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Abstract 
Cluster analysis of high-dimensional omics data is a critical step to 

discover novel molecular disease subtypes in a complex disease as a first 

step towards precision medicine. High-dimensional omics data, however, often 

contain intricate and multi-faceted information, resulting in the coexistence 

of multiple plausible sample partitions based on different subsets of gene 

features (e.g., male/female characterized by sex chromosome genes, age groups 

by age-associated genes, and disease subtypes by disease related genes). 

Existence of such a multi-faceted cluster structure poses challenges to 

identify the desired clinically useful disease subtypes. To this end, we 

first propose a model-based multi-facet clustering (MFClust) method based on 

a mixture of Gaussian mixture models, where the former mixture achieves facet 

assignment for genes and the latter mixture determines cluster assignment of 

samples. This method simultaneously achieves detection of the gene signature 

and its associated sample clustering in each facet. In the second method, we 

develop an outcome-guided clustering (ogClust) approach by utilizing a pre-

determined clinical outcome to guide the detection of the targeted facet of 

sample clustering that most likely have the translational potential towards 

precision medicine. We have extended the approach to allow multivariate 

mixed-type of clinical outcomes in the clustering guidance. Finally, I will 

discuss an on-going Bayesian outcome-guided clustering project under a 

consensus clustering setting to allow a unified modeling and selection of 

multivariate clinical outcomes, and to match with the multi-facet clustering 

structure in the omics data. 
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