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e Quantum Mechanics/Molecular Mechanics (QM/MM) method
* Molecular Dynamics (MD) simulations
Nitric oxide reductase (NOR) [1] Topoisomerase (Topo) [2]

Theoretical study on a calculation method of electron transfer coupling matrix (7) [3]

PSRRI [1] M. Shoji et al, Mol. Phys. Accepted 2013.
(TRZ A —o5 OET7E [2] K. Hanaoka et al, J. Bio. Struct. & Dyn., Accepted 2013.

IEIR254 . @K%g‘ﬂq:) [3] M. Shoji et al, Int. J. Quantum Chem., 113, 342 (2013).



F6EICCSI VRO DA

ER25FEEFIEHRATOS I

RS 2T LB 5 E7E R B O B G A

HFRDES . SR - BEIYE %

e Quantum Mechanics/Molecular Mechanics (QM/MM) method
Oxygen Evolving Complex in Photosystem II [1] Threonine Synthase [2]
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* Molecular Dynamics (MD)@HA-PACS
Long time (64us) simulations for a Nuclear Receptor (Vitamin D) [3]

* Development of GPU codes (O#H 15 £ . 4+)

. . [1] M. Shoji, et al, Catal.Sci.Technol,3,1831.
GPU code for HF calculation in openFMO [4] [2] M. Shoji et al.. 7§

) [3] K. Hanaoka et al, ¥2f5
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e Quantum Mechanics/Molecular Mechanics (QM/MM) method
Oxygen Evolving Complex in Photosystem II [1]
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[1] M. Shoji, et al, CPL, 2014.
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Photosystem II (PSII) and
Oxygen-evolving complex (OEC)

Chloroplast stroma

Thylakoid membrane

Thylakoid lumen

* OEC reaction: 2H,0 -> O, + 4H* + 4e

- A 1.9Aresolution X-ray structure of PSIl was solved [1].
- Clear OEC structure and surrounding water molecules
were identified.

M n4cao5 [1] Y. Umena, K. Kawakami, J-R. Shen, N. Kamiya, nature 473, 53 (2011).
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Spectroscopies

EPR
e ESR signals
- Sy: MLS(g=2, §=1/2)
- S,: MLS(g=2, $=1/2), g=4 or 6-10 ($=5/2)
- difficulties for the Mn(III) magnetic anisotropy
ENDOR

e Number of different H atoms
e Water exchange

FTIR
* Hydrogen bond changes

EXAFS
 Distances between heavy atoms (Mn-O, Mn-Mn, Mn-Ca)



QM/MM
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