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Some	  Common	  Analyses	  Types	  
•  Subtype	  discovery	  
–  mRNA,	  miRNA,	  DNA	  methylaDon,	  Protein,	  Copy	  number	  

•  Outcome	  predicDon	  
•  Pathway	  alteraDons	  
•  Copy	  number	  profiles	  
•  Cross-‐tumor	  comparisons	  
•  Many	  others	  
•  E.g.	  TCGA	  Ovarian	  Cancer	  paper	  
“Integrated	  genomic	  analyses	  of	  ovarian	  

carcinoma”	  
	  	  Nature.	  2011	  Jun	  29;474(7353):609-‐15,	  PMID:	  21720365	   2	  



Subtype	  discovery	  
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1)	  Four	  subtypes	  found	  based	  on	  mRNA	  expression	  

2)	  Three	  miRNA	  based	  subtypes	  found	  



Outcome	  predicDon	  
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1)	  Outcome	  differences	  in	  TCGA	  +	  3	  
other	  data	  sets	  using	  mRNA	  expression	  

2)	  Outcome	  differences	  
in	  miRNA	  subtypes	  



Pathway	  alteraDons	  
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1)	  AlteraDons	  in	  the	  RB	  and	  
PI3K/RAS	  signaling	  pathways	  

2)	  BRCA1/2	  alteraDons	  in	  
the	  HR	  pathway	  



Copy	  number	  profiles	  
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1)	  Significantly	  amplified	  (red)	  and	  
deleted	  (blue)	  chromosome	  arms	  



Cross-‐tumor	  comparisons	  
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1)	  Ovarian	  cancer	  vs.	  GBM	  copy	  number	  profiles	  



Dichotomy	  
observed	  
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Male	  

Female	  

Kidney	  cancer	  (KIRC)	  DNA	  methylaDon	  data	  (27k)	  



New	  dichotomy	  based	  
on	  batch	  ID	  appears	  
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Acer	  removing	  sex	  chromosomes	  



Acer	  removing	  bad	  probes	  

Chromophobes	  



Demo	  and	  Examples	  
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IntroducDon	  

•  Go	  to	  hdp://cBioPortal.org/	  by	  Memorial	  
Sloan	  Kedering	  Cancer	  Center	  (MSKCC)	  
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Workshop	  Exercise	  

Problems:	  
1.  In	  what	  percentage	  of	  paDents	  with	  GBM	  is	  the	  

RB	  pathway	  altered?	  
2.  Which	  gene	  in	  the	  RB	  pathway	  is	  most	  

frequently	  altered?	  
3.  Which	  is	  the	  most	  common	  type	  of	  alteraDon;	  

amplificaDon,	  deleDon	  or	  mutaDon?	  
4.  Based	  on	  the	  data,	  is	  CDKN2A	  likely	  to	  be	  a	  

tumor	  suppressor	  or	  oncogene?	  How	  about	  
CDK4?	  
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Steps	  

1.  In	  item	  1	  select	  “Glioblastoma	  (TCGA)”	  

2.  In	  item	  2	  select	  the	  following:	  

3.  In	  item	  3	  select	  “All	  Complete	  Tumors	  (seq,	  
mRNA,	  CNA)”	  
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Steps	  
4.  In	  item	  4	  select	  “Glioblastoma:	  RB	  Pathway	  (7	  genes)”	  

from	  the	  drop-‐down	  list	  below:	  

	   	  The	  list	  of	  7	  genes	  will	  automaDcally	  be	  filled	  in	  
5.  Hit	  the	  “Submit”	  budon	  

16	  



Result	  
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Exercise	  1	  

Problem	  1:	  
1.  In	  what	  percentage	  of	  paDents	  with	  GBM	  is	  the	  

RB	  pathway	  altered?	  
2.  Which	  gene	  in	  the	  RB	  pathway	  is	  most	  

frequently	  altered?	  
3.  Which	  is	  the	  most	  common	  type	  of	  alteraDon;	  

amplificaDon,	  deleDon	  or	  mutaDon?	  
4.  Based	  on	  the	  data,	  is	  CDKN2A	  likely	  to	  be	  a	  

tumor	  suppressor	  or	  oncogene?	  How	  about	  
CDK4?	  
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Result	  
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Result	  
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Result	  
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Result	  
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Exercise	  

•  Is	  there	  a	  staDsDcally	  significant	  difference	  in	  
overall	  and	  progression	  free	  survival	  between	  
RB	  pathway	  altered	  vs.	  non-‐altered	  paDents?	  
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Exercise	  

•  Which	  genes	  are	  altered	  mutually	  exclusively?	  
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Exercise	  

•  Find	  out	  which	  gene	  is	  most	  commonly	  
mutated	  in	  breast	  cancer	  

•  hdps://confluence.broadinsDtute.org/display/
GDAC/Home	  

•  Find	  the	  distribuDon	  of	  correlaDons	  between	  
DNA	  methylaDon	  and	  mRNA	  in	  BRCA	  
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