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Abstract: With the rapid progress of genome studies, many missense single-nucleotide polymorphisms (SNPs) in 
populations of somatic cells of different diseases such as cancer have been identified.  In addition, 3D chromosome studies 
are emerging as a major source of information on transcription machineries important for disease development.  However, 
it is challenging to identify and understand the implications of disease-related variants. In addition, deciphering the 
relationship between disease associated variants and 3D chromosome folding is still in its infancy.  Here we describe recent 
progress in developing computational methods to assess the effects of missense mutations and chromosome folding of 
genomic regions enriched with cancer-variants.  By integrating protein sequence information, structural and topological 
properties of protein conformations, we show machine-learning based predictions of pathological effects of mutations can 
be made, with improved performance compared to current state-of-the-art methods on challenging data sets. We discuss 
how key relevant residues, including previously unreported cancer-variants, can be identified from a large number of 
background variants found in cancer patients.  Furthermore, we discuss how cancer-related variants can be uncovered 
through identification of higher-order cooperative units of clusters of residues that function collectively and 
cooperatively.  Finally, we discuss insight gained from deciphering the folding mechanism of 3D genome, and results on 
differential patterns of chromatin folding of genomic regions enriched in cancer variant mutations. 
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