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[J. Straub D= 22 1]
It was a great pleasure to participate in the
workshop "Studying the Function of Soft Molecular
Systems by the Concerted Use of Theory and
The

leaders

Experiment" in Kamisuwa. overview

presentations from team provided
background on the inspiration for this ambitious
collaborative research program, as well as a
description of the research teams in the areas of
synthesis, simulation, and analysis. There is a clear
and strong connection to the theme of exploring
"soft molecular systems" and an obvious synergism
between the three teams. A highlight of the meeting
a half-day

researchers, exploring a variety of application areas

was of presentations by young
and new methodologies. Through many discussions,
in the seminar room, bath, and at a lovely dinner, I
was impressed by the excellent relations between
the investigators and their excitement about future
work on this project. I have no doubt that we will
see great work done by the research teams, leading
to new methodologies and insights into the function

of soft molecular systems.

[M. Sheves JeED 2 2 > ]
The understanding and creation of functional
complex molecular systems are in the focus of
frontier science. These systems are based on their
to flexible

conformations leading to a variety of functions.

ability adopt structures and
Therefore, I find the new effort and initiative
“Studying the Function of Soft Molecular Systems
by the Concerted Use of Theory and Experiment"
based on the effort of three research groups as very
timely and important. It was reflected in the
workshop that I was happy to attend in Kamisuwa
March 10-11, 2014. It was a great opportunity to
attend lectures of the three program leaders that
described the crucial interaction and synergism
between the three research groups. These lectures
were followed by excellent presentations of young
scientists which brilliantly described their recent
finding and new methodologies developed recently
in the frame of the collaboration. The young
researchers clearly demonstrated their passion and

devotion to the project.
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The science that was presented during the
meeting was of high quality, and I am sure that the
collaboration between the three groups will result
of
methodologies and will shed further light on our

in excellent science, development new

understanding of the molecular mechanism of soft

molecular systems.

B, FiF)Hge3 M. Sheves Je4E (F) . J. Straub Je4
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Z4EHB N : MusTAR MD: Temperature Accelerated Molecular Dynamics & L 1) h %
BEERW-2 NV EREEMOMNENY VT VI Fik
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FWSCEEE : "MuSTAR MD: Multi-scale Sampling using
Temperature Accelerated and Replica exchange Molecular
Dynamics "

&3 : Yamamori, Y.; Kitao,

MESE RS ¢ Journal of Chemical Physics, 2013,139,
145105.

HURTBEERIZLO LT HEMES T DL, i
A Ao THERER S 2, MEEZLD A 1 = A LT
B9 D IEHRIL, WU RIS EE ECOR R TR F—
HEIZEENTWEHEEX LN TND, £ODHT
H% MD) Dy Ialb—varFEERANT
S VT b1 17 2 i o - A RS RN Bt A R = L
HFETA1-DICHEETHD, LMLRnL, Higlck
DD KB AEELAb D B = 3L F—HIFE O FH I
WEIZHSER RETH D, i, ARG T o
TRAX—HIER, JRFTEEMEE L EH, T
DHWIZEOT R /X —[FRE TR T O b o
ThHID o7 IR LWNLTH D,
Z ORI LT D 7208 ARFZE TIEE LV RhERE
¥ 7Y v 7 F {5 Multi-scale Sampling using
Temperature Accelerated and Replica-Exchange Molecular
Dynamics (MuSTAR MD) DBI¥%1T- 72, AFIEIT
Temperature Accelerated MD (TAMD)[1]% $53& L 7= | C,
Replica-Exchange MD (REMD)[2]D FiEZH A L TV
%o MuSTARMD (ZHBW Tk, V7Y IHIZERT7E
FIHR, HHEBIET L HR, Collective Vriable (CV) ZN
HEN, CV REN L TRIFEFET VR EHENET
NRBHEEML TS, HRET VT 7Y &
7w NET D 8E 2 R E T VTR 72 B |
TRAXF—HMIEEEEZE S, CV RIL, WiHFEZ SRS
‘EIE LI, BEZERBICRETDHI &L TH
YV EINET D, —ERBITHYES LTI
MIZBNT CV REMDRED T v TV T EHD
Rz A FaR Y ZEHESTIT D,

MuSTAR MD D)0 A & LT, Ala-dipeptide &
Met-Enkephalin O EZEF O H T 3 /LX —HFOFHE
#17T>72, MuSTAR MD (2 L% HHT R /L —HJE %
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Replica-exchange Umbrella Sampling(REUS), REMD,

TAMD. i@ % ¢ MD (CMD) 12 X AR L i Uiz, W
7Y 7 HEEIZB LT, MuSTAR MD > TAMD >
REMD > REUS > CMD &9 #§R %1372, Umbrella
sampling & D HHLIZ 5> T, MuSTAR MD @ H 1= %

NV —HITE ORGEE D S ZHERd L7z,

p (degree)

-120 0
@ (degree)

120

1. (a) MuSTAR MD, (b) TAMD, (c) REUS . (d)
REMD, () CMD DH# > F I v 7 F— a2 nbiHEn-a
221D ALA-dipeptide 0 H H T /L X —HifE

TANR~OHEMAIE > THEFIEL B
MuSTAR MD D@\ B3I &I 2 gl L 7o, ATk
FERIEL Ry | REFEROEK T AROBHBET
372 < CV ROBBEIEFT D, L, ROME
AL &R T DG 2D H D CV Z@IRT 5 2 & T,
AFEBEFFIELY b KB RICHEMAATRETH D
TEEFBRLTVD,

51 Sk

[1] Maragliano, L.; Vanden-Eijnden, E. Chemical Physics
Letters 2006, 426, 168-175.

[2] Sugita, Y.; Okamoto, Y. Chemical Physics Letters 1999,
314, 141-151.
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FWSCAH B : " Mechanism of Deep-sea Fish a-Actin Pressure

Tolerance  Investigated by  Molecular  Dynamics
Simulations"

% 3 . Nobuhiko Wakai, Kazuhiro Takemura, Takami
Morita, and Akio Kitao

MERE% B+ PLoS ONE 9(1), ¢85852 (2014).

T U F U NLHBHED RIS TH Y . MlaED
AL MIERFIC LD AERE Th B, WHRAD
T FTRGVENMEEE T EBMoN TN D
N, EDRAAD=ALFFELL 0o TWRY, 77 F

Yo7 X BESNIEE < OEFE TESRFESHLTED

TRMEF & FETRIE R D T 2 B D L DE N LNELE

L7auy,

ABFSE T, Rabbit D7 2 F 2 (Rab)D 4y TAkIEE T
Vo T &{Tolz, ZOT 7 FUnbikEERTH &
WXV, RSO T 7 F 2 Coryphaenoides armatus
(Arm) & C. yaquinae (Yaq). FEGRIEFR CTdH 5 C. acrolepis
actin 1 (Acl)& C. acrolepis actin 2a (Ac2) D& & 1ERK
L7z, 72, Acl FETV VZIZBWTYIH Y RO
Mg¥Z/Kk & ATP O HHENL(AcIW) & Q137 DHIEH % i
N(ACIQ)D 2 HEENFE LTZ, TN DD 6 s L
T, MNZITHJE0.1 MPa) & @& JE(60 MPa)Z:ff: 7T 100
FOROSFINFEYI 2L —varEEITLE,
Yaq & Arm X Q137K/L67P & QI37K/VS4A IZDHZHL
FHEBEDAE L TND, ZOEMBIC KD EmE~D
B R RAT LTz,

T U F o OFEMREE L ERIC & DR SRR
7% (RMSD)D K & 723 TS | PEBRINEY - WAl
FiFfE - FIREMEIC S FERICE LI RZ T S
ofz, Fio, BFEREOTHER T OREH RO X
RMSF)ODKE X AU v 7 ZARANT U FEWnoiz
UAEE DBE R AR >, T b, 100 MPa
AR DEIEIC K DEEMEE B2 | AR
JELIFIC L DBETITCWDIZDEEZLND,
ITAFZED FEERICE Y 60 MPa DFEJEIC L > TT 7 F o
DEERIGIEII R DN D, EA AL HETIE RN
[1,2]

JEINZ X DT 7 F o DOBEHERVFX —ZEAG)Z G
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TRV —FE(AEcont). VEBEFNE H L —ZE(AAL).
VT FA—varTy b b —ETAS) L VKD,
B DT 7 F VNI AEcont DI % E L L, FEFEMEA
WZxt U CREME & 22> TV (FE 1),

#1. 60MPa & 0.1 MPa (28T 5k /L ¥ —3%&
Label AEeont Ap TAS AG
Rab =59+ 53 520 + 32 18+ 18 444 + 57
Ac1W 11+103 532+ 14 16 + 26 527 + 122
AclQ 16 + 85 575+ 43 13+ 15 579+ 65
Ac2 =52+ 127 512+ 29 19+ 24 441 + 112
Arm —-147 £ 67 510 £ 22 29 + 20 334 + 69
Yaq —-153 £ 92 535 £ 25 30+11 362+ 77

N7 keal/mol

KRFBFEABICTHEB OB TBER SRR N T2, 3
WRDT 7 F AFEBO LA H o7z, R~V
v 7 ARA NT v R ERESEROT7 RA L VR %
ESHEEN STz, 2N OB EEROT 7T
VORIEREMICES LTS EEZ 6D, £,
RUFFIZIBWT, U RO ATP O ) ik b (& ke
Th D K137 BICHEBMAFELTBY ., mETFICBT
D2V ROMBEELZ I SERN DD EBEZBND,

—fRAOIZ, ATP O UV EEEALIZ IEE AT O D35S
T2 & PREBREOZED b IIK SR INE X
N5, LnL, ®ECBWT, HEiEfA L IERTROME
BOENTFERIZB WD THEZ I TWRW[1], ATP ©
ARG 31T D SRR DALEBIR & TR~ T & 2 A,
RGROT 7 F AR S W LEICZBIT 5
FEMRNEN -T2, 0D, PHEEBREDZE
b & REREIZ L DBV GV L > T, HWE
TTRHENELURDP T EHHIESND,

INBLOZEND, RERDT 7 F 132 LD
DEHIZ L > T, BETICBWTERETHY, VA~
R %50 < RFFT DI ERE CH D 2 L3 oiz,

51 FA 3k
[1] T. Morita J. Biol. Chem. 278, 28060-28066 (2003)
[2] T. Ikkai and T. Ooi Biochemistry S, 1551-1560 (1966)
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Network in the Active Center of Channelrhodopsin”
&% . S. Ito, H. E. Kato, R. Taniguchi, T. Iwata, O.
Nureki, and H. Kandori

MEREE S« J Am. Chem. Soc. 136, 3475-3482 (2014)

: "Water-Containing Hydrogen-Bonding

FEFe 2 DWVDOBIZ RN I2WIFIETH D08,
VAR EITINET % 2 7 BNt D3k & iR
THHOY— )L L TEDND LI Te,

@izt Z AL Lz GFP 72 E a0 s o)
JEIIMA T EDRIa K7y a2y —LE L
THW DEE) BEIFAEBR L2 2 & T, ik
RfEH~OBEBRZHGF I TWS, A7 h =3
T AT REMEIN D FEINICIBNT, Frrrnm
R7 3> (ChR) (IR L > TH R EN
HIZRZBT . MY U AL AU E RS D SR
e PN ~TGIE 9 2 il L 58 O it i i 2 L
BB ENRAREIZAR o T, - T, ChRIZEIT B
WA A Wik A T = X LD, B & 7etie &
BT HMEDTa 7y (K1) OFfRIZT T
72 < BEERERRIA D 7= 6> D — VISR b BT 1= 72
HEROTZ L2 D, 2012 4, HK-TEARNFIC
Lo THEIL L7 ChR OfEdEEREITIC X > T
BOHTHDLFF—IVIREBICE THA A0
BYENPED> TWVWBEZ ENRHALNZZ2-T2[1],

AR BT ABAME & O ILFEBFFRIZ LD |
B RIC Ko TR B R U7 B4 3
BOT I BRERARIC LT R R A
7 MV HIEIC X D HEERNT 21T o 72, 2O FE
EHWSHE, LFF— XU TEO T
I, & X7 BITHES Lo AK 1 O JR 7R

®
2054 K Jakrw B4 t— o —
R Ll Frrl (EfEEER) (RBMER)

s+

1. AR o R oo S F S F R kGE

AADS.

BT DIEREED N TE D, HTHHEL
WOR/ER Th 2 KHEHE K — (0-H & N-H,
HFHKH:0-D & N-D) &5 O T FEM 7R fEITIC LV |

LI — VIR EOKFEE Ry hU—7
I F CHEAGAA TSGR DS FTRE & 72 5 (2],

AEl, 77 K TORNGHIEZ LY vFF—1
DN BAEACTNNT A ) HEE R L2 T Lo & 2
A ChRIZBEHT D oD =— 7 7o fEE G AN
LMzl o7z (K 2), —oRIE. thofgtmil
0 R7y Ll LT ChR X% DKy 1% 4
VRTBNEICHEE L TS Z ETHDH, T,
ChR DA AU R EMELTND
tEZO6NS, B9 —2F. CROLVTFF—L v
v IHREN T v N AL LT VR g b ERE,
KE/EAEZER L TNDIETHD, ZNETIZ
HHAILTOWDIRY (AESR e K7 BT 5
VFF =y TRBEDOKEREET 78T X —
13K FTHY ChR THEHEI SNV TFF—nv
v 7R FHEOKRFZRHER Yy NT—271X& b
THRRLDTHDZ LB borot-, 7 NiEhk
DIFFERT D DAL A A Wk O 72 8 O K X 7ok is
EACITIEEF LOKFR/EE Ry N — T )N EE
THDHZ ENRPHLENI - TWND,

ChR AR 7 Tlidle F v xv & LTHEET
D AT = A LE A03 BERERIRKOBLE N D & & D
D THRELS | 5% bBIE T L% L etz 4
HE DRI EIT-> T E T,

51 ISR

[1] Kato et al. Nature 482, 369-374 (2012).

[2] Furutani and Kandori, Biochim. Biophys. Acta in
press (2014).
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58th Annual Meeting of Biophysical Society SR &
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20142 A1 HH 19 HETH 7T v R
THBI M4 7= Biophysical Society @ 58th Annual
Meeting (B L E LTz, S EIOWINERIZHTZ > T,
AFFARFEIR ) D A TR IARAE D 7o D ficE & 3
BLCHEE Lz, ZOREBMY LCUE#E L RS
7,

A | L 7= Annual Meeting X, 7 A U b D
Biophysical Society D44 T, R DAY ERFD
RENEE - T, X7 EPCRE., il o
B2 D T —~ THRREK - St c 17 o BEEFS T,

L 1% T Free energy calculation of protein
conformational changes using parallel cascade
selection molecular dynamics simulation and
Markov state model (77 A r— REIGHI 518 )55
Sal—varéwiaZRETTLEHWEZZ R
JERER OB RVX—5E) W HBEE TR
AL —=RREATNE LTz, SRIOERTIT, 737
BOMEZ OB RV —HEE2ER HET
DFREEREL., ZOFEEL/NF N BITET LT
MERERLE L, # X7 EMEE(LOBHRT RV
X —HuE & 3@ H O 4y 8177 (Molecular Dynamics :
MD) v a2l —varEHWTERT HE. HiE
ZAbD B R O SRR RE A~ O B2 (X R R 0 MD
SHENMEICR Y T, £ T TABIRTIE, BURKY:
Ot B WF % E TB & S L7z Parallel Cascade
Selection MD (PaCS-MD) & ~ /L2 7IREEE T /L
(Markov State Model : MSM) ##AESbHETHH
TR — I OERE EEER TITo TV E T,
PaCS-MD 1387 LWFiER 7=, FEO&IZONT
ZRLNE L, £, MSM (FAL b Tnb F
B2 D TRESMIZONTOMORERMZ%Z T E LT,
I 52, MSM 2B L Tik, o NEORESMLOX
BHEIZ DN T TR NZEIZE W3RN < & 2 8K -
TIRpolz, BIXZOREITOVWTE SRS M &
B, HOOBRESRMEORDFTOFMASL LN S5
MSM OFimaTWE Lo, ZTD X 5 RO T,
BRE OW R 7270 MHFOBERICHEYICE 2
DORELNWZ ENR L2 b0 £T, LR E A0
DT 2 MENH HIFIE, B OWNERR 2T
5 X VBN N0 £ LT,

Annual Meeting DOHIEZIZ D DHFFEE, XMV
WAL AT T 4 —IZoH DX RFED Blair &,
VIANZTINAZ T+ —RIZHHAZ T4+ — K
KFOD Fayer W &56 LE L=, Blair #F ClX, FAD
WIS TH HME XA EET—F —[EE T DOEEIZD
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Wik L C&E £ L7, Blair ZRITMEAETET—
2 —THL D¥EBEHRE SN TND T, FOHETY
WHDORELTCNDERT—FEMHALTNET, F
DT, Dy Ialb—ya AW EEEFD
TFAEEDIEREB I > TWET, FWmTIE, 7
R BEAONERRCEE TNOZEMOF EIZ O
TOERNHY £ Uiz, FOBZEICIER IRk E R -
TWeEx, EREOR LHb W& E L,
VLA 7T 4 —TIE . FADIEIAE CAFREOR
B Z2 P~ DT Blair % H O N A HTE
o TWEREEE L, £, ROBFEL Voo
EFOMEEETH Blair BdRICB Z > T2 & F
L7z, EWFBEIZEHE L TRV F LA, & TH G
LTHD £9, Fayer #FTiL, FEBRERHDO RFEDK,
BHVWOBIRIZOWTiEm L TEE L, iz,
Fayer ZiZ 3270 IR CBEWVWTE EHATLEN,
WIREORENE LT T FAEDVE W & AN FEERER
OfifFZE TEIZB Z > T LE L, Fayer Bz
BEIEDHEBROE — NE T, Nt bERGF
THEA S AFZES LW E T, GEEI MY FIch & AR
TWHEH9TYT) RIBROT7 = A MRSV AL—F
—HEEEZ R0 REOFHEIEOMN R EZ ) -

DLFE L, #EFTBEOTIT LD ERE VW
FEELR,

AR OFRSEOMSEET, HEmOHEROMEET
172K, ERRAOMREZEONE Lz, REFEET
IEERLEROHEEL T —~ Lo TWAH D TY,
FERFERT T Tl ERuRR L RETniiE<Z e T
EBRIZRT 2B N LV IRE ST HWET, SR
T RSO & 4 1% OBFSEITIE D L TN E 20T,

2N Fayer iFOVEH S A, ANEH, AX T+ —
RREED 7 —_—2 T —fg FREORET » 12T,
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Biophysical Society 58" Annual Meeting ZSN$Re

sy B GRRSAENF - A0 FEEEAFTER)

2014 £ 2 A 15 BB 19 HIZ»F <o 737
VY RAPEFRAA—= LA —THBEINT
Biophysical Society 58th Annual Meeting (Z&/1 L
7

KPR T, BB D8k % 23 B O 4,000
HEZ DHEEN DL ORRZ —IZ L > TiThih,
HRFNOSIM LT H =D L REBH S ZE L
THEm RO R RO LN TET,

A0 BEDWFRNE L BARDIEN Y FV I 2 b—T g
a2 HOTEAFROFER &2 V7223, FERICE S
DRENGY . Hin - FRICK DML RBATUR
ab—3a LK OB MR OEE—MATH
DT ENIND, HTHATEINT (MD) % HVWifF
72 1% . Platform: Molecular Dynamics I - II |
Workshop polarized force field #iX U & L7=%<
DOEEZERLTRY ., ZOnHFOHRLMNRAEE S
OTNDZEDRE BN, KT, BHE T HERR
IREEME S X7 BT DIFSE - MBI D53 TR A&
WO R DL - RO I L2 %D
Bi%E 72 & OBFRITIEF 1A TH Y (BIED MD % Hl
W FE D R 22 & JE 95 Z L N T E T,

FCTHRIREN S T2 ED 5 blz, RTHHT 1
SUBEOKPOZ T BITHT 2R MD G
HaE{T-722 & TH47: D.E. Shaw Research (2 X
% “All-atom simulation of ion permeation in
singlefile channels” (M Jensen) & < /L2 7iREEE
TNEHRAWEFEEZRAB LTS V. Pande H O
of GPCR
activation pathway” (M. Lawrenz et. al.)73 &% > 7=,
AT MD B Anton & W 2R TR T 2
2b—varThh, REINB A Ea—T 47
IZ R D REOERFFHOHE/MR L~ /L2 7 REBET L
LTI T2 2 & C—o2DRERvIaL— 3
Y OFRERITHIR L 2B TR Th 5, BIEDRE 25T
B Y — 2 &%) e FIETIEH L2AFgE & LTk
-T2,

ZOMIZ b BFFHET VWY R =Dy
2 bL—3¥ 3 X Metadynamics & Steered MD
EHALS DO HAZ R AX = FIEORER ED
RO BRE LWIIEZM Z LN TE R,

“Investigating  ligand-modulation

28

F2. 2013 D ) —VUHULFEZEED A THD
A - Warshel ® QM/MM 72 KD~ F A7 —n v 3
2b—va VBT AR GEEOMREREIRY KD =
—ET AR TEEA < BESIC b EENT

HOBHRILET IV « REFETILO~)LF A r—)L
VIab—a CRERBICET OO R 2 —3
KIZBWTH L L OIFEE L OFiiaad FFo>Z L3 TX,
MERNENS, TLPrTF—aOhEETELD
T RNA 2%GD T LIRTET,

FROBEEIZONTH, RAY—HEREIHIAEE
ERA PR - AT RLARERTEH I N —
R HBeAn S 4, AFREE R TH— POz a2
72 EEm c RIMETEHELT 2 TRB STV, 2
NHDLRIZAKRENOFESTHRY ANLTN Z &
NTEHLDEERH,

FIFERBININL ST, BY T4 V=T KEAS—
7 L — @ Shaofan Li #iROMEELZFM LT, Li
# 1% 1%, Department of Civil and Environmental
Engineering ()& L. FEFfpikiEo MD FHHEICET
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