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FIG. 11. An interpretation of Eqs. (3.10) and (3.11) is that for every charge
q; at distance r;; from some central ion 7, an image charge of opposite sign
is projected onto the truncation sphere at R,. such that ion 7 effectively
interacts only with neutral pairs.
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Figure 1. Upper two panels: Dependence of the electrostatic potential emor, (V) in eq. (5), on « and
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cutoff distance R, in the Fennell method with respect to the potential of the PME method (a) for the :
BPTI simulations, and (b) for the MAOA simulatons. Insets are the magnified views at large R,. 100 200 300 400 300
Lower two panels: Dependence of the force vector error, (F.,.) in eq. (6), on x and cutoff distance R,
in the Fennell method with respect to the PME method (¢) for the BPTI simulations, and (d) for the
MAOA dmulations. Solid line, dotted line, dashed line and dotted-dashed line present with # = 0.1,

0.15, 0.2, and 0.3 A", respectively.
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Figure 4. Time averaged cross-correiation matrx obtained by the
Fennell method with « = 0.1 A~ and R, = 16 A (upper left trian-
gle part of the matrix) and the PME method (lower right triangle
part of the maitrix), (a) for the BPTI simulations and (b} for the
MAOQA simulations.

Kikugawa G.; Apostolov R.; Kamiya N.;
Himeno R.;Taiji M.; Nakamura H.; Yonezawa Y,
JCCvol.30,110-118, 2009



Improved Wolf Type Potential
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Fig. 1. Total coulombic energy difference A£ (dimensionless) between
current and Ewald methods in NaCl liquid system. Differences are shown
for each value of the current method parameter: cutoff length . (.2\) and
damping parameter ¢ (,EL_] ).
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Energy trajectory in NEV simulation of NaCl system, obtained by
(a) current method with r; = 12 A and o = 0.2A"" and by (b) original

Wolf method with same parameter values.

(I. Fukuda, Y. Yonezawa, H. Nakamura (2008) J. Phys. Soc. Jpn. 77, 114301)



QM/MD:
Quantum/Classical Multi Level

. ] . The QM/MM simulation system
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Cis-trans isomerization process of a solvated

Proline dipeptide
g PR Ty Simulati .
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Free energy landscape of the pyramidality

(Yonezawa et al (2009) J. Ame. Chem. Soc.)
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The pyramidal conformations is confirmed
as the transition state, reducing the barrier height.
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Pin1, one of the peptidyl-prolyl isomerases (PPlase), catalyzes the isomerization
of the peptide bond between pSer/Thr-Pro in proteins, thereby regulating their
biological functions which include protein assembly, folding, intracellular
transport, intracellular signaling, transcription, cell cycle progression and
apoptosis.
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Xray Structure of Pin1 (PDB Code: 1PIN)

WW Domain;1-39

PPlase Domain:45-163

Linker;40-44 Ala-Pro

*
------

Structural and Functional Analysis of the Mitotic Rotamase Pinl Suggests Substrate
Recognition Is Phosphorylation Dependent

Rama Ranganathan, Kun Ping Lu, Tony Hunter, and Joseph P. Noel
Cell,Volume 89, Issue 6, 13 June 1997, Pages 875-886
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Trans : Ser144 Lk EHEL
w = 150 degree

TS: Pyramidal conformation w = 60 degree



A transition state in the isomerization: Pyramidal Comformation

N
/N

N-methylacetamide and unit vectors el, e2,
and e3 in the above equation .

Pyramidality = det|el,e2,e3



The system:

N-Methylacetamide
RHF 6-31G Basis Set

Water TIP3P model
893 molecules

Total 2691 atoms in the
system

NVT ensemble
Periodic Boundary Conditions
30x30x30 A3
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The potential of mean force of the cis-trans
isomerization of NMA with respect to the
reaction coordinate (Chem.Phys.Lett.
503,2011,p139-144)
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(Chem.Phys.Lett. 503,2011,p139-144)
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Cis-Trans Isomerization
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Chain-of-State Method

R/NIRIILTF—RBRR. /N ERHIRIILEF—RBRREERTHIHE,

C IRREE LR EER LSS, LNOHD
3 AR S E R TIRILE—R/ME
FANe HLLIZEAIRILE—R/IMELT.

FL //\ \ (LA ZER AN — (23 SV A 2o AR R
FNEE Fsl (=&BEFIR)ZTRET DHiE.

B ot I T ERE.
B GREES = L ARSI ]) TRET

D. Sheppard, R. Terrell, and G. Henkelman, g—é
J. Chem. Phys. 128, 134106 (2008). °



1]
1
-

MAEEMPIREIZKS"HBZE -5 "aom/MD MD3EIH

MPISENZ LD, QV/MDIESL (w1

% 2 MUmbrella Potential Setting)

platypus
r — \
I
Force //
platypus € B '
Integration Unit e — —
€T
Coordinate Energy and Force - A
4 Ll
platypus QM
(RHF,UHF,DFT) o
_calculation Unit Ealzulation Loil —
% State RIDT—2E1E.
| #F KR UVQM/MD DUpdate




Umbrella Integration Method - Potential of mean force
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Bridging the gap between thermodynamic integration and umbrella
sampling provides a novel analysis method: “Umbrella integration”
Johannes Kastner and Walter Thiel J. Chem. Phys. 123, 144104 (2005)
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