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FMO2,3,4-RHF : Hartree-Fock theory

FMOZ2,3-DFT: Density functional theory

FMOZ2,3-MP2,3, RIMPZ . 2nd order Mgaller-Plesset perturbation theory
FMOZ2-MCSCF: FMO-based MCSCF

FMO2,3-CC: Coupled cluster theory

FMOT-CIS and CIS(D) : Configuration interaction singles
FMOT,2-TDDFT : Time dependent DFT

MEMO : FMO-based multilayer method

FMO/PCM : Combined with polarizable continuum model (PCM)
FMO/EFP: Combined with effective fragment potential method
FMO/PB:Combined with Poisson-Boltzmann(PB) equation
FMO/NMM:  Integrated FMO and MM (FMO version of IMOMM)
FMOZ2,3-MO. LCMO : Orbital energy and molecular orbital

Here FMOn means n-body expansion FMO. e.g. FMOZ2
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FMO/MM: FMO;EZ&EMMOD RS E

€ FMO/MM (Fedorov et al., J. Phys. Chem. A, 111, 2722
(2007) , Asada et al., to be submitted)
FMO is combined with MM in the manner of Integrated MOMM
(IMOMM) (Maseras et al., J. Comp. Chem. 16, 1170 (1995))
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RMSD between optimized and experimental structure (A)2
ligand Model 1° Model 2¢ MMe
b 0.49 (0.47) 0.51 (0.55) 0.69 (0.63) 0.52 (0.40)
c 0.58 (0.47) 0.60 (0.47) 0.60 (0.48) 0.55 (0.43)
e 0.52 (0.34) 0.78 (1.12) 0.68 (0.75) 0.75 (1.04)

a RMSDs of only ligand atoms are in parenthesis.

b igand and surrounding residues are in FMO regin

¢ Only ligand molecules are in QM region and the others in MM.
d Ligand and polar amino acid residues are in QM region.

¢ AMBER ff99 for protein and gaff for ligand are used.

FMO regin in model 2

FMO region in model 3
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complex protein ligand

AG, = AG + AG™ -TAS
AGsol _ G;](il _ G;Ol _ GEOI _ AGint + AGele + AGnon-pol
AGnon—pol _ AGrep +AGdisp +AGcaV
AG™ = G, (bound) — G, (unbound)

¢ 1) FMO-MP2/PCM[1(2)]/6-31G*
2) conductor-like PCM (C-PCM) in GAMESS
3) cavity was created with the simplified united atomic
radii, H:0.01A, C:1.77A, N:1.68A, 0:1.59A, and S:2.10A
4) 60 tesserae per sphere.
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qguasi-harmonic approximation

AS : quasi-harmonic analysis
Levy, et. al., Macromolecules, 1984, 17, 1370-1374

covariance matrix:o,; = <(X,- - <xi>xx i <x J >)>

l G'= M%GM%
quasi-mmie frequenceisi = (kBT / A')%

_ QQH QH QH
AS = SPL _ SPL(P) _ SPL(L)

¢ MD simulation for entropy term
- Initial structures and restraint conditions were the same as
used for the structure refinement.
- 10 ns MD simulation : NPT ensemble (1atm, 300K) with 1000
kcal/mol restraint to fixed domain (production run: last 5ns)
- ff99, gaff and RESP charges were used.
- AMBER9 program
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