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Integrative clustering is an unsupervised method of identifying 

groups from multiple heterogeneous data sources. By joint analysis 

of different measurements from a set of patients, we can obtain 

comprehensive disease profiles that can be used to design personal-

ised medical treatments. Currently used integrative clustering algo-

rithms often fail to capture rich structure of real-world data. We 

present a novel integrative clustering model and evaluate it by iden-

tifying breast cancer subtypes using data from four different -omics 

platforms. 

348 tumour samples from The Cancer Genome Atlas 

The goal is to identify subtypes of breast cancer. 

 

 Data from each platform are inherently noisy and provide only 

partial view of the biological process. 

Tumour

RNA gene 
expression
(645 genes)

DNA methylation
(574 probes)
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Reverse phase 
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(171 proteins)

Added flexibility reveals subtypes that are characterized by  

significantly different survival curves. 

Most existing methods follow one of two approaches: 

Cluster each data set separately and ad hoc collate results. 

 

Assume a single (more or less) fixed clustering structure 

over all data sets, ignoring source-specific differences. 

Clustering is then dominated by data sets with clearer 

structure. 

Common structure     vs. Flexible structure  

Clustering model captures both overall structure and data set-specific 

clustering. For example, some clusters may be fused across several data 

sets and separate in others.  

Generalization with hierarchical Dirichlet process allows scaling up to 

larger number of different data sets.  
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Gene expression is the most influential data set; miRNA expres-

sion and DNA methylation are not informative.  

Global clusters exhibit different survival probabilities.  


