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A focused fragment approach for rapid and accurate computation of
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Computational modeling of molecular interaction is ubiquitous in drug
discovery. Current techniques, while being useful, often produce hundreds
of candidates, which still necessitate significant follow—up experiments. The
obstacle lies in the use of insufficiently accurate methods as a tradeoff for
computational efficiency. This project will introduce a new strategy that
optimally linearize a high—order computational problem, thus enabling high—
accuracy treatment to the drug—enzyme components while permitting
economical computations for non—critical parts. The new protocol will attain
the required technical specification in accuracy with computations
achievable in a matter of days using standard distributed computer, thus
achieving timely downsizing of the candidate basket to just a few leads.

Computational modeling of intermolecular interaction is important in drug discovery; the
increasing health challenge of modern society calls for faster modeling methods. A key
difficulty was that the reliable methods are only applicable to small chemicals, but biological
macromolecules (e.g., proteins) are too large. This project proposed the use of a “focused
fragment” approach to rationally divide a large and impractical problem into small and feasible
ones. Our study has devised not only such a method (with a 50~fold speed up) but also an
even faster protocol using “local density functional” (1000-times faster), which has the
additional benefit of being much easier to use. The most important results can be found in the
publication: https://doi.org/10.1021/acs jpca.2c02032
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