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3 FBh 152 ;% (Molecular Dynamics; MD)
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TABLE 1
Main software and force-fields used in MD. - ggiggfgjgjfggbgf;5gca,,mo, e
Developing group MD suite Force field - — 22::::3 x:t: ;8 EiZIiﬁZI 22!22 1
Groningen (NL) GROMACS [1] GROMOS [16] g o T e
Harvard (USA) CHARMM [3] CHARMM [15] 8 to gon!
San Francisco (USA) AMBER [4] AMBER [13] %
Zurich (CH) GROMOS [22] GROMOS [16] £
Purdue/Yale University (USA) - OPLS [14] “Uoi
Urbana-Champaign (USA) NAMD [2] - 2
Barcelona (ES) ACEMD [23] - §
New York (USA) DESMOND -

-3 -2 -1 0 1 2

(Mortier, J. et al. Drug Discovery Today, 2015, 20:686-702, B Change in Binding Free Energy (kcal/mol)
Mobley, D. & Klimovich, P. V. J. Chem. Phys. 2012, 137:230901.)
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Generalized-ensemble simulation system
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GENESIS

Generalized-ensemble simulation system
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http://www.aics.riken.jp/labs/cbrt/
Y—ROA—RERZaTIFLEER—DRAD) o KYF o0 O—KRTH
B SEI

J. Jung, T. Mori, C. Kobayashi, Y. Matsunaga, T. Yoda, M. Feig, and
Y. Sugita, WIREs Comput. Mol. Sci., 5, 310-323 (2015).

C. Kobayashi, J. Jung, Y. Matsunaga, T. Mori, T. Ando, K. Tamura, M. Kamiya and
Y. Sugita, J. Comput. Chem. 38, 2193-2206 (2017).
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v’ Inverse lookup table approach (EiEsEE E AT E D EEL)
(Jung et al., J. Comput. Chem., 34:2412-2420 (2013))

v Midpoint cell methods (5&- RIEEEMAEERFEOS L FItE)
(Jung et al., J. Comput. Chem., 35:1064-1072 (2014))

v Parallelization of FFT (RIEEHEEEREDOSE 1 F1L)
(Jung et al., Comp. Phys. Comm., 200: 57-65 (2016))

v" Usage of GPGPU (GPGPUZ M-S IR BB EE At EDEE L)
(Jung et al., J. Chem. Theory Comput. 12:4947-4958 (2016))



Inverse lookup tablejZ

Jung et al., J. Comput. Chem., 34:2412-2420, (2013)
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Midpoint cell %

Jung et al., J. Comput. Chem., 35:1064-1072, (2014)
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1 KJ. Bowers et al, JCP 124, 184109 (2006)



GPGPUZ L \-Fa iR B EE AT E D E&EE

Jung et al., J. Chem. Theory Comput. 12:4947-4958 (2016)
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Mycobacterium smegmatis porin A (MspA)
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Simulation time (ns/day)
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From http://www.aics.riken.jp/labs/cbrt/benchmark/#K_computer_benchmarks
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Satellite tobacco mosaic virus (STMV)
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C. Kobayashi, J. Jung et. at, J. Comput. Chem. 38, 2193-2206 (2017).
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GENESISO A (1)

B MDTOYS LA
— ATDYN (ATomic decomposition DYNamics simulator):

 atomic decompositionz{# FH

« FfRIEET L (Co-GO, all atom GO)H EHE Al HE

« HMYBWI—FTI—HIZKHEAFKATEE
— SPDYN (SPatial decomposition DYNamics simulator): A I
« domain decompositionZ{# &?g)li%ﬁ—gﬁ
« il 5] 5FELIL—F > (Midpoint cell/3XIT 7 EIFFT/GPU)

B ATDYN SPDYN

VAT LDHENE JRF5E| FAS 5 E
New lookup table O O
L) HhRRHE O O
HRIEETIL O X
3RFTTHEIFFT X O
GPU X O
r-RESPA (1.1.0) X O



GENESISO A (2)

B ATDYN/SPDYN#ti@

- i1k
<> Steepest Decenti%
* Integrator
<> Leapfrog
<> Velocity Verlet
« FUHBLINL
<> NVE
< NVT
— Langevin
— Bussi
— Berendsen

— Langevin Piston
— Bussi

— (Isotropy of Simulation box:

Isotropic, Semi-iso, An-iso,

XY-fixed)

) ETE (constraint)
<> SHAKE (Leapfrog)
<> RATTLE (Velocity Verlet)
<> SETTLE

FFT (PME)
<> FFTE
Restraint functions
<> Position
<>Bond
<> Angle
<> Dihedral angle
<> RMSD
Target/Steered MD
String method

(FRFIX1.1.00D TrkEe



GENESISO R (3)

m DAY —IL

e RSTTHRYZEHE (tricnv) « DRE—rT7AILEH (rstenv)

<> crd_convert < rst_convert

<> pcrd_convert (i 51I/OAETE ) < rst_upgrade

<> remd_convert (REMDETHE )
«  PCAf#HT (pcaana)

« FIDTHRUREH (trjana) ¢ avecrd_analysis

% mbar_analysis <> eigmat_analysis

<% pathcv_analysis <> flccrd_analysis

<% pmf_analysis <> prjcrd_analysis

<> gval_analysis

<> rmsd_analysis (RMSD. RMSF) o RILFERIRIERRE
<> trj_analysis (EEEf . HELLE) (rpath_generator)

<> wham_analysis

o fEHTE (libana)

(FRFIX1.1.00D TrkEe



