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Acceleration of Fragment Molecular Orbital Method Using
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ABSTRACT

The fragment molecular orbital (FMO) method is used for comput-
ing electronic states of protein complexes of receptors and ligands
such as change transfer and polarization which are not able to be
considered by molecular mechanics (MM) and molecular dynam-
ics (MD). FMO consists of caleulations of electronic state and per-
turbation. And the resolution of the identity second-order Moller-
Plesset perturbation theory (RI-MP2) is a method to calculate per-
turbation. We implemented a GPGPU (General-Purpose computa-
tion on Graphics Processing Unit) application based on both FMO
and RI-MP2 to solve perturbation using CUDA (Compute Unified
Device Architecture) and accelerated the caleulation of energy of
complex 1FKF 452 times as fast as GAMESS. Electronic states
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in-silico sereening vsing FULL-QM caleulation from millions of
compounds to thousands of ones named “FULL-QM sereening”
will achieve with reasonable cost.

To develop low-molecular compounds. there are three main screen-
ing methods, which are High Throughput Screening (HTS). Frag-
ment Based Drug Design Screening (FS) and Virtual Sereening
(VS). After these screenings, organic synthesis starts. HTS is the
automatic mechanical screening without QM for target to million
compounds. FS is the stepwise solution using X-ray. Surf:
mon Resonance (SPR). Nuclear Magnetic B

various calculation including QM. VS is ful
In-silico sereening 1s used in FS, VS or both. ]_11-31]1‘.0 sereening in
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