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Multiple datasets
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Tumour

RNA gene 
expression
(645 genes)

DNA methylation
(574 probes)

miRNA expression
(423 miRNAs)

Reverse phase 
protein array
(171 proteins)

Focus: Breast cancer 
348 tumour samples from The Cancer Genome Atlas 



Why are current approaches limited? 

a) Cluster each context 
separately and ad hoc 
collate results 

b) Force just a single 
fixed clustering 
structure over all 
contexts, ignoring 
context-specific   
differences 
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1. Overall clustering – single 
clustering structure 

“ ὖᾀ Ὧ 

 

2. Local clustering with 
adherence parameter   
ὖὒ Ὧ

“

ρ “
ρ 

ὑ ρ
 

Example: Bayesian consensus clustering 
E F Lock, D Dunson, 2013. 
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Example: Bayesian consensus clustering 
and breast cancer data 
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Context Adherence  ♪□ 

Gene expression 0.91 

DNA methylation 0.69 

miRNA expression 0.56 

RP Protein array 0.7 

Global clustering is driven by 
gene expression context. 
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Modelling individual contexts 

ÅData points ὼȟȣȟὼȡ         ὼ ὼ ȟὼ  

ÅStandard mixture model  

“ Ḑ$ÉÒÉÃÈÌÅÔ    

mixture weights 

 

 

ᾀ Ḑ#ÁÔÅÇÏÒÉÃÁÌ“    select latent component 

ὼ ȿ ᾀ ḐÆὼ ȿ—    some probability distribution 

Gaussian, Multinomial, Gaussian process for time series 



Putting contexts together 

ÅHierarchical mixture model 

“ Ḑ$ÉÒÉÃÈÌÅÔ   

“ Ḑ$ÉÒÉÃÈÌÅÔ     

Context-specific mixture weights 

 

“Ḑ$ÉÒÉÃÈÌÅÔ  “ “    

Cross-context mixture  
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Full model for 2 contexts 
Prior over context-specific cluster parameters  

— ȟȣȟ— ḐὌ   

— ȟȣȟ— ḐὌ   

  
Hierarchical cluster probabilities  
“ Ḑ$ÉÒÉÃÈÌÅÔ   
“ Ḑ$ÉÒÉÃÈÌÅÔ    

“Ḑ$ÉÒÉÃÈÌÅÔ  “ “     
 

Data distribution 
ᾀḐ#ÁÔÅÇÏÒÉÃÁÌ“   
ᾀ ὯȟὯ    

ὼ  ᾀὧ ὯḐÆØ  —   
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ÅSingle clustering structure is not sufficient for 
real-world data 

ÅWe need to take into account differences 
among contexts 

ÅOur model identifies different subtypes of 
tumours by combining 4 data sources 

 

Bayesian integrative clustering 

for genomics data 



Timeseries data 


