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RCC  

• RCC sixth leading cause of cancer death in 
US 

• Several malignant subtypes 
– Clear cell (ccRCC) ~80% 
– Papillary 
– Chromophobe 
– Other 

• Nearly 1/3rd present with metastatic disease 
• Chemo/radiation resist 



Novel recurrent mutations in ccRCC 

• 4 prevalent mutations based on recently 
published studies 

• VHL 
• PBRM1 – (Varela, Nature 2011) 
• SETD2  - (Dagliesh, Nature 2010) 
• BAP1 – (Guo, Pena-Llopis Nat Genetics 

2011/12) 
• All genes located on 3p(21,25) 

 



 



3p Loss ~90% 

TCGA 



PBRM1 Frequently Mutated in ccRCC 

Varela et al., Nature 2011 



Guo et al Nat 
Genetics 2011 



Histone Modifying/Chromatin Remodeling 
Genes 

 

Nature Reviews Urology 2012 



VHL Alteration as a Prognostic Marker 

Gossage et al Nat Rev Clin Onc 2010 



Methods 

• DNA sequencing on 188 ccRCC (MSKCC - 
Discovery) 

• Pathologic Correlations 
– Size, Grade, Stage 

• Clinical Correlations 
– Survival, time to recurrence 

• Validation of key findings on TCGA data 
(n=424)   
 



Patient and Tumor Features 



Figure 1 





Tumor Associations 





Higher Stage (pT1a to pT3a)  
in Tumors ≤ 4cm (Discovery)  

 

*Statistically significant findings are bolded 
(Fischer’s exact) 

Mutation VHL PBRM1 BAP1 SETD2 KDM5C 
BAP1 or 

SETD2 or 
KDM5C 

PBRM1 or 
BAP1 or 

SETD2 or 
KDM5C2 

Overall 
Frequency 
(n=185) 

0.49 0.29 0.06 0.08 0.08 0.19 0.42 

Frequency 
in tumors 

<4cm 
(n=69) 

0.49 0.29 0.03 0.09 0.06 0.16 0.39 

T1a 
(n=48) 

21 (44%) 8 (17%) 1 (2%) 3 (6%) 1 (2%) 4 (8%) 11 (23%) 

T3a 
 (n=21) 

13 (62%) 12 (57%) 1 (5%) 3 (15%) 3 (15%) 7 (33%) 16 (76%) 

Odds Ratio 
(CI) 

2.1  
(0.7 -6.9) 

6.4  
(1.8 - 24.7) 

2.3  
(0.03 - 188) 

2.5   
(0.3 - 20.2) 

7.6  
(0.6 - 418.6) 

5.3  
(1.2 - 28.8) 

10.3  
(2.83-  44.7) 

p=0.20 p=0.001 p=0.52 p=0.36 p=0.08 p=0.03 p<0.001 



MSKCC - CSS Figure 2 



TCGA - CSS Figure 3 



SETD2 – Time to Recurrence (TCGA) 

p= 0.002 





Conclusions 

• Confirms the frequency of these novel mutations 
in ccRCC  

• Suggests they are associated with advanced 
stage, grade and tumor invasiveness and higher 
pathologic stage for smaller tumors 

• BAP1 and SETD2 are associated with worse 
CSS  

• Further studies with longer followup will be 
necessary to assess the clinical impact of these 
and possibly additional mutations.   
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