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The fragment molecular orbital method (FMO) is an electronic structure
calculation method applicable to macromolecular systems. FMO-MD is a type of ab initio molecular
dynamics method in which FMO is extended to the molecular dynamics simulation (MD). In this study,
we have successfully implemented the environmental electrostatic interactions with the Cholesky
decomposition with a view to deploying the FMO-MD method to periodic boundary condition. In parallel

with the development of FMO-MD, we performed electronic structure calculations of MPro and Spike
proteins of SARS-CoV 2 using the MM-MD/FMO protocol (FMO applied to structures sampled by classical
MD), which is a preliminary version of FMO-MD. We analyzed the interactions between these proteins
and their substrates to elucidate the dynamic features of the interactions and to explain the
enhanced affinity of the mutant proteins to their receptor.
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