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Abstract: Cancer is one of the leading causes of death among adults. Most tumors initially respond to treatment 
before developing resistance and eventually grow back. Timely detection of changes in treatment response can 
help adjust clinical management plans and save lives. Tumor cells shed fragments of DNA, that circulate freely 
in blood, alongside fragments of DNA from other, normal cells. Molecular and fragmentation characteristics of 
cell-free DNA (cfDNA) from tumor and normal cells may differ, such that sensitive analysis of cfDNA can be used 
to get information about the tumor from a simple blood draw. Here, we propose to develop novel algorithm to (i) 
predict tumor burden and (ii) infer the site of tumor growth using machine learning approaches on cfDNA genomic 
data obtained from cancer patients. We have already obtained cfDNA data for >1000 cancer patients. The 
analytical techniques may involve (i) deconvolution using techniques such as non-negative matrix factorization, 
independent component analysis, singular value decomposition, and (ii) feature selection and classification using 
elastic net with support vector machine, random forest etc. The algorithms will be benchmarked against other 
tools and ground truth, before used to analyze cfDNA profiles of cancer patients over multiple time-points to non-
invasively track the trajectory of cancer progression and predict recurrence. Accurate and early detection of 
cancer recurrence will benefit cancer diagnostics and has implications for treatment and advancement.  
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