
Unified Maximum Separability Analysis Unified Maximum Separability Analysis 
for Molecular Profile Analysis and for Molecular Profile Analysis and 

Biomarker DiscoveryBiomarker Discovery

Qiuyan Huo and Zhen Zhang
Center for Biomarker Discovery

Johns Hopkins University School of 
Medicine



Issues in Machine Learning for Molecular Issues in Machine Learning for Molecular 
Profile Analysis & Biomarker StudyProfile Analysis & Biomarker Study

! Missing and wrong information;
! Labeling error; and
! Small sample size.
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The Unified Maximum Separability Analysis The Unified Maximum Separability Analysis 
(UMSA) Algorithm(UMSA) Algorithm

Individualized 
Softness

Adjustable parameters controls the 
influence of  distribution information

Incorporating data 
distribution information into 
empirical risk minimization
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Bioinformatics Tools Bioinformatics Tools -- ProPeakProPeak



An Example with SAGE data
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