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What is TCGA? 

ÅThe Cancer Genome Atlas is a large 
collaborative initiative to comprehensively 
study the molecular and genomic basis of 20+ 
types of cancer.  

 

ÅTumor tissues are collected from over 150 
different source sites from around the world 
and collected over the past several decades 
ïThis makes a great dataset for an atlas or catalog 

of genomic alterations and less desirable for 
clinical associations 



TCGA Research Groups  
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http://cancergenome.nih.gov/ 



Publically Available Data 



Consortia Members 



Hoadley et al., Cell, 2014. PMID:25109877 
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How do we compare five different classifications? 
 

Cluster of Cluster Assignments (COCA) 

ÅTurned each classification into a row per subtype of 
0s and 1s.   
 

ÅAllowed 1 missing data type per sample ς 3,527 
samples in the analysis.  
 

Å5 classification schemes is now a matrix of 66 
subtypes ς 1 row for each subtype for each data 
type.  
 

ÅAll rows are equally weighted 
 

ÅConsensus Cluster the matrix  





Consensus Clustering to define the number of groups/subtypes 

present within the 12 tumor types 

 

At K=13, 11 main  

Cluster of Cluster Assignment (COCA) subtypes are observed 

Hoadley et al., Cell, 2014. PMID:25109877 



Tissue Type COCA 

Hoadley et al. Cell  2014 158(4): 929-44 
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12 Tissue of Origin Sites Translate into 11 COCA Subtypes 

131/139 Basal-like are in  

this COCA group 

Hoadley et al., Cell, 2014. PMID:25109877 



HOW MANY ETIOLOGICAL SUBTYPES OF BREAST CANCER: TWO, THREE, OR MORE? 

William F. Anderson, Philip S. Rosenberg, Aleix Prat, Charles M. Perou,  

and Mark E. Sherman. JNCI, (2014). PMID:25118203 

 

Clemmesenôs Hook 

n=2000 



Hoadley et al. Cell  2014 158(4): 929-44 

Tissue Type COCA 



Clinical Associations 
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KIRC - Estrogen 

Denise Wolf 



Gene 1- LUAD 
2- 

Squamous 

3- BRCA/ 

Luminal 

4- BRCA/ 

Basal 
5-KIRC 6-UCEC 

7-COAD/ 

READ 
8- BLCA 9-OV 10-GBM 13- AML ALL 

TP53 52% 72% 24% 80% 2% 28% 58% 51% 94% 30% 9% 41% 

PIK3CA 7% 19% 40% 4% 3% 51% 18% 17% 1% 9% 0% 20% 

PTEN 3% 4% 4% 3% 4% 63% 1% 3% 0% 32% 0% 10% 

APC 6% 4% 0% 2% 2% 5% 82% 5% 2% 1% 0% 8% 

MLL3 18% 11% 7% 5% 4% 5% 3% 25% 2% 4% 1% 8% 

VHL 0% 0% 0% 0% 52% 1% 0% 0% 0% 0% 0% 7% 

KRAS 24% 0% 1% 0% 0% 20% 46% 2% 1% 1% 4% 7% 

MLL2 10% 20% 2% 1% 3% 9% 2% 19% 1% 3% 1% 7% 

ARID1A 8% 5% 2% 2% 3% 30% 6% 30% 0% 2% 1% 7% 

PBRM1 2% 3% 0% 2% 32% 2% 0% 5% 0% 1% 0% 6% 

NAV3 20% 11% 1% 2% 1% 5% 2% 5% 2% 1% 0% 5% 

PIK3R1 2% 2% 3% 1% 0% 31% 2% 0% 0% 15% 0% 5% 

NF1 12% 5% 2% 3% 2% 4% 1% 11% 3% 8% 1% 5% 

SETD2 7% 3% 1% 1% 12% 3% 3% 8% 2% 2% 1% 5% 

ATM 7% 4% 2% 2% 3% 6% 6% 8% 1% 2% 0% 4% 

EGFR 11% 4% 1% 0% 2% 1% 2% 0% 1% 25% 1% 4% 

FBXW7 1% 6% 0% 2% 0% 12% 12% 6% 1% 1% 0% 4% 

LRRK2 8% 6% 1% 0% 1% 4% 3% 5% 2% 2% 0% 4% 

MTOR 7% 3% 2% 1% 6% 5% 4% 2% 2% 1% 0% 4% 

CDKN2A 6% 18% 0% 0% 1% 0% 1% 5% 0% 1% 0% 4% 

GATA3 3% 2% 13% 0% 0% 0% 1% 2% 0% 0% 0% 4% 

CTNNB1 4% 1% 0% 0% 0% 29% 5% 3% 1% 0% 0% 4% 

ATRX 7% 5% 1% 0% 2% 3% 1% 8% 0% 6% 0% 4% 

Mutations 

Cyriac Kandoth, Mike McLellan, Beifang Niu, Li Ding 



Patient Outcomes According to  
Mutation and Tissue of Origin 

TP53 

PIK3CA 



TP53 Mutation Spectrum 

COCA2 - Squamous COCA4 ς BRCA / Basal-like COCA9 - Ovarian 



Copy Number 

Andy Cherniack 



Cluster Relationships 

Gene Programs DNA Copy Number 



Bladder Cancer 

Protein 

David Tamborero 
Denise Wolf  



PanCan 12 Summary 

ÅAn analysis of 12 tumor types reveals 11 
major groups, with some tumor types merging 
together (HNSCC, Lung Squamous, some 
Bladder) and others separating (breast luminal 
vs. Basal-like) 
 

ÅWe can start to separate cell-type of origin vs 
tissue-type of origin.   
 

ÅAdditional tumor types will soon be added to 
the next iteration of the pan-cancer analysis. 



PanCancer Phase II 

Å Acute Myeloid Leukemia 

Å Adrenocortical carcinoma 

Å Bladder Urothelial Carcinoma 

Å Brain Lower Grade Glioma 

Å Breast invasive carcinoma 

Å Cervical squamous cell carcinoma and 

endocervical adenocarcinoma 

Å Cholangiocarcinoma 

Å Chronic Myelogenous Leukemia 

Å Colon adenocarcinoma 

Å Esophageal carcinoma 

Å Glioblastoma multiforme 

Å Head and Neck squamous cell carcinoma 

Å Kidney Chromophobe 

Å Kidney renal clear cell carcinoma 

Å Kidney renal papillary cell carcinoma 

Å Liver hepatocellular carcinoma 

Å Lung adenocarcinoma 

 

Å Lung squamous cell carcinoma 

Å Lymphoid Neoplasm Diffuse Large B-cell 

Lymphoma 

Å Mesothelioma 

Å Ovarian serous cystadenocarcinoma 

Å Pancreatic adenocarcinoma 

Å Pheochromocytoma and Paraganglioma 

Å Prostate adenocarcinoma 

Å Rectum adenocarcinoma 

Å Sarcoma 

Å Skin Cutaneous Melanoma 

Å Stomach adenocarcinoma 

Å Testicular Germ Cell Tumors 

Å Thymoma 

Å Thyroid carcinoma 

Å Uterine Carcinosarcoma 

Å Uterine Corpus Endometrial Carcinoma 

Å Uveal Melanoma 

 



Potential Clinical Relevance of 
PanCancer Analyses 

 

ÅHER2/ERBB2  

 

ÅRAS/RAF 
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Recommended: 

Dose-dense AC 

Č H x 34 wks 

CALGB 40601 (Alliance), a neoadjuvant phase III trial 
of weekly paclitaxel (T) and trastuzumab (H) with or 
without lapatinib (L) for HER2-positive breast cancer 

This presentation is the intellectual property of the author/presenter.  Contact hoadley@med.unc.edu for permission to reprint and/or distribute. 

San Antonio Breast Cancer Symposium, December 9-13, 2014 



HER2/ERBB2 Mutations 

p.V777L 

8 mutations in 7 patients 

p.L755S 

Å 2/8 HER2 mutations were detected at variant 

allele frequencies (VAF) greater than 10% 

This presentation is the intellectual property of the author/presenter.  Contact hoadley@med.unc.edu for permission to reprint and/or distribute. 

San Antonio Breast Cancer Symposium, December 9-13, 2014 



HER2/ERBB2 mutations 

ÅHER2-E with V777L  
ïTHL Arm 
ï Preclinically predicted 

sensitive to Lapatinib 
ïAchieved pCR 

 

ÅLuminal A with L755S 
ïTL Arm 
ïPreclinically predicted 

resistant to Lapatinib 
ïNo pCR 

Kinase Domain Mutants 

Bose R et al. Cancer Discovery 2013;3:224-237 

This presentation is the intellectual property of the author/presenter.  Contact hoadley@med.unc.edu for permission to reprint and/or distribute. 

San Antonio Breast Cancer Symposium, December 9-13, 2014 



RAS/RAF Mutations 

TCGA Melanoma, Cell in press 

Integrated Genomic Characterization of Papillary Thyroid Carcinoma 

Cell, Volume 159, Issue 3, 2014, 676 - 690 

Melanoma 

Thyroid 



Integrated Genomic Characterization of Papillary Thyroid Carcinoma 

Cell, Volume 159, Issue 3, 2014, 676 - 690 


