakshmi &, lakkula™,
Anna V. Lapuk™, Herry Mar™, Shannan Damon™, Yoo Gi Chai™, Ju Har™®, Ameita
Ray™, Victaria Wang, SteHen Durinck™, Mark Robinson™, Nicholas |, Wong"®,
Karen Veanizan® Viian Peng®! Eric Van Nanw®!, Gerald V. Fortenay™, John Ngai®,
Jobn G. Conbay™, Bshram Parvin™, Hedl S Faler™ Terence P Speed ***' Jos W
Gray™'; Memarial Sloan-Kettering Cancer Center Cameron Brennan™’, ichokas [
Secci™, Adam Olshen™, Barry . Tayfor™ ", Alex Lash™, Nikolsus Schultz™, Boris
Reva™, Yevgeniy Antipin™, Nvlﬂ' Stubaloy™, Benjamin Gross®*, Ethan Cerami*?,
Wei Qg Wang ", Li-Huan Qin"", Venkatraman E. Seshan™, Likana Villafaria ™,
Magali Caators™, Lastitia Boru®®, Agnes viale®, William Gerald 8, Chris Sander®?,
Marc Ladanyi*®. University of Mosth Carolina, Chaped Hill Charles M Perou®®58 0
Neil Hapes®, Michael D. Topal®®5? Katherine A Hoadley™, Yuan O, Sal Balu™, Yan
5he™, Jumpuan Wu™

Comprehensive genomic characterization
defines human glioblastoma genes and
core pathways

The Cancer Genome Atlas Research Network®

2008

~150

Cancer genome characlerizat d Insttute/Dana-Farber Cancer
Istute ) M.-,nm.““‘“ W wmu..“ 6 Bekr™ R G W Verbih ™0 1
Caner™*7 . H Memme®™7 G Satsena™ H Ngwyen® R C. Onofro™ M.S.
Lowrence™, D.Hubbord 47§ Gupt™® A Crrehaw™, A H Ramos 578
Mhe” Harvard Medical School L mn'iwkﬁw Julriu.thingﬂ TM
i, Poma ¥ K Thong' G Ror, N Stmoorty™ R W park® €
Lee’ P.J.Bark"™*, R ¥ucheriapat ummalmmw o
M. Absher™, L Weie™, . Sherkek? 1., Brocks™, LZ L% LI ALM. Myers’™
UniverlyofSouersCalforia Johes Hophis Universy . W L™, Lo
G Hermar® H Shen® 01| Weisanbergar™ H Nmmw‘ Pan® T.TricheJr™,
B.R. Bumaﬂ”a ). Van Den Berg™, J, Buckdey™ 5.5, Bayin®; Lawrence Besheley
National Laboratory P T Speliman®™  Pgm™, P, Newria®’ . Bengtsart™ LR
|auuh"qn|mnﬂjuar ﬁmm“umnﬂvrrm“vw ML
Warg™ J.Ngai™, 6. onboy® B Parvn™ H.§ Fler™ 1.P. Spoed™% LW Gray™;
MernorialSkan-Hetering CancerCente D, A Lev® . D. S V. Lon”, B
Tapor™ “y Schults™ | Rorsu™ A F Lk 2 Brwrnaar™ 4 m-:: g?s!..ui.;"’ W
Lictanyi" University of Novth Caroina at Chapel Wil A Haad 'S Meng”
YDquSh“ LL"A \'JTurn.m"[)a»rg?‘df.ﬁmulrnr,‘s s"éaw Lo, J.
mm” M O.Tnual e D N Hapes™ ™, C. M. Pergu™”
dita Broad Imstitute G Getz™, 01 Voet™, G. Saksens™,
|Lnnm?hmf“ H.Zhang™® . 1 W' § Shukia™ K Clbuleais™ M 5
Lawrenc™, A Sevachnko™ R Jing?, W, Par ¥, L™, P Parké15% M.
Nobls® L Chin?9°% Johns Hopling Uiversity . Carter” D, '™ . Sarcin’™
Lawrence Bekeley NitionalLaborstory P, 1. Spelmart™ . Purdor™ P Newiaf™,
H Bmg:sscn 5. Duringk™, J Han® LE Koewola®™ L M Haser™ R..Cho™ ™,
B.Parin® prﬁlw&wﬂmmmmmm N.
S;hE’i Cemmi™ &5 Taylor™ A Olshen™ B, Reva™ T'Mhpm“ R Shen™ P,
MarkocF R Sreridar® G Cirisio® WA Chang® ) A Reerante’® | Bora 1.
A Lo, M, Ladanyi®, C. Sancer®”; Univarsity of Calitoréa Santa Crez/Buck
It . Hausslr'™, .C,Bena™, M Start ™ 5.C, Bere™,L.Z.Sanbom ™ .
Vaske™2 | T (. S G K S, €. m’ Uniersityof Noth Carolia a1
Chapal HRIKCA Hoadkey' 77 ¥.Du™ 5, B DN Hayes™, C. M. Parou™ 77,
M. D, Wilkerson™; MUNMGFTMWMQWMHHEMI'&B R
™ KA awy“.w K Yurg™ 6 R ™ 1 N Welnslsn™

Integrated genomic analyses
of ovarian carcinoma

The Cancer Genome Atlas Network®

2010

2012

200+

Diseasn working group Matthaw Meyerson'*%, Staphen B Baylin™, Ramaswarmy
Gu\mum"’ Rehion Akbeni™, ljeoma Azodo™, David Beer™, Ron Bose™, Lauren A
. Diavid Cartoone™, Li-Wei Chang™, Devek Chiang”' %, Andy Chu’, ERzabeth

clvun Eric Calligon™, Lesse Cope™, Chad J. Creighton™, mila Dianilovar™?, Li
Ding™, Gad Getz'”, Pater 5. Hanln!mmlu . Medd Haye: Bryan Hernandez’,
Jnmes G Herman®™, John Heymach™, Cristiane Ida®, Marcin Irmehnski' *, Bruce
Johrmen?, Igor Jurisica®, Jacob Kaubiman™, Farhad Kosar, Raju Kucherlapati' 12
Darvid Kiwinthows i, Mare Ladanyi' % Michael 5. Lawmnce', Christopher i Mabr,
AﬂdfMunguli" Sam Ng®, William Pac’®, Martin Paifar”**, Robert Panny*", Gerdon

Rebertsca’, Valaria Rusch®®, Chiis Sandar!S, Nikolaus Schultz'%, Ronglal Sharl, Jii
Siegfrnd® Rilesn Sinka’®, Andrey Sivachenko', Came Sougnez®, Dominik Stall’,
Joshua Stuart?®, Reman K. Thomas =952, Sandes Tomaszeh™, Ming-Saund Tao™
William D. Trais™, Chan.swm* John M. Weinstein®*=%, Daniel Wll:lnbugv’o
Diarvid Whaler™, Dlnnlsleg Wilkerson®3, C1 ! Ping
\-'mg” JFanjua John Zhang®"

Bc Andy Ch, HymJung £ Chun,
Androw | Mungﬂ" Erin Pleasance’, A Gordon Robertson’, Fayal smmlrmnm
nu—mmksmll Miruna I'-]alahmdaﬂm inanc Biral”, Yamns N Buttarfisld’, Eric
Chuah’, Ruhtn.l M. Cwne .Hld'erdcm Momen Dhalla’. RarabirGuin', AnHe’,
Carie Hirst’, Martin Hirst”, Riobert A Holt?, Darlone Los', Haiyan . Li Mm\n:mp’
Richard & Moore’, Kamn Mnngnll’ Ka M.ng Nip’, Adam Qisher, Jacqusiine F.
Schain’, Jared R, Skabodan’, Angeln Tam ', Nina Triessen’, Richard Vamol', Thamas
Teng’, Ymg.un Zhao, Steven L M. Jones’, Marco & Mama’; Broad Institute Gordon
Saksenn mmocumua \Stephaen E. 5:h||machu” Barbara Tabak'~, Scatt L.
Carter!, Nam H. Pho’, Huy Nguyen', Rabart C. Cno¥io”, Andrew Crenshaw!, Knstin
Asdllin, Ramaen Barcukhim'~, Wandy Winckler'*, Pater 5 Hammerman'~. ﬁad
Getz', Matthew Meyarsca'~; Brigham & Weman's Hospital/Harvard Med
:wmme Protepapon™ ', Aanl’maﬁhnl\‘“" Angela Hadjipanayn' 7. Bemln
Lae'? Hulanl" Lliuﬂlle Klanua Ren™* %, Haila) ZP\am"'.Snd'm Shukda'?,
Peﬂg&ﬂlenu! seley Eurumgf_ B’ ¥, | ynda Chint==4558,
Peter ). Park' ™ ""iin. Y
(TCGApilot phase only) Nicholas D, Socar™®, pu LhII'It“‘ Niksclaus Sehulez'", Lastitin
Borsu', Alex E Lash" nﬁ\’\alu”CI"sSsnda " Merc Ladarm '™ University of
Notth c--vlhuwh-g Hill ) Todd Aurran' 72, Katherine & Hoadley™" <,
Matthew D, Wilkersan™, Yan Sn™, Ghristina qu.laﬂ“ SmmMeng" Ling!
J. Turmen™,  Micheel D, Topal” FEEN Donghul Tan™, o’:wannr th Buda””,
JesseWalsh™, Cortan D. Jones™, Pwa\m sk D.uh:l- smgn . Juryuon
Wu" ﬂm*a{.ndnl.mrl“ Peter Dfina™, ' Tom Bodenheirmer . Alan P, Hu,iu“ Jeriae

*, Matthew G, Soloway Moser™, Stuart R Jetterys™
ml.r“ snm n OCumanPI Jan . Pnrr‘E'Jm- Lm§ Dierek Y. crn.mi‘ iy n el
Hayes *® Charles M, Peroy” #72 i
Lesbie Cope™, Ludmila D.mt 7, Danied J. wuwmmgc " Dennis T, Maglinte ™, Fei

Pan™. David J.Van Den Ber | Timathy Triche Jr*, James G. Hermar™, Stephen B
Baylin™, Peter W. L.‘lu!

Geez', Michaal Meble, Doug
Voet', Gordon Seksena’, Nils G:hleli.w.v;'” Danrjel DvCara’, Jmhmzrmg“" Hailei
Zhang', Chang-Jun Wu 1, Snnr\gYugtl‘uuLlu Michael S. Liwrerce!, Lihua Zew',
Andrey Svachenks', Pes Lin', Peter Stejanoy’, fus hng!, Juck Cha', Marc-Darse
Nazaiwe', a.sg;.rwn . Helga Thorvaldedotter’. il Mesirov”. Peter J. Park 1 1¥
Lyrika Chi 5. Memorial ﬂun-l(mmcnmmu Nieal:nﬁ S(hul&"
Riboen Sinha' %, Giovans Cirello®, Ethan Ceraims ** Buu|.|m|\(arosa " Anders
Jacobsen'®, Jian h,ung:‘nn“ B Arman Aksoy'®, Nils Weinhold'®, Ricardo Ramires '
Barry 5. Taylar'® Yewgeriy Antipin'®, Baoris Rava'®, Ranglai Sha Q-annngun"
Venhatrarman Seshan'!, Paul K. Paik™, Mare Ladanyi' - '3 Ghris Sardor'®; The
University of Taxat MD Andereon Cancar Canter Rahan Abtani®®, Niaraiang Zhang ™,
Bradiey M. Broom ™", Tod Casasent™, Anna Unrub™, Chris Wakefield**, R. Craig
Cason™, Keith A Baggoty®®. John N, Waingtain®-5: Univarsity of California Santa
Cruz/Buck Institute David Haussler™*", Christopher C. Banz™, Joshua M. Stuart™,
Jingehun znu"'.cnmlwmrsrm"'.m K. Scatt”®, Chrvstina Yau™, Sam Ng'™, Ted
Galdstein™, Peter Waltman™, Artem Sokolov™, Kyle Elret™, Eric A Collisson™,
Danial Zarbing™, Cmstnpnurwuls“’ Singer Ma Brlu\l:ml’" | Unlversity of North
C.lmllnuall‘.'lnpei HI Maithew D. Wilkerson™, J. Todd Aurman' 5, faiherine A
Hoadlay”**=", ¥ing Du™, Christophar Cabanski™, Venn Waltar™', nmnns-ny\“.
Juryuan Wi, Anisha Gulabani”, Tem Bodenheimer”, Mlan P. Hoyle”, Janne V.
s.mn-n.“ Mam-.-wG Suluway" Llslr.-‘ Mose™, Srart R..lcﬂury:” Saianand Balu™,
1. 5, Marron™, Yufeng L™, Kai Warg””, dnze Liu®’, Jan F_Prns™ " 0. Nul[Huyzs" .
cmn? M Pm.f' 773, Baylor College of Medicine Chad J. Creighton™’, Yiqun

Comprehensive genomic characterization
of squamous cell lung cancers

The Cancer Genome Atlas Network®

2014




.

Lessons Learned Thus Far:

Creativity vs. Feasibility S

Creativity _ Creativity
= High = Low
Status Quo Status Quo
“This works!”
projects
=
= “This might work.”
‘0 projects
©
()
L
Pilot Stage Early Stage Mid Stage Late Stage

“Curve of Exponential Improvement”- Adapted from Carlson and Wilmot
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Measuring Innovation & Outcomes:

Expectations vs. Realities P
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Clinical Trials
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Phase I FDA guidance and commercial antibody partners
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Basic Applied Translational Clinical Industry


http://physics.cancer.gov/default.asp

CSSI Programs and Evaluations

(2004-2013)
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Supporting Innovation:

Timing Is Everything
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Join the Team!

Upcoming Funding Opportunities BN Siharc
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R21s Provocative Questions ($30M)

Due Date 06/20/13

PQ Program Director
emily.greenspan@nih.gov

Data from projectreporter.nih.gov

Genomics/
Epigenomics

Due Dates 05/20 and 9/20/13

‘Screening

IMAT Program Director
anthony.dickherber@nih.gov

98 active projects at the end of 2011
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