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Alchemical Free Energy Calculations
MP-CAFEE (massively parallel
computation of absolute binding free
energy)

C. MP-CAFEE

With the well equilibrated structure we performed mas-
sively parallel calculation of absolute binding free energy.
Keeping the native intramolecular interaction within the
ligand, the intermolecular interactions between the ligand
and other molecules were annihilated using the soft-core po-
tential [37] as shown by the equation:

UMEAY) =D [(1 2L
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We first turned off Coulomb interaction (A¢:0— 1) and then
van der Waals interaction (\X:0— 1) with 0.5 for . The A
spacing was chosen as the result became the same as that
with closer A¢ and A spacing [45]. Closer \ spacing is
required to accurately calculate a free energy difference [46].
We used the 32 A points: 11 A€ (0.0, 0.1, 0.25, 0.4, 0.55.
0.65, 0.725, 0.8, 0.875, 0.95, and 1.0) and 21 AY (0.0, 0.1,
0.2, 0.3, 04, 0475, 0.55, 0.6, 0.65, 0.675, 0.7, 0.725, 0.75,
0.775, 0.8, 0.825, 0.85, 0.875, 0.9, 0.95. and 1.0). For each A
state we performed 12 molecular dynamics simulations with
different initial momentum distributions. Therefore we per-
formed 32 X 12=384 molecular dynamics simulations to ob-
tain one free energy.

Fujitani, H et al, Phys Rev E 2009
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