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American Cancer Society Statistics on BLCA*

* 90% over age 55, > half are over age 73

* Four times more likely in men than women

* Lifetime risk for men 1 in 27; Women 1 in 85
* 4th most common cancer in men

U.S. spends 2.2 billion dollars a year in health care for
bladder cancer patients compared with 1.4 billion for
prostate cancer**

*Agency for rlealtn Care Policy & Research, 1995 and 1999, U.S. Public Fealth Service (HHS)



Low- and High-Grade BLCA

Low-grade: superficial, less
likely to invade or
metastasize, frequently
reappears after resection but
amenable to therapy, low
mortality

High-grade: propensity to
invade and metastasize, high
mortality when invasive, but
good response to treatment if
detected early
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Muscle Invasive Bladder Cancer

e 15-20% of patients with Ta, T1 or Tis cancer
progress to muscle invasion

* 80% of patients with muscle invasive cancer present
de novo

e Distant metastases most common cause of
treatment failure

— Present at the time of cystectomy

— Occurs in 40-50% within 2 years without
additional therapy
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Bladder Cancer Treatment

* Cisplatin based multi-agent chemotherapy standard
of care for neoadjuvant prior to cystectomy and for

measurable metastatic disease

* No new FDA approved drugs for muscle invasive
BLCA cancer in over two decades!
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Clinical Data on TCGA Samples

Muscle invasive urothelial cancer
— Mixed histology allowed up to 9%

126 samples in data freeze for marker paper
— 153 qualified; 138 in pipeline

Gender: male 72%; female 28%

Caucasian 85%

Median age 69 (34-88)

Follow up (n =126)

— Median 209 days (0-131.2 months)

Event rate

— Progression — 10 (data available for 31 patients)
— Deaths 35 — (data available for all 126 patients)



Staging of TCGA BLCA Cases (N = 124)
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Cigarette Smoking History

N =126

Smoking History

1%

M ]-Lifelong Non-Smoker

M 2-Current Smoker

M 3-Reformed smoker >15 yrs
4-Reformed smoker <=15 yrs

M 5-Reformed smoker NOS

B Not Documented



Status of the BLCA Project

 Accrual a limiting factor but recently accelerated.
* Productive Face-to-Face held in Houston in October 2012

» Data freeze at 126 tumor samples (plus normals) in
December 2012

« SO data and analyses presented here will be an “interim
look”

 Fast progress on Marker Paper

The Cancer Genome Atlas



Significantly mutated genes
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Unsupervised Clustering of Methylation Data

RPMM-based clustering
(Houseman et al. 2008)
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MRNA-based subtypes

Tumor/gene groups
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SuperCluster Results in Relation to GO Terms
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Unsupervised NMF Consensus Clustering of miRNA data
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Clustering of Proteomic (RPPA) Data
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SuperCluster Results
Mutation.cluster
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Detection of Fusion protein FGFR3-TACC3
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CD44 Exon Skip Non-Smoker vs Heavy Smoker
(SpliceSeqg Analysis)
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Virus integration sites in 7 Samples (VirusSeq Analysis)

* Four sampleschaveaaintegrationcsites iaskauwedifferentoviruses
(HPV16, 45, 56, BK) (N = 85).

* The other three samples don’t have any detected integration sites
(ﬂrl&ﬂ@; EMW ) analysis

Virusse: Software to dfei‘]‘t'fy Jiruses apd thelr Integration sifes using next-, ., site
generatlon sequencing of human cancer tissue
Y&3t6Chen', Hui Yao5, Erika J Thdl'rﬂ)ébﬁ NizadB¥ Tagnk' Efohn N Wéikdtdin® and XiaspiapSu®”

D@g ts of | Gemtourm Medical Onc &IW]- glomg(‘)yrre%)lvslzglgp%)iautauonal %18{.%1 and Genetlcs The Iimver-

sity of” °xa% D Anderson ancer Center, Houston, TX

AsBAREALA o Michael Briino HPV16 HpV18gpl_E6 BCL2L1 intron2
e . ——— = R — ———— S
BA20VO1A 351 HPV45 HpVA45gp2_E7 DEC1 intronl
BA20VO1A 62 HPV45 HpV45gp3_E1 DEC1 intronl
BA3B401A 82 HPV56 HpV56gpl_E6 NOTCH1 exon27
BA3B401A 11 HPV56 HpV56gp2_E7 NOTCH1 exon27
BA3B401A 10 HPV56 HpV56gpl_E6 SEC16A exon2
BA3B401A 227 HPV56 HpV56gp2_E7 SEC16A exon3
BA3B401A 19 HPV56 HpV56gp3_E1 SEC16A exon3
BA3B401A 36 HPV56 HpV56gp3_E1 SEC16A intronl

(X Su, H Yao)




Chromatin Remodeling Theme
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The Chromatin Remodeling Story

Effect of Mutations in Chromatin-Modifying Genes on DNA methylation Alterations in Urothelial Bladder Carcinoma
Toshinorl Hinoue', Jaegil Kim2, Molz Bootwalla', Tim Triche Jri., Hul Shen', Daniel J. Weisenberger', David KwiatkowskP®,

Gaddy Getz?, Stephen B. Baylin‘, Peter W. Laird' and The Cancer Genome Atlas Research Network
1USC Epigenome Center, Los Angeles, CA, *Broad Institute, Boston, MA, *Dana-Farber Cancer Institute, Brigham and Women's Hospital, ¥
Harvard Medical School, Boston, MA, “The Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins, Baltimore, MD

Toshinori Hinoue, Jaegil Kim, Moiz Bootwalla,
Tim Triche Jr, Hui Shen, Daniel J. Weisenberger,
David Kwiatkowski, Gaddy Getz, Stephen B.
Baylin, Peter W. Laird




Epigenetic Modifiers Mutated in More than 3 Samples

out of 100 Analyzed
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Significantly Mutated Genes (Preliminary Analysis)
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MLL2 Mutations
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Draft Pathway Figure
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Roles and Word Counts for writing BLCA Marker Paper
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Suggested target lengths -- obviously flexible depending on the story -- for BLCA marker paper:

Words
Summary 150
Background 250
Samples 100
Clinical/pathological data 150
Mutation analysis 400
Copy number analysis 200
Structural variations 150
mRNA expression 300
miRNA expression 100
RPPA proiein expression 200
Splice variations 100
Integrative subtype Analysis 150
DNA methylation analysis 150
Chromatin remodeling 400
Molecular pathways 200
Viral integration 100
Conclusions 150
Methods Summary 200
Supplements
Total not including summary or 3300

figure legends

Jay Bowen, Tara Lichtenberg

Seth Lerner (clinical), Hikmat Al-Ahmadie {path), Jonathan Rosenberg

David Kwiatkowski, Jaegil Kim

David Kwiatkowsi, Jaegil Kim

Raju Kucherlapati, Semin Lee

Billy Kim, Katie Hoadley, Wei Zhang, Yuexin Liu

Andrew Mungall, Gordon Robertson

Rehan Akbani, Gordon Mills, John Weinstein

Michael Ryan, John Weinstein

Rehan Akbani, Billy Kim

Peter Laird, Toshi Hinoue (dove-tailed into the chromatin remodeling story)
Peter Laird, Toshi Hinoue, Jaegil Kim, David Kwiatkowski, Jonathan Rosenberg

Chad Creighton, Niki Schultz, Josh Suart, Wei Zhang, llya Shmulevich, David Kwiatkowski

Xiaoping Su, Jaegil Kim, Semin Lee

Margaret Morgan, Chad Creighton, Rehan Akbani

Figures and Figure Leaders and Participants (Leaders in bold)

Fig. 1. Mutational spectrum, copy # David, Jaegil

Fig. 2. Pathways

Fig. 3. Expression (MRNA, miRNA, and/or protein)
Fig. 4. Chromatin remodeling story (incl. methylation)

Fig. 5. Smoker/Non-Smoker, viral integration,

low-pass NGS for structure, other?

David Kwiatkowski, Jaegil Kim

Chad Creighton, Niki Schultz, Josh Stuart, Wei Zhang, Yuexin Liu
Rehan Akbani, Billy Kim, Wei Zhang, Yuexin Liu, Andrew

Peter Laird, Steve Baylin




