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Abstract: 

Edge biomarkers are a reliable form to characterize phenotypes or diseases in contrast to individual molecules. However, 

to obtain edges or correlations among molecules requires the measurement of multiple samples, which are not generally 

available for each individual in clinic practice. Thus, it is strongly demanded to diagnose a disease by edge biomarkers 

on the basis of a single sample for one individual, which actually represents the majority of the clinic cases. We 

developed a new computational framework and method, i.e., EdgeBiomarker, to distinguish phenotypes or diseases by 

both edge biomarkers and node biomarkers for each single test sample, in particular, detect early and advanced stages of 

lung and breast cancers based on big biomedical data. The new framework of edge biomarkers in this work opens us a 

new way to analyze and diagnose diseases as well as their molecular mechanisms by edges or networks even with 

individual samples, which also provides a powerful tool for precision medicine or big-data medicine. 
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