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ABSTRACT:

Mutagenic pathogenesis and acquired drug resistance are leading obstacles in disease management and current
therapies. Molecular dynamics simulations are now technically robust enough to elucidate the data whereby
these irregularities can be quantified. We have implemented these simulations to develop multiple methods to
predict if a specified variant will have a pathogenic effect, cause drug resistance, or be a suitable therapeutic
candidate using a multiplexed machine learning approach. Further, we were able to predict the severity of the
disease that each variant caused owing to Euclidean distance calculations of the phi and psi angles. These
studies have successfully predicted variant pathogenicity with 90% accuracy or greater without the use of
overtraining by applying separation of variance and utilizing the specified importance that machine learning
affords. In the amyloid beta peptide, the age of onset of the disease was correlated to the Euclidean distance
values, and in calmodulin a correlation of the distances to the experimental data for RyR open probability and
severe heart arrhythmias was established. In BCL-2, Euclidean distances were correlated to binding pocket
structural features and Venetclax drug resistance. Lastly, methyltransferase activity was correlated to peptide
structures that occur at the nsp10/nsp16 coronavirus interface and new peptide drug analogs were proposed for
future antiviral research.
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