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Three Distinct Water Structures at a Zwitterionic Lipid/Water Interface

Revealed by Heterodyne-Detected Vibrational Sum Frequency Generation
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Lipid/water interfaces and associated interfacial water are vital for various biochemical reactions, but the
molecular-level understanding of their property is very limited. We investigated the water structure at a
zwitterionic lipid monolayer/water interface using heterodyne-detected vibrational sum frequency generation
(HD-VSFG) spectroscopy.’ To investigate interfacial water properties at the lipid/water interfaces, we used
three different model lipids with varying headgroup structures. Figure 1 shows the chemical structures of
these lipids; 1-palmitoyl-2-oleoyl- snglycero- 3-phosphaocholine (POPC),
1,2-dipalmitoyl-sn-glycero-3-phosphoglycerol (DPPG), and 1,2-dipalmitoyl- 3-trimethylammonium propane
(DPTAP), respectively. Isotopically diluted water was utilized in the experiments to minimize the effect of
intra/intermolecular couplings.?

Figure 2 shows the imaginary part of @ (Imy®; y@ is the second-order nonlinear susceptibility) spectra
of POPC (black), DPPG (red), and DPTAP (blue)/water interfaces in the OH stretch region. The Imy®
spectra of anionic DPPG interface has a positive sign, which indicates net hydrogen-up (H-up) orientation of
interfacial water at these interfaces. In the case of a cationic DPTAP/water interface, the Imy® spectrum has
a negative sign corresponding to the net hydrogen-down (H-down) orientation of interfacial water. For these
charged lipids, interfacial water orientation is governed by the net electric field at the interface.® In the case
of the neutral zwitterionic lipid (POPC), there is no net electric field at the interface and, hence, the net water
orientation at POPC/water interface depends on the preferred orientation of water in the close vicinity of the
phosphate and choline groups and on the net dipole moment at the interface. It was found that the OH stretch
band in the Imy® spectrum of the POPC/water interface exhibits a characteristic double-peaked feature with
a dip at 3470 cm'™ (black line, Figure 2).*

To interpret this peculiar spectrum of the POPC/water interface, Imy® spectra of a zwitterionic
surfactant/water interface and mixed lipid/water interfaces were measured. The Imy® spectrum of the
zwitterionic surfactant/water interface clearly shows both positive and negative bands in the OH stretch
region, revealing that multiple water structures exist at the interface. At the mixed lipid/water interfaces,
while gradually varying the fraction of the anionic and cationic lipids, we observed a drastic change in the
Imy® spectra, in which the spectral features similar to the anionic, zwitterionic, and cationic lipid/water
interfaces appear successively. These observations demonstrate that, when the positive and negative charges
coexist at the interface, the H-down oriented water structure and H-up oriented water structure appear in the
vicinity of the respective charged sites. In addition, it was found that a positive Imy® appears around 3600
cm™ for all the monolayer interfaces examined, indicating weakly-interacting water species existing in the
hydrophobic region of the monolayer at the interface. Based on these results, we concluded that the
characteristic Imy® spectrum of the zwitterionic lipid/water interface arises from three different types of
water existing at the interface: (1) the water associated with the negatively charged phosphate, which is



strongly H-bonded and has a net H-up orientation, (2) the water around the positively charged choline, which
forms slightly weaker H-bonds having a net H-down orientation, and (3) the water weakly interacting with
the hydrophobic region of the lipid, which has a net H-up orientation. These results are the first spectroscopic
evidence of the preferred water orientation and distinct water structures at zwitterionic lipid/water interfaces,
which play a crucial role in many important biochemical reactions.

o] [+] o o Q
Q
5 ; o o
o
o) OH +
_ | | 0—P-0 J N
O—E—o/\"_'l_\l\_ 0‘ OH f
PC (POPC) PG (DPPG) TA (DPTAP)

Fig. 1. Chemical structures of three model lipids. POPC is a zwitterionic (neutral) lipid.
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Fig. 2. Imy® spectra of PG (red), TA (blue), and PC(black)/water interfaces in OH stretching region,
measured with ssp polarization combination and surface pressure ~ 25 = 3 mN/m. Instead of neat water,
isotopically diluted water (H20/HOD/D20 = 1/8/16) was used.

References

(1) Nihonyanagi, S.; Yamaguchi, S.; Tahara, T. J. Chem. Phys. 2009, 130, 204704.

(2) Nihonyanagi, S.; Yamaguchi, S.; Tahara, T. J. Am. Chem. Soc. 2010, 132, 6867.

(3) Mondal, J. A.; Nihonyanagi, S.; Yamaguchi, S.; Tahara, T. J. Am. Chem. Soc. 2010, 132, 10656.
(4) Mondal, J. A.; Nihonyanagi, S.; Yamaguchi, S.; Tahara, T. J. Am. Chem. Soc. 2012, 134, 7842.



V7Y ISy FEV I HE R R L D RES LA E T R

EEG, TR EFHLL LAWY, MRS

PO - ZHELRR RS Y, BEBE - QBIC?, PEAT - BESHISE LM

SRR EIZ 2 <AHE L, Mlasa e
7 o b ARG e Ul O R8T EE
AR, MlRmEICE, HECR S, ok
SO R D ZMOPEHPFEL T, £
N . Lock-and-Key Lock-and-bunch of keys

O EDRRIZ L TRMAF 2@ LT D
PRI BT, MBI B = -9 (D

bORTTHY | BT T, B O @ @ D9

BT, a7 r~—0DIRAEW & @ @ @ @ — @

LTHEELTWD EEZDND, ZRIKIHE @ @ @ “conformer selection”
X 1

. BERHERGR D THEESEE =5

PHEBRT2EAT., ek Tl #y
ETNCTHEND X N IE-) T KR
MRE TR, 3T pv—FKa DEEDR
BRI T 28 L 720 TR ST AREHEEL L HREEShTws (K1) ,

LU, ZRMRMED @O I IER OREE AW 7R T (FRICXBRAE RS EAEAT) 12 X DM IER
ERD THREETH 5, TH, FHREE AW F T2 b—2 3 U THHT LWFEDBI S,
FESHOFEITB W T HNMRA: & DOERBRFEIR L g L 5 2R G o >2o5h 5, lebD s —
T X T B ONREE TR ECTHWOLRTE T LT DAy 1B A O T b
FHLONAEE PRNCIR D MA TE T2, ZOFETIE, BEORLRLIEHOLVT I B GROar—)
Doy FENFRIE A WS WS FAT L, &2 ME TR DIRE 2T 5 2 L TERD DT
B ) FEF R CIXERBIC X R WIRAVEERBE 2 AR T 5, ZOHEEHWD Z LT, ko
Ralb—ya UAVNSRPEHET L Q~3E) OREERRICRONTE2DITR LT, K& bk

“swing motion (n)” 90 i D '
< 60 27 B e
Half-Backfold '-"""’_ .. Extend-a 30

r,;f @end b

"up-down motion (8)”

Backfold @0 ? _______________________________
s gauche-trans '

_60;

“Nso 120 -60 0
Tight-Backfold n

2. REMD EHE 618 572 N UGS RMESE 0O ST RS & A



BOSERa L T A=V a IR RT
L2 ENHCRD, R BIXZINE TS, RFERMZ
BEEH C & 2 NEUE A RUBESH D K o -C O NL ARSI Y
FizeFPHIL, NMREBROT —& L B —%T 54
REGDLZ ISR LE (X2, 3) . 2 HERRE
(X, KPNREATBES AN RRICIX B L 5 5 5D
DaryIxr~v—btoTNHILaErt, &5
2. & TONRES RS ILE T 2 2 7S (-~
YEY T TA REL) IIN-T BT a3
PRT A=A L WS TEMiEAEAT H T LT,
Ko T g~ — O M EE IR L, FRE
DAL T v —NEEMIND I L EH LN
L7z, ZOFERITETRD T8 =7 %2 K F
LSRR 2 v BTIT L D IR TR S I
MENRARENCEBETHDL Z L 2RET 5,

FRED R TFIEEZ AWBIOAA & LT,
DAF YT o BESHT (IM-MS) T—F D
TR AT o 7o, BRSITIX, PESREERT OF /)
PR L LTRSS AW LT D 2, BESH AR
Doy - FEIIRTERERBEO—D2TH D,
IM-MSIX, 43 F DO ZEW R OEW R 5 Z
& T BB RO S BERE 2 EBLT 5 FiEE L
THIfF SN D, BBk, V7Y DAy 18h /)
ZHREIC L VG S NSRRGSR 5 L C A
EWER AR R T 57 1 b LA BR% L, iR

Jss

21 Total

2.8 Total
9g(71%)

gl(28%)

24

Bi9

3.8
_ 88 fg(<1%)
Total
Total
991(94%)
gt(6%)
tg(=1%)

BiBF 11

3. 2 fHD N ST D 2 v LG T

0.20 f ,
2 015 I """\:rj
Z |
5 s
O |
c 0.10 1N 270 A2
S \ U (Exp. 199 A7)
£ 610 '
> 263 A2 N
8005 (Exp. 181 A7) |
o
0.00 : ]
220 240 260 280 300

Collison Cross Section (A%)

4. N BUPESF SR IRAT OB WA

NEUFESH MR R TICOWTERRT — % & B —HT 2R 21572, 7 5HE b5 b iR
DT Y TIVEIRN LR, <> ) — R 1 — 35K H T 7 b—ADBIN LIz A2 45 I 85
IBTEARIUAITV Ko Tz 3 %y NefiE 2 BT M R S (1K4) o ARFESE.
EBLEMERENC B S 2 Y 7 POV E LT 5,

(25 3C#K]

(1) Sugita, Y., & Okamoto, Y. (1999). Chem. Phys. Lett., 314: 141-151.
(2) Re, S. et al. (2011). Biophys. J., 101: L44-46. Nishima, W. et al. (2012). J. Phys. Chem. B, 116: 8504-8512. Re,

S. et al. (2012). Biophys. Rev., 4: 179-187.

(3) Yamaguchi, Y. et al. (2012) Rapid Commun. Mass Spectrom., 26: 2877-2884.



Structure Prediction of Glycans by using the Replica-Exchange Molecular
Dynamics Simulations
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N-glycan plays an important role in the
recognition process regulating higher order
biological  functions such as  cell-to-cell

communications. In general, glycan consists of rigid

. . . . Lock-and-Ke Lock-and-bunch of keys
saccharide units linked together through flexible Y y

glycosidic bonds and this arrangement gives rise to @ @ @ n”@ @

multiple conformers in solution. Experimental

' (2 BXc)
evidences insist that each receptor protein @ @ﬂ @ @
recognizes one distinct conformer (a particular @ @ @ sconformer selection”

key”) among multiple conformers (“bunch of keys”)
(Fig. 1). To clarify this, atomically detailed Figure 1. “Bunch of keys” model for glycan recognition

structural information of N-glycans is necessary,

which is not normally accessible by experiment.

We performed extensive molecular dynamics simulations of N-glycans in solution using the
replica-exchange molecular dynamics (REMD) method" that significantly enhances conformational sampling.
We simulate four biantennary complex-type N-glycans, namely, unmodified, two single-substituted with
either bisecting GIcNAc or core fucose, and di-substituted forms.? We observed five distinct conformers in
solution, each of which is characterized by its local orientation of the Mana1-6Man glycosidic linkage, for
all four N-glycans (Fig. 2). The chemical modifications significantly change their conformational equilibria.
For example, the introduction of bisecting GIcNAc reduces the number of major conformations from five to
two. The population change is attributed to specific inter-residue hydrogen bonds, including both direct and
water-mediated bonds. The calculated NMR data, including nuclear Overhauser enhancement and scalar

J-coupling constants, well agree to the experimental values, when the multiple conformers are taken into
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Figure 2. Multiple conformers of the N-glycan obtained form the REMD simulations



account (Fig. 3). Our structural model supports the

concept of “conformer selection”, which emphasizes o iy ol
the importance of conformational flexibility of 28 Toal
N-glycans in protein-glycan interactions. 2 24 99’”1:“’)
We also applied the REMD simulations to predict | 86 - 2:2::
the data from lon mobility mass spectrometry
(IM-MS). Mass spectrum is indispensible for glycans’ _ 22': ::::
structure analysis.®> A central issue in glycan mass % 23 g0(94%)
analysis is the separation and identification of the @ 36 oE%)
isomeric glycans. IM-MS has the potential to separate 'I . :ﬂl I fg{m}l S—
10 8 6 4 2 0 2 4 6 8 10

isomeric glycans by utilizing their unique collisional

Figure 3. J-spin coupling constants of N-glycans

cross section. In order to understand the structural

with and without the core—modification

basis of the observed differences in drift time, we
performed REMD simulations of a set of isomeric

0.20 : . ‘

PA-glycans, G1(3) and G1(6), and calculated the ‘,Lﬂw

collisional cross sections for each glycan. The 25 I \,m,\c,j_

= _

calculated cross sections are in good agreement with g ; / G1(6)

the experimental data (Fig. 4). REMD simulations e 0.10 270A2 |
. . S G153 \ (Exp. 199 A2)

further provide the structural details, where the 7 (3)

galactosylated Man al-3 branch preferentially folds §0_05 I {EXES?;;Z K ]

back to the core chitobiose portion to form a compact &

structure. The results well explain the observed 0.00 L . o) A _— |

220 240 260 280 300

differences in drift time for these isomeric PA-glycan.
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Thermal reaction and stability reversal of photochromic diarylethene on Au(111)

and Cu(111) studied by scanning tunneling microscopy

Tomoko Shimizu, Jahoon Jung, Hiroshi Imada, Yousoo Kim

Surface and Interface Science Laboratory, RIKEN

Adsorption of molecules on solid surfaces often
alters intrinsic molecular properties. Considering a
potential application of molecules as components of
molecular devices such as semiconducting wires,
rectifiers and switches, it is crucial whether the expected
and desired properties of the molecules are preserved or
changed. It is therefore essential to fully understand
adsorption states of the molecule of interest.

We have
1,2-bis(2,4-dimethyl-5-phenyl-3-thienyl)-3,3,4,4,5,5,-hexafluoro
-1-cyclopentene (Fig. 1) [1], adsorbed on Au(111) and Cu(111).

Due to isomerization reaction induced by light with two

chosen to study one of the

different wavelengths as well as by electronic stimuli, it may
function as single molecular switches and ultra-high density
memory devices. Thus, various attempts to immobilize the
solid and photo-response of the
immobilized DAE have been extensively studied [2]. The DAE

molecules to surfaces
has an advantage over azobenzene and spyropiran for memory
applications because no thermal reaction occurs in its single
crystalline form [3]. In this study we have investigated at the
single molecular level how the properties of DAE are affected
by the contact with electrode metals [4].

The experiments were carried out with a scanning tunneling
microscope (STM) (Omicron GmbH) operated at liquid helium
temperature in ultra-high vacuum (UHV). The clean and
atomically flat Au(111) and Cu(111) surfaces were prepared by
repeated cycles of sputtering and annealing. Either open-form or
closed-form DAE was deposited using a home-made Knudsen
cell. Temperature of the substrate during deposition was at room
temperature (RT). The sample was then annealed to 355-365 K

when necessary.

photochromic

Fig. 1 Molecule used in this study
(Left) open- form (Right) closed-form.

diarylethene (DAE) molecules,

Fig. 2 STM images of DAE on Au(111)
(a-b) and Cu(111) (c-d). (a) and (c), (b)

and (d) are before and after
annealing, respectively. (e)
Closed-form deposition on Cu(111). (f)
Enlarged image of closed-form (left)
and open-form (right) on Cu(111).



Deposition of the open-form DAE on Au(111) produced two types of protrusions corresponding to
single molecules in STM images as shown in Fig. 1(a). One has an oval shape and the other appears as an
isosceles triangle, both with a bright spot at the center. After annealing the surface to 355-365 K, almost all the
molecules turned into the triangular shape (Fig. 1(b)). This observation suggests that the oval-shaped
molecules transform into the triangular-shaped molecules by thermal energy. The same phenomenon was
observed also on Cu(111) as shown in Fig. 1(c) and 1(d). To clarify the relation between molecular
conformation and observed microscopic image, we deposited UV light (375 nm) exposed powder, which
contained mostly the dark-blue closed-form, on Cu(111) at RT. On the resulting surface we observed mostly
the triangular shape as shown in Fig. 1 (e). It obviously indicates that the triangular-shaped molecules
correspond to the closed-form while the oval-shaped ones to the open-form. Therefore, the thermal reactions
demonstrated in Fig. 1(a) to 1(b) as well as 1(c) to 1(d) are isomerization reaction from the open-form to the
closed-form, which is prohibited in gas-phase, solution and single
crystalline form. It also indicates the reversal in (a)
thermodynamic stability of two isomers: the closed-form is \
more stable than the open-form on the Au(111) and the
C(111) surfaces, which is opposite to gas phase.

In order to support experimental observations on the reversal

di/dV (arb. units)

in thermodynamic stability between the open- and closed-form

-2 -1 D 1 2
DAE, we performed density functional theory calculations for Sample Bias (V)

isolated molecules. Our computational results indicate that the

~
O
~

.

closed-form is more stable than the open-form when the molecule

becomes cationic and anionic states although the open-form is

1/dV (arb.units)
>

more stable than the closed-form when it is neutral. We further

d

1 05 00 05 10
SampleBias

found that the larger amount of decreases in C-C bond lengths and

di/dV (arb. units)

Wiberg bond indices for the closed-form when DAE is ionized,

which suggests more effective m-conjugated network connecting -2 -1 0 1 2

the terminal phenyl-rings for the closed-form than the open-form. Sample Bias (V)

Experimentally, based on scanning tunneling spectra, we Fig. 3 Scanning tunneling spectra
confirmed that on Au(111) the molecule indeed becomes slightly ¢ DAE on (a) Au(111) and (b)
cationic due to partial electron transfer from molecule to the Au y(111). Red: closed-form; blue:
substrate. On Cu(111), hybridization of molecular orbitals with Cu open-form; black: substrate metal.
electronic states is significant, and we assume that it also

noticeably change the conjugated network to stabilize the closed-form.
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Ligand field effect at oxide-metal interface on the chemical reactivity of ultrathin
oxide film surface

Jachoon Jung', Hyung-Joon Shin?, Maki Kawai’, Yousoo Kim'

Surface and Interface Science Laboratory, RIKENI,
School of Mechanical & Advanced Materials Engineering, Ulsan National Institute of Sci. and Tech., Korea®

Department of Advanced Materials Science, The University of Tokyo®

Ultrathin oxide films grown on metal substrate are of | Water
| adsorption
great interest not only as supporting materials for chemically l' | \

Water

N‘.‘.mlahnn

active nanoparticles but also as catalysts in the field of
heterogeneous catalysis [1]. Using scanning tunneling
microscopy (STM) and density functional theory (DFT)

calculations, we have demonstrated that the chemical

Molecular
adsorption [A)

reactivity for water dissociation on an ultrathin MgO film ;'
grown on Ag(100) substrate depends greatly on film ‘W

Clean surface {5) Dissociation (D)
thickness and is enhanced as compared to that achieved with

. . ‘s Fig. 1. Dissociation of water molecules on
their bulk counterpart [2]. The change of chemical reactivity ultrathin MgO film grown on Ag(100)

of ultrathin MgO film depending on the film thickness can  substrate with interface dopants of first
row 3d transition metal (TM). (Ag, gray; 3d

be explained by the strengthening of the interaction between ~ TM dopant, blue; Mg, green; O, red; H

the oxide and metal interface layers. This result implies that white)

the artificial manipulation of the local structure at the oxide-metal interface is expected to play a pivotal role
in controlling the catalytic activity of oxide film. As a preliminary study, we also reported that water
dissociation on three model systems with defects at the oxide-metal interface of the 2-ML MgO/Ag(100) - an

O vacancy, an Mg impurity, or an O impurity - can improve

the chemical reactivity of ultrathin MgO film supported by 03 1 - i) r 08
Ag(100) substrate using periodic DFT calculations [3]. - :ED] : Fos
Based on our previous results, we performed the systematic )% 55 g
computational study on controlling the chemical reactivity L:Zu‘u B ?-;
of ultrathin MgO film grown on Ag(100) substrate for the g 03 - - %
dissociation of individual water molecules by 3d transition g 5 o 7::*
metal (TM) interface dopants (Fig. 1) [4]. %] k/“—/“_’_‘ Foa
To investigate the influence of interface dopant on the A+ 03

Sc Ti ¥V Cr Mn Fe Co Ni Cu Zn Ag
chemical reactivity of ultrathin oxide film for the

dissociation of water molecules, we examined the Fig. 2. The variations of HA), ZD) and Fi
S . e along the 3d TM (Sc ~ Zn) dopants.

dissociation mechanism of individual water molecules

adsorbed upon a MgO film surface with a dopant as shown in Fig. 1. Figure 2 shows the variation of the

reaction energies, such as E(A), E(D) and E,, during the dissociation of individual water molecules on



MgO/Ag(100) according to the kind of interface dopant (Sc ~ Zn). Interestingly, the shape of reaction energy
variation along 3d TM series clearly shows a ‘“double-humped pattern” which is usually observed in
organometallic systems explained by ligand field stabilization energy with weak field ligands. Although the
nature of the interfacial interaction between oxide film and a metal substrate cannot be easily described by a
single term, we show that the chemical reactivity of an ultrathin oxide film supported by a doped-metal
substrate can be mainly governed by the hybridization between the electronic states of a Dy and an O; (of
oxide layer) at the interface. For systematic study on the influence of dopants upon the electronic structure at
the oxide-metal interface, the projected density of states (PDOS) diagrams of 3d,z(Dty) and 2p,(O;) states for
the all doped MgO/Ag(100) systems are illustrated in Figs. 3a and 3b, respectively. The distribution of
electronic states for bonding and anti-bonding states is depicted by dotted blue and red circles, respectively, on
the PDOS diagram of 2p,(O;) states. The identical alignment of the bonding states (about —7 ~ -3 eV) between
a Dty and an O; in PDOS diagrams indicates the existence of orbital interaction along the z-axis at the

interface. Hybridization, i.e., the
b)

formation of  bonding and
anti-bonding states, between the

electronic states of Dpy and O

indicates that ultrathin MgO film

behaves as a ligand for the interface

dopants. Our results revealed that the

PDOS (Arbitrary unit )

chemical reactivity of the oxide film

surface is strongly dependent on the

tailored electronic structure caused

by the interface dopants at the 8 5 4 2 0 2 4 6 88 & 4 2 o0 2 4 & 8
E-E; (eV) E-E; [eV)

impurity level, which implies that Fi% 3. PDOS of 3d TM (Dtv) doped MgO/Ag(lOO; (int- Maop, M= Sc
) o ~ Zm) before the adsorption of water molecule (S); z-components of
chemical reactivity can be controlled  (a) Drm 3d and (b) Oi 2p. Bonding and anti-bonding states are
o ] ] depicted in (a) and (b) with blue and red dotted lines, respectively.
by adjusting adhesion strength using

interface dopants. Therefore, the durability of the developed system and the fine-tuning of its chemical
reactivity can be achieved without serious perturbation in the reaction mechanism. In addition, the variation of
adhesion energy depending on the kind of dopant originates from hybridization between the electronic states
of the interface dopants (Dty) and interface oxygen (O;), i.e., TM-ligand interaction, which can be described

by traditional ligand field theory (LFT).
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CO on Pt(111) : Overlayer structure and intermolecular interaction
studied by Scanning Tunneling Microscopy

Hyunjin Yang'? Maki Kawai’, Yousoo Kim'

Surface and Interface Science Laboratory, RIKENI,
Department of Advanced Materials Science, The University of Tokyo®

Carbon monoxide (CO) on a platinum (Pt) surface is one of the most extensively studied systems in the
field of surface science, for both practical importance in heterogeneous catalysis and the fundamental
understanding of elementary processes at surfaces." Among all the known information for CO adsorbed on
Pt(111) surface, it is well known that (a) for the adsorption site of CO, the atop ~ _ 2atopCO_ b dge C o Pt
site of substrate Pt atom is primarily occupied up to certain coverage, and (b) - Y& o &
for the ordered overlayer structure, atop-dominant (\/§><\/§)R30° structures
appear up to coverage of ~0.3 ML, and atop-bridge mixed c(4x2) appears at

higher coverage (Figurel).>> However the detailed overlayer structures at the

intermediate coverages and the correlation between overlayer structures and
the intermolecular interaction have not been well understood. By means of (/3 x+/3)R30° o ngZ)rect
scanning tunneling microscopy, we tried to provide the real space observation

. . . Figure 1 Known overlayer
of CO on Pt(111) at various surface coverage, to provide more precise

information about the overlayer structure and intermolecular interaction. geometry of CO on Pi(111)

All the experiments were performed using a low-temperature scanning tunneling microscope (Omicron
GmbH) in an ultra-high vacuum (UHV) chamber (Pg. 2.0 x 107" Torr). A Pt(111) single crystal cleaned
with typical annealing-sputtering cycle was exposed to CO gas at ~ 50 K followed by room temperature

annealing, and observed with STM using electrochemically etched tungsten tip at 4.7 K.

(V3xV3)R30°
Islands

o

0.005 ML - ; 2 ML 087 ML 042 ML [ 0.50 ML

Figure 2 Evolution of overlayer structures from 0.005 ML to 0.56 ML



As Figure 2 shows, the adsorption geometry and the formation of overlayer structures were observed
in molecular resolution from coverage of 0.005 ML to approximately 0.56 ML, including (\/§><\/§)R30°
islands, c¢(4x2) domain, and so-called 'fault-line structure' with 1x1 boundary in c(4x2) domain. At the low
coverage limit (~ 0.005 ML), all the molecules are randomly scattered. From approximately 0.15 ML of
surface coverage, island structures with local (\/§><\/§)R30° geometry appears and the inter-island structure
exhibit an anti-phase boundary. Near 0.3 ML, (\ﬁ X\/§)R3O° islands form 2r, (1o as inter-atomic distance of
Pt substrate), resulting in c(\ﬁ x2)rect local structure and concomitant incorporation of bridge CO inside the
rectangular units. The phase transition from hexagonal phase ((\ﬁ ><\/§)R30° islands) to a c(4x2) rectangular
lattice involves the widening of the c(\ﬁ x2)rect boundary and compressing the island region, at the surface
coverage of 0.37 ML. The resultant c(4%2) domain is well ordered over whole surface with bridge-CO
vacancies. The number of bridge-CO vacancies systematically decreases to form complete c(4%2) domain at
0.5 ML of surface coverage, and further adsorption involves
the formation of 1x1 boundary inside c¢(4x2) domain.

Interestingly, bridge-vacant c¢(4x2) domain exhibit
height modulation of atop CO by the number of adjacent

bridge CO as shown in Figure 3, indicating the existence of

inter-adsorbate interactions between the atop and bridge CO.
2I 3 4
# of neighboring
bridge CO

As the origin of the height modulation of atop CO, two
explanation were provided; (1) local charge re-distribution
between atop and bridge CO due to different directions of Figure 3 A STM image of bridge-vacant c(4x2)
charge transfer*’, and (2) electrostatic interaction between domain and the correlation of atop height and
two opposite dipole, where atop and bridge CO have number of neighboring bridge CO
opposite direction of dipole.’®

The STM observation according to the surface coverage clearly shows the evolution of overlayer
structures, including the overlayer structures which have not been observed. Also the quantitative analysis of
bridge-vacant c(4x2) domain suggests the existence of inter-adsorbate interaction between atop and bridge CO,
to provide an explanation for co-existence of different adsorption species and consequent inter-adsorbate

interaction.
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Molecular Electronic Polarization Visualization in Bi,SiOs

—~Protocol for Ferroelectric Properties—

Younghun Kim, Jungeun Kim, Masaki Takata

Structural Materials Science Laboratory, RIKEN SPring-8 Center

For design of novel functional materials, it is essential to
understand not only their atomic level but also electron level
structures. Our research target is Bi,SiOs (BSO), which has been
considered as one of good candidates of lead-free ferroelectric
materials. This material has a Aurivillius-type structure with the
parallel layer of silicate layers (SiO;)* sandwiched by the bismuth
oxide layers (Bi,0,)*" as shown in Figure 1.%? In this system, the
structural flexibility of the silicate layer can be regarded as a key
factor of emergence of ferroelectric properties. In fact, a large
electronic polarization along c-axis has been predicted by the DFT

calculation. However, due to the crystal facet it is very difficult to

Fig. 1 Crystal structure of

Bi>S10s.

measure the electric susceptibility along b and c-axis. In this study, we have visualized the ionic polarization

for each layer and demonstrated how we estimate a contribution of the electronic polarization to the

macroscopic polarization using the charge density and electrostatic potential® obtained by analyzing

synchrotron powder diffraction data with Maximum Entropy Method (MEM).

By the precise structural analysis, it was found that BSO has a structural distortion induced by the

structural phase transition from the orthorhombic (Cmcm; No. 63) to the monoclinic structure (Cc; No. 9)

with cooling. Using the observed intensities estimated by Rietveld refinements, the MEM charge electron

density and the electrostatic potential results were obtained. Figure 2 shows the electrostatic potential colored

on an isoelectron density in the ferroelectric and paraelectric phase. This figure shows that a potential

difference between cation and anion at 300 K is enhanced

300K 773K
compared with that at 773 K. These results correspond to o
the ionic polarization within each molecule. The [} Syaiy’;;)gf )3,) 09() ,
- - - - - = = = '\"
significantly enhanced ionic polarization of each layer is a
indicative of the ferroelectricity of bulk BSO material. dui ) ) O Ooo Oo
Figure 3 shows two-dimensional electrostatic potential (33,0, O&’ ,,’ OO OOO
ayer
maps with their electric field. The electrostatic potential 0 0
P> c P ;9,393 )00000
counter lines and electric field direction at 773 K for both T_,

On the other hand, the
distributions at 300 K are asymmetrical reflecting the

layers are symmetrical.

crystal symmetry. Here we try to evaluate the electric
susceptibility for each molecule to each direction a, b and
c-axis.

To calculate this, we composed the total

___(SES___

MEM isosurface : 1.5 eh\’

Fig. 2 3-dimensional electrostatic potential
distribution for visualization of
polarization. It was colored from 1.8 e/A to
2.8 e/A on 1.5 e/As isosurface of charge
density along bc plane having large
polarization.



contribution into the nucleus charge and electron charge, which were calculated based on the atomic position

and electron density, respectively. Note that total electron density was redistributed to each ion by the

potential local minimum. As a result, the ferroelectric polarization of the silicate (bismuth oxide) layer were
-8.5 (9.2), 0.0 (0.0) and -72.5 (52.6) uC/cm? along a, b and c-axis, respectively. In addition, the total
ferroelectric polarization is originated from the c-axis; they were 0.7, 0.0 and 19.9 uC/cm? along a, b and
c-axis, respectively. It seems that the polarization effect cancels each other out, but we have found the silicate

layer plays a key role for ferroelectric polarization.

By using both the electron density and electrostatic potential maps, we demonstrated that the

macroscopic polarization can be decomposed into electronic polarization. We believe that this approach is

300K W 773K

very useful for designing of expected
functional materials such as rare metal free
ferroelectric material.

This research was conducted in
collaboration with Prof. Mitsuru Itoh (Tokyo

Institute of Technology) et al.
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Fig. 3 2-dimensional electrostatic potential map
with electric vectors at each layer. The range of
electrostoatic potential value i1s from -2.15 e/Ao to
21.85 e/Afor the silicate layer and from -2.00 e/A to
20.00 e/A for the bismuth oxide layer, respectively.
The black arrows indicate electric vectors and they
are evaluated from the minus gradient of the
electrostatic potential at each point.
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Electron Crystallography of 3D Protein Crystals
Koji Yonekurd, Chikashi Toyoshinfa

'RIKEN SPring-8 Center,

?Institute of Molecular and Cellular Biosciences, The University of Tokyo

Membrane proteins or macromolecular complexes often give tiny and thin crystals that are smaller than
a few um and thinner than 0.dm. Such samples are generally difficult to be prepared enough for many
crystallization trials and to grow to crystals suitable for X-ray crystallography even with synchrotron
radiation. Tiny and thin crystals, however, sometimes diffract electrons to ~ 2 A resolution, because the
scattering power of light atoms for electron is more than ~100,000 times higher than that for X-ray. X-rays
are scattered by electrons around atoms, whereas electrons are scattered by Coulomb potential of atoms.
Hence it is possible to observe experimental charge distributions of molecules [1, 2], which will unravel the
working mechanisms of biological nano-machines in more detail.

A 3D crystal gives discrete diffraction spots in all the directions, and only a limited number of partial
diffraction spots are recorded on a still diffraction pattern. Crystals have to be rotated or oscillated to
integrate diffraction spots mechanically. It is a challenge for electron microscopy to control rotation of the
specimen stage precisely and to process diffraction data from thin crystals. Fig. 1 shows an electron
diffraction pattern from thin crystals of bovine catalase. We have been developing a new technology to
fulfill electron crystallography of thin 3D protein crystals. Fig. 2 shows a GUI of our newly developed
programs, which carry out 3D profile fitting to extract accurate intensities of diffraction spots. We have
succeeded in obtaining the first 3D Coulomb potential maps BfAT#ase and catalase thin 3D crystals at
3.0 Aand 2.4 A resolution, respectively.

Fig. 1. Electron diffraction pattern from
thin crystals of bovine catalase. A circle

indicates a diffraction spot at 2.3 A
resolution.
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Fig. 2. GUI of our newly developed programs to process electron diffraction patterns.

[1] Kimura Y., Vassylyev D. G., Miyazawa A., Kidera A., Matsushima M., Mitsuoka K., Murata K., Hirai T. & Fujiyoshi
Y. Nature 389: 206-211 (1997).

[2] Mitsuoka K., Hirai T., Murata K., Miyazawa A., Kidera A., Kimura Y. & Fujiyoshi ¥.Mol. Biol. 286: 861-882
(1999).
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Liedl, T. Nature 2012, 483,311 [3] Sato, K.; Hosokawa, K.; Maeda, M. J. Am. Chem. Soc. 2003, 125, 2025.



DNAfH T / B+ D& EREHT

FRFVHESL |, P28 N 2, AT EER

PROF - ATASA AT, FORBE « B ®

AHFZE T, MEERE B2 IC LT, 4V 2 DNA BNERmICEAE LT ki1 03k
BARBEED A B = XL HRIFT S 2 & 2 ATV 5, DNA HEFF ki3, HEICEEL SN
7= DNA —ESUR SO M H e ISR NE LTtk - BEEOEWAH 5, Rt At 03 4
7o AR T ITEEE Lo WV, RN H L LB LIEETHD, DNA $HE, BUKERLT-O
RE B LOA A GRE DRI TR D 53 BUL TE MR S I M T B A Tz, o
ZEEMITERSS « AN (UV-Vis) A7 MVRIE, BEEMRIEE T/ X FRIELIE (SAXS) %
FICHWTEIMII L7z, £7-. DNA JERICE < HAMERZ X0 EHEMNICFMT 5702, FT-fi
PRBETAEE (AFM) & RV 72 i A I E 2 il 7=,

DNA RN EEMIEIC B 2 2 B2 e T~ 7z, KR FRimICEE L S 7z ZHEEH DNA O K
(20t U Crgehi TR 2 D D L DD, DNA BN AW H HRREA——F v 7 L7 HkL
TATEE L T2 (K 1), DNA $HEDSBUKEERICK LHMIICE L 725 & Rt A3 ki
M CTHRFIIBNC K 0 o BERm LT 52 2oL, (K2)

(a) Inter-surface distance (b) Increment per base pair
" ds15 ds30 ds45
[ g aue 08f 660 e 620 ; 80 :
0 Awo . {Aggregallon s et v tededs
—oNAlegh <7 | e greesesnasnnannas /= 140_ds 15| o AuA0_8830. A 40, deds
060 O ] = Aud0 ~ = yZ = / -
=l 206 o Ze20- i g £
E = o £ —~ g / g -~
£ £ o ° = 2580 _— T |~
Soal £ \ £ - \ H
g ° 2 sso- | £ / k4 0
E = 2 Au15 \ 2 2!
5 3 e | el \ 3 — .
Zoaf 2l AN Eswreo T\ | H o,
9 > Aus . e
0.0k

gy R L L s L L
45 30 40 50 60 70 30 40 50 60 70 30 40 50 60 70
Temperature ("C) Temperature (°C) Temperature (°C)

1. DNA $8FR %4 2 i+ MiEEE (BkERmE K2 79 XE b — 7 R OREZLE. hift 5. 15, 40 nm
MIBEEE) L2 b (a) &H94y (b) . KPR (Au5, Auls, Aud5) O&F 7 RivFRim Lo, (Ehb) 15,
LERIT. oD DNA #HREDOEAEETTLEK 30, 45 ¥t DNA 84 (ds15. ds30. ds45) EE(E S

ELGEDT ey b, =358 O R 2R,

25F o Aut5-dsd5f45
WIZ, BAAEXO fEO DNA (15 L 45 ) 2HEF L L A x
e ki (BRER) OIFBEGREDINT 21T 7=, 453K & 20 x
SERIARMIY 72 DNA 2N L7236, Ok Rk, 45 .

WIROHBDOET 7R+ (B—%) RO i L THH LN
mnrotz (K3), IRERDYE, “HIHDNA OF Z 7 MNEEITIK
<RIAEERFICIZI AW A — =T v 7 LT W= DI R mi IR sh 1 .

BETEIS 725, L LA DIRERITEHE LIc< \, K75 7 15 ! S
N K 84 - L o 3. R REREEE - — EEY
DT> DNA 275 09 CMRRBDAMMA LT D 5% 5 B2 T FRERIIE : "6
b, DNA (15 ¥ & 45 ) O E
DNA —E#H R L O/ D N > 0 B pE e bR Z2E 2 THE LR 12
N’\ Eﬁﬁ@ﬁ p-e fJQHbﬁﬁéﬁﬁﬁﬁféﬁﬁtﬁﬂﬁ?f O B T L b
BIBANBD T L NS o T, DL AT T L AREE o

T

Intersurface distance (nm)
»
T




IR OMHER BT 2720 LB 2 bD, ki OO EEEMEIL Z OISO ENE & RV FHES
WY, TOREMEDNAIZIG U TMEIZ X VR FIEnB LT 0o, (M 4)

HER PRI 2 . FEERIZ DNA JEMICE) < M AMEH 2 BHEICEHME 35 2 & 2l A7z,
Sa—hENlcanA R7r—7C DNA #EESE, WP TT7+—A D=7 EEIT-T-
fERO—HIEK 5 12T, BFELOEGAIL, BEWVIZET 2BIC51 I0MERT 523, DNA TF
O TWD ERNOAPBR SN, 72771, TORX STFERNA LI, DNA ZEHSE KN
BRI A~y T RH D & EE, —ARESCREEITHAN A THEH L i L CRE A RS0
Shiz, S%IZZOFRIOFEMERLNZL T FETH D,

UL EDOFER KXY DNA fHEiT k7 TS 5 IFZREEER T L ) T S 7z —EHE{ DNA H o
end-to-end stacking D7ERIZ L HBILTIE/2<, & LADNAS O L WITEATE L L TOREL (T
KL T~ 5 STARICFE 1 DB DKL T D r L EVE AR E ST 2 EHERRN T TH D LSz, &
DINARFEINNFTE DN DE— KB HDHEEZEZLNDN., Kinll —EHEI A~y TFRH 55,
WHREE N DIERT 2 R DDEAET 2 2 E BB S L7z,

SI}XS S(q) Au15-ds15 Au40-ds15
G-C fullkmatch _ ?;",T,'"":w G-C fullmatch —_— w:’;:;‘g = ) ssDNA
£ dsDNA (full)
‘ § | oo so Z 1 % dsDNA (mis)
) GG mumach Lattice constant 35.3 nm . :_ ‘3 wnh 1‘0 M NaCI
y\/ | /\"»-~ et % atrt.
A miss N ’ - i E »‘.
>0.1
E .
. pt & O (e
UV-Vis [ )
0.01 Sabilize|
§ = 11 580
_ m .
( %0 \ | 0.001 PR U I
N\ = s 0 20 40 60
. IR PREEE Distance (nm)
[ 4. FEABHEIOR IR D 4 A YRR 5. AFM 20 F7m—7 % V7= K E )
WD SAXS fight (k) &7 7 XE v E— TITE DFER.

7 WROBEEFEE (F) .

(&% k)
[1] Fujita, M.; Katafuchi, Y.; Ito, K., Kanayama, N., Takarada, T.; Maeda, M. J. Colloid Int. Sci. 2012, 368, 629-635.



FFVXx R URITRICEDT IvnA FRREED
1 d K UM I 7 1 )

JEWEPR ', Karin Sorgjerd', & HZNEk "2, ATHEGL "

PROF - ATASA AT, FORBE « B ®

L NTEIIRI T FRELTHERINIZ, Priv/olc e 2RI K BLHIRE B A7 SEAR I E A TR L T
MO THEBEMERZ AT 5. — ., Tl R R TR R F RSB LT 2 7 E DL N
THRHEREL TERL ., RO ELZL DT ZENIFE N> TETZ. TN~ — /ORI
DFITHS. ZHHDRK TITILAL TTI0A NERMELIFIN D2 T HEREDRIR ORI LS
TW5. EFETAINA—IFOJRRPE LS TNDTIRARR—H (A B) DT InARNKRHER I
BWT, oy X 780 1 FETHSD sHsp(small heat shock protein)?D 523 /RIBIFLTU
5. sHsp 1T 1 16 EREEEZE->TERY, AN R|2IY 2 R EIRBEL FERIRIRRED # /X

BEREATHIETH A EDOEMEELIHIT 5B 2011 TW5. —J7, sHsp OREEIRREICE ST
A RNEEEA~DEZEITH G > TR, 22T, A28 TITMHERE A 40°CEH BN -
TUWA43 88 R Schizosaccharomyces pombe H3E SpHsp16.0 2 FV T, sHsp 78 A B 42 OREHETZ R
B2 DB OV TR E E T o7z,

PBS Ry 77—IZ A B 42 F /~— KX SpHspl6.0 & Dimer
30uM LB ICHAELZ. 50CHLLIE 30°CT 24 _— AN
FFRR A2 3 2 = R AT BB T SR A AR —

. e® _—
. 50°C @ @ A 42monomer 30uM

fERT 24T -7- (K1) . TEM BlE2B L7 I Rk

‘ \ Oligomer éiﬁrfog:i:?;
(ROt g B v — MBS ISR & T oA SoHeo 160 . 30°C 24h /
ThioflavinT(ThT) 7> EA 2LV, SpHsp16.0 HAFFE T Oleomer o® /—>

‘/C\\@ B V“}‘%@U?‘:m%}:‘%&;ﬁﬁ%gﬁi 73)§ IJ'LA éj/l/f_ .A.B 42monomer 30uM

(K2A). —J5. SpHspl6.0 TRANDY 7 LTl
30°CTIEXT InARFREMEDBLIIS N2 D272 DI
KL T, 50 CTITMER & DB S ITZ. ZAUT TR LT, SpHspl6.0 A REETILT I AR#R
HETZ B B U 72 MR B IR RE C I BRAE IR Al & B L7 e o 7o 2 L2 7RIB 3%, SpHspl6.0 {F1E F T
FRUT-RRAE IR B o —MEIZEA L EBL TN EN D72 (K2B) . £/, IR ERICE

. ZORRMEIE SpHsp16.0 2% A TVDIEDIRE T,

Boie ABRMELZZ Y MR ML PC12 Ixf T 2MAaEEEL MTT 7y EAIZXVFEML7Z.
SpHsp16.0 FETFLE T CTIEARLTZ T S0 RERAE 1T A % 2 — MEEE IR S @ i e A Bl S
7223, SpHsp16.0 {E1E T (50°C) T AL L 7= MRk DM M L35 L AR L Tz (K 2C) . fllfa & D+
HAEHZ 50 Yt L VEI L7 L 25, SpHspl16.0 1E(E T (50°C) T AR L 7= Rk 1 3M0 i 25 170 & O AR AL
TERNRZELLIHISNTWZ(X2D) . — 5T, TOMERL ABBRHEE 50CT 2 ERICHFHESET-
SpHsp16.0 DEARIZOWTEEL/ZE A, ThT #eidm <, MiaFEEL A LIZEETHLZ N0 H
oz, ZIVHDRERIT SpHsp16.0 £E7E T (50°C) TR L 7k IX A B L SpHsp16.0 D HLR D4 &K
TIHRNWZEE L TS,

ABFZETIL, SpHSP16.0 1 I G AMEIE T A B OFMEILANHIL . MEBERSE OFFETE T CldlF D7

1. SR % SpHspl6.0 12 & 5 ABBHE~DE



BAREITILD A B BHEDNTER SN D ZENHALNT e oTo. ZOMMEITFERE B v — & £3, MiaE
PEIFFEH AR S LTz, F7o ZORMEIM L 2 i & O AR 240325 2 & CTHlNE st A (KR
LTWBZENREESNLL2]. Fx IZZNETITA A DT InARIZOWTS, fifldmtE s Mias o
FAAERICHERH L2 R WL TEY[3], AEIOFERE—E T 5.

A C
Temperature (deg) 100
030 deg
g go | m50 deg
=
o - 5 %
2 2
Y 8 40
o
Q.
(/2] 20 +
+
0
100 nm SpHsp16.0 - -+
B D

Temperature (deg)

100 ¢ 530 deg

30 50
80 m50 deg
|- .
40 +
20 t v
= L

SpHsp16.0 - + 50 um

SpHsp16.0

Relative ThT Intensity (%)

2. %tk (30°C) - 285 0°C)?D SpHspl6.0 DIFTE T, IFFAETICE T 5 A B BEETHl. A)ZiET
BUAMER. B)ThT H#Y%. 450nm DG X % 482 nm DHDEZ HIE, Offilgaztk. pCi2 fifidicy » 7
I Z 1B O MBAEAE#RE A2 MTT IS X D 3FHili, D)~ ORE AT, $T A B Ik, Alexasss Bk Kok %
Ho 72 HOG R g s

E=FEN
[1] M. Sakono, A. Utsumi, T. Zako, T. Abe, M. Yohda and M. Maeda, Biochem Biophys Res Commun. 430, 1259

(2013) [2] T. Zako, M. Sakono, T. Kobayashi, K. Sorgjerd, K. P. R. Nilsson, P. Hammarstrom, M. Lindgren and M.
Maeda, ChemBioChem 13,358 (2012) [3] & Flak « FEdk & - AU ¥ VoL —F - Bl Bk, %8 85 [IH
AAALFARHESR, 2012



7 PEFRRRSC L 5 MaREESEEZERA L
B O B HIBRH

HI P vl ' AREGAER ?, = Y, RS

HEF - WP AEREERE A RS, BOK - BelE %, BROK - BeEt

IHNETITHEE BT, TEl 6 -7 WEFERRMUS] ZB% U, iR - 800 &V 9IRS T,
AMIRERE T I 2 HEICH LT, TOMIBICEEL 525 2 L AEHE A E AT H Z LT
HLTWD (FR) [1], 22 CTARBIETIE, BAR L T&# 6 -7 FEFERRRIS] ZHNT
AR 2 SO L L. X — R~ U AN TOYMYEIES 2 IR AT 5 2 L 2B 7,
i, B0 & 7o 2 8B a1 2 KR - IE S BB 2 el ik L <. B E S iniic
MFT R RAE LML~V TEIETHZ L2 HNE Lz[2],

£ BEICHE LB T8 |
in}ifi‘@j’\ﬂ b BE - X:LIiuooﬁrs,sgteclees, i.e., TAMRA, Cy5,

. EEREREIS )T U CUT R AR :
ﬁatﬂy SR o @HﬁNmﬁo
(Hilyte Fluor 750) %3 A H
L7k, il eG4 5 A 2-10 min, 24-37 °C
Crn M ER RS 10-6-10-8 M of probe conc
kT o EnTEL, £ — _
T, MO T 28T X 4k
ARBES (VS TEEH) 23
OB G 2 DB At @mﬁ
A A=V TICEDREL
7o MRIZ, b N EEEETE

MKN-45 | B X O This work: X = Hilyte Fluor 750
— Rapid azaelectrocyclization

CO,Et
-

MN-acetylglucosaminyl
transferase (GnT-V) Z Jfi|FEEL S 72 MKN-45 HESHCA AU DWW THEIRE A A —V v V&2 5E
M L7z, GnT-V Z5@fi BB I E 5 2 LICk o T, wmililaREIck T 5~ M) 77 —EOmtEERS
RabBIAT TV DI VT F &g LM OWEE L IZEOTTEIC L0 (BB MEE S
L2 ENBITHEN TV [3], EFEOHIEIC L AR, LIm#E Offildz . BALB/c X— K~
U ADIEPERNICER G L THENA A =T T E2ATo /R, BEIC 7 B4 MKN-45 BESHSZS g
RSN E- AN Ty 2 f?’&% eIzt encE (FitkK(a)),

—h . MREGTRESICIT 5 a7 7 a—ARRM Lz MREBERAMIIGHCTII6E, B RO 2 —
2 GD/E.\EEGCAZ\E@GDP*mannose*ZL 6-dehydratase (GMDS) #iEEFEAL T7 a3 /fk&[EE X
H7ZHCT1I6FESH I ML DN T h A A =P 0 7 %47 o 72, HCT116FESHS Ml Tl NKHH
FlZ K ATRAILZ AT L7277 7R h— 3 R L VB RIH S vs Z & BBEIC > T v (4], #HiE
FHOHIXZDORRIZONWTEA A=V 718D, 1y ARICHATICATEET 2 2 LTtz (F
L (b)), T DX DT, FEEMEIEICER T 2 sk OIEECHlE ) R 4 A & Te# L~V TR



BERICHGIES 2 2 & IThRE LT,

AW TR LIEWTROROGEIC S, EROTIRZ R L TR TIE, ZhbiElz
AT 572022, 3 HORMMBKEL SN TE L, MEHELO 7 WEFERRMUS] 12X
% AR 2R i D B HRA IR L & ARNA A= U T OFREZIHT 5 Z &I & - T, AR Clig
Ba b4 5 Z ENTE 7, IOk L Hita B & L7CAER R IC VT, B 72
TG R T RRRTH D,

Hilyte Fluor 750 (FR—J(Z & YiEH#)

Y -

(a) wa
® e g

MKN45

enhanced
metastasis polylactosamine
GnT-V.. S

¢ »

-
e e

@

MKN45 (GnT-V transfectants)

h d
®

oo

vé é

HCT116 (GMDS transfectants)

Time after injection >

(&% k]
[1] Tanaka, K.; Moriwaki, K.; Yokoi, S.; Koyama, K.; Miyoshi, E.; Fukase, K. Bioorg. Med. Chem. 2013, 21, 1074.

[2] Tanaka, K.; Minami, K.; Tahara, T.; Fujii, Y.; Siwu, E. R. O.; Nozaki, S.; Onoe, H.; Yokoi, S.; Koyama, K;
Watanabe, Y.; Fukase, K. ChemMedChem 2010, 5, 841. [3] Ihara, S.; Miyoshi, E.; Ko, J. H.; Murata, K.; Nakahara,
S.; Honke, K.; Dickson, R. B.; Lin, C.-Y.; Taniguchi, N. J. Biol. Chem. 2002, 277, 16960. [4] Moriwaki, K.;
Shinzaki, S.; Miyoshi, E. J. Biol. Chem. 2011, 286, 43123.



GEIFHE S DBIFEIZES<
U VAL S 7 BB T T FOLFEERESK
Hsad !, SEMPESE, BRRE S, Sl MRS, B °, Eric R 0. Siwd,
FATER Y, JEZBRHG Y, AT LSRR LR, MILAREC, TR
FRAF - PR A AL |, BROK - BEEE, BT - YA A=V S 2= Bk - ik

U BALS 7T Mz RER & LT, Z< OMNY 7 T m@EZtil sy w78 /2Ry
A L > TREEICHI S TR Y | ZOMAFEHEZRS LG TERAICHIET 2 Z
X, BUER BEAIHF SN TWD My 7 O—2Th D, ik, FERDY Vigks 378
AN ZZBROICIHE T 20 F2 AT AL LT 56 ) Vikkaeale & /7 H O \1‘%
WZHER L. 2 EBMEd 2% 50 7 ORRPEEE E R EOFE (T T (K1), Z
(R L THEE DX, O FErOFHEIE L LT, U Uik y 78 (B8 (AT S
RINFWIRRENER T F R B O

FOSIZ X DN GIREAKT 52 &L &2 =1 o R %ﬁgﬂ\g{;ﬁ\

A UTo. 2R, EGRR AERET om0 S

M kb\f KD Vb2 Xy G h % $iEERm P

REICRHE T 5 Grb2/SH2 K A A P BT |

(Growth—factor Receptor-Bound protein 'J‘JIE?‘“II: B [:] ;\‘zﬁjﬂt
E7Av - INDE

2/Src Homology 2) DEEAU~T'F Nz FlH 4 ($55) ENEERL BSAR (7

DT LT L1,

<PFRHE A RO & Grb2/SH2 R A A VP TF RoAH >

WEFEOIL, 7Y REO XD BREONEEZH A 72 ) VB E 7 F R 1 Ick LT, gL
RO VB LR B R SEE (K2, AT —U 1), SHIZEONDTF KT
AT TV —ZERASEDLZEICED, REMZZDTAT T ) —OFnLEERICRL 7 4 BT
LT F RPEEEET CTRIRESND LB X (RT—V 1), ZOBMET, FErHiiEar
S (BFRFENG, A7 — V) #EETHZ &80, RO D UMby R EIiTE S
BIRP2ATF IR F6ND & TRl LTz, Z OB FER 228 ST RSOGR & LT, Huisgen[3+2]
BALSUSDIEMALE TH A L ATF VU BT F RIZEATLHZ LICE-T (M2, XTFR1D
S | T IR

Jiol FEBRL, ZnFETEHLY K2 AF—T1 AF—2I AT—YI
R RTFEA il it BEBE
&éhf%t@%&«7%F (2] E | 2% [
@ A N, Slemo
Hﬂ:@}if%ﬂﬂ HEITSE 0 NHOOHN Oy N RN N N W
\N T N’_/ X4 f L3 AA AA Mol aa aa "
\—Jikjjj L/?L:O - - AA
%@@*ﬁ?ﬂ‘“@ 1Z. Grb2/SH2 Hi N, f\ z\7=f|~747‘—,-u 2 ”
kT D U v EbE Sy Bl ENHZ HgI\E H-Ser HSHSBOERTH\E
E E?RE’J?ZE SRR < A O e S
) on 4:R=H RN HoH
LTI BEOET VY g M ooon | Ke=15uM J\"o)f‘
. . e yr . ‘R = M HLys-Orn=His(Bn)-N"n VM
EERATTF 3 28y L 5o R =§li_Va|X5'n Ko s0mm ¢ S
THwz (K2 TR, 3742 BE  ULBILIHRS —




H, BEXAFUUEREEZGA LT F R LIZx LT, Vb7 R3 ) OFETF, 7
EFLUARTFRIA T U —2 LD Huisgen K& 1To72, 3 DIFFETFTOY Vv 7 EkH
& HPLC % FLURRGT L 7oA R, 4 2 B 0EFEHO T F R Y Vb7 F R 3 OFF/E T CTHEIC
T D Z EDVHIB LT,

FZTINBRNTTF REFRAEKL, 3ICkT 2MEEEREROT-MER, LEW 41X, 1.5uM D
FEATEMZRTZENHALE (M2), 20X 51T, Fox N E LB ESRELIT,
Grb2/SH2 KA A v DEMURSY T £ 72 VG TF REAIRT D Z LN TE R, b2, (kA4
DEEZE 77 FINAZ B AROMI XV EETHZ EICLD, KVBWHEEERZRTX7TF R
5 (590 nM) 55 Z LITHAPILT,
<Grb2/SH2 R A A LV ERPU_T F R Offa s K OEM) L~ C O g PR HE FE 1 1l 2h F >

EGFR Z mFEHL T 5
A431 & N R AR B3 ® o — .

feo (Grb2/SH2 ZJr L7z o ’ S 1| [EGFR homodimer
o F AR EN I HRapE
Micksr ) il e
. L;%;W ;’j% L R @) cab1)-))Gb2)
<. & CARTF R4 B PRE-VR RGN 515 -
(S92 b = 5 R ASIERRTLREEE vk [@)shc}® ~FFHa
) L 88 0 B L2 A S AL - ERABE
5 &l BT, BE M EI TS T A b — v AEMEE R LT -
. _ R . 4 73%732 T
(K380), —J7, EGFR ZmHEH LR C6 7 v k27U A —~Hlfigic BRI ML

EN
o =
[=3 o

KL THNTF R4 ITHENICED A ENTZD, 2o O#hFEIEE
<EOLNRD-T2 (M3B), &5, Huisgen KISHIFMETH 5
DY P _XTF R (K2R ZHWCHEICSH, W OM
(CHEGER BRI B S e o7z, £ 2T, B AT AR E
T A31 HIIRT A E— F D DAEERO U Vb VR B R RR LT
&AL 41F A3 AN TY gk She # X7 BITEIRAVITHS |
A LT, A431 AIEIRA I TEIHITE 2R3 2 LA b & 7 00

45

40

w
b
=

35

w
o
o

30

o
b
o

25

N
o
o

20

,..
b
=

15

,..
o
o

10

Increse of tumor in diameter (%)

n
o

5 -

0

A4314E C6J%

~7= (K30C), M saline (3> kO—)L)
51T, BRI A31 AR F 721X C6 MR &2 Al L 7= T O¥s W 7Yy NTFE 4

TF LY AR LT, LBIREL T7F R4 pRERE L OOBORE~OBILL
felZ A (M4), m br—/UTklig LT, 06 DI 1T 4 < BB A KX S 2o T DIkt
LT, M3 ORI 2 BRI 35 Z LM L7z, L Eo L5z, MEFEIHI L2
PRS2 WIS D 2 &I Ko T BN T IR O 2 I+ 2 X7 F M &
A9 25 Z LTk LT,

[ ik ]
[1] Tanaka, K.; Shirotsuki, S.; Iwata, T.; Kageyama, C.; Tahara, T.; Nozaki, S.; Siwu, E. R. O.; Tamura, S.; Douke,
S.; Murakami, N.; Onoe, H.; Watanabe, Y.; Fukase, K. ACS Chem. Biol. 2012, 7, 637. [2] Iwata, T.; Tanaka, K.;
Tahara, T.; Nozaki, S.; Onoe, H.; Watanabe, Y.; Fukase, K. Mol. BioSyst. 2013, 9, 1019.



A I TRIBSESNWTE KN OBFRICE D
BHHEA AL~ B & A ASHRE 4 o> f# B

I 5e 8, Ambara R. Pradipta, faiff#4>

B - F R A ARBRRE B AL

HEE DT, T AT FET IUnb/BON LKA I FEARD DI/ Ustt] 23851
TOHELEBIT, TNENRNLRAREMITE L7z, 612, ARIEAIHETICRB I ST
ST EHBEREYTEMEICES 5 TRt A L L7z,

A I L O ARS8 E O A2 BALSUG DR R & % O A Rl R

— AT, [T AT RICR LT T AFAT I UERISSED &, shnd 2481 3 v
(iﬁsmﬁf%%)W%%héﬂ;ki%ﬁf%éo;@ioﬁLTH%M%%%iK?»%
WEEE RO A I AE, MIAKRGRECBICKT L CIEFICARETH D Z EBNmo TRy, /i
REATHEOICHBEARLRITITT L A E WL TR - T-, FERIC, BT LT E NI
LT T2V T YL ) — I REINS 1,2~ ) — LT I VFEEREER ST 5 & k6T
HIBA I RT I TREADBHELND EFELONTKREZ, LML, EEHIZ. 2054
HRNCAE U D 8% A X oI 4 BR(IERISEZR Z L, 1L,5-Y 7 ey rnt s ¥ U iFE
a5 252 LaRAN L, BRI EZRWT, ZORKREZFEMICHRIZE A, 7 Ol
NAZ & B AKEEFEDN SOMEEIZ R E S B> TnWD Z 22 R LTz, T ORISITEE ~ 7o Btk % 7
OHET LT B RIZXLT—RNTH Y | ZEWRA RO 1,5-U Ty 7 ad s ¥ U FERoR
BAamiEE LT L (FXEM),

ot (HCHO),,

©""'(\0H

N.. .

o ﬁ:},ﬁgﬂ, ° 1) R, then K
RY Y j —"- R

Lo S A

—J7. 4HIBRIBAERICK LT, &b TwATw%tP%¢m5ﬁ5*&r$@ 7
A IV DOURIFOEDEITT 22 E AL (ERTHD ., FEE LTHW R T VT e RO
EfLZRIRT D Z LIk, HEWITEONTZ 42 BRALAR IR LTS BICEBRILZ B A



FTEHZ LI, A REWR NS~ EHTHYT 2 T a AL S E R E )OS IREIR I
BJBHZENTER, Thbb, EFOLNRH L —#OA I 7 [4+4]/ 4218 A r— R
JSIZE D T a LA U EOIET VT RINLFEEIND REER NTIVX A U DRIG
PEZHIBIL T, #7cic B =y F & LTHEAERILFRICRAT 52 L 2R L L,

AU T I VHCROMEA I v [4HIBAUUSDFE R & £ DA RHIE O ATRENE

ERRoXoic, L2-7 I 7 va—nltrrsalb A U EOHET VT E R Eo 5% A
SUBHERPICAHMIBILOC AR Z T2 e 2 R L7, EBERI T I eTr7mbA o
SELNDIEA I U ORAICYH, RIS UHAIBRLEOERNEITT 2 Z L 28R Lz, BRI
Zliz, RV T I UvoEBECRKIGEMHICE ST, L,-Y 7 ey rund s 2 o035l 1510
RV T IV THESNT 2,6,9- N T7HEL 7 [3.3. 1] ForRNEmNERTEOND, —RIIIZ
TrualbAVAERRT I UVIEROFE T THESHICEAMGEEZTZ LT L<mbnTns
WAV T I ETr7ab A rOfkeE LTL-Y Ty ad s ¥ o z2mnRLizo4 RN
MDTOHIH D RIABIGEHE S T O 0N %A I O [TRME Z ST frar sG]
Thb,

—J7 . BREBE (LT Y A v — | B D WITEBER ISR EB I N DB A ML AL R &
LZHEBORKRME L LT, ZRNETA NI VAN I D UNLERKRENDL T 7 LA VR
TOBEME L TEmMSNTE, 20L&, ETAT e RThHLT 7 a LA U RAEKRNTH
U7 IR ENTEEIND ZEEBEICAND &, MEEPARHLERI T IV ET
0 LA & OAHMIBRILRIG T, Z OB S 23R B O JFIK S0kE 2 72 ZERIN T ORSBER 1 2 -
TWD AR E TR TR CTH D, T THEELIL, AL IVRAL IV ERELT LR
V7 IvET7albArnbiEESNHBRILAIMARDIZOW T, ZOERIROERSCABRIE
AR OFE RN FED X | AEEHERERIE O FTREMEIC SOV T E BITHF LT, FOREE. b8k
LD A B L ADFRWED 1 5TH D &L blZ, eV =T 4 7 AOHIENT b IS
BA5-7 % mrae k& L L7,

H.__o
H NN AR < R
H . - \/\N/\/\N/
H,0, 10min H
/R R /\/\N/R
[4+4] Cycloaddition NN SN Ny H
= ,_,—/| "\l or H KJ/N
Dynamic process N N

HN
R = polyamines: hydrogel



SR AT FER B






KEK WE #5 &R k22 7 v — 7
(I N—TF ) — K& — . figdt B






ABEFBEARTIIF-CAICBITIERRETHEBE ZDEIR

REIFERIL 2, KB, SRR S, BN, A R PR AR

KEK #9#4fF PF/CMRC!, JST-CREST?, FERHF®, HOKPBE L4, PRAF CEMS®

R HFEBAEMBESE R TTF-CALIX., MR htE-oA A HEBME TH Y . miR PR
THEF R F—TTF L E 7 7 7% —CA OEMFEZR— R THEBERANOMELHT 208, KIEA
FUMMHTIE R T =007 787 Z —~DOBMBE) 2 Z T & RIRFICHEE T I &b L7
SR 2 T, BRI (Te= 81 KLEMF CHBERORBBA R KRB oL, KB E b 7272
WAEIE(PR) ~KFRMEN LT 2 2 L, KIRA A U HHITEFEEME CTH L Z EBH LTSN
Tz, BENG 30 S£LL LT SWE TH L 08, HMEUEMENZ LI2EES < U — 7 Bl il
HEORMBERENRH Y, BHE-OBEEP-E A7V v R), HD5WITEBRORE R ENKETH
0. BEFHEMICET D 0BOMEIZ ST\ o To, IKIBIZBT 50 F0M%Ek(p ~ 0.6), &KW
DTDOEMENNS N END, JREBRETVICE DA TSI/ SNEB 2 BTV,
Berry (i AHFRIC IS < B —JREHE LD TR SN D 0BOMENEEY & L IRk E N 7~
10 uWCem ' FRETH D L BENH Y [2]. ZDOHMOEL BN EH 2 £ O T,

Alal, BB 7 BURS S O VBRI ONIE SR DFEM 72 5Tz L 0 . TTF-CA ([2381) 5 &5/ iig
JFEDORIEIZRII L, RERDWBEELZ O L Z2MHERT D L & bIT, BRI ERIC L > THS
N5y T DN &SRO SR OGRS, Z OB 5 /X B 7 slFEm £ 7 /L Cldan i
TP, ERREBFOBRZOEFTHLZ EEH LM LR [8,

FEITFEIEICE N, FEBR L R —01. 7278 7% =1 E A7 2 X - TERR
L7-e BEEIHT 5L KEK PR I2BIT 5 B — 245 A > BL-8A TfT\ ., SiHfEMQ111) % v
T R ko THELLE X B =155V, A A=V 7T L— R AW T
LT IRBY G B ) O BT8O JIE & 1T - 72, 3EtOMmEANZIE, He W& T RmHE A v iz,

IRIRFRFE A IS 3 1T D TTF-CA OB ERE A X 112779, HHERBT R T3 Mo RitE
MMEL, FEEECIINEBESENRKEL 22208 HNH L 252 b, RONIZIEERHA
DHTHBRAIRE Thd o 7o, RIROMEREIEIED S TR SN D SEMET L TOSWEIL, P =
0.3uCem FEETH DN, M1 060D LI OSSO EIZ P=7 uCem? &, FH—J5
HEENRTET 280, REREEZETDLIEBHLMNITR T,

TTF-CA ORTRERGMOKLIE LT, A AR KL DREMNOAEL DA F i
A, BYORMVICL - TELABOTFLENEX LD, FHIRERFE T, FERE D FEEIRRE
EHTDHEEIIGMOFGRMBA F L BOFMEIZAELDL ETEINTEY, TTF-CAIZBT
2 53R J7 1) % R BT D T2 OIS U X AR BT 2B 21T o 7o, X MREPTICIBN T, b A Slisxf

MaE b2 WS T, BREOBOESIZLY Bijvoet k(i & MDD ETHREICZENAEL ST

W, ZHE AW TR DOMEHEEZIRET H 2 LN ARETH D, Mk BIAROR fh TIE— RIS
KRNI NZ E NS SMBDES ZHN L TS h O & 2425 &, RO,
RPBRDITA & oy F DENM DRGSR 62072 %5, TTF-CA Hifidh 2 vy, SR 2L



ECELEZEMUN HmE%ZIT 5 2 & Tk S Bijvoet Xt OEIHTHREN101 & {101)

DIz RE LTz, 2 \RT LI, ERBIRAE 10
LUFTZh b DREroREE o705 R B S 4, f=100Hz
£, BHOHMGRZ ANWEADZ LIZL-T
LA WIS kT b Ao, BllshizE
PriRE o HITARIR O #E i G 2> D EHE S D IS
F<—ELTBY, WM BETH OS5 FAA

)]
T
1

Polarization (uCcm?)
: o

o TND D ERERENT-, W OhDiE %
G O BT 3L O /N B B B 49 F D 25 (i 5 ] % 38
WELI-E A, REHEFANL FHEISNLE or 63 ]

fLEFHHMTHD, TRhbbEEMEZ S OTIH
DT T 2N, AERZ S OLA TR~ A T AR T} AP I ST PR BV P
BI~ZERE LTV 2 = 2 BB Bz e o 72 ( 3), = T oo (ver)
DT LlE, A AV E 1 MLl EKE 72255

WA DOEMENTHFMITELTZZ EZERLT

BBV, TTF-CAIZBT 2o BORFRN R — -T2/ %&

TE—_RBEICBT LB TORY & ZOBNRETFBINCLILZ6DTHL I 2R L TS,

1. TTF-CAZET 2 ESH— g lE

1.0 T

LE=4kVem' (la-axis): @ I (reflection 101)]
> ' W [_(reflection 101) ‘
g = - TTF"6+
= ) :
% 0.5 E s o (‘ C A6
N ' ]
T © |
z L S
2 ! C
Te=81K Gigoge2 )
0 : ' n
40 60 80 100 120 7 S
Temperature (K) sANENETE
2. Bijvoetst o [El 73R B b oD i B K A7 B3.A A ZEr & AR (3 i) oD 5 1)
(2% k)

[1] J. B. Torrance et al., Phys. Rev. Lett., 46, 253 (1981). [2] G. Giovannetti et al., Phys. Rev. Lett.,
103, 266401 (2009), S. Ishibashi et al., Physica B, 405, S338 (2010). [3] K. Kobayashi et al., Phys. Rev.
Lett., 108, 237601 (2012).
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BRXARRIN T R IC & B
X% ) —IVKER D R TS OBt %

RYCRERL, AMZAE
AR

KF =L TETFY AT LR, RSO FRIMEAEHRZ 0, 8k XER7 6o E I FE L o 52
Mz HWE T 5, BARMICIZ, 2 FREEFZERT UVSOR fidkic L@ 2 fF L <. HEME
MALTw301% 4+ oRTEFRERT> S, o FHMEEEAROREZHE»ICTE 2 L%
HiNELTWwW3, 2o 1EMEFHIHEARBEOD Iy a2y 7 DRDICHFY, AV A, F
AV AXVAR, BB, A=A L2V 7OMAE LEELRAZED -, RRELTELEE-
bOIZFh>Twuhnid, BifE, KEERFPORX S ) —VORRDOHZHRET 5,

AKiF 3RIGDKEREE XY b T =27 2B T 2 DITR L T, R X ¥ 7 — )L DKEEF 3K ERE
BOFG L%, 1 RGHERP 2RO 2y PV =7 2BRT 2 LEZ 5N TV S,
ZDIdRAY ) —IVIKIERTIZ, RICHEDEN XS ) —)Lk 3RIC KD EAEIZ X b,
JEIWHAT U 7 M e KB ARG 2 LS 2 L3 PRI NS, PETRTD 5I13KBL AT 3
R RIREG 7 7 A =% R T 5 2 &R
BN TV B (1], 2 OJRATREE E4rc BE ™ Gample

RENT LR, BOE. R4 koK X B ——\

VIR ik B CE TS 2B 10 X 5 o]
u o pu

Aeiitke VRIS L 7221, AW, R 1s & pump
Photodiode

Nt K w8k X #RIBIN o3 YEHlE 2 Bk 4 75
D X 8 ) — VKB TIT o AKIEIR D 2
Y ) —VDEF#EEH M TE I E%H
e L7, IRENBRARY FIILEIZTICHK
MHER ., B ol e o X F VR EAEH o
ZlUIcHKR TS EE 265, B, BKEM
HEM OB 232 5BENBRA X7 L)
5. K, X¥ =)o FTOKERELTW»
ZBED TR ) — DKo v 7 7 =%, R, IV: BHSRE»r 6% 5
BIpolDT, ZORRIZI I TIIEMKT 2,

FER 135 T-HF UVSOR Mgk D@ iEik X ft7 > ¥ 2L —% 94~ BL3U Tifo> 7, ikt
XK1 Dk ihEz LT b, i ARE R I 2 5o Si,N, X > 7L (100 nm J&) THA TV % 53,
EE, BERICELRVEIICANY T LT LNy 77 —2NTB LI IChoTWwE, Ny
77 —JBIZEBATEINY Y LDENZHTHET 2 EICE DA T L untbb I E2MAL, K’
HEDIEZ % 20 nm — 2000 nm THIFHIAEE & s> T3 [2], RIKIZRY 7 Tilid s Xk Hick
STV 0, KRR TIRBEBIBESA S Nad o770, WKHZ LD THEL TWw3,

M2 1B 67 X8 7 — VKIER D RFZNR DR X FRRINA X7 PV zRd, — ik b0 e
— 7 RBWEIRIC R EH A7 T2 IC7B—FRICA>TOINTLEID, IO 1, 2
ARKDOE =713 FWIZREL TR ZRE~DHIEZD T, WKICE>THHEEZHE>TnwE I L
ML\, XY ) = IV TREWID 2RADE =7 BEEERS>TWD, 288eV (T E— 712N T %
Z2EEF A FOVIERR Sy DA KB 0y 2 Fi o T B 7201, KREFADWERZT 503, RE

SiNy membrane l SiNy membrane

B o1 WEe L, T EHZE (E=A54 7)) (A
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Wit A X7 P IVIZIKDEIEITR L TIF &
ANEZNZ RS 0, IBFENBEART b
PEL VWO EHUHEBEEZ OGNS,
fli/5. 290 eV AHEDE =713 LA E X
F VIR ST L 2> 70\ Z2 38 A~ D PN 7% il
WHRY L, KOBEDIEZ 2 1EEHHY 7
F9 5, 2RI X FOVEE DT D

-1

4

Absorption Coefficients / 10 cm

(CH;OH)x (H,0), x

WhEZEICED ERbND, WEAY ) — : X=1.00

WA 6~8HD XY 7 — )LD 1 XIT#HH> 2 05?7

RICBREE £ STV B3], K5 THA S N A
52LICEST AY ) =)V EKD 2RTL %6 288 200 292 294 206
HHVIE3RILDIRE T 7 AT — DT Photon Energy / eV

ST AFNVIEFAL DM S LD IR mo 25— LkEROBENRASY M ORERE

JUHH, 2 RtERIRIEE X D bar o &
EEZo b, ZofERITH TR O

LI T M03Neell (CHLOHI(H,0),
K3ichkd A7 FrEfoRER  F 084 Iy . ;

289 oV EMOBEE REZMET L1k B R T

RLELOERT, COLIBMIPOH & 3 L

EEGIEIETH D . 3ODHMSHZ 5 047 | T

SEphot, $FAY ) —AntEs G |

T T, BEIRAA S =L 51E 8

LAEEE T, KIS KD RERFEIR £ 007

SN, DK ICRERLDJETE 1.0 08 06 04 02 00
G2V Dz, 1 RIGAY ) — AP /= Molar Fraction of Methanol (X) 7K
JVEE DRI KK BERES T 2 RED B3 AH LAY f LR DR AR
MHER L2220 & 2 7UXBAIN L,

KOFGZFIHLT E, XY —VOENLHFE 0.7 H7- D) TOMER" 2 #EC, SR ICE
W, ZOWEIZERLICIHA T 2, MBI XY ) — LD 1 RO, 2 RotBRIREE D d Iz
KT AA TN TREMMHEER DR E > &N TEL I LICX 3 2 L3 TEIf2y
Sal—Yavdrobhrol, KBHEZTHARY FVITKBL T2 REMHEERHAE L
BZEDLORWI ENRS, XY /) =)L iK=2:11~1: 20 EIITIEXY /) —)1LDLriEEL
LT, 201 XL, 2 RIuBIREE D IS KT T AIA E N EEDRBAZ HOT w5 LE
A6,

KOFNGZEIHPTE, XY/ —VDENHHKOI H7D 6, WMELEMIKE S & 55
M2, A%/ —=)ViK=1:2H7%DD6KDIRITTMED LA D, BKIZE X F L
MM EERZTHIATA Y 7 —UBHCIAD 6 S &) X FIULERAORFiEGEZ £ %
bOLHWIING,

(£ k]

[1] S. Dixit et al.,, Nature 416, 829 (2002). [2] M. Nagasaka et al., J. Electron Spectrosc. Relat.
Phenom. 177, 130 (2010). [3] S. Sarkar and R. N. Joarder, J. Chem. Phys. 99, 2032 (1993).
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TN =y AR ERSLFEOSEM

RefT B

SRR ALARTFERT

TN oRT N F I BB AL R ML EE S E WAL T O b TRE & 2Ry
BHCIRWCHEREE 2 R LTV DO L3RI, &8 R ST 3R o A i b &I BOGS M
<L B O T CIIEEMREETH D Z ENDIFENR I LENTE T, TE, EEVER
A2 AW EHERNZED FEEZERT 5 2 &, BAMIALTHER “EEA 72 Eod s
LFEFEDO AR « HEEDEE AN T DI, kxR ERCBR G B R LA G bE L2 EEEGN
ARENTEZ[1], LorLaen b, 13 iRz G A afibamITE 7R IMENFEF IR <,
B D ST L DIERH RPN ETTT D720, 5 BERNER ICRE LA TH
Do BT HY T A AL PT L BT AIONWTIILER EES LA EE S - 232].
TNAI =AM _EREATHHYTNANEH L UILRERILEHE L TCORRBNTEL | @ik
HICFEAE Lo TV A OFREIS DN DTN ZHIRE SN TWAHDATHV[E], PT IV A D
PEEIRIE L A L5 o TR, Fox I B IZBHEE L72IEF IS @mn T U —VERETENT5 2
LT, UTNAVDOEREMEMAE B E LTRFZITo70, LT, U7 VA O34 L
DOfEF 2 S 5 [4].

Bbp J& (2,6-EA[EA(FU AF AL I INAFN]T =) 2HT5 12-V 707 b~
V2 BIDE T RFIIZL > T, TR L OB ERRTZ, X, | T21TxL
2UBOKCHZERSHE-L A, PTAALLIFBHISNT., (LAY 3 PRARKE L TER
AR L7- (Scheme 1), &3 1%, 1 X P & d Diels-Alder K2 L » TARKR LS
DEZBEZBND, 61 HFERTH DB UAIRISHEMEVMEAEH TH Y | Diels-Alder St % i
ITEEDHICTIF, BT RERY ) 7 4 NRBBGRIERMENNE L STV D, SHEIORFTIE,
T NA L DEV HOMO - KU LUMO ITEER LT, N B O n/n* il & O FA 72 fliE A
HAERNAIREL 720 | WH T Z V12 < V) Diels-Alder SN EIT L7z b D EEZ B,

Bb Br — N
p\ / KCs (2 eq.) :E :E
Al—Al -

/

\ benzene, rt., 4 h _AI—AI
Br 5 Bbp quant. Bbp 4 Bbp
Bbp\ CH(SiMe3}s
Al= Al Bbp: 3
\
, Bep CH(SiMey),
Scheme 1

FEORENS | BEERIKEZEL D O RICHEDRVAEZ WS Z & T, PTAA 12 H
BERTRE CH B L ZZ2T-, ~FH o, KCEHWT 2 DBILERF LI L 2 A, FEADOEKRIE
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SN EMERIRAM THoTo, ZOEFWEA~TTUDLHERELZE Z A, MEORGOH
FERBDME DAL, X B BREERNT O ZOEMINE 3 SO T NI =U AN R D =AK T T A X
—ThHhdb7a NI TNA~r 4 THDH I ENhoTz (Scheme 2), IWEAZ~FH AT LT vnm
X (MesSiOSIOMe;) 1 X CRIBRD L 21T o 7o & Z ARV HHERIRA W & 72 o 723
PSRRI L > TUEEW 4 % 20%DOICE CHEET 5 Z &M Tz, {LEW 41X, 2 DIELTELE
CTNA LRSS 2 ETTAI LU b 24 LKL, 1 EBDEA, TRE=Z0TDO5RE
BETHIETERLELDEZZ TS, (LAY 4 OHFEREZEY 7 u~F I U ZEM L 'H
NMR A7 M ZRE LT & 2 A, FEFITEMERIBEM LD ZOBKEFTONREMRET 22 &
THED 4 OBEFEMBEIR S, ZHODOFRERNS 4 D=7 T A2 — &Ik T To
BETHY, WETTIELRE LWV miGEHRE~O SR E A LT, a7 VI =7 MEAY
DIREWME G252 EPREshg, BT EHThL, 40X S o r7a N T~
T ZERETIERL, ST DT AR LTI Lo ~LRET 5 2 AR ERTWS [6],
fEEat TR, Sy Xy R0, BHULR 0 van der Waals 51 /172 E DSV AAER RN ERE SN D =
EIZXY, ADEENLREILSNTZ D EEZ LD,

Bbp
Bbp\ B KCqg (2 £q.) |
_ - Al
Al— Al » /
/ \ hexane Al
Br Bbp or Bbo” ~Bb
2 Me;SiOSiMe; =P 4 P
in hexane: 10%
in MeBSiOSiMes: 20%
Bbp
Al= Al —_— 2 Bbp— Al
\
1 Bbp 5
Scheme 2

[2E&3ik]
[1] R. C. Fischer and P. P. Power, Chem. Rev., 110, 3877 (2010). [2] a) N. J. Hardman, R. J. Wright, A. D.

Phillips, and P. P. Power, Angew. Chem. Int. Ed. 41, 2842 (2002); b) R. J. Wright, A. D. Phillips, A. D.
Hardmann, and P. P. Power, J. Am. Chem. Soc. 124, 85358 (2002); c) R. J. Wright, A. D. Phillips, S.
Hino, and P. P. Power, J. Am. Chem. Soc. 127, 4794 (2005). [3] a) a) R. J. Wright, A. D. Phillips, and P. P.
Power, J. Am. Chem. Soc., 125, 10784 (2003); b) C. Chui, X. Li, C. Wang, J. Zhang, J. Cheng, and X. Zhu,
Angew. Chem. Int. Ed. 45, 2245 (2006), 45, 2245. [4] a) & H{E— « EZ8AZ « JIN Peng - 7K¥E/%, HA
L5250 93 FF4E2, 2013, 3F3-50; b) K — « A « WHEEIE, 25 39 AR e R b7
Fimas. 2012, 0-27; ¢) &M — - BE - RHTETE, 5 58 BIA M & B L Ftina . 2012, P3C-25.
[5] T. Agou, K. Nagata, H. Sakai, Y. Furukawa, and N. Tokitoh, Organometallics, 31, 3806 (2012). [6] G. N.
Srinivas, A. Anoop, E. D. Jemmis, T. P. Hamilton, K. Lammertsma, J. Leszczynski, and H. F. Shaefer, IlI, J.
Am. Chem. Soc., 125, 16397 (2003).
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HHRRDINA VERGR] 7 =ak ) 77 v DRE

BT B

SRR ALERTIERT

B2 F T2 X BRAL BB LR T OGO L 0 BH I b A HfE T & 2B AR dE
2=y b A BEFREAMTRE LT [d-n B HERLAY) 1RO REANYR SN
TEY ., BATHEMTHOIN TS, Fex OIET V—7Tld, BERBIGETLFEEZRT 7 =
a7 )R EEBEBERJBE Ty LT, 200X X aw U EE A 14 HET
13 15 JRICHED B 72 D R/ n dE A RIS Ko THE L72HBl d-n BB LRI E W 2 Gk - LR L |
FNHOME A SN LTE 7= (Figure 1) [2], 7 V47 272 E OB AT HEM BB AT,
i A AT R O " ERS A TIXHOMO @ EH-& LUMO DK FAME & 2 7= 0N T- 1 A—H—
ELTHERE L. ZEBEORLIRTT R ORGSR E OBEIBREVERE 2 R LT\ 5, S~ ik, #ik
GEEMIE - BRI A E LT, Z7xut L0 O Cp BA & EH 14 ek &
WAETHLUH VAL (Ge=Ge) THEBLI-TUF VA VEIER]I7 =utk ) 77 v 1 O/ ERLT-
[31.

& Tht, &

Fe Ve P=P Fe R -Bu
] Dtp

qE Tip ¢F§( @Fb Dtpﬂ; . SP—R g

E= e =E __ Dtp

LS = oo\ e
Fe Tht P=P Fe Tip: R=iPr ) Dtp
- bt = Tbt: R = CH(SiMe;),

E: Si, Ge E: P, Sb, Bi

Figure 1

EA(PTRESNVINT =mt 21k L, BIH L LTKCGZEHSES Z & TR R
TP E T T2 2 A, BIUE LIV VA VKGR 7 =utk ) 7 7 1 TlixZe <. #H7 Ge,
WEBILAEMTHDLT N T F VA X 3035572 (Scheme 1), {LAEW 3 1%, 2 DEITTRAELL
PN A L O ZEERITKHELTEB Y Ge-Ge i T DRARIC L > THRD 1 OFAENRFRETH D &
HFEEN 5, EBZ, @IEKSEITEHNCTT N7V A X 3 ONREIGERFI LI 2 A, 3
DOREERMERTHD 7V IV Y FILI T A NFIIETEEMICAER LTz, ZORRIE, KREHCX
ST 30D Ge-Ge FEANPHEL, VFNVAV I NBELZIEERBLTWD, T77bb, S
IZE->T3IMD o FO 1 NELEE, 1O Tip EBR2H#6Md 52 & THFLINTF LI L5
NEBMEL, 1LESBRETOIETANAERLIZbDEEXDND, VINVA L1 E2 T v
THHBT, AX ) —LHGFEFTIICRBIHAIT o2 2 A, 1D AX ) —LAHIIE 6 23E &I
Bontnbb, 1 ORENIRISNZ, £2C, KBS T T 3 OIS E21T2E, Tip %
D2 IHI ST TN A v 1 ZEEBRA R TH D LB, RO EITo72,
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X 78 °C T 3Kk LAEME AT o721, IKIRDO E £ UVivis A7 ML 2B LT &
Z A, 410 nm TV TV A L DOr-n* BRI T D & B X DAL DTV EIR S L, TR
V1DFEEMERT DI ENTETL, ZORNERZ FIRT 2 & RO ERIUIRE L, S
TIVINTNI L 4D UVNIS AT MLE—ELEZ ENL 431 2B LTERLTNSZ
Lo T,

T|p
Brzg\egﬁp KCg(42eq) Smce— Ge@ hv (>300 nm) D Ge\ }ﬁF:@
Fe Br » Fe | e—» Fe
e — THF, 40°C <" Ge_Ge*@ CeHe Tt &= Ge
Ti Ti
2 ; 3 " Tp4T/ Tip
hv 1
[1+2]
Tip
Tip: @ ¢
p: § e (';'e g 2 @\Ge
& “Tip| 1,2-migration @’ e
Tp Tp
1 5
Scheme 1
[ &5 k]

[1] a) K. D. Demadis, C. M. Hartshorn, and T. J. Meyer, Chem. Rev., 101, 2655 (2001); b) M. Kurihara and
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Gas phase spectroscopy of acetaminophen
— Reassignments of conformers by electronic and IR spectra

W.Y. Sohn, S. Ishiuchi, M. Fujii

Chemical Resources Laboratory, Tokyo Institute of Technology

Acetaminophen (AAP, see Fig. 1), which is regarded £ m
as one of enzyme inhibitors, and has been considered a m YO
3.18 kcal/mol 3.18 kcal/mol

drug for antipyretic, analgesic and common cold, has

been studied by gas phase spectroscopy. Beames and

Relative Energy

Hudson reported the first electronic spectrum of AAP in

the gas phase by using laser desorption method to LA m
vaporize the sample.[1] This report showed that only n’,&/ Y

0.31 kcal/mol

one conformer exists in AAP. However, it had been 0 keal/mol

doubted because it has OH group at para-position of Fjg. 1 Ground state optimized structures and
aromatic ring with respect to amide group. As barrier relative energies of each conformer of AAP.
height of OH rotation is sufficiently high, the molecule

can be easily frozen at each local minimum. It means that it should have at least two conformers along OH
orientation in gas phase. As expected, it was demonstrated that AAP has two conformers in gas phase by
S. J. Lee et al.[2] They distinguished two different conformers by UV-UV hole burning (HB)
spectroscopy. The most intense band was assigned to cis-conformer, and a weak transition which is located
33 cm™ low-frequency from the origin of the cis-conformer was re-assigned to trans-conformer from the
previous assignment of a hot band of the methyl rotational level. Though it seems that the previous work
solved the questions on the variety of conformers in AAP, the reported spectra enhance questions. The
most serious problem is that the HB spectrum of the cis-isomer gives the transition at the origin of the
trans-isomer. If their assignment is correct, no signal should appear at the transition of another species.
Even though the overlap of transitions between two conformers is possible, it is very difficult for the
transition at the origin of the frans-isomer to be shown in the HB spectrum of the cis-isomer because
contribution of frans-isomer at the origin of cis-isomer should be small.

Thus, we motivated to measure the HB spectra of AAP independently with the advanced laser desorption
molecular beam spectrometer. The thorough spectral cooling enables us to clearly observe vibronic
structures. In present study, the HB spectroscopy shows co-existence of four independent species in the
resonance enhanced multi photon ionization (REMPI) spectrum of AAP (Fig. 2).[3] The simplest
interpretation for four species is that there is four isomers arose from OH orientation (cis(OH)- and
trans(OH)-) and cis and trans isomers for amide bond (cis(amide)- and trans(amide)-; see Fig. 1).
However, as depicted in Fig. 1, it is not reasonable because the cis(amide)-isomers locate more than 3
kcal/mol higher in energy than the frans(amide)-isomers. For this energy difference, comparable
population in a supersonic jet cannot be expected.

To solve this puzzling problem, we considered internal rotational levels of methyl group (Fig. 3), and
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Fig. 2 REMPI spectrum (upper trace) and HB spectra (bottom trace) observed by probing A to D bands
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could explain the 4 different HB spectra and their s0d T e AT
vibronic levels successfully.[3] It was concluded that A

and B are derived from trans(OH) with trans(amide) 100

isomer, but B arises from vibrationally exciterd level of

[$)]
=)
|

methyl internal rotation (le). Similarly, C and D come

from cis(OH) with frans(amide), but D arises from le

-
o
CI>O

level. Thus, it is concluded that AAP has two rotational

Energy / cm™

isomers along the OH orientation in the molecular | _______ . Sa . I

beam.
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Gas phase spectroscopy and anharmonic vibrational analysis of the 3-residue
peptide Z-Pro-Leu-Gly-NH2 by laser desorption supersonic jet technique

S. Ishiuchi, M. Fujii

Chemical Resources Laboratory, Tokyo Institute of Technology

The interplay between gas-phase infrared (IR) spectroscopy

Z Pro Leu Gly
and accurate quantum chemical calculations has brought | 0 o 0 ;
. . i QCH;—O—u N H*!%—H—CH*‘C b‘ Hfl(l%—NHz
innovative progress to the study of the secondary structure of | U Pl [
peptides. One of the main emphases of these studies is 77777 : %”—C'“
CHs

obviously to reveal the intrinsic structure of polypeptides, which

assists us to understand the solvent effect on their structures Fig. 1 Z-Pro-Leu-Gly-NH..
concerning folding and denaturalization. One of the main interests for studying peptides is the elucidation
of local preferences and the competition among them. Different secondary structures, such as y-folds,
[-strands, P-turns and 3,,-helices, are characterized by different intramolecular hydrogen-bonding
(H-bonding) networks of the types, Cs, C;, C,y and C,;, where C, indicates an H-bond network consisting
of an n-membered ring, N-H---mw, and exhibit distinct spectroscopic signatures. The N-H stretching
transition (Amide A band), which is highly sensitive to this interaction, shows a red shift upon the
formation of an H-bond, and thus provides precise information about the H-bond network. In general, the
extent of the red shift is greater with stronger interactions. Hence, the amide A band is expected to exhibit
an increasing amount of red shifts for the following interaction: N-H---t < Cs, < C,4, < C;.[1]

In this work, we applied the gas phase spectroscopy to Z-PLG-NH, (Z= benzyloxycarbonyl, P=Pro,
L=Leu, G=Gly) (Fig. 1), which is a partial peptide of a neuro-peptide “oxytocin”. By analyzing the
electronic spectrum of Z-PLG-NH,, it was found that the peptide possesses almost single conformation in
gas phase. So we measured IR spectrum of the main conformer at NH stretch region (Fig. 2). Five
distinctly sharp and strong transitions are observed at 3319, 3341, 3366, 3447, and 3516 cm™. Only the
N-H stretching frequencies of Z-PLG-NH, are expected to be observed in this spectral range, and all of the
bands should be assigned to N-H stretching vibrations. However, Z-PLG-NH, has only four N-H
oscillators, namely, Leu-NH, Gly-NH, and two of the terminal -NH, group, and thus the assignment is
non-trivial. The observed five transitions in the N-H stretching frequency region are expected to be due to
splitting by anharmonic coupling. The IR spectrum and its tentative assignments were reported in our
previous paper.[2] The previous analysis mainly relied on analogous vibrational bands of related
molecules, and no discussion was possible about the splitting of bands.

To establish a structural assignment, we performed anharmonic vibrational structure calculations by the
second-order vibrational quasi-degenerate perturbation theory (VQDPT2) based on a vibrational
self-consistent field (VSCF) zeroth-order description. The calculations were performed by using the
SINDO program package developed by Dr. Yagi (who is now in Sugita group at Riken) [3]. Fig. 3 shows a
simulated IR spectrum of conformer A obtained by VQDPT2. The calculated vibrational eigenstates are

expressed as a linear combination of the VSCF configuration function. Thus, for the sake of

—117—



T o
N

c
S
°
&
a
1 T | T T T T I T T T T I T T T T I T T T T I T T T T | T T T T I T T
3250 3300 3350 3400 3450 3500 3550
b Wavenumber / cm™
) NH_sym NHG anti
2 NH,  NH;
A | ] [
NH | /NH™™ i
L / NHzanI
B IINHG |
NHG NH anti
sym NH 2
C NH,sY I L I
| |
NH.,sym NH.anti
2 NHg NH, 2
D ]
T | T T T T I T T T T l T T T T I T T T T I T T T T | T T T T | T T
3250 3300 3350 3400 3450 3500 3550

Wavenumber / cm™

Figc. 2 IR spectrum of Z-PLG-NH2 (a) and simulated ones of 4 stable conformers A~D.

understanding, each transition is color-coded according to the weight of the symmetric and anti-symmetric
stretching modes of the NH,, N-H stretching modes of Gly and Leu, and other modes. Anharmonic
vibrational analysis reveals that the symmetric stretching mode of NH, contributes to the two
experimentally observed transitions at 3319 and 3341 cm™', thus confirming the assignment of the splitting.
The resonance partner of the anharmonic splitting is mainly a combination tone of NH, bending and C=0
stretching of Gly. In addition, it is found
that the origin of the broad band at 3366

0.

o
|

cm' is the anharmonic coupling

Depletion

between the N-H stretching mode of

Gly and the low-frequency modes in

o
L

which the peptide main chain moves

411 others '|—'
collectively. The strong coupling 5| ! N> b
g G |
between them is plausible from a : ! s:;anﬁ P .‘
physical point of view, because the N-H £ II I I "-I
0~ e
bond of Gly forms a C, H-bond 4250 3300 3350 3400 3450 3500 4550

Wavenumber / cm™!

network with the O=C bond of the Z-
Fig. 3 Theoretical anharmonic IR spectrum of conformer A

obtained by VQDPT2 method compared with the recorded IR

group and this hydrogen bond should be
the mostly affected by the collective

motion of the peptide main chain. dip spectrum.

References
[1] Chin, W.; Piuzzi, F.; Dimicoli, I.; Mons, M. Phys. Chem. Chem. Phys. 2006, 8, 1033. [2] Chakraborty, S.;

Yamada, K.; Ishiuchi, S.; Fujii, M. Chem. Phys. Lett. 2012, 531, 41. [3] Yagi, K. SINDO is a suit of programs
including a PES generator and solver of the vibrational many-body problem developed by K. Yagi (Univ. of Tokyo).

—118—



K RET N—T
(TN—T"V—H—: KK FTA)

—119—



—120—



RE ORI T~ v o tEE W E~NE S B E VO
BREES A I 7 AR

(AEER L, A)IFENL KB KERAL
oNITSEE

[Fiw] b r~EZobtr Hb) EFRMLENICE
FNDOBEFIERKY RV ETHY 2O Y T
=v hoH LB 2 DT ORA L UEAEGEL &
S>TW5, BREMRICEZ . Hb OMEE L LT, W
[FEIEER BRI S 5, F O, THb (2138l
FED R 2 2 O IIRIEE N B 1 | BB EIC
JECTHEDMEAERT D] L) ET /L THRES
NTW5D, BRI T TH X7 HEOREEN
EOXIITENTH0ZEHLMNITHZ X . Hb D
IR PE T B 2 BRAE 3 2 L CIERICEE CTH 5,
Divoiux, RS RILS T ~ o opotiE a2 VT,
Hb O&E X A F I 7 ZA&ff{~7-, 22Tk, o
K OBHD BB OIS 7 A T X 7 AT 2885
AR, o & BEH A N ES K UWRRERIIZ X B L 7=
&R EHIRRK Hb OffE X A F X 7 2B D58
R A ET 5,

[F2BR] FHBRZ AT IRBER CRELIZBDOZFRM L THL, 22, p- Z7rRrK
R DA O CTHBEH AR Lo, E7o, HEBHAER T ¥ F B Lo TLkikE, B
HfafH LR L2, NIi~NAZR L, A 4Rl 7 LA CRET 52 L1k - T, aFeBNi AL
Hb Z5H8 U7-, HEEEORIE TIIEE 532 nm OR 7 EHE 436 nm D7 v —T7 W%, &F
E LR Hb OMIE CIEE R 532 nm DR 7L E 418 nm B L V436 nm O 7' —7 5% H
W, —fkRFE (CO) JBEIZfE O REE RIS T ~ o 27 MLz HIE LT,

(BB OE & A F X 7 BT 24858]  WlEMEZ <3 Hb ISR & B RME 2 R S 7o O BLEESH
TORELZLDBNZ RIS 2 2 L IXHFEMERBEE LS 22 ETEHEETH D, Hifadd, HAEE
L& Bz, CO it L7mmERED AR MUZIE, ~AHRD T~ o\ ROWEHE L USRE DO
ERBLIS LI, TNEND TN\ REREEETT7 4 v T 4 7 LEERER, WThos v R
WZHOWThH, aHIZPEHIC LR T AT ML NZ LB b o7, ZiHud, o HIZpEHICEE~
T CO BB D~ X OB OREEZLDE N & 2R d 5, £7-, Hb WER & ik
THE . DTNONY RIZONTH, WERFHBEHIZ X TR MVELRE)» -T2, 2T
V7 a=y NEOHABIEMDBANLR T N OMEZCOREITEEL 52 52 L 2R T 5,

ZEiF T 2=y MEOHAERR LT 2R OZE | & 23 L KE LT % Perutz
ETNLE—HLTND,

1. & MNRANEZ B E U OSIAEE, b FA
~NEZOE T (L oUm) LpEE (e o
QFFOY T 2=y FBIER SN TN D,

—121—



[ 8 E R Hb O # A X 7 RSB T 28F8] Y7 2= MEEERET 2 &L B
M 272012, BT 2=y bO~L% NI ~LIZES L72IRA Hb (aFefNi Rk Hb) O 4 A
T A%, WRE 436 nm O —T7E NS 2 & T, aFepNi ik Hb D aFe ~ A1
Mk 5T~ N0 Re, £2E 418nm O 7o —7 &2 Hn5 2 & T, PN ~LICHET S T
< Uy RAERRPICBUIT 5 2 L I2pEh Lz, CO BER OWBPEFED AT MUz, aFe ~2A
B3RO REBLOBNI ~LHKD T~ Ny REBICRBEOEBNBH S iz, aFe ~AHEKD
Ry ROEAIE, FOREER., SRE#HE LW Hb o EON-RERE &L, Zh
X, SREH Hb OREEY AT I 7 AZEEEZH 2 TWReWZ L 2R LTWD, £, PN ~A
WCHISET 2 T~y ROZIE, BFEHER 20pus & T2 OB LS 74 v FTE S
ZENDM o, BONEEEENS, aFe ~AT CO Bl I & S AN 7 2= MR
ma L TN LI~ A 7 a b CERT L 2 LRSS, EDO T, Hb o7 =
=y FREIZIZ 2 DOy (FFEH 2us BL 20 pus) OZBALRNH D Z L RHE SN TEY . BNi
NLOEERLIT Y V2= PREOZ L EZIERP L TRETWS EEZ NS, ZOHF3EER.
DL Ta=y MBI EN L UL ET 5 7 =y b OMEZLZ B L7 5]
DEITEH %,

T T T T T3 2365 e LA B B A AL B

oo i—‘;\sx ssf- 3120
- 223 - 303.0 43115
£ 42360 "E
° o - -
— - E =
Z 20| 202+10.1ns > 5 5
§ fgf 3 3025 48.3:1.9ns Mo <
g 6881207 e e
& aof wenns g ¢ 18.941.5 ps g
= 2855 = g 3020 3105 §
3 T <
'i) 220 é - b
¥ = 3015 B 1 73100

2191

_235.0 ...J\..-I ..... I_...;L...I
I 301.0 —-309.5
218T 1 | 1 | 1 | 1
0.01 0.1 1 10 0.01 0.1 1 10
Delay time / pys Delay time / ps

2. oFeBNiiRR Hb @V Fy BRI S e 7 b, FEidgk— b XA F VU MlEIREI N RB L=y 7
JU— b AF U UHHEREI N R BIEASADOEIMEEBI OO L D TH Hyr 3 ROFEREZ T, HhtaiTaFe ~ 24,
HEIEBNI LD TH D, BB A~DOI—T 7 4 v T 4 v 71 Lo TR LN NFERZ KPR T,
T4 XU (EFERBIZBWNTY Y RBFEA L TWRVREE) OffiTod D,

[2%3CHk] (1) Yamada, K.; Ishikawa, H.; Mizutani, Y. J. Phys. Chem. B 2012, 116, 1992-1998.

—122—



BT 5 Ly B FixL 0 Y H Y BITRIE LI
BB OB
SREFECA] 1, ILIBRATAE 1, AR L, AKERH Y, eRESR 2, SRR 2 A8 A
BOAIEER 1, FRRF - SRR G R

[FFiw]  FixLid, ERRIRESCIE U T — B 4 il

TEHE LY —%F—EThHY | EERME T Fixd & & b1 o) <m£§%k)

2 8 FE B A T O RBHIE AT > TV 5, FixLidt 2‘\\ / ‘
P— KA EXF =B RAL N, B — R A L 'E;?;
A NCH ADGTFHERINLE LTA~LEETe, MEORAEIC I}

BU TR — R AL LS L. 2 D2 AR | N

AA LR L, FF— P A B S ® 5, Tbb, @ 4

WA AR L 7o IR BT I —BiE % & oIkt L, B8 ‘f%) i3
FEPREE LIZREETIEF T —BIEES K & < Hpf & Tu U ER1E

B FF—PIEENH O A VIO H R T & il LT []+@
MEFETRIZHETHY , 2O Z LIXFixL BAMEFBEITH L |01, mEv+—2 0 508 FixL OfF
THREEMEEZ(LZ R T Z L2 ERL TS, RIFET s

ITEEAMEIE T < U iE A W T, FixL O % L3 7 B

BT, TR, DRGSR LTz Z o X7 EOMEELE R Ue, E70, KREE A~
7 MT —=ZIZEDNT, EOEDOREEEZRDT,

[F8r] A7 PAREIL FixL O % — KA A 2O T To T2, £ ORAERE L OERK
OREHI KGR ZFHA L TRISE, hT7b70~x T 74—k THR L, EFiIREESL
g T < o 27 RVRIEIX 7 0 — 7R 225 nm TiT o 72, T/ BRI iR g 7 < o &
7 MVREFAR T - T e —TEIC Lo TTW, R 7 ISR 532 nm, 7 v — 7 JEIC R 225
nm O3V 2N E =,

[FER - Bl U2 FBBECED B — R AL COREEZLEH LT 572012, B
— RAA VEBHZOWTARY MAIEZEITS72. K1 IXFixL o — KA A U OFT XU (F
HIREBIZEBWT U v RBEG LTV WREE) . BEMEAGE (KXl . —mkik®E (CO)
BD, FNETNDOTEFIREBEINILIET <~ AT "L EZEE LD ThHhD, TAF VB EAF
. TAXR UL COMAT., ZNENDZEANT FAhb, 1610 ecm fHTicBlillsnsg, &
0y UFRILICHET D Y8a NN RDFEEN, X TIEOIMMD 2 FEL Y L o TWNDH Z &R
DD, ZIVUTBHEE S IR R EEE b KM L TWD B bbb, £2 T, AT MVE
BIZH G L TWATF a L U RABET 72010, ~LFEBICEET A F o LR E A ER L 3
FEDZEFRARYI90F, Y197F, Y201F ZAF8 L, FHEOMELITo72, £ OREHR. Y201F ZEIKT
DFH, WT TRONFZREZN A SNIRNoTn, ZOFRRICESE, Y201 BNAT MLVELD
JRRTH 0 | BEMH IR RAICEEZL LTV LB L, oI EgEcAons 7
BRI OBRMZ L E B FE LR, RIT, KSR T < o AT RVRIEIZ Ko T
Y201 HRD T~ Ny RO A B LTz, ZORREZX 21277, KA ~X7 hLic

—123—



i, Y8a /3y NICHEZ LB S iz, 1611
FOEACEINT LT & = 5 LIS |
T A 7 O BORERTRE 5 2 L b
ot TORETL, BAEBEES Y201 B0
V7w 7 B ORERCELPEX S 2
LERLTWS, k7o, MEORMLE ¥
— PR B AR E R R LTS

Intensity

O,
co

T BRI R214 A EWAL A AR deoxy

R2 ]_4A %f'f/fz% L/7LCO : @%/ﬁé{zﬁﬁi#‘j‘b—f deoxy-oz

TEPEINHIREE L 72 Z E NS T2 - T o T T e T e e T | deoxy-CO
o 800 1000 1200 1400 1600 1800

W5, R214A 125\ T WT & [FERRORIE % Raman shift / o’

1792 LIk » T, R214 OHEELE(L & 2. FixL OAF I8, COfEATH., 74 F Lo

Y201 OREEZALOBEHEIZSOWTELR LT, ST < Ay KL, U H v REERITEE D A~ b

WIZ, il N A A o OREERLE 5 BlbA . EART MAOBTFICR LTINS,
P DT, BRY NI EREBHZD
WT AR MRIEZAT o 72, BpAR & 28
BARD AR NIV OHENG, &R H 3
JEIZBWTH, MRERIBECE-> T Y201
JUDHEE BB E D2 RNbhoT, probe only
SO, R AL ICEEND 3 HOTF <1710

B VR Ay basbammEn. IR g o ne
BT B IR DB B DI T i Wmmwmmmmmmemewmnm
RA A A bR S % 5 = & 78 ALk |

IR S fe, BAERE 2 v/ s Ok @MNW#WWMMW%NWMM%WwW
WSR2 S TR B, AlE R A A > MwwmmwwwhmwmﬁmmemmS
BT B RS A Z LU, 2o !

MRS TEECH S, ARITREY WW&WWWWW*W”WWWWM%HWWS
SOBITHR LT H, YAy KRB 5 %MmmwwmwmwMMHwMMW1%
RSN T ~ v Ay ML EJIIE L, .

BRIBE 1S A 1 > OREELAS S0 X 5 ke x MNWWWWWNMWW%WMWWHWM
b OIETRDTETD 5. wwwwwwmwww%wwWNWMMmm

[ % xmk] (1) Hiruma, Y. Kikuchi, A.; ' 100 ps
Tanaka|A1 Shlrol Y1 MIZUtanI: Y BIOChemIStry v bt b oo b b b e s b Liaas
2007. 46. 6086-6096. 800 1000 1200 1400 1600 1800
. -1
(2) Yoshida, Y., Ishikawa, H.; Aono, S.; Raman shift / cm
3. FixL OBRFEBBEICHE 9 Bl o igsest g 7 < o

Mizutani Y.; Biochim. Biophys. Acta - Proteins

and Proteomics 2012, 1824, 866-872. AT Mk,

—124—



RAERET V—7
(FN—=F Y —F—: I} )

—125—



—126—



HAOTERTHAZRAVWERTRSTFAY Y bu=J X0AIK

IWFIERS |, IR — 1, KHEE5L 2

FAEKREERL !, ALK Z St

—WRICHRET I IR ER D DNE D EIZ, STMBIEREHER
REDEHR TOMBEEZREBIZHZ 5 2 bOIXRLN TS, 20X
IR T AT L E LT, 1o = fAEEEE L
1,3,5-triphenyl-6-oxoverdazyl (TOV)HEERET P H CiER L. T N N
S N T 59700 % o b & R SV C OB [jj/jf\T:j
AT o T, RN FITER P ORI 723 DA B DMAEEE

PE2ZISEDBRE L THLNTEY, ALV S REEFOMA | TOV OHEER
TERR L0 TRTH D Z ENITEDIZ X > THRIICH Bz

SNTWD, LN TIZONWTEDOHIRITIHE VTN TE T, AS T-HMENTZE
WISHTEDREMEN B D, AW TIL, BEAWT PNV THDHTOVEBRMIZAE SHTF
TR 27, K2 DLEANFIVIRT LK IICEZARDOLD TR, XA ~v—nFHh~—%F
L TWDDONRBIETE D, XA ~—%5PERTHE, K2 TFRAXUTH D K HIZFFEOTOV

NN

Stable neutral pure-organic SENBIE I, ME
:la.‘g_lg?tlrm?l‘-lg-oxovcrdazyl = ’;%giof | of®-nbiETOVE
P 5 | | Haso ricms L
§ M TOV 1 TOV-HTH B = &3

3 ' 1 WL, TOVETOV-H

e | o B e — 2 &

H, TOVTOHE —
I IMBEIN TV D,
ZHIETOVDO A B &
HOWAEIZ L DA Dk E TELSHH SV, AW FIEBENRN T 20 W K 2 K EER]
HZHENTHDZ & ER LI
—Ji. OG- G KD 3 ORI R 2 HlE T 553 AT L TIT 2 T D,
LB LI=72ay 7=y (Pc) LF7HXu 7= (NPc) OD2KD~T v 72BL BT L E
U LR EBEA TS 2,3-Naphthalocyaninato (NPc) Phthalocyaninato (Pc) Th(I1l)  (TbNPcPc & #50)
ZEM L. SMM (BLo 1) FREIC O W TR Z T o 72, & BIZEAL 135 DEWIZ K HSMM
FE~DEBEZTIRD HET, TONP, b 2GR L. (KM3) . 3FEEOX T LT v I —
BT VBT LEEATDPC,, TbNPCPc, TbNPC,Z AL E 4T DU T oy El & INAZ 5y 128 1) 5 SMM
ek 2 PRl U 7o A6 5. BONZ 735 ORI I U C oy 1RGO BAEH 23 SMMARMEIZ K & 752 28
ERIFETZENghotz, Stk o FEE SMMEFHEDBIR ZFEMIIZTRR S TETH 5,
T, 7HuLT U TNT v T x4 REERIT, ERTAEBR S T

2 BEAWT V531 Th 5 1,3,5-triphenyl-6-oxoverdazyl (TOV)D
SR ~OWAEIRESL, T —7

—127—



CANBIEREL L THFEL TND, SHITEIC I EA~BZEFEDRARETH Y . STM

— _EL .fiﬂ RSTSHE T 7 Vv
! xm L m I
m.. ’E"':“ DTG B 2 W5

@ EToTEE, [3]
S :i Sl %gvf ZITHEL HLSARL
-l k7suyy=reF7

TbPc, TbNPcPc ThMPc, HTLT = DK D A~

3 ENIFDOE: D 3FEEED double-decker T SMM K DIEKX T o B FRNT L E Y
LR A AT

TbNPCPCIZ DWW T AR DRI ZFE 2 1 ~72, 0 FITEZET TIIABIZEEETE 528, &
HZW A LA, KT 2 AHEENRKDbILD 72D, NPClL 1% EIiZWkaE L=+ (NPc-up
53F) . PCBUNL % BICWaE L7241 (Pe-upy 1) IXFREF 7 /VIREEZEKR L, — o040 11X
Bipol-tEa o, TNOIIME LB A UHEOW FIZREL, BB\ Tixs—74y
TS, — O FOBIERET 5 = & b TSNS, M4 TN L7=NPe-up 7 & Pe-up

3 F DSTME 2 7=~ 3708, BeAg DR T DGR S 26 20T 2 Z L I3A S Th D, £7-ThPc2

T ERIC L Akl n B ONEDITRRIRIEN I L, 27 My Bicio e —27 & L CaIS
iz, WEREN LRI 2 & NPc-upsy 7217 THERR S 2 LRGBS BT 5, £ OG5 Tl
FEE— 27 B ddips LTHEIZ SN, ZHUIAE CBOMAEERN TH HRKKYMHEEMIC L - T
RS && . | e —
S - by eteroleptic double-decker > > o
;;zj:;i;;&f complex TbNPcPc t): variation of+.
B % Ak L7z A = ﬁ:‘,}"c‘;),‘,ﬁ‘;;;,‘g,‘;ﬂgn
. A I euiaco iy Kondo pegle™
BT 2, Z0LD
W2\ 0 DRXEHC
oy z2voicx
RMEEZ R
1% D T ik 73 T B 4 2,3-Naphthalocyaninato (NPc) Phthalocyaninato ~~7 1 % 7 /L7 v 71 —G& K
ThHZ LE s OSIM®BEITHFILEE—7

L72[2].
F 7=, TbPc, DT g Fa'@ﬁ‘éﬁk%&TbNPcPc“Cﬁ%ﬂﬁF%%% 5 &L nlEImENC
5 EATHRRE (T X BRI DM . [23] &£ Z Tk %*%Lkﬁﬁ%‘(mf“@%%%nﬂmé

HAYT & R8RS - TONPC,IZ B L Car E%% LI DI ZE 2 6 5 T E T D,

(€ =3¢V |
[171J. Liu, H. Isshiki, K. Katoh, T. Morita, B. K. Breedlove, M. Yamashita, T. Komeda, J. Am. Chem. Soc. 135 pp.

651-658 (2013). [2] T. Komeda, H. Isshiki, J. Liu, K. Katoh, M. Shirakata, B. K. Breedlove, M. Yamashita, ACS
Nano 7 pp. 1092-1099 (2013) . [3] T. Komeda, K. Katoh, M. Yamashita, Coordination Chemistry Reviews (in press).

—128—



V. ZEEVU X K

—129—






DTYVAT LBETT — A

(DFEZEFRX

1. J. A Mondal, S. Nihonyanagi, S. Yamaguchi and T. Tahara, “Three distinct water structures at a
zwitterionic lipid/water Interface revealed by heterodyne-detected vibrational sum frequency
generation,” J. Am. Chem. Soc., 134, 7842-7850 (2012)

2. H. Kuramochi, S. Takeuchi and T. Tahara, “Ultrafast Structural Evolution of Photoactive Yellow Protein
Chromophore Revealed by Ultraviolet Resonance Femtosecond Stimulated Raman Spectroscopy,” J.
Phys. Chem. Lett., 3, 15, 2025-2029 (2012)

3. S. Yamaguchi, A. Kundu, P. Sen and T. Tahara, “Quantitative estimate of the water surface pH using
heterodyne-detected electronic sum frequency generation,” J. Chem. Phys, 137, 151101 (2012)

4. P.C. Singh, S. Nihonyanagi, S. Yamaguchi and T. Tahara, “Ultrafast vibrational dynamics of water at a
charged interface revealed by two-dimensional heterodyne-detected vibrational sum frequency
generation,” J. Chem. Phys. 137, 9, 094706-1 — 094706-6 (2012)

5. J. A Lyons, D. Aragdo, O. Slattery, A. V. Pisliakov, T. Soulimane, and M. Caffrey: “Structural insights
into electron transfer in caa3-type cytochrome oxidase”, Nature 487, 514-518 (2012)

6. M. Kajikawa, P. Li, E. Goto, N. Miyashita, M. Aoki-Kawasumi, M. Mito-Yoshida, M. Ikegaya, Y.
Sugita, S. Ishido: "The Intertransmembrane Region of Kaposi's Sarcoma-Associated Herpesvirus
Modulator of Immune Recognition 2 Contributes to B7-2 Downregulation”, J. Virology 86, 5288-5296
(2012)

7. Y. Yamaguchi, W. Nishima, S. Re, and Y. Sugita: “Confident identification of isomeric N-glycan
structures by combined ion mobility mass spectrometry and hydrophilic interaction liquid
chromatography”, Rapid Commun Mass Spectrom 26, 2877-2884 (2012)

8. S. Re, W. Nishima, N. Miyashita, Y. Sugita: “Conformational flexibility of N-glycans in solution studied
by REMD simulations”, Bio. Phys. Rev. 4,179-187 (2012)

9. M. Ghosh, S. Re, M. Feig, Y. Sugita, C-H. Choi: “Interionic Hydration Structures of NaCl in Aqueous
Solution: A Combined Study of Quantum Mechanical Cluster Calculations and QM/EFP-MD
Simulations”, J. Phys. Chem. B 117, 289-295 (2012)

10. C-H. Choi, S. Re, M. Feig, Y. Sugita: “Quantum Mechanical/Effective Fragment Potential Molecular
Dynamics (QM/EFP-MD) Study on Intra-Molecular Proton Transfer of Glycine in Water” Chem. Phys.
Lett. 539-540, 218-221 (2012)

11. M. Nagae, S. Re, E. Mihara, T. Nogi, Y. Sugita, J. Takagi: “Crystal structure of a581 integrin
ectodomain; Atomic details of the fibronectin receptor”, J. Cell. Biol. 197, 131-140 (2012)

12. Y. Sugita, N. Miyashita, P. Li, T. Yoda, and Y. Okamoto: "Recent Applications of Replica-Exchange
Molecular Dynamics Simulations of Biomolecules", Curr. Phys. Chem. 2, 401-412 (2012)

13. J. Jung, S. Re, Y. Sugita, S. Ten-no: “Improved constrained optimization method for reaction-path
determination in the generalized hybrid orbital quantum mechanical/molecular mechanical calculations”,
J. Chem. Phys. 138, 044106 (2013)

14. Y. Komuro, N. Miyashita, T. Mori, E. Muneyuki, T. Saitoh, D. Kohda, and Y. Sugita, “Energetics of the
Presequence-Binding Poses in Mitochondrial Protein Import Through Tom20”, J. Phys. Chem. B 117,
2864-2871 (2012)

15. S. Katano, Y. Kim, M. Trenary, and M. Kawai: “Orbital-selective single molecule reactions on a metal
surface studied by low-temperature scanning tunneling microscopy”, Chem. Commun. in press

16. S. Kamakura, J. Jung, T. Minato, Y. Kim, Md. Z. Hossain, H. S. Kato, T. Munakata, and M. Kawai:
“Dispersive electronic states of the m-orbitals stacking in single molecular lines on the Si(001)-(2x1)-H
surface”, J. Phys. Chem. Lett. 4, 1199-1204 (2013).

17. S. M. Russell, Y. Kim, D.-J. Liu, J. W. Evans, and P. A. Thiel: “Structure, formation, and equilibration
of ensembles of Ag-S complexes on an Ag surface”, J. Chem. Phys. 183, 071101(1-4) (2013). [Cover

—131—



Article ]

18. C.-L. Lin, R. Arafune, K. Kawahara, M. Kanno, N. Tsukahara, E. Minamitani, Yousoo Kim, M. Kawali,
and N. Takagi: “Substrate-induced symmetry breaking in silicone”, Phys. Rev. Lett. 110, 076801(1-5)
(2013).

19. K. Motobayashi, S. Katano, Yousoo Kim, and M. Kawai: “Spectral fitting of action spectra for motions
and reactions of single molecules on metal surfaces”, Bull. Chem. Soc. Jpn. 86, 75-79 (2013).

20. R. Arafune, C.-L. Lin, K. Kawahara, N. Tsukahara, E. Minamitani, Yousoo Kim, N. Takagi, and M.
Kawai: “Structural transition of silicene on Ag(111)”, Surf. Sci. 608, 297-300 (2013).

21. R. Arafune, H.-J. Shin, J. Jung, E. Minamitani, N. Takagi, Yousoo Kim, and M. Kawai: “Combined
scanning tunneling microscopy and high-resolution electron energy loss spectroscopy study on the
adsorption state of CO on Ag(001)”, Langmuir 28, 13249-13252 (2012).

22. T. Okada, Yousoo Kim, M. Trenary, and M. Kawai: “Identification at the single molecule level of C2Hx
moieties derived from acetylene on the Pt(111) surface”, J. Phys. Chem. C 116, 18372-18381 (2012).

23. J.-H. Kim, K. Tahara, J. Jung, S. De Feyter, Y. Tobe, Yousoo Kim, and M. Kawai: “Ordering of
molecules with m-conjugated triangular core by switching hydrogen bonding and van der Waals
interactions”, J. Phys. Chem. C 116, 17082-17088 ( 2012).

24. Emi Minamitani, Noriyuki Tsukahara, Daisuke Matsunaka, Yousoo Kim, Noriaki Takagi, and Maki
Kawai: “Symmetry-driven novel Kondo effect in a molecule”, Phys. Rev. Lett. 109, 086602(1-5) (2012).

25. J. Jung, H.-J. Shin, Yousoo Kim, and M. Kawai: “Ligand field effect at oxide-metal interface on the
chemical reactivity of ultrathin oxide film surface”, J. Am. Chem. Soc. 134, 10554-10561 (2012).

26. T. Minato, M. Kawai, and Yousoo Kim: “Creation of single oxygen vacancy on titanium dioxide
surface”, J. Mater. Res. 27, 2237-2240 (2012).

27. C.-L. Lin, R. Arafune, K. Kawahara, N. Tsukahara, E. Minamitani, Yousoo Kim, N. Takagi, and M.
Kawai: “Structure of silicene grown on Ag(111)”, Appl. Phys. Express 5, 045802(1-3) ( 2012).

28. E. Minamitani, D. Matsunaka, N. Tsukahara, N. Takagi, M. Kawai, and Yousoo Kim: “Density
functional theory calculation for magnetism of Fe-phthalocyanine molecules on Au(111)”, e-J. Surf. Sci.
Nanotech. 10, 38-44 (2012).

29. T. K. Shimizu (8), J. Jung (8), T. Otani, Y.-K. Han, M. Kawai, and Yousoo Kim: “Two dimensional
superstructure formation of fluorinated fullerene on Au(111): A scanning tunneling microscopy study”,
ACS Nano 6, 2679-2685 (2012). [(8) These authors contributed equally to this work.]

30. N. Asao, N. Hatakeyama, Menggenbateer, T.i Minato, E. Ito, M. Hara, Yousoo Kim, Y. Yamamoto, M.
Chen, W. Zhang, and A. Inoue: “Aerobic oxidation of alcohols in the liquid phase with nanoporous gold
catalysts”, Chem. Commun. 48, 4540-4542 (2012)

31. V. Badaut, T. Shirakawa and S. Yunoki: “A Haldane-Anderson model study for the spin- and charge-
states of iron in home proteins,” J. Phys.: Conf. Ser. 400, 032006/1-4 (2012).

32. G. Chen, Q. Zhnag, X. Gong and S. Yunoki: “dP ferromagnetic surface in HfO,,” J. Phys.: Conf. Ser. 400,
032008/1-4 (2012).

33. S. Zhang, S. Yamagiwa, M. Okumura and S. Yunoki: “Kernel polynomial method on GPU,” Int. J.
Parallel Prog. 41, 59-88 (2013).

34. Y. Wang, B. Wang, Q. Zhang, D. Shi, S. Yunoki, F. Kong and N. Xu: “Tunable electronic properties of
Zn0O nanowires and nanotubes under a transverse electric field,” J. Appl. Phys. 113, 034301/1-5 (2013)

QFE. W%

L AIEE. BEORE,  “Jelmi 2R 8O G 2 G LTI B R F D & A T X 7 A DRI,
LW ER 52 & 6 7, 295 - 298 (2012)

2. MRIE, BHREE, ©AWk SAKH o FER L RS REEES TR AT R ERIR. R
AFsEEE, 68, 162-166 (2013)

Q)BT

1. T. Tahara, “Structure and Dynamics of Water at Charged Aqueous Interfaces Studied by HD-VSFG”

Telluride Workshop on Nonlinear Workshop at Interfaces, Telluride Intermediate School, Telluride,
Colorado, USA (June 17-21, 2012)

—132—



2. T. Tahara, “New insights into structure and dynamics of water interfaces obtained by phase-sensitive
heterodyne detection of vibrational sum-frequency generation,” The Second Hsinchu Symposium on
Advanced Spectroscopy and Imaging in Molecular Science, National ChiaoTung University, Hsinchu ,
Taiwan (July 5-6, 2012)

3. T. Tahara, “Seeing interfaces with ultrashort light,” NCTU Student Summer School, #7545
%iJ&, Hsinchu, Taiwan (July 6-7, 2012)

4. S. Takeuchi, H. Kuramochi, T. Tahara, “Ultraviolet-resonance femtosecond stimulated Raman study of
the initial events in photoreceptor chromophore,” XVIIIth International Conference on Ultrafast
Phenomena, University of Lausanne, Lausanne, Switzerland (July 8-13, 2012)

5. T. Tahara, “Heterodyned nonlinear electronic spectroscopy at liquid interfaces,” Gordon Research
Conference on Electronic Spectroscopy and Dynamics, Bates College, Lewiston, ME, USA (July 22-27,
2012)

6. T. Tahara, “Heterodyned nonlinear electronic spectroscopy at liquid interfaces,” Gordon Research
Conference on Electronic Spectroscopy and Dynamics, Bates College, Lewiston, ME, USA (July 22-27,
2012)

7. S. Takeuchi, H. Kuramochi, T. Tahara, “Femtosecond Raman study of structural evolutions in
photoreceptor chromophore,” The 23rd International Conference on Raman Spectroscopy, Indian Institute
of Science, Bangalore, India (August 12-17, 2012)

8. S. Yamaguchi, A. Kundu, P. Sen and T. Tahara, “pH of the Water Surface Evaluated by
Heterodyne-Detected Electronic Sum Frequency Generation,” The 23rd International Conference on
Raman Spectroscopy, Indian Institute of Science, Bangalore, India (August 12-17, 2012)

9. T. Tahara, “New insight into water interfaces obtained by steady-state and time-resolved
heterodyne-detected vibrational sum-frequency generation,” 224th ACS National Meeting & Exposition,
Philadelphia, Pennsylvania, USA (August 19-23, 2012)

10.S. Takeuchi, H. Kuramochi, T. Tahara, “Femtosecond Raman tracking of primary structural evolution in
photoreceptor chromophore,” 10th Asian International Seminar on Atomic and Molecular Physics,
Institute of Atomic and Molecular Sciences, Taipei, Taiwan (October 23-27, 2012)

11.T. Tahara, “Heterodyned multiplex sum-frequency generation and its extension to time-resolved
measurements for water interfaces,” Workshop on Structure and Dynamics of Water in Gas, Liquid and
Solid Phases, Institute of Atomic and Molecular Sciences, Academia Sinica, Taipei, Taiwan (November
28-30, 2012)

12.T. Tahara, “New insights into water interfaces obtained by heterodyne sum-frequency generation,”
International Symposium on Molecular Organization and Complexity: A Chemical Perspective,
University of Calcutta, Kolkata, India (February 6-8, 2013)

13.J. A. Mondal, S. Nihonyanagi, S. Yamaguchi, and T. Tahara, “Interface Water at the Charged and
Zwitterionic  Model Membrane/Water Interfaces Studied by Heterodyne-Detected Vibrational
Sum-frequency Generation,” North Eastern Hill University, Meghalaya, India (March 20-22, 2013)

14.T. Tahara, “Seeing the unseen to unveil fundamental molecular processes,” IBS Symposium on 'Present
status and future perspective of photo-science’, Institute of Basic Science (IBS), Seoul, Korea (March 19,
2013)

15. FJFAF, BT LWIERRIE 736 T BT 72 2 i DK DL, "B DKBE ) UV—2 v a
7. BRRF (Fndt). 201245 A 21 H~22 H

16. 11 [ #£— . “Nonlinear Laser Spectroscopy for Surfaces and Interfaces of Liquids,” CAS-RIKEN Frontier
Science Workshop 2012, K&~ U v AR T /L (FFEFKEEET) . 201245 H 26 A

17.HFKRHE, 7 = b5 PO THF 2857 BB RS RS # DG 2 S R (i
A42). 201247 H 3 H

18. MRS . “~T v & A L HHIRENFNJE I A S I DB S & AR OREET NCZ A X 7
ADIRIA, "R 24 FEEE BRSO RAEUGETR S . B TR - HERaE ORAD ., 2012 4
11 H 27 H~29 H

19. HFURY, “BHES oS, "HAMLERE BEFER, VRV T L (322 HHERDTZD
Doy TR, R . AEERF b Z - < SOF ¥ o/ X (B, 2018 423 22 AH~25
H

20.Y. Sugita, R. Harada, and F. Michael: “Hydration structure and dynamics under protein crowding

—133—



environments,” ACS Meeting, Philadelphia, USA, Aug. (2012)

21.Y. Sugita: “Protein Crowding Affects Hydration Structure and Dynamics,” 2012 Telluride Workshop on
Protein and Peptide Interactions in Cellular Environments, Telluride CO, USA, June (2012)

REEANE  “TA T AT A5 TORRD HPCI D& Y 5122\ T, TCCI £ 3 [BIifF5t4s,
R, 2012 4 10 A

28R  “FEHOMEZ I L oy FR0mEAE". 3 10 BIHEER R Y =V T AV UV RY U A
FA, 2012 4F 11 A

24.Y. Sugita: “Biomolecular simulations under cellular environments: Hydration and Protein Stability in
Crowded Conditions,” QBIC symposium, Kobe, Japan, Nov. (2012)

25.Y. Sugita: “How macromolecular crowding affects protein stability and dynamics?” 4th Biosuper-
computing symposium, Tokyo, Japan, Dec. (2012)

26.Y. Sugita: “How macromolecular crowding affects protein stability and dynamics?”, iCeMS Symposium
on Theoretical and Computational Biology, Kyoto, Japan Mar. (2013)

27.Y. Kim: “From single molecule to molecular assembly: Fabricating, understanding and manipulating
interfaces”, Korea-Japan Joint International Symposium on Molecular Systems (KIJMS), Muju, Korea,
Feb. (2013).

28.Y. Kim: “Single-molecule chemistry with tunneling electrons”, 7th Japanese-French Frontiers of Science
Symposium (JFoSS7), Otsu, Japan, Jan. (2013).

29.Y. Kim: “Single-molecule chemistry on un ultrathin MgO film”, Symposium on Surface and Nano
Science 2013 (SSNS'13), Zao, Japan, Jan. (2013).

30.Y. Kim: “Reaction control of a single molecule with STM”, Tsinghua-RIKEN Joint Workshop, Beijing,
China, Oct. (2012).

31.Y. Kim: “Mode-selective and state-selective chemistry of a single molecule on an ultrathin insulating
film”, 2012 RCAS-TNNA Symposium - Recent Development in Nanomaterials: Structures, Dynamics &
Applications, Taipei, Taiwan, Oct. (2012).

32.Y. Kim: “Mode-selective and state-selective chemistry of a single molecule with STM”, Surface Science
Workshop, Tokyo, Japan, Mar. (2012).

Wafk: “wEMmE o RS L OREMHAERN", AARMEFERE 93 FFFER, LalERFOUD
Z K EOF v A, BB ERT, 2013 453 1.

4.8k “STM Z W o H—2p FRENS 6", B A B2y 2012 FRkFR RS, MEENZ RS, Mo
JIRAS T, 2012 429 A

35.S. Yunoki: “Microscopic study of spin-orbit-induced Mott insulator and unconventional superconductivity in
Ir oxides,” IGER International Symposium on Science of Molecular Assembly and Biomolecular Systems
2012, Nagoya, Japan Sept. (2012).

36. F)11F1Y) « “Be DHMEIE 2 FFOME DL F MK, THERFLIERFEA L= "2 I T — T
WLTHERT, 2012 4F 12 A.

374 A& 7] : "Defect induced ferromagnetism for a wide band gap insulator without magnetic ions”, % 22
oy Ear—vafn -7 UT AR THFAL L (CMD®) U—7 v a v RERMET,
2012 £ 3 H

(A)FFrHiE
L

(O EXES

1. VARV UL [R—=R—a v Va—T 4T 0f3ry NI—7 EMlaNZ A7), (B
50 [B] H AR A By ifay), 2012429 H 23 H

2. HAff o ARy o b THEREEROBHEIC LD 7 T4 ax/ A U—0HERR] |, 201343 H 12

H
6)=E
1. BFF J6:“%F 6 B TR RHaaCER)2012 T RFEEESERE. o TSRS, 2012 4

10 H 19 H
2. TRMD RS CHARGNFSTIRNET, BASEFS, 2012411 A 28 H

—134—



JUNG, Jaehoon : ““F-if 24 4R B ARIFSERT WFZE88hE ", BRALARFSERT. 2012 4F 3 H.
AHH AU : “Best Poster Award” Korea-Japan Joint Symposium on Molecular Systems, Muju, Korea,
2012 2 H.

YANG, Hyunjin : “Best Poster Award” Korea-Japan Joint Symposium on Molecular Systems, Muju, Korea,
2012 2 H.

LR AR A 92 BRESQREFHEEE () 7. BAR(bFE, 201244 A
VeSS PR “RFSREERNE . BEMLSAMEZERT. 2013453 H 14 H

ZOMBFETREFH (FHILFES)

A T3EHM, “Go T & Bty — Fricle Tz ®) », 20124-8 A 22 H.
ApEENR ., “GREzHOAKY — BEKIECHEZL", 201248 H 21 H.

A TR/, “[7 b7 77—V ] BB —ER”, 201243 H 23 H

—135—



BFTATFAEHT— A

(V€ =3
1. T. Kusamoto, H. M. Yamamoto, N. Tajima, Y. Oshima, S. Yamashita, and R. Kato: “Bilayer Mott

10.

11.

12.

System with Cation...Anion Supramolecular Interactions Based on a Nickel Dithiolene Anion Radical:
Coexistence of Ferro- and Antiferromagnetic Anion Layers and Large Negative Magnetoresistance”,
Inorg. Chem., in press

H. M. Yamamoto, J. Ueno, and R. Kato, “Critical Behavior of a Filling-Controlled Mott-Transition
Observed at an Organic Field-Effect-Transistor Interface”, European Physical Journal, in press

Y. Kosaka, H. M. Yamamoto, A. Tajima, A. Nakao, H. B. Cui, and R. Kato, “Supramolecular
Ni(dmit), Salts with Halopyridinium Cations”, CrystEngComm., 15, 3200-3211 (2013)

K. Koizumi, K. Ishizaka, T. Kiss, M. Okawa, R. Kato, and S. Shin, “Bulk-Sensitive Angle-Resolved
Photoemission Spectroscopy on TTF-TCNQ”, J. Phys. Soc. Jpn., 82, 025004/1-2 (2013)

O. M. Vyaselev, R. Kato, H. M. Yamamoto, M. Kabayashi, L. V. Zorina, S. V. Simonov, N. D. Kushch,
and E. B. Yagubskii, “Properties of Mn** and n-Electron Spin Systems Probed by 'H and *C NMR in
the Organic Conductor k- (BETS),Mn[N(CN).]s”, Crystals, 2(2), 224-235 (2012)

T. Kusamoto, H. M. Yamamoto, N. Tajima, Y. Oshima, S. Yamashita, and R. Kato, “Bilayer Mott
System Based on Ni(dmit), (dmit = 1,3-dithiole-2-thione-4,5-dithiolate) Anion Radicals: Two
Isostructural Salts Exhibit Contrasting Magnetic Behavior”, Inorg. Chem., 51(21), 11645-11654 (2012)
T. Kiss, A. Chainani, H. M. Yamamoto, T. Miyazaki, T. Akimoto, T. Shimojima, K. Ishizaka, S.
Watanabe, C.-T. Chen, A. Fukaya, R. Kato, and S. Shin, “Quasiparticles and Fermi Liquid Behaviour in
an Organic Metal”, Nature Comm., 3, 1089/1-6 (2012)

B. Zhou, Y. Idobata, A. Kobayashi, H. B. Cui, R. Kato, R. Takagi, K. Miyagawa, K. Kanoda, and H.
Kaobayashi, “Single-Component Molecular Conductor [Cu(dmdt),] with Three-Dimensionally Arranged
Magnetic Moments Exhibiting a Coupled Electric and Magnetic Transition”, J. Am. Chem. Soc.,
134(30), 12724-12731 (2012)

R. Kato and C. Hengbo, “Cation Dependence of Crystal Structure and Band Parameters in a Series of
Molecular Conductors, B'-(Cation)[Pd(dmit),], (dmit = 1,3-dithiole-2-thione-4,5-dithiolate)”, Crystals,
2(3), 861-874 (2012)

D. Fujita, K. Suzuki, S. Sato, M. Yagi-Utsumi, Y. Yamaguchi, N. Mizuno, T. Kumasaka, M. Takata, M.
Noda, S. Uchiyama, K. Kato and M. Fujita: “Protein Encapsulation within Synthetic Molecular Hosts”,
Nat. Commun. 3, 1093/1-1093/7 (2012)

D. Miyajima, F. Araoka, H. Takezoe, J. Kim, K. Kato, M. Takata and T. Aida: “Ferroelectric Columnar
Liquid Crystal Featuring Confined Polar Groups within Core-Shell Architecture”, Science 336,
209-213 (2012)

T. Osawa, T. Kajitani, D. Hashizume, H. Ohsumi, S. Sasaki, M. Takata, Y. Koizumi, A. Saeki, S. Seki,
T. Fukushima and T. Aida: “Wide-Range 2D Lattice Correlation Unveiled for Columnarly Assembled
Triphenylene Exacarboxylic Esters”, Angew. Chem. Int. Ed. 51, 7990-7993 (2012)

13. J. J. Lee, A. Yamaguchi, Md. A. Alam, Y. Yamamoto, T. Fukushima, K. Kato, M. Takata, N. Fujita and T.

14.

Aida: “Discotic lonic Liquid Crystals of Triphenylene as Dispersants for Orienting Single-Walled
Carbon Nanotubes”, Angew. Chem. Int. Ed. 51, 8490-8494 (2012)

S. Tanaka, T. Sakurai, Y. Honsho, A. Saeki, S. Seki, K. Kato, M. Takata, A. Osuka and T. Aida: “Toward
Ultralow-Bandgap Liquid Crystalline Semiconductors: Use of Triply Fused Metalloporphyrin
Trimer—Pentamer as Extra-Large z-Extended Mesogenic Motifs”, Chem. Eur. J. 18, 10554-10561
(2012)

QFF. BH%

L

Q)RR
1. AL =& @R R Y 7 b n BT AT LD, WHARFERYHENEE L 2 — VRY

U TRSREMEAE RIS OB ERR 1. TEERMET. 2012 412 A

—136—



(8)RFF I

L

) =EEE%

1.

RS TAEYYERI RO R, MR, 2013 4-1 A 10-11 H

2. XVII Sagamore Conference on Electron Charge, Spin and Momentum Densities “Great Potentials from

3.

Advanced Probes”, Kitayuzawa, Hokkaido, Japan, July 15-20 (2012)
% 118 RSC—CMSI &t X F— I A F 27— /UEER A2 3 < @ L F— Rk L3RR

LOEMSEIWZE ). SPring-8, 2012 4£9 f 15 H

6)=E

L

(7) ZOMFFE S REFEH (FHLEFS)

1.

BRI, AR BN FORRE%ES LD A - BT - S O 2R,
201210 H 12 H

. FEPOETR B im) . “BMEIEME, ROR. BBK, IR CNT/A A ARREEM B2 B Blm<omE

RUBEMESRE 77 F a2z =207 4 NV H =12 8 HFEME~DIS R, 201248 H 16 H
HRPEZESM (W1 m) ., “F /) Fa—7 OuEN WAMEHCHIE B RS, 2012 45 8
He6H

HFIT38R (17 ). “Bifff/2 & CNT1000 5@ 0 Bl iResbt Rt 2 Hli”, 2012 4 8
H1H

MEHR (1 E), “A— o a— X — < RK@D SACLA LB ESBEMBERE Hiw
BT, 201249 H 29 H

MEHRE (1 ). “L—Y—lEk TS 5] OF—% ZRay [5) TUH HEMBIE~Z v
TVUT AR AR I ERFSE” . 2012429 A 9 H

—137—



DTFVAT AEET— A

(DFEZEFRX

1. Y. Matsumoto, T. Tosha, A. V. Pisliakov, T. Hino, H. Sugimoto, S. Nagano, Y. Sugita, Y. Shiro: “Crystal
Structure of Quinol-Dependent Nitric Oxide Reductase from Geobacillus Stearothermophilus” Nat. Strl.
Mol. Biol. 19, 238-245 (2012)

2. H. Sawai, H. Sugimoto, Y. Shiro, H. Ishikawa, Y. Mizutani, S. Aono: “Structural Basis for Oxygen
Sensing and Signal Transduction of the Heme-Based Sensor Protein Aer2 from Pseudomonas
aeruginosa” Chem. Commun. 48, 6523-6525 (2012)

3. R. Makino, S. Yazawa, H. Hori, Y. Shiro: “Interactions of Soluble Guanylate Cyclase with a P-Site
Inhibitor: Effects of Gaseous Heme Ligands, Azide, and Allosteric Activators on the Binding of
2’-Deoxy-3’-GMP” Biochemistry 51, 9277-9289 (2012)

4. S. Asamizu, S. Hirano, H. Onaka, H. Koshino, Y. Shiro, S. Nagano: “Coupling Reaction of Indolepyruvic
Acid by StaD and Its Product: Implications of Biosynthesis of Indolocarbazole and Violacein”
ChemBioChem 13, 2495-2500 (2012)

5. T. Fujishiro, O. Shoji, N. Kawakami, T. Watanabe, H. Sugimoto, Y. Shiro, Y. Watanabe: “Chiral
Substrate Analogues Assisted Stereoselective Epoxidation Catalyzed by H,O,-Dependent Cytochrome
P450SPa” Chem. Asian J. 7, 2286-2293 (2012)

6. A. V. Pisliakov, T. Hino, Y. Shiro, Y. Sugita: “Molecular Dynamic Simulations Reveal Proton Transfer
Pathways in Cytochrome C-Dependent Nitric Oxide Reductase” POLS Comp. Biol. 8, e1002674 (2012)

QFE. W%

1. T. Hino, S. Nagano, H. Sugimoto, T. Tosha, Y. Shiro: “Molecular Structures and Mechanism of Bacterial
Nitric Oxide Reductase” Special Issue on Respiratory Oxidases in Biochim. Biophys. Acta - Bioenergetics
1817, 680-687 (2012)

2. L. Salomonsson, J. Reimann, T. Tosha, N. Krause, N. Gonska, Y. Shiro, P. Adelroth: “Proton Transfer in
the Quinol-dependent Nitric Oxide Reductase from Geobacillus stearothermophilus during Reduction of
Oxygen” Special Issue on Respiratory Oxidases in Biochim. Biophys. Acta - Bioenergetics 1817,
1914-1920 (2012)

3. Y. Shiro, H. Sugimoto, T. Tosha, S. Nagano, T. Hino: “Structural Basis for Nitrous Oxide Generation by
Bacterial Nitric Oxide Reductases” the Proceedings of the Royal Society Meeting ‘Nitrous oxide, the
forgotten greenhouse gas’, Philosophical Transactions B, The Royal Society 367, 1195-1203 (2012)

4. Y. Shiro: "Structure and Function of Bacterial Nitric Oxide Reductases, Anaerobic Enzymes” Special
Issue on European BioEnergetic Conference 2012 in Biochim. Biophys. Acta - Bioenergetics 1817,
1907-1913 (2012)

5. HEpEUL, E&EREZ, W E B IR ICRER O EIE ) O LA T X TR SR R
REAS AL, Vol 52, pp. 186-189 (2012)

6. H. Sugimoto, Y. Shiro: "Diversity and Substrate Specificity in the Structures of Steroidogenic
Cytochrome P450 Enzymes" Biol. Pharm. Bull. 35, 818-823 (2012)

7. T. Tosha, Y. Shiro: “Crystal Structures of Nitric Oxide Reductases Provide Key Insights into Functional
Conversion of Respiratory Enzymes” IUBMB (International Union of Biochemistry and Molecular
Biology) Life 65, 217-226 (2013)

8. MM, ml . F AR, AEEM. BEOES, AR, KEE. SIMFEH. BEAR
SV, mfEwh, SRR, ksER, A —. BEZIFEERFOa e — L b X#tE
P4 A= rr L—H—F%E, 40, 680-686 (2012)

O, MuEHER, L., F AR, AEEM. BEOES, IUAEE. KEDE. SIMFEY. BEAR
BV, A, AR, kSR, MM — BEZXBABES L —V -2 Wik
fEgmbl Ok —L > X#REPT A A — 2 756", A ¥ OPTRONICS, 31, 101-106 (2012)

Q)BT

1. Shiro, Y.: “Molecular Structures and Mechanism of Bacterial Nitric Oxide Reductase” Seventh
International Conference on Porphyrins and Phtalocyanines, Jeju, Korea, July 1-6 (2012)

2. Shiro, Y.: “Structural Basis for NO Reduction by Bacterial Nitric Oxide Reductases” 17" European

—138—



Bioenergetics Conference 2012 (EBEC 2012), Freiburg, Germany, Sept. 15-20 (2012)

3. Shiro, Y.: “Functional Characterization of Some Hemoproteins Based on Their Molecular Structures” The
6" Asian Biological Inorganic Chemistry Conference (AsBIC6), Hong Kong, Nov. 5-8 (2012) Plenary
Lecture

4. Shiro, Y.: “Functional Characterization of Some Hemoproteins Based on Their Molecular Structures” The
First International Symposium on Biofunctional Chemistry (ISBC2012), Tokyo, Nov. 28-30 (2012)

5. KEIE, BRIV “RIEE FBMEHEC X 24K TEARORIEMNT, 5 13 [BIE4
YR BRI S . KR, 2012 42 11 A

6. K. Yonekura, and S. Maki-Yonekura: “Cryo-Electron Microscopy of Biological Macromolecular
Structures,” 4-th France-Japan Joint Seminar “Imaging of spatiotemporal hierarchies in living cells - an
overview of dynamics from molecules to cells -,” Harima, Japan, Jan. (2013)

7. K. Yonekura: “Structure Analysis of Biological Macromolecular Complexes by Electron- and X-rays,”
The 5th Biennale RIKEN Joint Retreat “Behavior - from Molecules, Cell to Organisms -,” Shizuoka,
Japan, Feb. (2013)

(A FFFrHiE
L

G)=BmERE

1 FLREIAREAERFRES V—2vay” 1EBSRA T PEEST 5RAERY & AR
PREEMIWE ) 40 BEFR XY, 20124-6 7 22 H

2. “50™ Anniversary Symposium on Cytcohrom P450 in Fukuoka” Kyusyu Uov., Dec. 2-3 (2012)

3. AL B FEFHFEE  Frldll [ FEMEL  Efmbe bAKERIEFE~D A vt —)
MATERFRDZ - < I OF v /3R 201243 H 25 H

6)=E
1. 9% B : Rk 24 R TEEEERE ) BLEMFCAT. 201343 A 15 H

(7) X OMFFET~NSFEH (FHLTHES)

1. Nature Café Report 125 11 [0 N - SMEEE & AWISE  ~IFEZE(LA~DOBEH A =X 2 & P450]
(LR, TR RP T LD% DT Nature Café D LR — )
http://www.natureasia.com/ja-jp/nature-cafe/reports/11-cyto-p450

—139—



BFVATLBETF— b

(1) REmX

1.

10.

11.

12.

13.

14.

15.

16.

17.

18

M. Fujita, Y. Katafuchi, K. Ito, N. Kanayama, T. Takarada and M. Maeda: “Structural study on gold
nanoparticle functionalized with DNA and its non-cross-linking aggregation,” J. Colloid Interface Sci.,
368, 629-635 (2012).

K. Ozasa, H. Ito, M. Maeda and M. Hara: “Surface-potential undulation of Alq(3) thin films prepared on
ITO, Au, and n-Si,” J. Nanosci. Nanotechnol., 12, 499-502 (2012).

M. Sakono, T. Zako and M. Maeda: “Naked-eye detection of amyloid aggregates using gold
nanoparticles modified with amyloid beta antibody,” Anal. Sci., 28, 73-76 (2012).

M. Sakono, T. Zako, M. Yohda and M. Maeda: “Amyloid oligomer detection by immobilized molecular
chaperone,” Biochem. Eng. J., 61, 28-33 (2012).

K. M. Psonka-antonczyk, J. Duboisset, B. T. Stokke, T. Zako, T. Kobayashi, M. Maeda, S. Nystrom, J.
Mason, P. Hammarstrom, K. P. R. Nilsson and M. Lindgren: “Nanoscopic and photonic ultrastructural
characterization of two distinct insulin amyloid states,” Int. J. Mol. Sci., 13, 1461-1480 (2012).

T. Zako, M. Sakono, T. Kobayashi, K. Sorgjerd, K. P. R. Nilsson, P. Hammarstrom, M. Lindgren and M.
Maeda: “Cell interaction study of amyloid using luminescent conjugated polythiophene: Implication that
amyloid cytotoxicity is correlated with prolonged cellular binding,” ChemBioChem, 13, 358-363 (2012).
A. Han, K. Hosokawa and M. Maeda: “Activity measurement of protein kinase and protein phosphatase
by microchip phosphate-affinity electrophoresis,” Anal. Biochem., 421, 782-784 (2012).

N. Sasaki, J. Gong, M. Sakuragi, K. Hosokawa, M. Maeda and Y. Ito: “Hydrodynamic cell pairing and
cell fusion through a microslit on a microfluidic device,” Jpn. J. Appl. Phys., 51, 030206 (2012).

C. Y. Chen, K. Ozasa, K. Katsumata, M. Maeda, K. Okada and N. Matsushita: “Bioactive titanium
oxide-based nanostructures prepared by one-step hydrothermal anodization,” J. Phys. Chem. C, 116,
8054-8062 (2012).

W.-Y. Ooi, M. Fujita, P. Pan, H.-Y. Tang, K. Sudesh, K. Ito, N. Kanayama, T. Takarada and M. Maeda:
“Structural characterization of nanoparticles from thermoresponsive poly(N-isopropylacrylamide)-DNA
conjugate,” J. Colloid Interface Sci., 374, 315-320 (2012).

L. M. Kundu, H. Tsukada, Y. Matsuoka, N. Kanayama, T. Takarada and M. Maeda: “Estimation of
binding constants of peptide nucleic acid and secondary-structured DNA by affinity capillary
electrophoresis,” Anal. Chem., 84, 5204-5209 (2012).

H. Arata, H. Komatsu, A. Han, K. Hosokawa and M. Maeda: “Rapid microRNA detection using
power-free microfluidic chip: coaxial stacking effect enhances the sandwich hybridization,” Analyst, 137,
3234-3237 (2012).

H. Tsukada, T. Watanabe, N. Kanayama, T. Takarada and M. Maeda: “Quantitative SNP genotyping by
affinity capillary electrophoresis using PEG-oligodeoxyribonucleotide block copolymers with
electroosmotic flow,” Electrophoresis, 33, 2122-2129 (2012).

R. Watanabe-Tamaki, A. Ishikawa, T. Tanaka, T. Zako and M. Maeda: “DNA-templating mass
production of gold trimer rings for optical metamaterials,” J. Phys. Chem. C, 116, 15028-15033 (2012).
C. Y. Chen, K. Ozasa, K. Katsumata, M. Maeda, K. Okada and N. Matsushita: “CaTiO3 nanobricks
prepared from anodized TiO2 nanotubes,” Electrochem. Commun., 22, 101-104 (2012).

P. Pan, M. Fujita, W.-Y. Ooi, K. Sudesh, T. Takarada, A. Goto and M. Maeda: “Thermoresponsive
micellization and micellar stability of poly(N-isopropylacrylamide)-b-DNA diblock and miktoarm star
polymers,” Langmuir, 28, 14347-14356 (2012).

H. Arata, H. Komatsu, K. Hosokawa and M. Maeda: “Rapid and sensitive microRNA detection with
laminar flow-assisted dendritic amplification on power-free microfluidic chip,” PLoS One, 7, 48329
(2012).

K. Tanaka, E. R. O. Siwu, S. Hirosaki, T. Iwata, R. Matsumoto, Y. Kitagawa, A. R. Pradipta, M.

—140—



19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35

Okumura and K. Fukase: “Efficient synthesis of 2,6,9-triazabicyclo[3.3.1]nonanes through
amine-mediated formal [4+4] reaction of unsaturated imines,” Tetrahedron Lett., 53, 5899-5902 (2012).
K. Fukase and K. Tanaka: “Bio-imaging and cancer targeting with glycoproteins and N-glycans,” Curr.
Opin. Chem. Biol., 16, 614-621 (2012).

K. Tanaka: “Development of azaelectrocyclization-based labeling and application to noninvasive
imaging and targeting using N-glycan derivatives -In pursuit of N-glycan functions on proteins,
dendrimers, and living cells-,” Trends in Glycoscience and Glycotechnology, 24, 47-64 (2012).

K. Tanaka, S. Shirotsuki, C. Kageyama, T. Tahara, S. Nozaki, E. R. O. Siwu, T. Iwata, S. Tamura, S.
Douke, N. Murakami, H. Onoe, Y. Watanabe and K. Fukase: “Template-assisted and self-activating
clicked peptide as a synthetic mimic of the SH2 domain,” ACS Chem. Biol., 7, 637-645 (2012).

K. Tanaka, S. Yokoi, K. Morimoto, T. lwata, Y. Nakamoto, K. Nakayama, K. Koyama, T. Fujiwara and
K. Fukase: “Cell surface biotinylation by azaelectrocyclization: Easy-handling and versatile approach
for living cell labeling,” Bioorg. Med. Chem., 20, 1865-1868 (2012).

K. Tanaka, K. Mazumder, E. R. O. Siwu, S. Nozaki, Y. Watanabe and K. Fukase: “Auxiliary-directed
oxidation of ursolic acid by “Ru”-porphyrins: Chemical modulation of cytotoxicity against tumor cell
lines,” Tetrahedron Lett., 53, 1756-1759 (2012).

K. Tanaka, S. Katsumura and K. Fukase: “Discovery and application of 6m-azaelectrocyclization to
natural product synthesis & synthetic biology,” Sci. China Chem., 55, 19-30 (2012).

T. Kobayashi, F. Hasegawa, Y. Hirose, K. Tanaka, H. Mori and S. Katsumura: “Stereocontrolled
synthesis of substituted chiral piperidines via one-pot asymmetric 6z-azaelectrocyclization: Asymmetric
syntheses ~ of  (—)-dendroprimine, (+)-7-epidendroprimine, (+)-5-epidendroprimine,  and
(+)-5,7-epidendroprimine,” J. Org. Chem., 77, 1812-1832 (2012).

M. Murou, H. Kitano, M. Fujita, M. Maeda and Y. Saruwatari: “Self-association of switterionic
polymer-lipid conjugates in water as examined by scattering measurements,” J. Colloid Interface Sci.,
390, 47-53 (2013).

A. Han, K. Hosokawa and M. Maeda: “Application of microchip phosphate-affinity electrophoresis to
measurement of protease activity in complex samples,” Anal. Biochem., 432, 8-10 (2013).

M. Sakono, A. Utsumi, T. Zako, T. Abe, M. Yohda and M. Maeda: “Formation of non-toxic AP fibrils by
small heat shock protein under heat-stress conditions,” Biochem. Biophy. Res. Commun., 430,
1259-1264 (2013).

K. Ozasa, J. Lee, S. Song, M. Hara and M. Maeda: “Euglena-based neurocomputing with
two-dimensional optical feedback on swimming cells in micro-aquariums,” Appl. Soft Comput., 13,
527-538 (2013).

H. Tsukada, L. M. Kundu, Y. Matsuoka, N. Kanayama, T. Takarada and M. Maeda: “Quantitative
single-nucleotide polymorphism analysis in secondary-structured DNA by affinity capillary
electrophoresis using a polyethylene glycol-peptide nucleic acid block copolymer,” Anal. Biochem., 433,
150-152 (2013).

A. M. Akimoto, T. Takarada and M. Maeda: “Preparation of cell-culturing glass surfaces that release
branched polyethyleneimine triggered by thiol-disulfide exchange,” Colloids Surf. B, 103, 360-365
(2013).

N. Terada, T. Zako and M. Maeda: “Photon counting histogram using numerical date of point spread
function,” Jpn. J. Appl. Phys., 52, 038001 (2013).

K. Ozasa, J. Lee, S. Song, M. Hara and M. Maeda: “Microfluidic gas sensing with living microbial cells
confined in a microaquarium,” Key Eng. Mater., 543, 431-434 (2013).

T. Iwata, K. Tanaka, T. Tahara, S. Nozaki, H. Onoe, Y. Watanabe and K. Fukase: “Conformationally
fixed analog of peptide mimic of Grb2-SH2 domain: Synthesis and evaluation against A431 cancer cell,”
Mol. BioSyst., 9, 1019-1025 (2013).

. K. Tanaka, K. Moriwaki, S. Yokoi, K. Koyama, E. Miyoshi and K. Fukase: “Whole-body imaging of

—141—



tumor cells by azaelectrocyclization: Visualization of metastasis dependence on glycan structure,”
Bioorg. Med. Chem., 21, 1074-1077 (2013).

(2) EFE. BIE

2.

3.

. ATHEGR : “DNA DL 5 Y 7 MBI ORERME”, K, 4 A5, 183-188 (2012).

UER, fTHER  “RY) ~—D4AR - EARMAT 5 7P A 8BiE", SAEE, 6 A5
307-311 (2012).

SIUER, TR  “DNA a2l —k « F 2R a2 FH LT @ERe S A A2, e
AF~T VT NN RT w7 418-422 (2012).

AIEA, BTHEEER : “DNA R b —ZF OFF R ME & A FICH—", @B L8
K> ki DO (CSIH LY b L E=2—09), 124-132 (2012).

JEE R IR Z NS, T A A= T DT DT 7 RiF-Bi%E & DS AVERIS M T2,
Vol. 65, No. 7, 22-29 (2012).

M. Takemasa, M. Fujita and M. Maeda: “Glycan analysis using a solid state nanopore,” Nanopores for
Bioanalytical Applications, 89-92 (2013).

M Pt - “SFRIEEE RS DOBAFEIZ IS < U (b 7 N EHRREA T T RO T A A
Peptide Newsletter Japan, 86, 15-19 (2012).

P Ta i, VR —  “BESHOAERNA A= 0" ZETHATE AL T2 T e f A—
U7 (CSIHL v hLE2—10) | 114-122 (2012).

TR — . L - BB REAR IR 1A 7 BT UL BRI DU - BESH & U/ NER@ invivo A A
— VU S AVERRRPAIEIZEBNY D invivo A A —U 7 LA RS ﬁﬂtﬁ Hil i D AR (5
BREEZ4ET)) | REEIREZBIELI- 7 I WA nP— 30, 33 5H (2012).

10. 7RIS —, A Y | FILEE . Wl - SR ERES R OA K & ﬁé"kﬁ%fﬁ’”” A&

/\ﬁ'ﬂﬁ%%::nu\ 70, 113-130 (2012).

(3) HFFAH

1.

2.

M. Maeda: “DNA-Functionalized Nanoparticles for Biosensing,” The 2" RIKEN-McGill Univ. Scientific
Workshop, Wako, Japan, Apr. (2012).

M. Maeda: “Molecular Soft-Interface Science for Reliable Biosensing,” Bio Tech 2012, Tokyo, Apr.
(2012).

A%  “DNA 235K 5 Y 7 MU OReRME", B AR RS 34 £, B, 2012 48 5
A.

AR  “DNAE S ERE D T2 AW T 7 0 =7 ¢ BRIKENEORF & BB TRRAE~D I,
%62 [0l A REXIKEI P2 VAR Y T AL AL 201245 A.

ANFNAE - “BEERE~A 7 aF v T2 HWeA L7 veA" EPLFRRERES 5§ 17
AR . AL, 2012 4F 6 A

M. Maeda: “DNA-Carrying Gold Nanoparticles for Bioanalytical Applications,” GOLD 2012, Tokyo,
Japan, Sep. (2012).

T. Zako: “Chaperone Engineering-New Bio-Functions of Molecular Chaperone Protein,” KIEFEE 2012,
Trondheim, Norway, Sep. (2012).

T. Zako: “Application of NIR Fluorescence Imaging for Colon Cancer Surgery,” Biomedical Seminar for
New Endoscopic Techniques, Arrixaca, Spain, Sep. (2012).

. T. Zako, H. Hyodo, K. Soga, H. Kishimoto, M. Maeda, K. Kaneko and M. Ito: “Development of

over-1000 nm Near Infrared [OTN-NIR]-Fluorescent Nanophosphors and Application for Laparoscopic
Cancer Surgery,” SMIT 2012, Barcelona, Spain, Sep. (2012).

10.5THEGER : “T L Z78EEE LTo DNA #EF 2R 77, B ARSI LSS & 26 [BIH7E

XTI R RS, Frik. 201249 H.

1LATMEGR « Bk s Y 7 R BIPE R Al [ERE T ARV —2 v a v 7

B, 2012 4F 10 AH.

12.M. Maeda: “DNA-Functionalized Nanoparticle Biosensors,” 7 Sweden-Japan BioNano WS, Stockholm,

Sweden, Oct. (2012).

13. 8 HEGF « “DNA BT K% W2 08k, 58 28 [Bl H AR A A U PG RFR S B,

—142—



2012 4~ 10 H.

14 IUEAR © “DNA AL T/ SRR OB, MR BIAREIERE, E B TR TR E =
VR, 2012 4F 11 .

15. /i Ak : “DNA BT/ i 12 W 2 0T b ARG b S 55 9 [MIZRIEHL X AT 5l 52
iz, IRETARHHERT, 2012 4 11 1.

16.M. Maeda: “PolyNIPAM-DNA Conjugate: Unique Properties and Applications,” NIPAM-80, Hawaii,
USA, Dec. (2012).

17.M. Maeda: “DNA-Carrying Nanoparticles: Synthesis, Unique Properties, Characterization and
Applications,” ICBS2013, Tsukuba, Mar. (2013).

18. A FLll - “of BB AL, LR 2RIfE, (h)rbrs Kes, B0 H
WP HIEE. KPR, 201245 A,

19. e« “HfR A I ORISR E ~ A 7 a7 —BlR~ORA", Ta—-v A7 nd
FAFSESS B 54 M FE sy, —RFEENEN ERibF a7 n— - <A 7 n GabiEs . Kk, 2012
F6 H.

20. I I 5C L - “Ie A < DR AT SUSTEBFR > B 16D 2 A A UL TFH O/ A Fr o—" BT
RFFTFEGER S, B PR R LA, =M, 2012426 H.

21 50l “BFSE & BRIRICEE & 2T CTA U ) — U DA 2RI L7, B R R BB T
IR RFFeA —7 0% v /R A BRI LAE, =M, 2012426 H.

22.K. Tanaka: “A Synthetic Chemist’s Approach to Chemical Biology: From Enzyme Inhibition, Natural
Products Synthesis to In Vivo Imaging by 6p-Azaelectrocyclization,” Hong Kong Polytechnic University,
Dept. of Applied Biology and Chemistry, Hong Kong, Oct. (2012).

23.K. Tanaka: “A Synthetic Chemist’s Approach to Chemical Biology: From Enzyme Inhibition, Natural
Products Synthesis to In Vivo Imaging by 6p-Azaelectrocyclization,” University of Hong Kong, Dept. of
Chemistry, Hog Kong, Oct. (2012).

24.K. Tanaka: “A Synthetic Chemist’s Approach to Chemical Biology: From Enzyme Inhibition, Natural
Products Synthesis to In Vivo Imaging by 6p-Azaelectrocyclization,” Chinese University of Hong Kong,
Dept. of Chemistry, Hong Kong, Oct. (2012).

25.K. Tanaka: “A Synthetic Chemist’s Approach to Chemical Biology: From Enzyme Inhibition, Natural
Products Synthesis to In Vivo Imaging by 6p-Azaelectrocyclization,” Hong Kong University of Science
and Technology, Dept. of Chemistry, Hong Kong, Oct. (2012).

26.K. Tanaka: “A New Strategy of Synthetic Biology: From Enzyme Inhibition, Natural Products Synthesis
to PET Imaging by 6p-Azaelectrocyclization,” Division of Chemistry and Biological Chemistry, School
of Physical and Mathematical Sciences, Nanyang Technological University, Singapore, Oct. (2012).

27.K. Tanaka: “Renaissance of Traditional Transformations Under Microfluidic Conditions: Practical
Synthesis of Biofunctional Natural Products,” Flow Chemistry Asia, Select Biosciences Ltd., Singapore,
Oct. (2012).

28. HHyn il “AREIRNA S D TRSNTRUSHE] OB E 7 I N A Fa —~DREE", plE
REFHE TS RO, 2012 48 11 A,

29.K. Tanaka: “Synthetic Chemist’s Challenges to Complex Biomolecular Systems,” 2nd RIKEN-KFU
WORKSHOP, Physics, Chemistry and Biology of Complex Systems-On the way to trans disciplinary
research, Kazan Federal University, Russia, Nov. (2012).

30.K. Tanaka: “Chemical Labeling and In Vivo Imaging of Biomolecules: Synthetic Approach toward
Clinical Applications,” The 3rd International Scientific and Practical Conference Postgenomic methods of
analysis in biology, and laboratory and clinical medicine, Russia, Nov. (2012).

31.K. Tanaka: “Unexplored Reactivity of Unsaturated Imines: Application to Organic Synthesis and
Chemical Biology,” % 41 [a]/7 X 1V 8 A A v U—fERBFTE S, Foderi, 2012 45 11 H.

32. Wzl I I D TRSIVIZFUSTE] OBth & R 7 X VA A a2 —~D R,
U RS TR Rl . O, 2012 4F 12 A

33.K. Tanaka: “Unexplored Reactivity of Unsaturated Imines: Application to Organic and Material
Synthesis and Chemical Biology under Microfluidic Conditions,” National Center of Applied
Microfluidic Chemistry Department of Chemical Engineering, POSTECH, Korea, Jan. (2013).

34. HHya L - “RIKETE VRIS (2850 2 ey 7 e A X L BUSTEDORGE & BB, B (b FRle
K2 2013 R, BIEMERIRM & r SN A Fa v—~DIH, EEEa G, 2013 4

—143—



3H.

(4) ¥rFrHHRE
L

(5) 2BERE

1. International Association of Colloid and Interface Scientists 2012 (IACIS 2012), Sendai, Japan, May
13-18, 2012.

2. T A FEFEREE, Fot, 2012426 A 19 H.

3. The Second Asian Chemical Biology Conference, Southern Beach Hotel & Resort OKINAWA, Itoman,
Okinawa, Japan, July 4-6, 2012.

A, FrFARREAIFFE A RIAB Y AR Y T A, B, 2012457 A 10 H.

5. FEINGEIANGE Y 7 b A v H =T = — 2D R T8 8EIRY AR T A KR, 2012
H7 H 26 H.

6. FrAA T V7 hA v H =T 2= ADO TR T 7 MR ERH - vy ) B
2012 4-8 H 8-9 H.

7. International Union of Materials Research Societies - International Conference on Electronic Materials
2012 (IUMRS-ICEM 2012), Symposium D-1: Biomaterials and Biomimetic Materials, Yokohama, Japan,
September 23-28, 2012.

8. BIAANHEIRIISE VT b A VA —T == AD S TRME TR S B, 20124511 A 9 H.

9. BriPIRMEIANSE V7 " A v H — T = — 2D TR T5 9RIAHY AR 7 A, B, 2013
#1H 23 H.

6) %K

1. M. Sakono and T. Zako: “FEBS Journal Top Cited Paper Award,” Wiley-Blackwell, July 1 (2012).

2. K. Ozasa, J. Lee, S. Song, M. Hara, M. Maeda: “Best Poster Prize,” The Sixth International Conference
on Quantum, Nano and Micro Technologies (ICQNM2012), August 24 (2012).

3. C.Y. Chen, F. Chimoto, K. Ozasa, K. Katsumata, J. Hieda, M. Nakai, M. Maeda, M. Niinomi, K. Okada
and N. Matsushita: “Best Poster Prize,” The Third International Symposium on Advanced Materials
Development and Integration of Novel Structural Metallic and Inorganic Materials (AMDI-3), November
7 (2012).

4. &ER  “EHZERET, o FRENITES, 201342 1 H.

S  —GEBME S E . HFTF FEOMME, 2012488 A 7 H.

6. b Tm GLRIBIEE) “RAZ —RREHMEFE", HFTF FEOfMMRE, 201248 H 7
H.

7. MO Rk 24 FERABRE". BUAER I FSE (BME) 2012 4 12 J] 10 H

o

(7) ZDOMMAFETRESFH FHETFES)

1. 7V RV Y —R “HfD~A 7 aF v 7 TRgE~ A 7 17 RNA ZE#ERE —»2BA, 7Y
NA I, BERIE R & O RHTEER NI 1—". 2012411 H 8 H.

2 AL TR, “H A LEEEh TR W, mIRNA f 5> 7™, 2012 4F 11 A 9 H.

3. BRI TSR, “~A 7 v RNA /4y i BUCRR L /BFBIRAR o/ NIEEE - 2012 4 11
H 14 H.

4. Hire i (AT - BFA - Seaiip) 2 R < Te) 2980 /250 b, Eia2Hk b, DNA
A tofEAE. OZ{LThns”, 2012411 H 22 H.

5. #iff==—R (FACE). “J/ R7 CHESHOBEME 2 T3 2055, 201343 A5 H

—144—



KEK MEBEREZEHREHR IN—F

(V€ =3
1. R. Kumai, S. Horiuchi, J. Fujioka, and Y. Tokura, "Ferroelectricity and Pressure-Induced Phenomena

10.

Driven by Neutral lonic Valence Instability of Acid-Base Supramolecules”, J. Am. Chem. Soc. 134,
1036-1046 (2012).

S. Ishibashi, S. Horiuchi, R. Kumai, and K. Terakura, "First-principles calculations of spontaneous
polarization for TTF-QBrCl3", Phys. Status Solidi B, 249, 1008-1011 (2012).

Kensuke Kobayashi, Sachio Horiuchi, Reiji Kumai, Fumitaka Kagawa, Youichi Murakami, and
Yoshinori Tokura, "Electronic Ferroelectricity in a Molecular Crystal with Large Polarization Directing
Antiparallel to lonic Displacement”, Phys. Rev. Lett. 108, 237601:1-5 (2012) (Highlighted Articles)

S. C. Lee, A. Ueda, H. Kamo, K. Takahashi, M. Uruichi, K. Yamamoto, K. Yakushi, A. Nakao, R.
Kumai, K. Kobayashi, H. Nakao, Y. Murakami, and H. Mori, "Charge-order driven proton arrangement
in a hydrogen-bonded charge-transfer complex based on a pyridyl-substituted TTF derivative”, Chem.
Commun., 48, 8673-8675 (2012).

Norihisa Hoshino, Fumichika lijima, Graham N. Newton, Norifumi Yoshida, Takuya Shiga, Hiroyuki
Nojiri, Akiko Nakao, Reiji Kumai, Youichi Murakami & Hiroki Oshio, "Three-way switching in a
cyanide-bridged [CoFe] chain”, Nature Chemistry 4, 921-926 (2012).

M. lkawa, T. Yamada, H. Matsui, H. Minemawari, J. Tsutsumi, Y. Horii, M. Chikamatsu, R. Azumi, R.
Kumai, and T. Hasegawa, "Simple push coating of polymer thin-film transistors”, Nature Commun. 3,
1176:1-8 (2012).

T. Shikama, T. Shimokawa, S. Lee, T. Isono, A. Ueda, K. Takahashi, A. Nakao, R. Kumai, H. Nakao, K.
Kobayashi, Y. Murakami, M. Kimata, H. Tajima, K. Matsubayashi, Y. Uwatoko, Y. Nishio, K. Kajita,
and H. Mori, "Magnetism and Pressure-Induced Superconductivity of Checkerboard-Type
Charge-Ordered Molecular Conductor B-(meso-DMBEDT-TTF),X (X = PFgs and AsFg)", Crystals 2,
1502-1513 (2012).

Sachio Horiuchi, Fumitaka Kagawa, Kensuke Hatahara, Kensuke Kobayashi, Reiji Kumai, Youichi
Murakami & Yoshinori Tokura, "Above-room-temperature ferroelectricity and antiferroelectricity in
benzimidazoles”, Nature Commun. 3,1308:1-6 (2012).

Takayuki Isono, Hiromichi Kamo, Akira Ueda, Kazuyuki Takahashi, Akiko Nakao, Reiji Kumai,
Hironori Nakao, Kensuke Kobayashi, Youichi Murakami & Hatsumi Mori, "Hydrogen bond-promoted
metallic state in a purely organic single-component conductor under pressure”, Nature Commun. 4,
1344:1-6 (2013).

Sachio Horiuchi, Reiji Kumai, and Yoshinori Tokura, "High-Temperature and Pressure-Induced
Ferroelectricity in  Hydrogen-Bonded Supramolecular  Crystals of Anilic Acids and
2,3-Di(2-pyridinyl)pyrazine”,  J. Am. Chem. Soc., 135, 4492-4500 (2013).

(2)%‘% ﬁﬁaﬁ%

INHREY, "E TR ENEAEIC X D H RO & AREREEER CHEIE", 7 2 v 7 A 47 No.li,
890 (2012)

KA. FEFRERIE,  "HIEIREEER TTF-CA 0BT A A A VB L Wi XA U AEKE
Wy PF News 30, 10-14 (2012).

INRB ., REFRER I SRR IE, "E SRS S OB RIS ENE", EAWE 47 No.12, 757-766
(2012).

(3)RFrHE

1.

R. Kumai: “Pressure-Induced Ferroelectricity of Acid—Base Supramolecules”, IUCr Commission on High
Pressure 2012 Meeting, Mito, Japan, September, (2012).

(8)RFEFHIE

L

—145—



(O EXES

1. CMRC gt THEEWMEFZEOBLR & A% ORE  — IR X REELZ Foic— , <X
2013 /£ 3 A 12-13 H.

2. CMRC 2&fk%i%, ©< 1, 201343 H 13 H

3. CMRCHI A THHBEE 7RO Har 72 ih it — & Wik & fEEmtE— 1, > <%, 2012411 A 19-20
H.

6)=E
L

(7) ZDMBESNSFEH FETEHES)

1. 7L AU U—A(KEK, PEMMIF, JST. AR, BB, “Br 7z 72 /5000 Mg8 B B 2 A7 B ok e 1A
THEFE—m B RE R TREA B AT M T TR SN D E B EEAE—", 201245 7 29 H. (v A
JT = o — A )

2. ViewPoint “Electrons Weigh in on Ferroelectricity” 2012 4~ 6 H 4 H Physics, 5, 63 (2012).

3. LAV U—R(ERM, KEK, JST), #iAZ R <13 < RIS HER 2 B A3 58 LVVEURE
i —AHRY ~— 7 VRFOEMERE L Z FEBL— . 2012 42 10 A 31 H. (R RPEZEH, ~ 1
Jr== *‘X}%ﬁi)

4. FL A Y U —RA@IST. WA, KEK, B, “EH IV BRALICEEND A I XY — LR HH
EPERPORFEME L RO & 2H A", 20124212 A 19 B (BIE#E. ~ A F B =2 — 2 ##)

5, 7L AV U—ACGRK, KEK, CROSS), “4&/EIRiEZ ~IHiAMER PEARDOIE R, 2013 4F 1
9 R (B, AT LAY U —245#)

—146—



SFREERFT N —T

(HRFRC

1. M. Nagasaka, N. Kosugi, E. Rihl, “Structures of small mixed krypton-xenon clusters,” J. Chem. Phys. 136,
234312 (2012)

. M. Nagasaka, E. Serdaroglu, R. Flesch, E. Ruhl, N. Kosugi, “Structures of mixed argon-nitrogen clusters,”
J. Chem. Phys. 137, 214305 (2012).

3. R. Flesch, E. Serdaroglu, F. Blobner, P. Feulner, X. O. Brykalova, A. A. Pavlychev, N. Kosugi, E. Rinhl,
“Gas-to-solid shift of C 1s-excited benzene,” Phys. Chem. Chem. Phys. 14, 9397-9402 (2012).

4. K. Atak, N. Engel, K. M. Lange, R. Golnak, M. Gotz, M. Soldatov, J. E. Rubensson, N. Kosugi, E. F .
Aziz, “The Chemical Bond in Carbonyl and Sulfinyl Groups Studied by Soft X-ray Spectroscopy and ab
initio Calculations,” ChemPhysChem 13, 3106-3111 (2012)

5. H. Yamane and N. Kosugi, “Hybridized electronic states in potassium-doped picene probed by soft x-ray
spectroscopies,” AIP Advances 2, 042114 (2012).

6. T. Maruyama, S. Sakakibara, S. Naritsuka, W. Norimatsu, M. Kusunoki, H. Yamane, N. Kosugi, “Band
alignment of a carbon nanotube/n-type 6H-SIC heterojunction formed by surface decomposition of SiC
using photoelectron spectroscopy,” Appl. Phys. Lett. 101, 092106 (2012).

7.J. W. Chiou, Y. F. Wang, S. C. Chen, W. F. Pong, H. Yamane, N. Kosugi, T. Regier, L. Liu, T. K. Sham,
“Nitrogen-Functionalized Graphene Nanoflakes (GNFs:N): Tunable Photoluminescence and Electronic
Structures,” J. Phys. Chem. C 116, 16251-16258 (2012).

N

QFE., BIHE
L

(3)RFrHE

1. N. Kosugi, “Core-Level Shifts of Free and Interacting Molecules”, 15™ International Conference on X-ray
Absorption Fine Structure XAFS15, Beijing, China, Jul.(2012).

(A)FFrHiE
L

(O EXES
L

6)=E
L

(7) ZDOMEETREEH (FHELES)
L

—147—



HEBRFET V=T

(DFREFRL

1. T. Agou, T. Sasamori, and N. Tokitoh: “Synthesis of an Arylbromosilylene-Platinum Complex by Using
a 1,2-Dibromodisilene as a Silylene Source,” Organometallics, 31, 1150-1154 (2012).

2. H. Hamaki, N. Takeda, M. Nabika, and N. Tokitoh: “Catalytic Activities for Olefin Polymerization:
Titanium(111), Titanium(1V), Zirconium(1V), and Hafnium(1V) beta-Diketiminato,
1-Aza-1,3-butadienyl-Imido, and 1-Aza-2-butenyl-Imido Complexes Bearing an Extremely Bulky
Substituent, the Tbt Group (Tbt=2,4,6-[(Me;Si),CH]sC¢H>),” Macromolecules, 45, 1758-1769 (2012)

3. K. Sugamata, T. Sasamori, and N. Tokitoh: “Generation of an Organotellurium(ll) Cation,” Eur. J. Inorg.
Chem., 2012, 775-778.

4. T. Agou, Y. Sugiyama, T. Sasamori, H. Sakai, Y. Furukawa, N. Takagi, J. D. Guo, S. Nagase, D.
Hashizume, and N. Tokitoh: “Synthesis of Kinetically Stabilized 1,2-Dihydrodisilenes,” J. Am. Chem.
Soc., 134, 4120-4123 (2012).

5. H. Miyake, T. Sasamori, and N. Tokitoh: “Synthesis and Properties of 4,5,6-Triphospha[3]radialene,”
Angew. Chem. Int. Ed., 51, 3458-3461 (2012).

6. T. Agou, K. Nagata, H. Sakai, Y. Furukawa, and N. Tokitoh: “Synthesis, Structure, and Properties of a
Stable 1,2-Dibromodialumane(4) Bearing a Bulky Aryl Substituent,” Organometallics, 31, 3806-3809
(2012).

7. T. Sasamori, H. Miyamoto, H. Sakai, Y. Furukawa, and N. Tokitoh: “1,2-Bis(ferrocenyl)digermene: A
d-t Electron System Containing a Ge=Ge unit,” Organometallics, 31, 3904-3910 (2012).

8. T. Sasamori, M. Sakagami, M. Niwa, H. Sakai, Y. Furukawa, and N. Tokitoh: “Synthesis of a stable
1,2-bis(ferrocenyl)diphosphene,” Chem. Commun., 48, 8562-8564 (2012).

9. H. Miyake, T. Sasamori, J. I. Wu, P. v. R. Schleyer, and N. Tokitoh: “The 4,5,6-triphospha[3]radialene
dianion: a phosphorus analogue of the deltate dianion. A NICS(0) (r,;) examination of their aromaticity,”
Chem. Commun., 48, 1140-1142 (2012).

10.E. Azuma, N. Nakamura, K. Kuramochi, T. Sasamori, N. Tokitoh, 1. Sagami, and K. Tsubaki:
“Exhaustive Synthesis of Naphthofluoresceins and their Functions,” J. Org. Chem., 77, 3492-3500
(2012).

11.H. Watanabe, T. Yoshimura, S. Kawakami, T. Sasamori, N. Tokitoh, and T. Kawabata: “Asymmetric
aldol reaction via memory of chirality,” Chem. Commun., 48, 5346-5348 (2012).

12.S. Azuma, K. Nishio, K. Kubo, T. Sasamori, N. Tokitoh, K. Kuramochi, and K. Tsubaki: “Three
Different Dimerizations of 2-Bromo-3-methyl-1,4-naphthoquinones,” J. Org. Chem., 77, 4812-4820
(2012).

13.M. Sakagami, T. Sasamori, H. Sakai, Y. Furukawa, and N. Tokitoh: “1,2-Bis(ferrocenyl)-Substituted
Distibene and Dibismuthene: Sh=Sb and Bi=Bi Units as © Spacers between Two Ferrocenyl Units,”
Chem. Asian J., in press.

14.Y. Morinaka, M. Nobori, M. Murata, T. Sagawa, S. Yoshikawa, Y. Murata: “Synthesis and Photovoltaic
Properties of Acceptor Materials Based on the Dimerization of Fullerene Cg, for Efficient Polymer Solar
Cells,” Chem. Commun. 49, 3670-3672 (2013).

15.Y. Morinaka, S. Sato, A. Wakamiya, H. Nikawa, N. Mizorogi, F. Tanabe, M. Murata, K. Komatsu, K.
Furukawa, T. Kato, S. Nagase, T. Akasaka, Y. Murata: “X-ray Observation of a Helium Atom and
Placing a Nitrogen Atom inside He@Cg, and He@Cyo,” Nat. Commun. 4, 1554/1-1554/5 (2013).

16.A. J. Horsewill, K. S. Panesar, S. Rols, J. Ollivier, M. R. Johnson, M. Carravetta, S. Mamone, M. H.
Levitt, Y. Murata, K. Komatsu, J. Y.-C. Chen, J. A. Johnson, X. Lei, N. J. Turro: “Inelastic Neutron
Scattering Investigations of the Quantum Molecular Dynamics of a H, Molecule Entrapped inside a
Fullerene Cage,” Phys. Rev. B 85, 205440/1-205440/12 (2012).

17.A. Zoleo, R. Lawler, X. Lei, Y. Li, Y. Murata, K. Komatsu, M. D. Valentin, M. Ruzzi, N. J. Turro:
“ENDOR Evidence of Electron-H, Interaction in a Fulleride Embedding H,,” J. Am. Chem. Soc. 134,
12881-12884 (2012).

18.C. Beduz, M. Carravetta, J. Y.-C. Chen, M. Concistre, M. Denning, M. Frunzi, A. J. Horsewill, O. G.
Johannessen, R. Lawler, X. Lei, M. H. Levitt, Y. Li, S. Mamone, Y. Murata, U. Nagel, T. Nishida, J.
Ollivier, S. Rols, T. Room, R. Sarker, N. J. Turro, Y. Yang: “Quantum Rotation of Ortho and Para-water

—148—



Encapsulated in a Fullerene Cage,” Proc. Natl. Acad. Sci. USA, 109, 12894-12898 (2012).

19.Y. Li, J. Chen, X. Lei, R. Lawler, Y. Murata, K. Komatsu, N. J. Turro: “Comparison of Nuclear Spin
Relaxation of H,O0@Cg and H,@Cg and Their Nitroxide Derivatives,” J. Phys. Chem. Lett. 3,
1165-1168 (2012).

20.Y. Li, X. Lei, R. G. Lawler, Y. Murata, K. Komatsu, N. J. Turro: “Synthesis, Isomer Count, and Nuclear
Spin Relaxation of H,O@Open-Cg, Nitroxide Derivatives,” Org. Lett. 14, 3822-3825 (2012).

@%% R L
FTHSERER « “K 1 3 FRETERVALTE 7 77— 0 BIYETF, 48-52 (2012).

z.ﬁm BIRES  “7 T — L BRI R (b5 & T2, 65, 113-114 (2012).

3. FHEBKRAS : 77— 1 C60 WEBIZPA UiA s HAv7- /K Bi4r-1-, Japanese Scientists in Science—
A = AFEICH - T2 BARAMFTEE . 44 (2012).

4. FTHESERES : “FNE77—L O an &5, CST Ly b ba— [FRMEHZAIH
T2 nEFROBFE] | AR, p70-76 (2013).

() RFFRME

1. THASCRZERE S OLFICB T 2RO || FHEER, E8(L 7 He - AR ST 2
AR 3, IRERT, S CER24410HA26H)

2. FTHSERAR: “/Na N7 7 — L OAEAERR", RELmAKRE a2 %7 42012, KERA
B, 2012 4F 12 H.

3. FTHMBRES: “«7 7 — L > & W R SPEHMES ] (IR KB B AR AU R e
[ 1L B ] (LT, 2012 4F 9 .

(A)FFFrHE
L

G)=2BmERE

1. Conference Chairman
“The 10th International Conference on Heteroatom Chemistry (ICHAC-10)”,
Uji, Kyoto, Japan, May 20-25 (2012).

6)=ZE

1. BEREL - “BEORIKEE”, 79—V v - F ) Fa—T7 - FT7 7% 201343 H 12 H.
2. VARTTSIE - “UERRBGERSERNE . 5 4 RIEBIKS B X —, 20124510 A 19 H

3. WA HME  “RAX—H”, 23 BRI LFe. 201249 A 21 H.

4, %Eém:Q%mﬁﬂ”iﬂﬂikﬁﬁiﬁﬁﬂiﬁékX%ﬂ%E\mu$4ﬂga

(7) ZOMFFETREFH FrHEETFES)

1. AAREHH., “77—L UNIZ 2FEFEAN", 201343 H 12 H
2. BAITZEFRE., “~V v AEFREEMFT, 201343 A 6 H

3. RUERHTR. “HEAEE T PAUCA®REN”, 201343 H 6 H.

—149—



RRLERFEINV-T

(OIRZE R
1. S. Ishiuchi, K. Yamada, S. Chakraborty, K. Yagi, and M. Fujii: “Gas-phase Spectroscopy and

10.

11.

Anharmonic Vibrational Analysis of the 3-Residue Peptide Z-Pro-Leu-Gly-NH2 by the Laser
Desorption Supersonic Jet Technique”, Chem. Phys. (2013) in press.

Y. Shimozono, K. Yamada, S. Ishiuchi, K. Tsukiyama, and M. Fujii: “Revised conformational
assignments and conformational evolution of tyrosine by laser desorption supersonic jet laser
spectroscopy”, Phys. Chem. Chem. Phys. 15, 5163-5175 (2013).

T. Nakamura, M. Miyazaki, S. Ishiuchi, M. Weiler, M. Schmies, O. Dopfer, and M. Fujii: “IR
Spectroscopy of the 4-Aminobenzonitrile-Ar Cluster in the So, S; Neutral and Do Cationic States”,
ChemPhysChem 14, 741-745 (2013).

M. Schmies, A. Patzer, S. Kruppe, M. Miyazaki, S. Ishiuchi, M. Fujii, and O. Dopfer: “Microsolvation
of the 4-Aminobenzonitrile Cation (ABN") in a Nonpolar Solvent: IR Spectra of ABN*-Ln (L=Ar and
N2, n=4)”, ChemPhysChem 14, 728-740 (2013).

M. Miyazaki, A. Kawanishi, 1. Nielsen, I. Alata, S. Ishiuchi, C. Dedonder, C. Jouvet, and M. Fujii:
“Ground State Proton Transfer in Phenol-(NH3)n (n=11) Clusters Studied by Mid-IR Spectroscopy in
3-10 um Range”, J. Phys. Chem. A 117, 1522-1530 (2013).

T. Shimizu, R. Yoshino, S. Ishiuchi, K. Hashimoto, M. Miyazaki, and M. Fujii: “Structure of
1-naphthol-water clusters in the S; state studied by UV-IR fluorescence dip spectroscopy and ab initio
molecular orbital calculations”, Chem. Phys. Lett. 557, 19-25 (2013).

W. Y. Sohn, S. Ishiuchi, M. Miyazaki, J. S. Kang, S. Y. Lee, A. Min, M. Y. Choi, H. Kang, and M. Fujii:
“Conformationally resolved spectra of Acetaminophen by UV-UV hole burning and IR dip
spectroscopy in gas phase”, Phys. Chem. Chem. Phys. 15, 957-964 (2013).

K. Sakota, Y. Kouno, S. Harada, M. Miyazaki, M. Fujii, and H. Sekiya, “IR spectroscopy of hydrated
tryptamine cation: the molecular level "friction” induced by a single water”, J. Chem. Phys. 137,
224311-1-5 (2012).

M. Weiler, T. Nakamura, H. Sekiya, O. Dopfer, M. Miyazaki, and M. Fujii: “lonization-Induced
Solvent Migration in Acetanilide-Methanol Clusters Inferred from Isomer-Selective Infrared
Spectroscopy”, ChemPhysChem 13, 3875-3881 (2012).

K. Tanabe, M. Miyazaki, M. Schmies, A. Patzer, M. Schiitz, H. Sekiya, M. Sakai, O. Dopfer, and M.
Fujii: “Watching Water Migration around a Peptide Bond”, Angew. Chem. Int. Ed. 51, 6604-6607
(2012).

S. Chakraborty, K. Yamada, S. Ishiuchi, and M. Fujii: “Gas phase IR spectra of tri-peptide
Z-Pro-Leu-Gly: Effect of C-terminal amide capping on secondary structure”, Chem. Phys. Lett. 531,
41-45 (2012).

QFF. BH%

1.

M. Fujii and O. Dopfer: “lonisation-induced site switching dynamics in solvated aromatic clusters:
phenol-(rare gas), clusters as prototypical example”, Int. Rev. Phys. Chem. 31, 131-173 (2012).

(3)RFrHE

1.

S. Ishiuchi: “Laser desorption supersonic jet spectroscopy of neurotransmitter molecules and partial
peptides of their receptors”, 19th International Mass Spectrometry Conference, Kyoto International
Conference Center, Kyoto, Japan, Sep. (2012).

M. Fujii: “Conformational study on neurotransmitters by laser-desorption supersonic jet spectroscopy”,
Annual Meeting on Photochemistry 2012, Tokyo Institute of Technology, Tokyo, Japan, Sep. (2012).
M. Fujii: “Why a soft molecule work as a key - Conformational study on neurotransmitters by laser
spectroscopy”, Séminaire au laboratoire PIIM, Université d'Aix-Marseille, Marseille, France, Jul.
(2012).

M. Fujii: “lonization-induced dynamics in solvated clusters studied by picosecond time-resolved IR
spectroscopy: Monitoring a migrating solvent”, Seminar der Abteilung Molekilphysik,
Fritz-Haber-Institut der Max-Planck-Gesellschaft, Berlin, Germany, Jun. (2012).

—150—



5. AR —ERBESFOKAMIET. 6 MO FRFER Y AR T Y A B R PE R
¥y A, 201246 H.

6. S. Ishiuchi: “Conformational Evolution of Tyrosine and Its Relevant Molecules”, The 16th East Asian
Workshop on Chemical Dynamics, National Tsing Hua University, Hsinchu, Taiwan, Apr. (2012).

(4)FFer

7L

G)=BmERE

1 BESIBIE mUCR D TRMEI R AR Y AR Y 7 A R TERFTTTEF ¥ /8
2012 -5 H 25-26 H.

2. Core-to-Core International Symposium on lonization Induced Switching, Université d'Aix Marseille,
France, Mar. 15™ (2013).

3. WEREWTFT—~ ARV T L TBEMROTLDOSTRIF—EM S X OS], BARLFEREE 93
FHER, SMERFUDb I - < &EOF v /38X, 201343 1 22 H.

6)ZK

1. W.Y.Sohn: “ AAALFERE 93 FHIFE LA E". AAMLTS, 201343 /.

(N E DB EST R HIH (FTFEE)

L

—151—



KRRZIVv—F

(OIRZE R

1. Y. Yoshida, H. Ishikawa, S. Aono and Y. Mizutani: “Structural Dynamics of Proximal Heme Pocket in

HemAT-Bs Associated with Oxygen Dissociation,” Biochim. Biophys. Acta - Proteins and Proteomics,
1824, 866-872 (2012).

H. Sawai, H. Sugimoto, Y. Shiro, H. Ishikawa, Y. Mizutani and S. Aono: “Structural Basis for Oxygen
Sensing and Signal Transduction of the Heme-based Sensor Protein Aer2 from Pseudomonas
aeruginosa,” Chem. Comm., 48, 65236525 (2012).

Y. Furutani, T. Okitsu, L. Reissig, M. Mizuno, M. Homma, A. Wada, Y. Mizutani and Y. Sudo “Large
Spectral Change Due to Amide Modes of a $-Sheet upon the Formation of an Early Photointermediate of
Middle Rhodopsin,” J. Phys. Chem. B, 117, 3449-3458 (2013).

S. Inada, M. Mizuno, Y. Kato, A. Kawanabe, H. Kandori, Z. Wei, S. Takeuchi, T. Tahara and Y. Mizutani:
“Primary Structural Response in Tryptophan Residues of Anabaena Sensory Rhodopsin to Photochromic
Reactions of the Retinal Chromophore,” Chem. Phys., in press.

QFF. BH%

1.

KEFHE, KARK “HZ NI EOT ATV v 7 REVENRAT VX BV A=W =42 A 5
7 AWPROFRER". H b, 67, 68-69 (2012).

(3)RFrHE

1.

2.

Y. Mizutani: “Vibrational energy flow in hemeproteins,” 23rd International Conference on Raman
Spectroscopy (ICORS 2012), Bangalore, India, August (2012).

IKBZRIN « “WERR 3 FRIREN 73 ik & W Te B 2 X T G OREE X A F X 7 AR, 5 25 [E14E
WAL E I —, TS THEEDRE [7ohds). 2012488 .

KBTI “VTFFT =N Z X EDINY A 7 NAEIBFE OB, k2 4 £ EPNMITES
[MEHERE Sy T O FERE « HEE D & X DRFZEM] AT RUVIRNT )| [iliF= > 7 7 L o A Z— 2012
9 H.

KB ERAMEIR T < OB K D 2 VN OEIR S A T X 7 2B, B AR R e

L—H = die st b—Y — 0 5 e X 5 0 FRV 2O R, Migh > 77 Lo Atk
vA— 201342 H.

IR BRI RIS T <~ 3 B DBRE & 2 VRV E X A S X 7 ARFSE”, B 1 B E IS
WML A FU — 27 va v 7 RERFEEMIERL, 201343 H.

KBTI W RIS 5 < U EETH U RV BICRE TWAZ L2857, AR(LEEE
B HEFES, NMERE ObZ - < E5F v/ A, 201343 A.

(4)RFF I

L

) =EEE%

L

6)=E

1.

REZEIN - “5 30 [0l H AR LSS E”, AL, 201343 H 23 H.

(7) ZEDOMIFEST NS HEH (FHLEFS)

L

—152—



WRIERZINV—TF

(HRFRC

1. H. Miyasaka, T. Madanbashi, A. Saitou, R. Ishikawa, M. Yamashita, S. Bahr, W. Werrsdorfer, R. Crelac.,
“Cyano-Bridged Mn"'-M"' Single-Chain Magnets with M"'=Co"', Fe"!, Mn"" | and Cr"""”, Chem. Eur. J.,
18, 3942-3954(2012)

2. K. Katoh, Y. Horii, N. Yasuda, W. Wernsdorfer, K. Toriumi, B. K. Breedlove, and M. Yamashita,
“Multiple-Decker Phthalocyaninato Dinuclear Lanthanide(lll) Single-Molecule Magnets with
Dual-Magnetic Relaxation Processes”, Dalton Transactions (invited), 41, 13582-13600(2012) (Front
Cover)

3. R. Robles, N. Lorente, H. Isshiki, J. Liu, K. Katoh, M. Yamashita, and T. Komeda, “Spin Doping of
Individual Molecules by Using Single-Atom Manipulation”, Nano. Lett., 12, 3609-3612(2012)

4. M. Mito, O. Ogawa, H. Deguchi, M. Yamashita, and H. Miyasaka, “Pressure Effect on Two-Dimensional
Networked Single-Molecule Magnets Exhibiting AC Field Switchable Megetic Properties”, J. Phys. Soc.
Jpn, 81, 064716-1-6(2012)

5. H. Matsuzaki, S. Takaishi, M. Takamura, S. Kumagai, M. Yamashita, and H. Okamoto,

“Temperature- and Pressure-Induced Charge-Density-Wave to Mott-Hubbard Phase Transition in
Quasi-One-Dimensional Bromide-Bridged Pd Compound”, J. Phys. Soc. Jpn., 81, 074705-1-5(2012)

6. K. Katoh, K. Umetsu, B. K. Breedlove, M. Yamashita, “Magnetic Relaxation Behavior of a Spatially
Closed Dysprosium(l11) Phthalocyaninato Double-Decker Complex”, Sci. China Chem. (invited), 55(6),
918-925(2012)

7. H. Tanaka, S. Kuroda, H. Iguchi, S. Takaishi, and M. Yamashita, “Electron Spin Resonance Observation
of Dehydration-induced Spin Excitation in Quasi-One-Dimensional lodo-Bridged Diplatinum
Complexes”, Phys. Rev. B, 85, 073104(2012)

8. H. Iguchi, S. Takaishi, B. K. Breedlove, M. Yamashita, H. Matsuzaki, and H. Okamoto, “Controlling the
Electronic States and Physical Properties of MMX-Type Diplatinum-lodide Chain Complexes via Binary
Counterions”, Inorg. Chem., 51, 9967-9977(2012)

9. R. Ishikawa, K. Katoh, B. K. Breedlove, and M. Yamashita, “Mn"(tetra-biphenyl-porphyrin)-TCNE
Single Chain Magnet via Suppression of the Interchain Interaction”, Inorg. Chem., 51, 9123-9131(2012)
10.T. Komeda, H. Isshiki, J.Liu, K. Katoh, M. Shirakata, B. Breedlove, and M. Yamashita, “Switching of the
Kondo Resonance of a 2,3-Naphthalocyaninato Phthalocyaninato Th(lll) Double-Decker Complex via

Surface Chirality”, ACS Nano, accepted(2013)

11.T. Komeda, H. Isshiki, J. Liu, T. Morita, K. Katoh, and M. Yamashita, “First Observation of a Kondo
Resonance for a Stable Neutral Pure Organic Radical, 1,3,5-Triphenyl-6-Oxoverdazyl, Adsorbed on
Au(111)”, J. Am. Chem. Soc., 135, 651-658(2013)

12.R. Ishikawa, B. K. Breedlove, and M. Yamashita, “Crystal Structure and Magnetic Properties of A
Dinuclear Iron(lll) Complex with A Face-to-Face Encounter Bis(Salen)-Type Ligand”, Eur. J. Inrog.
Chem., 716-719(2013)

13.M. L. Mercurie, L. Pilia, E. Sessini, P. Deplano, M. Yamashita, K. Kubo, M. Niwa, H. Ito, H. Tanaka, S.
Kuroda, J. Yamada, “New BDH-TTP/[M"/(C50s)3]* (M=Fe, Ga) Isostructural Molecular Metal”, Inorg.
Chem., 52, 423-430(2013)

14.M. Shin, S. Takaishi, S. Kumagai, Y. Ueda, B. K. Breedlove, H. Matsuzaki, H. Okamoto, Y. Wakabayashi,
and M.. Yamashita, “Smallest Optical Gap for Quasi-One-Dimensional lodo-Bridged Platinum
Compounds via Chemical Pressure”, J. Chem. Soc., Dalton Trans., accepted (2013)

15. S. Takaishi, M. Hada, N. Ishihara, B. K. Breedlove, K. Katoh, and M. Yamashita, “Coordination
Mode-Tuned Stacking Motif in A[Ni(pdt);].2H,0 (A=Na and K; pdt=2,3-pyrazinedithiol) and its
Physical Properties”, Polyhedron (Invited), accepted (2012)

16.M. Ren, D. Pinlowicz, M. Yoon, K. Kim, L. —M. Zheng, B. K. Breedlove, and M. Yamashita, “Dy(l1I)
Single-lon Magnet Showing Extreme Sensitivity to (de)hydration”, Inorg. Chem., in press (2013).

(QFE. BHE
1. K. Katoh, H. Isshiki, T. Komeda, and M. Yamashita, “Molecular Spintronics Based on Single-Molecule
Magnets Composed of Multiple-Decker Phthalocyninato Terbium(lll) Complex”, Chem. Asian J.

—153—



(invited), 7, 1154-1169 (2012)

2. FERAIE, dmalEd, 10 FIERE: “—RCE R OEBE T D — b5 & B o,
{b5:, 67, 66-67 (2012)

3. INFIERE, MR — « TH & 1A AW TR Ay hr=7 X OFEBEZ B
LT (k) urfgdtng b ol b By A £ U —@fEES”, S5, 500, 38-42(2012)

4. [UFIERE: “BoFR a2 AW ES AT ) — -EESMEFEOR TOEHRE ST
A ADT A AW 2 —", 30 D 0Ern— N~ v 7 (HAREFS), 33 (2012)

5. W. —X. Zhang, R. Ishikawa, B. K. Breedlove, and M. Yamashita, “Single-Chain Magnets: Beyond the
Glauber Model”, RSC Advances, 3, 3772-3798(2013)

6. LU FIEREE, MRl — « TH & 7riA) ZHWE TBT oAy hr=7 X OFEBEZ B
LT (F) =7 Yh/ClEingafiliEd 5", Bb5:, 503,48-52(2013)

7. WTNIERE, MEE— “X¥ T T o - Zar Ty =2 Ln()¥ES B Az Hni-g&15
TAE Y hr =7 ZO&KHI#, £ <h, HllH(2013)

8. ILTIEE: “BAatEFHAZHWCESFSFAE Y hr=7 208K & RE” 5 IR Y 4
v F U THAE MG EKORIK ST L hr=7 AR A fr=s A~DEY (H
Abaz) . 9-43(2013)

9. M. Yamashita and S. Takaishi, “One-Dimensional Ni(I11) and Pd(I11) Mott Insulators” Comprehensives in
Inorganic Chemistry, in press(2013)

10.T. Komeda, K. Katoh and M. Yamashita, “Double-Decker Phthalocyanine Complexes; Scanning
Tunneling Microscopy Study of Film Formation and Spin”, Coord. Chem. Rev., in press(2013)

LR — I FIERE: “Bkoofpdl, SyFPERGA - SEK7, T8 55 (2012)

120 FIEEE, EAYeE, alllEN “ T 20 b () 7, Bk RE A (2012)

13U FIEEE, EAYeE, allEN T A0 (F) 7, BHbFE A(2012)

14.M. Yamashita and H. Okamoto eds, “Material Design and New Physical Properties in MX- and
MMX-Chain Compounds”, Springer(2013)

Q)fHEIE

1. M. Yamashita “Quantum Molecular Spintronics Based on Single-Molecule Magnets”, Eurasia Chemical
Conference, Colf, Greece,18-24, April, 2012

2. M. Yamashita “Quantum Molecular Spintronics Based on Single-Molecule Magnets”, Fujihara Seminar,
Sendai, Japan, 8-10, May, 2012

3. IITFIERE: “Hoy & Wn &2 AW By 78 Fiea ORait”, Friiisik Tfa~7 0 70
NPT BEIGRTE, 6 A 8 H. 2012 4F

4. M. Yamashita ”"Quantum Molecular Spintronics Based on Single-Molecule Magnets”, International
Conference on Molecule-Based Magnets in Greece, Tesalloniki, Greece, 11-14, June,2012

5. M. Yamashita "Quantum Molecular Spintronics Based on Single-Molecule Magnets”, International
Conference on Superconductor and Nanomagnets, Barcelona, Spain, 2-5, July, 2012

6. I FIEREE: “Hoy & Wn 2 AW B 7B ia ORAnte”, Freiisisk [~ 22/ifks) A
A, IR, 7 H 19 H, 2012 4

7. M. Yamashita "Quantum Molecular Spintronics Based on Single-Molecule Magnets”, International
Conference on Spintronics, Sydney, Australia, 23-25, July, 2012

8. M. Yamashit, "Quantum Molecular Spintronics Based on Single-Molecule Magnets”, Japan-China Joint
Conference on Metal Clusters, Fukuoka, 13-15, August,2012

9. M. Yamashita “Quantum Molecular Spintronics Based on Single-Molecule Magnets”, International
Conference on f-element, Venice, Italy, 27-31, August, 2012

10.M. Yamashita "Quantum Molecular Spintronics Based on Single-Molecule Magnets”, SPINOS, Londo,
UK, 9-10, September, 2012

11.M. Yamashita "Quantum Molecular Spintronics Based on Single-Molecule Magnets”, ICCC40, Valencia,
Spain, 11-13, September, 2012

12.M. Yamashita "Quantum Molecular Spintronics Based on Single-Molecule Magnets”, Japan-UK Summer
School, Dahrum, UK, 24-30, September, 2012

13.M. Yamashita ”Quantum Molecular Spintronics Based on Single-Molecule Magnets”, ICMM, Florida,
USA, 8-11, October, 2012

—154—



14.M. Yamashita "Quantum Molecular Spintronics Based on Single-Molecule Magnets”, NMS-V, Shian,
China, 15-16, October, 2012

15.M. Yamashita "Quantum Molecular Spintronics Based on Single-Molecule Magnets”, Japan-Germany
Joint Symposium, Germany, 24-28, October, 2012

16. 1L N IEE: “By &A= O T By 1 8B A O RCRTR”, FEAR KRS

I

Wi, REAR, 11 A 2

p=iNt

H. 2012 4F
1710 FIEE: “F /A = AL T2 RFELIT 2 &SR L 1X 27, EREEERAE, e —mF. 11 H
8 H. 2012 4£

18. [l FIERE: “HLoy &R 2 W 7o oy B WoA OB, B Rvamii s, ik, 11 A 13
H. 2012 4

19. (L FIERE: “HLoy 1 &1 &2 W 7o By B O BeAiif”, RIOR e, KB, 11 A 19
H. 2012 4

20. 1L IR “Boy - Bl A O T By - B R ORI, M R SS, MP, 11 A 20
H. 2012 4~

21.M. Yamashita “Quantum Molecular Spintronics Based on Single-Molecule Magnets”, Frontier Science,
Rennes, France, 2-6, December, 2012

22.M. Yamashita “Quantum Molecular Spintronics Based on Single-Molecule Magnets”, Campus Asia
Symposium, Sendai, 17-19, December, 2012

23.M. Yamashita “Quantum Molecular Spintronics Based on Single-Molecule Magnets”, Campus Asia
Symposium, Seoul, Korea, 20-25, January, 2013

24.M. Yamashita “Quantum Molecular Spintronics Based on Single-Molecule Magnets”, Frontier on
Molecule-Based Magnets, Sendai, 19, February, 2013

25.M. Yamashita “Quantum Molecular Spintronics Based on Single-Molecule Magnets”, Campus Asia
Symposium, Shanghai, China, 9, March, 2013

26. 1L NI “HOy R A 2 IV T B R TR DR, Sy FRRRFZES . iR, 3 A 13 |,
2013 4

2710 N IEE: “Boy R A W Te BB A ORI, AR P REFTER,
3H 25 H. 2013 4

(A)FFFrHE
L

(OF B3
1. Fujihara Seminar, Sendai, Japan, 8-10, May, 2012
2. ERRFREMsE S, HALKRS:, 20134-2 H 4-6 H

6)=E
L

(7) ZOMBFET NESEH (FHLFES)

1L WHe#. [ R T aRFis%E b TeIJ)—), 201245 H 9 A

2. FLEHE. ALK OBE /v — T — WY — 2 &2 T A U BIEFEEL . 2012 4F 6
H22H

3. bR, THFRiERF T T MUE =B AE Y —~E], 201247 H 26 H

4. BUEEE, THPERRE T O B0 7 ORI RSB OB AEh ), 2012412 A 7 H

5. Bl TH—/FloR e B RETERZRLEHRHREZ 90 CEIRI, 201342 A 22 H

—155—



—156—



TR
R AF
MNIATBOEA BALZART AT

S8V e ol SV

T351-0198 B EEFEHIIAR 2-1
Tel. 048-467-7928 / Email. tahei@riken. jp







	②シンポジウム・セミナーリスト
	シンポジウム
	浜名湖　表紙
	分子システムグループ写真
	分子システム浜名湖プログラム
	梅太郎　表紙
	梅太郎プログラム

	②セミナーリスト

	③研究成果
	1　田原 報告書
	③研究成果
	2 杉田　研究成果
	3 金　研究成果
	4 柚木　研究成果
	5 加藤　研究成果
	6　高田　研究成果
	6 高田　研究成果-英
	7 城　研究成果
	8 米倉　研究成果
	所外1　熊井　研究成果
	所外2　小杉　研究成果
	所外3a　時任　研究成果
	所外3b　村田　研究成果
	所外4　藤井　研究成果
	所外5　水谷　研究成果
	所外6　山下　研究成果

	融合チーム�
	 a_form_融合１（金山） 
	 a_form_融合２（秋山） 
	 a_form_融合３（藤田） 
	 a_form_融合４（座古） 
	 a_form_融合５（田中） 
	 a_form_融合６（田中） 
	 a_form_融合７（田中） 

	空白ページ

	④業績リスト
	1　田原　業績リスト
	5　加藤　業績リスト
	7　城　業績リスト
	9 業績リスト　前田　田中
	所外1　熊井　業績リスト
	所外2　小杉　業績リスト
	所外3　時任＋村田　業績リスト
	所外4　藤井　業績リスト
	所外5　水谷　業績リスト
	所外6　山下　業績リスト

	⑤解説、記事等
	1 山下　河北新報（藤原セミナー）0509
	2 熊井　Press_kumai　0529
	3 熊井　Physics.5　0604
	References
	About the Author

	4 山下　科学新聞　0622
	5 山下　河北新報  0726
	6 高田　日刊工業新聞H240801
	7 高田　日経産業新聞H240806
	8 高田　電波新聞H240816
	9 高田　神戸新聞H240909
	10 高田　神戸新聞H240929
	11 加藤　科学新聞2012-10-12Fri白黒
	12 11月9日　前田　記事のコピー１（新聞）
	スライド番号 1
	スライド番号 2
	スライド番号 3

	13 山下　新聞記事（有機近藤ピーク）H24 1207
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