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The attempt to control the ability of cell agglutination by the NO
photodissociation in the carbohydrate-binding protein
(Tohoku Univ.) I. Satoh, H. Hiramatsu, T. Nakabayashi
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FR{bRRE L 72 0, Cys ISH 53 FIN S-S KB A TEALT 5 &, Wt-hGal-1 (ZHELE 720, Hifa
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Analysis of dihedral angle of peptide main chain in helix
using the two-residue °C,"®0 isotope labeling

(Grad. Sch. Pharm. Sci., Tohoku Univ.) Hirotsugu Hiramatsu, Hitomi Okabe, Takakazu Nakabayashi
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952 &ix, X7 BOENRME 2 8iF+ 2 L CAREW 2 EEMEZ R, ~Rob
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Effect of cholesterol on energy transfer in DPPC lipid bilayers observed with
picosecond time-resolved Raman spectroscopy
(Gakushuin University) OSyo Kitamura, Tomohisa Takaya, Koichi Iwata
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ATR-FTIR study of anion binding to monkey green sensitive visua pigment
(Graduate School of Engineering, Nagoya Institute of Technology?!, Case Western Reserve
University?, Primate Research Institute Kyoto University®)
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[5£8k] HEK293T Mifafkic L0, VS R E 2 RBL L, FmiEEAlc L 5
ARk, 1IDAHUE S T A L DR D%, PC U KR Y —A~EFHERK L7Z, 0.1mg DF
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NOs. NsD#EESIZ L > TELNTZ ALY MV THY | WMFITHELL L TWBHD| ﬂb



CIOREAIT &> T b 2% e ——
7 kv (a) 1% (b),(c) &ITHE {

AR Lo, X UNTE
D _WIEEE KT 5T I N1
fEI (1690-1620cm?), 7 I K
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1. Wang, Z., et a., Biochemistry 32, 2125-2130 (1993).
2. Tachibanaki, S., et a., Biochemistry 34, 13170-13175 (1995).
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Low-temperature FTIR study of the intermediates
in (6-4) photolyase repair process by isotope labelling.
(Nagoya Inst. Tech. Japan', Grad. Sch. Eng. Sci., Osaka Univ. Japan ?,
The Scripps Res. Inst., USA?)
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[F] AEIKREEO =RV XF—%THRICRAT 508, SR X— & Fr R e SO 2R
92 DH DNA NHEIEEZETH D, BIEEWZ I DfEREIT, AR E-TELE
DNA #H5%, T8EMEHL 2N XF AN EHE - TEETLHIZENTE S, BRI EH S DX
FERNERICHE A L7z FAD TH Y., BILBU(FADOXN) B RREIZ L W & 2 % /7 VAIFADH) %
RCEERIEEE b o BB TT(FADH) 24K T 5, CREREICIT, v r7a 7 X Ay
VYT HA~—(CPD)ZEIE T 5 CPD JtRIERSE & (6-4)EY (Figure 1, /£) Z{EET
% (6-4)¢mIERESE (Figure 1. ) 2RAd 525, WLy FADH 2NEEEFE T THEE2RINT 5
ZETIEENFERT D, (6-4) N IRIEESE L CPD KIRIEEESE L LR RSEL . USRS O Ffig
HLIEN TS, CPD L W MRS Z AT % (6-4) W EM DIEEICB W TIEIIRE DL A LA TH
n. EEERICBT 54t 2 oA (Figure 1, FHR) AREMERINTE7, Ll &
BB D SOSF ER OREERIT I TS T H D[],

Fx 137 — VU 2B HARINFTIR) 73 Y61k 7 W T & AT 2387, 241 E T FADOX 725 FADH™
ADIEIE R O6-B) N PER DIEIEIZ BT D FTIR AT M EED Z LIS L. SRR
B T 7o sifé A2 B < 2 & Sk 72 [2-4], A RIFR 4 1%, Xenopus (6-4) ) [RITE B 12 L TR
FTIR 3 tiEa AW IEfT 2 AT & 2 A, (6-4) EM DEE P RIKICH KR T D2EZE2 5 A
TWDEEZBNDRNEANRY M ERERGERICRZD Z IR L, &I, PC %
(6-4)L[EIERESE & 180 KERR(6-4) e EM A MW= HIEZIT 5 2 & T, FTIR ¥ 7 F AL DRJE &t
KOEET NV ERET D,
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Time-resolved infrared study on the photoreaction of Thermophilic rhodopsin
(TR)
(Institute for Molecular Science®, Okayama Univ.?)
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Orientation-sensitive imaging of feather f-keratins by VSFG-detected
IR super-resolution microscopy

(Tokyo Institute of Technology, Chemical Resources Laboratory)
oYukihisa Watase, Kohei Ushio, Masaaki Fujii, Makoto Sakai
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A sub-micron step closer to spatially resolving the magnetosensitivity of
photochemically induced electron transfer reactions of flavins

(The University of Tokyo) ANTILL, Lewis; BEARDMORE, Joshua; WOODWARD, Jonathan

[Introduction] Phenomena arising as a result of the radical pair mechanism (RPM) have
been extensively studied over the last 40 years. In recent times the RPM has seen
renewed interest after being proposed as being a prime candidate as the physical
interaction mechanism at the heart of animal magnetoreception.! Blue-light receptor
proteins called cryptochromes and in particular the photochemistry of the flavin
adenine dinucleotide (FAD) and the tryptophan triad components of cryptochromes
have gained much interest in research in uncovering this mystery.? Moreover, the
photochemistry involved takes place in a cellular environment and therefore one would
like to examine the mechanisms taking place in a spatially resolved approach.

Here we present the newly developed transient optical absorption detection (TOAD)
imaging microscope with high sensitivity and sub-micrometre spatial resolution, which
allows direct imaging of photochemically generated radicals. We also demonstrate, the
magnetic intensity modulation (MIM) imaging microscope that allows direct spatial
imaging of magnetic field effects (MFEs), which can selectively image regions containing
magnetically sensitive radical pairs (RPs). Both techniques have the potential of directly
measuring flavin photochemistry and magnetosensitivity in cells and tissues, such as
cryptochromes.

We display the capability of the TOAD/MIM microscope by imaging the short-lived
radicals generated in the photoexcitation of flavin adenine dinucleotide (FAD) and
tryptophan (Trp) in aqueous solution at low pH, demonstrating the ability to study the
magnetosensitivity of FAD + Trp derived RPs in volumes of less than 4 femtolitres and
with sufficient sensitivity to observe magnetic field effects of less than 1 %.

[Experimental] Measurements were conducted on the TOAD/MIM microscope.
Technical details are described elsewhere.? FAD (200 puM) and Trp (1.5 mM) were
prepared in a pH 2.3 buffer solution. For thin sample preparation, polymer beads (2.5 -
2.9 um) were added to the sample solution and 1 pL of this solution was sandwiched
between glass cover slips. For thicker samples, the polymer beads were replaced with
100 pm glass beads and the volume of solution increased to 5 pL.

[Results and Discussion] The electron transfer from Trp to the photoexcited triplet
state of FAD creates a separated biradical. The FADH" + Trp’* radical pair was monitored
at 532 nm (with a 450 nm pump) where both species absorb comparable extinction
coefficients and lifetimes of a few microseconds under the conditions of the experiment.
Figure 1 shows a MARY (magnetically affected reaction yield) curve recorded at a single
point of the FAD (200 pm) + Trp (1.5 mM) sample. Only 4 min was required to record a
MARY spectrum at this signal-to-noise level. The vertical scale of the MARY curve is a
percentage change in the output of the lock-in signal as the field is probed.



Figure 2 shows an image of a ~2.5 pm
bead surrounded by FAD (200 pm) + Trp
(1.5 mM) in pH 2.3 buffer under flash
photolysis mode (300 ns pulse width of
pump light (450 nm)). The sample
thickness is bead controlled (i.e. <3 pm)
and the lasers irradiate a sample volume
of <4 fL with a beam waist of ~240 nm.
The imaging signal is a direct measure of
RP concentration and is reduced to zero
in the area of the bead as no
photochemistry can occur in this area.
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Figure 2: TOAD image of a 2.5 - 3.0 pum polymer
bead surrounded by FAD (200 pM) + Trp (1.5
mM) solution at pH 2.3, 1 pL solution, 2.5 - 3.0
pm sample thickness.
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Figure 1: MARY curve for FAD (200 uM) + Trp (1.5
mM) solution at pH 2.3 with 300 ns 450 nm laser
pulse, 5 pL solution, 100 um sample thickness.

As  cryptochrome magnetosensitive
photochemistry involves the same
species (in a protein environment), this
microbead image displays the potential
of the TOAD/MIM microscope to be used
to image magnetically sensitive areas as
photoreactions are occurring in cellular
environments. The aim of unraveling the
mechanisms of RPs both in vitro and in
vivo will hopefully develop key
connections between the fields of spin
chemistry and behavioral biology.

[1] T. Ritz, S. Adem, K. Schulten, Biophys. ]. 2000, 78(2), 707 - 718.
[2] H. Mouritsen, P. ]. Hore, Curr. Opin. Neurobiol. 2012, 22, 343 - 352.
[3] J. P. Beardmore, L. M. Antill, ]. R. Woodward, Angew. Chem. Int. Ed. 2015, 54, 8494-

8497.
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Excited states of thioguanosine and dithioguanosine

(Aoyama Gakuin Univ.) Shoma Miyata, Tasuku Isozaki, Tadashi Suzuki
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A single microdroplet levitation apparatus combined with microscope for ultimate biosensing
(Kyushu Univ.) Kenji Sakota, Hiroshi Sekiya

[ixt®iz]

B EA~FL - um OB O KR TICB N T, SEOBRRNEIEN TS5 &, #NERNT
FAE LT T ~ VEBELEO —EITIRENEICE CiAn b s, ZoE X, KHOINEOE S 1K
D ROEREFIZ BT D &, RENICEEERTEREND. 2O X5, MUNREITmD T/hE 72
SRR E L TOMREEZ - TR, TOMEDFFELIHNLNA TS 2. BUMEIHESR T T, Al
Z2f & AR TEBS T — FOWREEESMNEIT D720, e nTOMEERANRKRE S BT 58
ENRDHD. e THHRENOX, o1 (R1) ORIEIREHEN & BE22 - O E/ER TH 5 BRIk
HOREED, PR TR S - v Ml &7z 37248 (Purcell Z15R) TH 5.

F7o, ZEM ISR S AV B UMY, REREIOBE I - TRTRRREKIEEZTER T 5
723, HRERONEA UiADHEE S &2 37 Quality factor (Q ) MWMBO CTE< b, ko T, #/NEE
WIS 20 Fa R e 7458, MO TRERVWLEWETL—F—RIRICEDL. ZhET, B
—HZIVOLHBRAFRFTITINAT, F@IFL— BT L IR 2SI TR WAERS T (BEX I
BB T72E) hoDL—F—RELHRINLTND. KoT, UMK, S OB L
il L — P — 3R Ll D Purcell R %4 EFLSFIHT 52 LIk T, ZAVE TITRVEE TR F
ERIETEDAREMEN D D, Fx TR, EEKEANA Ao 7% B U U N By
JEEE AR L T D, RBERCTIE, EREBEOMELZMANTLL LB, TARHIE L TTo72
Bt TRy F MO 7 2V 2 Z —fhiEg =3 L ¥ —B#) (FRET) (ZBT 2 EBRHERICOVWTHRET 2.
[ B E DHE]

T L7 hu AT LB Ko TER L72BUNER (B 2~10um F2E) 1%, FATERMA 4 FF
Y AN Ko TEMAIR SN D, 20L&, BUNKRFLOFHELIEC K > TH—OBUNER O 7205 b
Ty TRNICHE SN D, ATEREA A0 N7 v TOWNAl 2 MOEBMIZITEFEZ N7 > 7327200
T (1.2~3.0 KV, 150~1000Hz) ZHIMNL, & FEOEMIITEINC L DB FEMET 27200
DC BIEZHINT 5. f L OBMITER, HESETWD. EETHEEO SREHESY) L X% i@
L THUNEIR I L—Y — 2 RS L, KD O 7 ~ VEEL A R Ut L v X2 VW CHliET 5.
INBEFE—LAATY v ¥ —I2LoT 2 DT ond. —HONITHEHEOBEME %152 72012
CMOS 1 A ZiZhEt s, &9 —HDONIFAY b ZFHIT D005 tdm~tkbn5.

FRET DEBRTIE, RF—FL L Tr—4¥I26G(R6G), T/ 7 ¥ —F L LTr—43 > 700
(R700) A M\ 7z, LI A X 7 —n & 7 ) r— LORGEE (50 vol%) % Huviz.
R - B£]

B 1iziEmE oL EHWTHE LZ R6G (K —) BLR700 (77 &7 % —) OREERDENA
R MVERT. K1 bWLNRE I, 7787 %=1 ORENEL 72512 L2238 - T, 560nm



FEICBI S TWD RF—0F0bDEEN < 72> - R6G (dono)

TV0o. i, BEBERECENT, FF—SF 2 A T
57 7T H =434 FRET WEUZ720, K FP—45+F £ 7 — o1/0s
B DEIHI LTV DD Th . 2 i
217 R6G & R700 % & o Ul (~1opm) o £ ]

EHAN MAERT. 2@, KF—pTores | —

TP/ NIRRT DB DI AT " THY, 600nm {3 500 550 600 650 700 750 800
Wavelength

BRI S TVD Y ¥ — 7 TRV FF—S T b o avelength (nm)

. N - . N . X 1. 532nm DOREWER &Kz A7z & D R6G /
— 3 F G UNEE NS DRI AT SV TH D, K
2(b)CiE, 550nm 7> 650nm FHFIC /ST, RF—gyf o sneremees ot (o
MNHOT 1 — Rpa Nl ST 523, 2T ﬁm@_ (@ DA 0.1/0
600nm fFTiICBHl SN Tz R —0F b L —H—
FITBEBIZHERILTWDS. —FF, 760nm Tz v — ‘k ’l (b)DIA 0.1/0.5

FRERNSBMENTEY, ZHRT /LT 53 Th B

LOL—F—RRIRBTES. M 20BLOWAE, T .g'

IR TS =T OWREERINS TTz & EDFH AR | E_ﬁt::: PR o

NThDH. M 20)&FERIC R —0 b7 r— R

WIITBR S TV DA, L—PF—FIITE IR L fkﬂm ’(mem
l

TWa. —J7, 760nm fHiTicBlfllsns 7 7 v 7% —5 B e AL
550 600 650 700 750 800
Wavelength (nm)

FROLDO L —F =3I, 77 v T E— 1 OREDHE
MT DI LT o THRLS RO TND Z ERDND. o )
) 2. TN IZTE L7z R6G 36 LUV R700
31, RT— 10 b0®EEBLI N —F—RNEE o osrz<s b,
BT TE— A OREIIRLTTry FLEKTH
L. FROT vy MIEEOWKICET D R F—0Fnb 10+

DEINHEEZFLTEY, 778720 FORENRHE 5 os- © cuvette

TMF B LR o T, fak 17 R by T-7 B O A8 1 g 05 O Lasing signal from a droplet
HERTNDZ L BbHSE. —FH, HOTHy FCRL  § o4l

P MU NER DD, R OB DERICEAST, B & oy

T=3FNOD L —PF—REERBHEE SR TND 00 o

ERDMND. ZHUTEMRICIIRO X D ICHHTE 5. 00 05 10 15 20
W, AR TR0 L—F—3NIT 4 ¥ALREHNT Acceptor concentration (mM)
MUITE LD, ZOHE, 3FAL 4 FAOHENMOMT  go g ot pmsmirnT s vry
REESFHRBRENTL—F—FENB 5. 22T, — I TG AR

L—HF—RFEE LTS K =570 3FB (HHWVIT

2F/H) DWERLL T 72 TS HZ—3F L ORI TFRET BE L% &, KIS EHERT5 2 ENEEL 20,
LW =Rk s D, L EORERIE, MUNRRTICE T S L——5 A S Z LT FRET
EEEEICRETED ZEERLTVD.
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The effect of molecular-weight dependent adsorption of polyethylene glycol
on two-state transition of myoglobin
(Kyushu Univ. ) OShota Yasutomi, Kenji Sakota, Hiroshi Sekiya

[ 5]

IA T e E(Mb)IE, WO T AEENRI SN Z "I EE L TAATHS.
Mb HIZAFET DNLIEIRNLV T 4 U OEEERTH Y, BBy I3~ LR OEITH A
THZENTED., ZIET, NAIIHT OMESFOMERENNGIER T X
RO EOREEEA IR ENFE LA N TE 2.

B RTED X RSTEREIERANT 21T, 2o B DRSPS L2 5. )T L
»7Va—)v (PEG) (3% v /"I E DR B L T OWEFH L L TEXFIHI AT
L. Fiz, TEMIZH RV EEREICEBSET5E, UIE LIERIEMEOEERD
BT 5. PEGITEME LT Z v\ E % RIBEICHASEL72DD) 74— VT «
YIHEIE LTHRAIHENTWD., ZD X IIT PEG 134 /37 BHITKT DWMAIE L
THEA 2B THOO N TE A, EBIZ PEG Z2RINAIE L CTHEHT DB, @
Y72y 1 EOBEIRZ EIZE < ORI ZE L, MIFRRE D OERELNRNT EH 0.
PEG Z¥siNAl & L CRHRANCFIAT B121E, PEG M ¥ v /X 7 B O NLAREE 22 EMEIC G-
ZDMEL T EOBMRMEZHME T 5 2 EAMBEARRIRTHD. £ 2 TAIFFETIE,
Mb D KERIRRE & ZEMEIR BB o 2 JRBEHEERE (264 5 PEG OFSIIZh R & 2 Doy F Bk TF
PEIZBI L CTIFZE 21T o 7.

[ 28R FE]

Mb 2.0 mg/ml, PEG 0~16.0 mg/ml @ 9 FEE DOEIE 2 FH% L, Mb @ 409.4 nm (233 1F
LW DIREZACZRET 5 Z & THRIBIRIZI T 5 Mb ORI dhf 2 1E L 7.
PEG ™4y 1-&:I121%, 6000, 10000, 20000, 35000 > 4 FE¥H % FH 7=,

[R5 L O 42

BIRRIZF T D Mb OEERIREE MR 2 HET 5 &, Mb iK1 81°CAHa T 1 Bt s
Barmdolx LT, 43186000 1 L < 1310000 0 PEG Z¥Sh L 7= 1A Tl 2 Bk
OEBNR LI (K1), —FHT, 431& 20000 & L < (X 35000 @ PEG Z i L7-
WRIRIZ BT DEBIRE R, Mb IEEO L O EFEFIZEEIL TR Y, 81°CHHIT 1
Bt otna R Lz (K2). K1 OEEBRT — 2% L TRRIRAE & ZBHERIEDM D 2
RS 2 E U CRENT 21T 9 &, miRfilcBlil S s 2 B H OBIRE Tm 1,



Mb A CORBIRE L IZF—BT 52 &
Nhnol-(M3). LoT, TmlE7V—o
Mb (PEG 233 L TV 7220 Mb) O idiin
Blizxtibdd B2 oD, —J7, 1 Bt
H ORI E T 1%, PEG OIEEITKIFEL
TEET DN ootz BAITRER
%5912, T % PEG OEFEICH LT 1
v T LEUTOXTHEHETE S Z &M
Do T,

Tt = T+BmaxKa[PEG/(1+KA[PEG]) (1)
Z 2T, KalZ Mb & PEG O#EA T2, Bmax
X PEG DW= & HnfE iR A LI AL H 5
%1845, [PEGlIX PEG OEETH . (1)
DOEDE2ETT > 7 2 a7 oW E L
FUEEZ LTS, M4 DERT —ZNT
YT a7 HONERIZL > T EFRLR
HTE5Z b, 1 BEAOEBIL,
PEGAAMbIZWAET HZ LIZ L - ThHl i
ZINDHEBRXLND.

PEG 6000, 10000 ZiRhNL7= & 2%
Mb 7% 2 BefE CHEEIERE L7 2 &, BLO
Tm, Tme (ZZNZH PEG 2335 L7= Mb,
ZUV—DOMbDEMREEZRL TNDH I &
25, Mb & PEG OZFENIRD L 9 IZ& %
bivd. £, Tm LTFOIREIZEWTIE
Mb DOZEMIZELE Z 59, KARRED
Mb 7% PEG & Welis DY ficdh D, —F
Tz L EOOIREE TIXZEMEIRAED Mb 78 PEG
EWEENZH D, T < T < T DIREEHD
P CI%, PEG 28 Mb IZWET % & Mb 132
PS5 2%, PEG 3 iAE T % & i ONE ) 7237
FHEEICABIICITVEEND LB X6
ns. Xo7T, Mb x4 % PEG O MiLE
& Mb OREEIERIIFHAIZHE L TE Y,
)72 AR REIC B D = v o T,

O Without PEG
0 2mg/ml

8 mg/ml
vV 16 mg/ml

Temperature (°C)

X 1. Mb+PEG 6000 & DA% 1 th

—
~
1

—_
N
|

Absorption Intensity
o -
(o) o
1 1

e
o
1

O Without PEG
0 2mg/ml

8 mg/ml
vV 16 mg/ml

T

Temperature (°C)

[X] 2. Mb+PEG 20000 ¥&IK D#A% 1R Hh#

(== (oo
w >
.|

(=
N
|

—— Without PEG
® PEG(6000)

(==
o
|

~
©
|

Higher Transition Temperature T, (°C)
[e=)
n
o

—
6 8 10
Concentration of PEG(mg/ml)

14 16

3. Mb+PEG 6000 /S E DERFEIEFE T

©
o

[
(3]

(==
o

~
o

[=2]
ol

(=2
o

® PEG(6000)
—— Fitting

Lower Transition Temperature T, (°C)
~
[$a]

—
6 8 10
Concentration of PEG(mg/ml)

14 16

[X| 4. Mb+PEG 6000 {&K DESFEIRE T
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Psuedopolymorphism of 1- and 3- methylhistidine hydrate crystals
(Kitasato University)
OYasutoshi Kasahara, Hikaru Endo, Shigefumi Yamamura,
Yoko Sugawara, Haruki Ishikawa

(]

BRODT7I/BIE. M1EOERFOY (His) D& IHERETIIMEEA A ELTHE
L. EHREDFRB I UL FRKFHEERY FT—V ERT B, hiE. +1. +2 D His [£.
BRKEDEWVCE ST His B FDIAV T+ A= 3 UAKRECELL. HFASLUHFREK
FREICKELEEE52 D LEMEOARHBETHRE L1z[1]

FERBFEDOBVCL>THHERTDOT =/ BOKFHEEFAOELLaV I+ A -3y
AELT B0, 73/ BEIEREBORLUSELIEHFET S,

His 1-MeHis 3-MeHis

B 1 HisBKkU1-. 3-MeHis DD FHEER

His D4 24V —ILIR(Imd)D N [FRFHN A FILiE Stz 1-MeHis (B 1 #F) & U 3-MeHis (K
18) &, BEHFOTIVFUORIAIUHD His BAFILESNTHEEEINS, ADKRATE
SN d 1-MeHis (£, RPICHM SN DD THAZ VNNV EOHERERIEL 5-OICFERSH
TW3, —AT 3-MeHis [&. ALUSADEMEVTHESNE I EMNRESN TSR], 1-B&
U 3-MeHis (&, Me ZEDEAIZ & Y His EEERTHFHRE L URFRIKRBEENDRELLEILT S L
FRIND, SE. BEER X FEEETIZEY 1-MeHis [XZKEES. 3-MeHis [$—KF1¥HE
BTHAEIZLERALNICLIz, CNODHERBIUMEDS T U ARY MLAIEZITVSFOIR
BIREADSFECDNTHRE Lz, E5ICMeHis IZDOWTHHAY DRELEEEZETLSEEH
R X #REHCAE (PXRD) 217\ BESIVEREITKFLE-BEREAR o=, RFEETIE.
MeHis DEL LR DKM EBEDE VDN TERT 5o

[RER]

MG (X)) D 1-MeHis 8L U 3-MeHis . ENENK—I %/ —ILE L VKM L BFER
THLN-EHEREZANT X #BE@TE1T o7, 1- MeHis, 3-MeHis IZDWTEES L VERE



ZEESET. PXRDBAIEZTHESIEEBIC. DSCHBLU TG BIEFEIToT1zo Me EDBALIED
EBUWZK D% His DIREKE~NDEZEZARD-OIC, BRESEBLUMERAHDSI T ARY b
JIVRIFEZ1To1=, Gaussian09 2Kk 2 FEABEECE (B3LYP/6-31++G**) ZRAWBERELS L
UEERSBITZIT o=,

(BRBELUBER]

ERBERETOMR. 1-MeHis (&, =K
. 3-MeHis [E—KFMTH > 1=,

His. 1-MeHis & & U 3-MeHis DR E & U
MR (FERME) OSIUARY MLER2IC
RY o His & U 3-MeHis DFERE & UMK
KEDSTURARY FLIE, ThEh—KL
Tz, LA LE2®D 1-MeHis DfE@RE & U

3-MeHis H,O #&&

1-MeHis $#3&
1-MeHis 2H,0 #E&

Intensity / a.u.

BROSIUARY MLIFRLE STV, e %ﬁ
pi=]-1=]
1-MeHis MDEWZDWT, &K YEEHMIZHRET
B ) . 1000 1100 1200 1300 1400 1500 1600 1700
TH5EHI2. ARBEYDZECEEZZLS Wavenumber / cm'
B TPXRD & TG RIEZEIToT-o 24°CEHT 2 HisB&U 1-. 3-MeHis DS TV RRY ML

T. HXHEE (RH) % 45%RH H 5 76%RH ~
TSR EZAHRITEBICEENEL

(B 3) ., 1-MeHis Z/Kf Y DfEREEIZH &
DEHEL-MREFREERE 3 ([CHHET L

RY . 76%RH DEBIEIHFEF & D KL —FMN

1-MeHis 2H,0 calcd.

(-153 C)

Ao, ILRIZ&Y ZKIADEELTEN
RELEEZ BN SH,—H.1-MeHis D 45%RH
OMRBEEZ.TCHIEIZCEYEELEIENH L

Intensity / a.u.

. PXRD ICE YEBEZEILT H Ao 45%RH
f=o 5 10 15 20 25 30 35
F 1= 3-MeHis [CD L T4 PXRD, DSC. TG H3  1-MeHis ngxr/z; J——
TR YK EL EBEDZE VIO THEM
EHEHTUDS,
FETI. His. 1-MeHis, 3-MeHis MO Me £ B AIZ L 5 fERBEDEIL D FIRE~DEZLEIZD
WTEERT bo
649

[LZIREH., Ak, B)IEHE. % 8 BN FHEFEHRE. 2P052.
[2] H. Wang, P. Hu, J. Jiang, Clinica Chimica Acta, 413, 131, (2012).
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A theoretical study of peroxo state of particulate methane monooxygenase

(IMCE, Kyushu Univ.) oITOYAMA, Shuhei; DOITOMI, Kazuki; KAMACHI, Takashi; SHIOTA,
Yoshihito;, YOSHIZAWA, Kazunari

[F] 22r% /4% F—BMMOWIRTEMRR A X L& A B ) — L\ 25 B2
THY ., AEMD sSMMO & IEFEARLD pMMO D 2 SORIRE BTV 5, sMMO D& IE
X SRS S8 T OBFMR L EZR O Z LWL NI - TR Y, TORISHEIZHOWT
HZ L DN EINTND, VDol D T, pMMO [E sMMO (2 5 _THFZERI A D72 < |
ZDOFEMZRBOSEITH S & 2o T ey,

AR, pMMO O Xk S E R & 3 B TIE R O BRI TIEIZ X D pMMO OFEMEH
DI A N THDLZEBHLMNERD | BENWH YA MR L2 Z & E2RT
UV-Vis 227 ML ' (55N Tn5, L LAaRS, pMMO O kYA MMIEERFHEINENL
L 7= peroxo HKAED X M MG IV EZICHEONTE LT ZOFFEMREEITH LN E oo
fb‘fib\o

AHFFETIE,. QM/MM #% W C pMMO O resting IRIEIC O W CER 2T 2%, T D
Ea Y L1 LT peroxo IREEDFHHE 21TV, pMMO @ peroxo (RAEIZ DWW T TR L7z, AFEFHK
TILFH T BT peroxo IR DREIE & oD p-n*n’-peroxo-Cu', T 0D X HiH5 St & & b L,
pPMMO @ peroxo FEIEIZ DU Takkam 3%

[EFE HF¥E]  pMMO @ X & (1YEW) % & & 12 Discovery Studio % f\\C QM/MM
FHE OIS Z B L7, QMMM FHE DA > % —7 = A A & LT Chemshell Z H\ >, QM
fH#Z TURBOMOLE, MM fHI%(Z DL-POLY % Z A7, QM fEIOFHEICB VT,
LBE%Z B3LYP-D, BP86-D, B97-D. M06-D % f\ >, JLERIELIZ TZVP 2\ /=, MM 58
I OFHRIZ VT CHARMm /)55 4 v 72, QM SEIIC 13 B O dilds K U His33, Glu3s, His137,
His139, Tyr374 % & iz, fcifb 2 513 O 725 428 10 A IN ORI % 8
776

[#E] pMMO O resting HKHEIZOW T, AWFZETIE Cu-Cu' kFE L Cu'-Cu"REED 2 >
DIRMEAEE L=, KEIREBICOWT 4 DOILBI% B3LYP-D. BP86-D. B97-D. M06-D
TEE L. Z0RE{LHEE % pMMO @ X #ifE i s & Helk L7-, Table 1 ([ ULBEUC I
% Cu-Cu'fkfg & Cu'-Cu"IR#ED Cu-Cu MEEEEZ R9, pMMO @ X ik S E(IYEW) D4
YA b @D Cu-Cu M #EHEIL 2.59 A T 5, Table

. | | i Table 1. Optimized Cu-Cu distances in the
NS .L\E » NS = >
I 725 Cu-Cu REEE Cu-Cu RELNLINDO resting state of the dicopper site of pMMO

Cu_Cu FEﬁ EE %—E % tl: $§z 'ﬁﬂ é & Cul_CuI :ljt :ﬁ:fb; J: D FunCtional Cul_cul Cul_cull

Cu'-Cu" JREEDIZ 2 255 0.1 A THoEW, F7-.

[ SR _ =M= B3LYP-D 250 2.62
Cu—Cu ij_\‘ﬁ&@ﬂi 9 75) X #ﬁﬁaa*ﬁm@ﬂﬁkﬁb\; BP86-D 2.47 2.57
LB, pMMO O Resting REEIF Cu'-Cu SRIEL  Loq b 5 49 5 56
EZ B D, ZHIE pMMO O XS D EPR® 0 b 5 49 5 56

DOFERAELFF LT 5,



Resting KB T O N7 HEIEIZ D D1 %N
Z T pMMO O peroxo K& %4 B3LYP-D/TZVP L )L T
FH5A L7z, Peroxo (KHED =B IHIKAE & BAKLE — EHIUIRE
ZEFR LI E ZA, ZEEWREDIE D S —EEHR
AE L D =R/ F—73 3.7 keal/mol 15 < . pMMO @ peroxo
WEBIIBAZ —EHIREECHEEL TWD Z &R LMn e
2otz 2L, pMMO 2 ESR RIEMETH D Z & &2 XK
FFLTW5D, BRI L - TH B L7z peroxo REE D&
% Figure 1 (27”87, pMMO O peroxo IRAEDHEEIT
Cu-Cu FHEHEEDS 3.63 A, O-O [HHREEA 146 A
Cu-O-O-Cu ® [ 4 7 1598 Td v . filh ®
p-n’m>-peroxo-Cu'y FE DE & FEFIZITVMEZ R LTV
%o £, ZOEEL 4T peroxo KAEDREIEIZ DU
T TDDFT 8 %1To72 & 2 A, ERMUIZHE LT

Figure 1. The optimized structure of peroxo

state of pMMO

%5 UV-Vis A7 fLLIEFITILNART PARELNTZ, ZHbDORENLEHETHE LN
7= peroxo IREEDHEIEITE D pMMO @ peroxo IRFETH 5 LIRERT 5,

[2%E3C#]

1) Culpepper, M. A.; Cutsail, G. E.; Hoffmann, B. M.; Rosenzweig, A. C. J. Am. Chem. Soc. 2012,

134, 7640.

2) Smith, S. M.; Rawat, S.; Telser, J.; Hoffmann, B. M.; Stemmler, T. L.; Rosenzweig, A. C.

Biochemistry 2011, 50, 10231.
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Roles of sodium 1on’s distribution in
thrombin-substrate association reaction

(Gradate School of Information Science, Nagoya University!, CREST-JST2)
olkuo Kurisakil:2, Masayoshi Takayanagil-2, Chantal Barberot!.2, Masataka

Nagaokal:2

[Fig] vV 7us7r—kn—fEThsd b rid, Na Ry eEREEELZ =T, =
NE T Na O R EERN v By OBEERIEEDRR ThH S L E 2 b TE=[1],
LvL, ZOHOIIEND, ha v By OEER#A 7 v b B L OVEETA OfFEIL Na
FEAICHEEZZIT 2N L2210 1), KFEEARENZEBER L TR LEF AT har v T,
R L LT, BEREMICE LK T2 2 AL 2[3], ZNHDOHEEIL, b
7Y EVDORERIEIED A B = X AE, WARRAZMBEAEER T, Halc@iiiTcEn &
EEWT D, ). BxDITo CE MRS, IR RO EIER b & v BSRER
BUCRART 2 Z E DN RIBEI N TV D[4, £ 2T, AFIETIE, Fer B V- EESEMIGICE
W, FERES Na" DR OEEIDRRFE AT > 72 [5],

Hiss7 /" f\ ARIE = TR E
\ Ser195
Asp102 ’v\ \ ‘1 4 Hiss7
\ k’ \ A\ 4 s1RA vk \
(,‘ ..’.’;“N' Sl \ “L Asp102 y{ Ser195
3 > \ wv 03) 1
o o ° ”
8

1. hrrer(E)E br e -NatGH)omdErE, oo ey o) L Okt = 7%
FCH),

[ 5#£] 140 mM XCI (X 1Z Li, Na & L < iE C)DAEIETIC b oo B v -XTEA KRS 121
B, A A2 &K TORLED R 2 PG % 100 HHE Lz, ERETESEMA 7300 K; 1
bar) T, 20 ns Dy FEVIFERIAE 21T o7, hrr B UfimfEEE SRS L LT, Couii 7z
DV T D H TSR (Root Mean Square: RMS) % 55 L7z, RMS OENL KT 5 15 ns LA



W% DL R OfATIC AW 2, b B OREA~D I F A OB AR L., b F 45
JE DZE R /54T % Al fAL Lz,

[FE5 - BE] WFhoRTH, W F A URBATMICLEICHERT 2T A ISz, ~ e
VEVCOEERFEAR T NSL ARy NORVIZHF A DGR A LBRTZ(K 2), SHIZ,
AF RN RKEVITE, br B r~Oh F 4> OFNLE(LI*: 13.99 1, Na™: 5.48 f#, Cs™
1.70 fE#)<° S1 ARG > R BEENLIZER S TORH NI T2 Z L3y holz, hrir e ik
B FNOEICHE L72FE L, Arg <° Lys Z@&IRIICEERT 5, b BB Led 0
Li'tk, ZEES T2 he v ClEBEAEERETER T 502052 LR RBEN 5, Liteix
W2, CsYiE b v EATIEENL LIC K W, D72 b r v B K E OA B HDIABIZE
L. SIAT v BN TH, EEESREZTER LT R EELXOND, Thb
Ho Li'H Cs'h, HELTOSLAY v MIFE~OBELZE L, WEEA KR EZ T 5 "]
MRS D, 2o EnB, NalE Lite CSoOFMMNRafmaERkd 52 & T, S1LA7 v b
WETO o B r-EEOMEBEART Y TR E R L, 28GR E & i Kb
THEEZOND, ULEORKEIZ, HEES NaB bo s B - ESA RS EERET S -
EETRBRLTCND, &BHIC, ZhalEx, by AEOEESFONMmHIC LT, 7
FAUBRIETHELHLNCT D20, WEHS T2 MATFREEZED T D, BRY AT,
ZHLDERIZONVWTHHETHTETH D,

2. harEUEBEONTF A A, AT A U AES AR L OSSR v F O EE AR,
Ay a B ORUIR FNEN A TFF U BEEMN AL L L OVB0A° DL Lo T4,

[5%& 3]
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Slow dynamics of backbone dihedral angles in histone tails
revealed by time-structure based independent component analysis

(Yokohama City University) OSotaro Fuchigami

(] EXFUIEEREMICENT DNA 23/ NIRRT 5% EIEE->TEY, ZOXRIFHHTH
BERMTILIFHEDEEZLLHVRALMMEETHS. DNA DEE(F, EXT—ILOFIR
BIEHICLOTHER - FIHIN TS, ZORBICIFERN T—ILOEHSINEELRZBIFRLT
WBHEEZONTWLSDD, ZOHFHBE+2ICHEBAIN TGN, 22T, ARETIE, EXMT—
IWDRREVNEAETENEBETO D FEROHBHEZBEL, 2 FEBAHAFEMD)3aLb—avsk
ETLIz. BoNTzi2al—La R MASER M T—ILDERLGBE D EREZHASHIZT L, BN
BRIRT—ILDEEIEBL, BREECE DV BS54 (HICA) ICE - TEDHEERA 1=

(5% 9FEIAFEIaAL—ay] 4 BEOEXL DL
NICBHERR S T—ILIXFEET 5D, KB TIXEBHRIREL

TERRY H2A @ N Rif7—)L (14 5 E) Z:=IRL, KEBIC % f‘i 2
SAER(BETH23,635 M1 OLEFMDLSaL—va e
LRIt LRaL—LaV ORIZIE MD Y32l —vavy RABEE
ko7 MARBLE Z{# ML, 5135I& CHARMM22/CMAP % % 1

AU RICEAPEREHLZEL, #EHEERIL Particle
Mesh Ewald ;ZTEHELf-. fEBL-¥EEEEZ T RILT—

B/MEL, NPT 7242 IV (EA: Latm, (RE: 300 K)T 1 KEREDER R H2A
FHEALEITo1=1%, 1 us DARGHEE 3 @ETLE. D N KHF—IL.

(% tICA DERE] BRIIT—4 x(t) & tICA TRITTBIZIK, FTHLEITH €= ((x(t) -
(x(®)) “(x(®) — (x(0)))) ERFRBENELLERITH C= ((x(t) — (x(1))) “(x(t + ty) — (x(1)))) ZEtE
L, HEWT—HRLEAERRE CF = CFK #f#<. 2T, F [XEBAANIMLITS, K (XEHETSH. K
WMETIE, BERRE/NTA—F— t, € 1 ns &LT= HUCA TIE, BERIML f, FEERBREELGL
TEY, JELBAINL g, = Cf, MRS DEBFRERHTE—RAIMLELS. BHEXE
MBS DEBOBERT—ILEFHM O TV, ZEH_EADEBRIT—2%ETT 5158, BZOD
FEHEQ O BEMTEYNERELST, TOFETHLEOBNEERIT HIEMNTELRL. ZIT,
£ZHEA 0, EZRTDEZE (cosh;,sing;) [TEHL, ZORBRINT—HEEFTORMRELS:.



HEOVWTIISBLNTE, EXFY T LB EDHEE
TRETHILAS, REUBLLTOAHTHBESD 3 10
(R 2). #f, ESFOBMRT—LISIETAE ¥ 3w
IRAIOBE—E—DBVBHERT—LOBSENE T 0
FNTLBIES DAL <
53]

LT, COERR T—ILOEEFDERELZHRS 20
10

R EHIEA ¢ w DEERINT—2% tICA TR LY. 0
1 RKEDOLSDIR)IZ HICA ZEALTHELONT- LA 3 Time [ns]
DO (ICL, IC2, IC)DERERK 3 IZRT. +- ®2 : KRinfFEEEORMZEL. EHSIEIC
LLBOBMR T —LOEBERT ICL (ZIE, Koy & LEE. 2E8. SEROHTHER
A10¢ NNEEILT-ESNE, R11y & AL2¢ WNEBILIEBIEAEICEENTEY, TNHDEHIZL-T
EXLT—ILIY 3 DORBOMEBHL TSI LN HhA>fz. 2D 2 DOEENEF T E LML
BEIEEZONDD, R T7—ILOVELES TN, D, EROESNEL-EIRA DA oT1=8,
SELDET HIEMTE YD ozEBDbND. IC2 [E—BARELEFS5ERLTID G8y DI EE
ERLTWDEEZLN, COEEICKH>TICL THESNT 3 DDRENKYBABRICR RSN B K512
Eo Tz IC3 (X G4¢ & K5y LDEFNEFNZRLTEY, ICL THESNT- 3 DDKREDSIED 1D
EIDIT 2 DDREANEDFTRIENTESZIENH M oIz, Fz, tICA THESNIZIhSDELEE)
MNEBRFICEI>TWAI L, FEH_EADORBEILICL>THRETHIENTES:.

BYD 2 KOS IMITOVTHERBOBHEITo12L25, WTNITBVWTEER T—ILD
ELVEBZHET HCENTE . EBIT, 3AXRDM VIR D HCA ITXABTIERELEKLI-ETS,
H£BTHEVEEITCHOTMNT, ERFT—IANTTBLESN S H THHZENBELMEL ST

e
]
e
]

g
=3
g
=3

50/y of IC1
[=]
.

30/8y of 1C2
o
.

3¢/8y of IC3
o
.

[=1
[
[=1
[

0 OJ_LJ_“_IIJLIJI_.IJL\'JI_“_L N

02
0 5 10 15 0 5 10 15

o

5 10 15
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4 4 4
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Z 0 o OH - 0 e
S S )
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4 | | | | 4 | | | | 4 | | | |
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Time [ns] Time [ns] Time [ns]

K3 : tICAICK > THEINERN T—ILEH_EADEIES). EER: JIAS ICL, IC2, IC3 (2
BIPFE_EHADEMDOKREE(F: ¢, F:w). TE ML ICL, IC2, IC3 DIFHIZE1L.
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A theoretical study of the antibody-antigen interaction
with multiple binding sites

(Kitasato Univ.) oKaori Ueno-Noto

(55
b R R4 ¢ )L A (Human Immunodeficiency Virus Type-1
(HIV-1)) OB % TR 50 7 F U B O RKAE L 72 D Hilk o %
BHER TS & T 5. HIV-1 RS 57 T ap120 ICBD |y 7508 g
NTHY, gpl20 Lo Z A LCRAT 2B D POT Hilkas s A
EN7=[1]. #0—>Th 5 PGT128 HiikiZ gpl20 Lod — > D pEgH &
ZOFEHITHEA L, FH=FEPT T gpl20 AL TWD. HUEDOR R
WIS T DHES Y W R OB OMBNIH TR SE O L FR A%
£ 7%, ZDPGTI28 Hifk & gpl120 DA M fb A1 (PDB 1D: 3TYG, '
Fig. 1, [2]) ZXITHME/)FEMD) 2 b—2a VT, £
Ty Ty ay MEEICOWTRBB R HEFEER AT, Zhb
) Fig.1 PGT128 HiL{K D Fab fH
RN OPUA-PUR M EAERSCEA RS A T I 7 A~DHE wHIV Ry <78
% HREARAT L 7= e sy e e A

[FH&E k]

BESH Y B ROFENEEREED XA T I 7 A ED X I ICEETLIONEERT DT
DI, gpl20 & PGT128 HUIARDME S A& (PGT128-0rg, Fig. 1) KT gpl20 D Z-> DA
Il Ra 53 OHIBR L7cHiE 2 fl (PGT128-76, PGT128-106) O Ft =& O A (A1 1% 4 Xt
LIZENZFN 30ns DMD ¥ I = L—3 3 > % PARM99, GLYCAMO6e D /1% FIVC 71 75 4
AMBER14 ZfEM L T1T o 7. F7z, PCT128 fiifk & gpl20 AR DR S IE K VMDD 2T 7
3 v MEEIZ OV T FMO-MP2/6-31G (d) L~ DB FALSFEFE 24TV, BESE Y o RER4Y &5t
PRRI O FE B AE % L figsT U7z,

(R & B2

Fig.2 17 gpl20 & PGT128 LKW A RAS SHERE (POT128-0rg) M MD FHE ORI 5,



AT 3 & D RMSD A 797, PGT128 Hiifk & M EAER 95 gpl20 D441 (Asn85~Asn102)
Fe O 7 BEDOBES{ S K D Ligand 1(N-glycan(7)) I b3, 10 BEDOBEEH 22 b K D
Ligand2 (N-glycan(10)) DFE S TN RKEWVWZ EEZ/RLTW5. L L, Ligand2 ® H 5 D1 arm
sy (Fig. 2) OFEL ZXHEANS WHENIH LI o72. Fig. 3ITHESY o NELG N
B2 b 3 o0FT I/ (PGT128-org, PGT128-7G, PGT128-10G) ® MD /X = L —3 3 (I KT
% gpl20 KT PGT128 FUADMEGEALITAFAET 27 X/ BRIRIE DO EEIEIED b OF 5 EE
(Atomic Position Fluctuation) %7 <7J. Ligand2(N-glycan (7)) ® % % £f-> PGT128-7G (23
\7 % APF 7%, PGT128-org K URPGT128-10G & 5725 = L /25, Ligand2 (N-glycan(10)) 734
WBAICH v OREE R EMEDME T2 Z ERH LN 5T,
UL EDfEE DS, Ligand2 (N-glycan (10)) @ D1 arm #5433 gpl20 & PGT128 Hi{E 2 1G7E L4
D EITHEA L THEAROBELZERICHF G L TND I ERRBENT. FEHY T REh

R O AR B4 2 REAl 2 AT 138 A 4%,

PGT128-org
8
N-Glycan(7) ' '
7 N-Glycan(10) —— .
N-Glycan(10-D1arm)
6 gp120(85-102) Ligand1
N-glycan(7)

RMSD [angstrom]

0 5 10 15 20 25 30
Time [ns]

Fig. 2 PGT128-gp120 G R DE /& 2 3517 2 HIHIEIE D> & D RMSD

gp120 PGT128-Hchain
PGT128-org PGT1‘28—org ‘ ‘ ‘ ‘
PGT128-10G == PGT128-10G =
8 PGT128-71G — g 8 PGT128-7G —
€ _
o £
: //\f\/_/\/ A
c [%2]
()]
) M s
| <
Fig.3 &E7 /L0 gpl20 KX PGTI128 Hilk (E4y) @Triﬁ%u% LDORELE
(&35 k]

[1] L. M. Walker ef al. (2011) Nature 477, 466-470.
[2] R. Pejchal et al., (2011) Science 334, 1097-1103.
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Molecular simulation study on conformation changes depending on pH of
influenza virus hemagglutinin
(Center for Informational Biology, Ochanomizu Univ.) ONobuaki MIURA,
(Research Center for Zoonosis Control, Hokkaido Univ.) Manabu IGARASHI

(FIAVIILIoHIAIINRIE, EHEAVTILIVHELT, BEEFDOBTHRITL. EHOESE-
REZHLTWS, £, BIPOB TRIT-RIFSNTODAVTILIVHFIMILAD, EFDRET
A TNIOFELTAUTIVI (HEMARIT) ZEITIELBESINS, 2O LIITAUD
LWIVHIEAREE ERELGMETHY . TOFH-BEEORBR - REIEELRETHD. K
AR CTEFRRAVIILIOSERORRICET S-OOHMREE/LIILTBEMELTNS, 127
IWIDH I ADHFREICE 2 BEOEIVINIE AITILFZUHA) E/AF3=F—F
(NA) DXTFFET Do HA (R EBIEICE VL THBICRA T SIED#EEL FIY . NA (FERLZ
AILADHIREA S HF T HEDHEELT RS, A, RULBEICALLATLAILUY  F2T)LIF
NA DHEEZEETIEFITHDH. MHEDMILADHEAREICE-OTLNS, — A, LWEEET
SNTLVS HA BEERIIFELELHA [EO/ILRBEEICEWC. OB EMiakmIchHHEHEL
T LiEETH. QB EMBO IR —LBEEVAIIRBEEZREIED. LLVI2DDHEEE
D, LIzhoT. INHD HA DHEEZIEE T HILEaMLHNIE. AV TILITU Y RIOEMHE LR
SEREMENDD, CNFET.HEEHLET2—E HA D#EAZEET 5L S ¥ (Cyanovirin-N,
trisphenol-sialyllactose ) X R @ & # fH & ¢ 4 1t & ¥ ( TBHQ, BMY-27709, CL-385319,
N-carboxamide) MIREINTLVD, LHLELRL, CNHEDIEEMIEXHDEFED VA IILARRIZLH
MBENGEUN=6 ., BRERFERICIXBEL TLVEWL, ZSTHEAIIRDEZMELT,. AV TILIUTFIAIL
ADHREAICERYAEN-®R. TURY—LAD pH OETIZEY HA AAEEELEEC T BRE
BICEBL = AMBETIEDFEHHZE(MD) 2L —avIZ&Y, HA 22RO B D pH IRTEHERE
EEEDODFHREOFBZHSHICL. FIRRAUIILIUHRIOREICHERGNRERS,

[GHEIHA 2NNV ED pH KEMEBEZTILDO D FAN=X LZEERT 51-8IZ. Protein Data
Bank |ZY¥$2 & TLVS A/Puerto Rico/8/1934(HIN1))#k (PDB code: TRU7)ZFULNT., LIF 2 148
D MD 2alL—23 %1721, 5T EIEE T, AMBER14 ZRLVTITo1=,

(1) MD1

pdb2par ZFAALVT pH=4.5 ZEL=-TOLR—1a % T\, HoDITKEBRENNSE, TRILT—
&/MEZEIT o1z, T D 300K, 1 [IEDEHTHR (50 ps). F&E (100 ps)EFTo7=#%. 100 ns



DTAZ IS HE T2z, Bins TEITHEEFES LTI L. TNLDEEICKHLTEE pH=45 T
TORR—23VFTLMD 22— 3 F {701,

(2) MD2

AMBER14 [Z implement &#1TLY% constant pH molecular dynamics (CpHMD) #{T>7=, CpHMD
FTSURN/ZALDHEICHREN., TACR—2a DEREFS A FIVRAPIZELSEDHIENTE
%, COHETEHBEDELIZRS>TAAUIERBAZELTVKERFEERRRRESELENTE
%, =1L, HoOEBE T RA LW GEDHKINH S,

[(#EREERIMDI IZHT5 100 ns EDEEL. FIHABE (IRUD FEEL-(TR(E)), LET4Z
—EAYIMANSDMETHEANTINS, 100 ns ZOEE (7)) XMBAEE &) IR L
T I—EE VAL EET HA R NNV EQBEENMAUICEHNTWSENBRRTED, £1-APBS %
FAWT., #1EI#E:E (pH=7.0 £ 4.5) 5 KT 100 ns 1% (pH=4.5) DIBEICH L THERTUOVILEGTEE
T2 (FRI(H)), ==L, 100 ns ED#EE(F. MD SHERDEEICHLT,. BETOMR—I a3y
1T o= EETHS. HIEEDHERTUIUYILTIE., PHEDIREIZHENIE pH (SEITHIRET
FEVNIEDRBAEEBFMEHFUVTCVAENRETES, CNEERMERFEZSIETEIT L
T HA /B DEEREE AR EEZTRELTINVS, =, 100 ns D MD ¥2al—iavik. ¥
EHLEEAPONRETEESIZEETEFUV TOAIMAAEML TV SHRFHAR TR
%

X :MD1 M 100 ns [ZH T EE IRUT DEE (27> :MD1 100 ns, #k:PDB 1RU7) DERERT
¥ )LD pH KTEHE

Electrostatic potential

pH 4.5
(MD 100 ns,
re-protonated)

[HEEIAEIL., EBERFARLERLEE) S —F oA — R HEFEAROTIEICKYERL
1=,
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Theoretical study on reaction mechanism of Mn-O formation
at the transition from S, to S; states by OEC
(Hokkaido Univ.*, Mie Univ.**) Tomoya Ichino*, Masaki Mitani**, oYasunori Yoshioka**

[F] EREBAEEGE (OEC) INAMARDIAT R WITFIEL, K2 ThaBEES T ~E 4%E
TRALZREST DRBETH D, UL S — 81— S; = S3— Sy & 5 DODRIEEZ R THEATS D L ST
W5 (Kok 31 7 V), BT CEETH D & ST D SUIRBEICH T2 1.9 A O iRt X A 233
ERFINTZ[L, MIGFLE 4250 Mn JF1%2E&Tr CaMnOs 7 7 AX —ThV ., K 1IZRT IO
CaMnO4 1IN IRER DA & 725 T D, FIFRIZAKSY 1 (WI~W4) &b d 4 ORI 123 Ca
& Mnd JRFIZENL L TV D,

BITE, %< ORISR & B LFHEIC L o TRISHEOIFZEN 2 XN TWna, K 1IZRT S,
REEDHEE R [MNA-OH] TH 5 & W I RRIZIIE S O REE DEENE LN TNE D, FUSHEEDO 2R
FRIAIZIZE > TR, B, L NICR > TORNODIE S; IRIEEOHEE LB TRRE, T LT, X%
EERTHIE SN TWARWS, IREEDHEE L S3— S, — Sy DEBIBETH 5,

KRELHT T, S REBICX L T2 oOERIRESNTND, ZD—DILS, —» S; DEBIMFR T
JEH A MCHRA L C & 2872 727K 5y 725 substrate & L C{EA L, [Mn1-OH, Mn4—OH]D#i&E % & W Mn
FA- O Mng(IV, IV, IV, IV) E 72 D, iV T Sy — Sy ORI FR TIX[Mn1-0, Mn4-OH]~ & 4k L |
MNl-O & 05 DTNy TV T TOOMENERINDEVIRETHL, H I —DIES, —
S; DEBIEIE TILH I A L TE 2K 7728 substrate & UL CIERAT 20 TR ST A F &
complex Z L. Mn4-OH &L S 4L C[Mnd-O]D#EdE & 72 ) Mn [ 03 b S 912 S, IREEDJR
i &7 T < Mng(HHL IV, IV, IV) & 72D, fel T W6 25 Mnd—O (28I %5 L C Mnd—O0H & 72 0-0
FEEDEREND EVIRETHD,

Mn4 ’05 -----.Mnl
“ No /Mn3 —N03

@“

. BORYA S ORI X 2. 1ETRILIREE 3 OfffiE




% 1Z. [Mnd-OOH]A3[Mn1-0, Mnd-OH] L ¥ % 16.1 keallmol %7E T % Z & B SR A % 4 D ilFe
ERRTHEITT 2 LRELTVDR2L, LALRE D, S — S;OERIEREZ IR L TE 5T, A%
B FR T < [Mnd—OH] 7> H[Mnd-OIR B &N D Z & & Rd,

[BtEHE]  SREOMER X OE HRIEOFHHEIZIL Gaussian09 i H L7z, 1 IKEFHH
B )d z Gte RICHE L7z B3LYP ILBI%E FIW 72 FEHIIRIE THEIT L 72, Mn JE-(Z13 Wachters @ DZ k&
JEZ, H-C+-N-0 - CaifIZi%6-31G*ELEA L L7z, CaMn,Os =7 ® d FEFIT8FARRZ TH H Z
& 725 broken-symmetry VEIZ K DK A B REEOEIKEEA KD Mulliken 1EIZ L > TA B U E 4K
Wiz, BHBMRTHD ZENDAE VEEX Mn BIZBELTEY . 2015 Mn Ol 2 E L
7=

LIRMICFE R L7z S, KB (BB CHR[BIICRLHID 9) NAFEX O MY | fE (IR F oL LT
1524 Th, HEELESETMILFIOBDERLFE L THY, K 1IZART L DIZ WI~W9 DK

53 FZ 5D CaMn0s =1 7 &Koy s i b L7z, WRatd 2 ROSHRIR I

H' transfer

2
1(S,) < 0

H* transfer \
3y 3 ~ 4 ~ 5(S
e —\VH+ ( 3)

Th b,

[FE - B8] S,>S;0EBRETIE, 181 1) & 107 a by (IH) BEUSHA b b
B s, 1eld Tyrl6l 2/ LT, 1HYE Aspbl 2 L CTRESND LIEfESh Tn5, 1H O
ERTICEO BRI ND ETHE. 7 a FUA[Mn4-OH]D OH 75 W6 & W7 Z#%T Aspbl (ZF]V
Asp61COOH N &b L E 2 B 5, AspblCOOH |[ZHIY T HURREN 2 THH A, 71 b U BEH]
D1 XY % 43keal/mol F=R/LF—IRETH Y . Aspel ~D IHBEIIE X LR,

1e 73 Tyrl6l Z#2C IH X 0 HEIckrE Sz 1 B FEELIREE 3 X 2 127”7, WT7-Asp61COO0 DI
B2 2.693 (1) 7205 2884 A (3) ~L 0191 A K< 2o T35, 1 E FBRILIREIC LD BT, oD
Mn JE7-OffiEiE 1 & [ U T CaMn,Os 2 7 A b v TWhvely, Lo L, AspblCOO D A BN
0.48le | His337 7% 0.333e & T VU ANIERELLIRIEE 2o TV D, &HIT, <§$%>=8.2281 Th
V. CaMn,Os = 7|2 6 MLDFFEATD T VA %) (8.2281—2.0=6.2281)73% ) Mnl 2 —>DF P H /LM
IZ LTV B,

WIZ, 1 — 2 ~OZ{L EFRERIC IH 2 W6, W7 Z# T E) L72 Asp6lCOOH D% 4 55, 4
1£3 &0 % 7.6 kcal/mol IR R/ F—IREETH D5, Z DR [Mn4-O1R R S 4525, IU-D>D Mn JHF D
B b0 3 2 AL Mny(lIL IV, IV, IV) TH 5D, Mnd-0 @ O i1 DA % 130.892e ThH Y,
Mn(V)=0* & Mn(IV)-0 "~ O FIIZRFEARETH D EEZXBND, D%, AspsICOOH 76 1H S
FrE S D ERIRFICHT 212K T (WI0) B SIS A M A SIS, 5 OWRREIX I DOWFZE[2] D
[1-HOlIZFEY L T 5,

S; — Sy DEBIRFE TIL, £7° 1o M RIMIBRE ZFL IH A Aspbl 7 B FRE S D & flam S i1 D,

[Z%CER] [1] Y. Umena et al., Nature 2011, 473, 55. [2] T. Ichino et al., Chem. Phys. Lett. 2014, 595-596,
237. [3] T. Ichino et al., Bull. Chem. Soc. Jpn. 2013, 86, 479.
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Theoretical study of protein-protein interactions in plastocyanln
cytochrome fby using Go model
(Nat.Sci. Kanazawa Univ.)oSatoshi Nakagawa, Shogo Kinoshita, Takahiro Matsui,

Kazutomo Kawaguchi, Hiroaki Saito, Hidemi Nagao

(?TV%7HAfiV%7BAmf@é¢®#j1:yFT%@\%Q%K%PTVb7HA%f
BEENOHANF R LICE T EZBRET LR, IR N T =0 EEEEREERTS[1], ZhHo
B Ry B OBERREE BRI BIE, EE S TWAHDIX, ¥ v RV EEAGREERT 5
oD E R ERMEEERORATH D, Z0X 7 BRIMAERZREAT5 2L T, &F
(BIER TN T oD B R BEOSE BB BT 5 = L RIS 5,

—J5, AURTED X DICERRBEEEFFOEERS FITHT DEHREBIR TR L LT, Bk
DRIFHOEFEDICLTHRVFE OIS I 2L —ya g ons2l, ZoMtifby I =
L=y a VOFREEHANDZ & T, FUoNVEERERDO I O BRRERRIIHLTH, ZHDF
RIBBRERE L, BABRERRT 5 ETORRMICDIED XA I 7 28T 5 2 &3 AHE
o TG, LT, HEULET MBI b2 v 7 BRI EER 2tk + 52 L ¢, #
BRERRTDETOZ U RIEOBEED Z ENTE D,

AL CTIEL, LY R 2 b— 3 BT D X X BRI A ER B E % v R0 BEEIK
TOMERRBLEEERD LI, V=K Pa—r XOQUHDHORT vy raz W=, 2L
T, ZOX 7 EMMHEERBERO ES 25T 22 2 BN ET D,

[FEEIAMIE T, —o D& v 37 ORI LT Go TF /L& HW[8], Go EF v L 1%
BRI EERERT DT X BE—2ODRE LTIV, ZOMAEEAREZST I Bk
DCRFBIREESETND, X I ERHD AL T A= a3 L TOWHED Go BT /L D4R
Ty NEULTOQORE TS, £, XU EMMEERBEKE LT, LIBRT v L
QXL 5,

UTT) = ) Kelri= 1002+ ) Ko(6; = 00’

bond angle

) [Kg,”u — cos(¢i — o)} + K$>{1 — cos3(¢ — o)}

dihedral
nnc
Toi ] rO i ]
- Z 52 (1)

+Z£1
i>j-3

i>j-3

o \? o
— 2
<raiﬁj ) (raiﬁi > l @

WATFD L JITENZNRFESEZRLTEY, ridfiaRk,. 013HaMA. oI _mMA. rnld &R
L JHBA ORI Z R LTV D, £72, IRAFTITOBONTWND b OIERREEICBWVLTO

Uy =&




EEFRLTWD, T LTQNXDa, it H /7 EOfEEE
RLTWA, BRFLU Iy D5 A—FThhHold, HE
FHEEIZBWTEREND X R TBOERA A K,
ALTWDT I BREAOERECH S 9981 LT 5,
ZDGoETNEMWTHEL LTz 2D & LRI I
LT, ToPany HRAEMRLS 2 & TR E R,
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