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Abstract:  

A major goal in computational biology is the development of algorithms, analysis techniques, and tools 
towards deep mechanistic understanding of life at a molecular level. In the process, computational 
biology must take advantage of the new developments in artificial intelligence and machine learning, 
and then extend beyond pattern analysis to provide testable hypotheses for experimental scientists. 
This talk will focus on our contributions to this process and relevant related work. We will first discuss 
the development of machine learning techniques for partially observable domains such as molecular 
biology; in particular, methods for accurate estimation of frequency of occurrence of hard-to-measure 
and rare events. We will show some identifiability results in parametric and nonparametric situations as 
well as how such frequencies can be used to correct estimated model accuracies. We will then show 
how these methods play key roles in inferring protein cellular roles and phenotypic effects of genomic 
mutations, with an emphasis on understanding the molecular mechanisms of human genetic disease. 
We further assessed the value of these methods in the wet lab where we tested the molecular 
mechanisms behind selected de novo mutations in a cohort of individuals with neurodevelopmental 
disorders. Finally, we will discuss implications on future research in machine learning, genome 
interpretation, and precision health. 
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