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(Analytical Chemistry) B % kRS

[ARBIE] ERBRRENTFLAILTHEEAT S E(F. 21 HIEDIEFEAE S X EMARGHIZTR
BTY, If-Bld. BEGEMRRRERSF—TLAVY—ELTORNA, I, ChETHSI 4
BREBONTI =, 2 UV EICEIRENAL RNA (ncRNA) ZFZESHHRARE LT, RNA
DF LUMEREZBAS ML S 2MfaNAtR TR—J 0 Tn—7, &®kA ooy —42—05a%
ZEDTVET, F-. RNAZRAL., #lFII 2= —2 3 VICEELGEIZR-LTL S
fashg (TOVY—L) LEER
PIRR T, HMiast/ M MEDRIDH
REZBALMICL S 2RHT0—J D
FELEDTVET,

T

— > ‘" ‘77 V ‘ V : :
CDESIZ. B BbOMES IL— ( 134 2 534S
T TlE. RNA X5 RNA-% >/ B5 ; FEANTO—TOURESE
B, fHRasMEORREEERT S NFF ERBIO—T - NTFETO—T
X INIFUHLE - BRP T~
=D hLToO—T %L, s
:*LB(:%?( *ﬁﬁ - ﬁ%?g\&ﬁ " % l

BERITEPRIZEOXEY —ILZR
E-FRITHET, EaFOHE
RIZEHM I S LZBHELTVET,

[Research] Our research interests focus on bioanalytical chemistry based on the advanced design and synthesis

HRAash ik = 5
SRS DS T EBE S

of chemical probes that target significant biomarkers such as non-coding RNA and extracellular vesicles. We
have created novel probes based on peptide nucleic acids, peptides, small organic molecules, or DNA-based
aptamers, and have developed a highly sensitive and selective detection or imaging methods for biological
research and drug discovery. By providing such chemical probe-based bioanalytical methods, we are trying to

contribute to the further development of life science.

[R&RER]

1) T. Sato, Y. Sato, S. Nishizawa, "Optimization of the Alkyl Linker of TO Base Surrogate in Triplex-Forming PNA for
Enhanced Binding to Double-stranded RNA", Chem. Eur. J., 23, 4079-4088 (2017). (Selected as Hot Paper, Highlighted at
Inside Back Cover)

2) Verfssk, VERREEST, VEEERS—, "RNA —HZ-Ht/4i  Brbdit- —ESBIPRA R 2807 n—2", 167
72 % 4 5, 47-52 (2017).

3) T. Sato, Y. Sato, S. Nishizawa, "Triplex-forming Peptide Nucleic Acid Having Thiazole Orange as a Base Surrogate for
Fluorescence Sensing of Double-stranded RNA", J. Am. Chem. Soc., 138, 9397-9400 (2016).

4) Y. Sato, H. Saito, D. Aoki, N. Teramae, S. Nishizawa, "Lysine linkage in abasic site-binding ligand-thiazole orange conjugates
for improved binding affinity to orphan nucleobases in DNA/RNA hybrids", Chem. Commun., 52, 14446-14449 (2016).

5) T. Sato, Y. Sato, K. Iwai, S. Kuge, S. Nishizawa, N. Teramae, "Synthetic fluorescent probes capable of selective recognition of
3'-overhanging nucleotides for siRNA delivery imaging", Chem. Commun., 51, 1421-1424 (2015).

RS PHEBES—  (Seiichi NISHIZAWA)
Tel: 022-795-6549  Fax: 022-795-6552
http://www.anal.chem.tohoku.ac.jp/
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[(ARBE] EBERELSRAMNATTER (XIC 13~16 fExR) LOREICZERHESOLZHDL
RELGEDREGHEZH 2HAER, BLUSERMFEHOEADER, BERLURIG
HIZDOVWTHRLTLEY ., ChoDEARTIE, HEICEbLITR BE HBEERLGE
DEFEAZ N0, BOTEHREBEANTRETHY, FHLOEEHKRK®, ThiIcESCHE
KRONREDEEDARWNZHAFTTEES . £, CHoDHARNMGHLIMERZEBRRIED
fRIEE B OHURERRETEIARMLHYET . REDELGHARARIE, ER-71FF
RMBEEZR/EOVILUEEADCD )Y VKB HHWVETN DT LT =) LEEE,
ANFAE—EBBRTILI =D LEFEOENK C, ERLICHEGREZFEVHIHLLS
BEEMAFZREDEAD BETT . HLLWIFORIE] ZEL T, MEFHESEFIEAN &
WO KZEDRBICHTHIHLNEZAZ—DTELELL ROV ER->TVET,

L,,M:(@iR L/ M=E)—R L,,MAQ—P O O

(0]
R’ R/Si + (SIR,
E = Si, Ge E = Si, Ge R M
silylene & germylene silylyne & germylyne cationic
complexes complexes metallogermylene xantsil complexes
A B C D

[Research] We are studying the synthesis, structure, and reactivity of complexes having peculiar
chemical bonds (multiple bonds, multi-center bonds, etc.) between transition-metal elements and
heavier main-group elements, and having polydentate ligands. In these complexes, since various
elements, orbitals, and interactions participate in the formation of the chemical bonds, extremely
diverse structures are possible, and discovery of new bonding modes and interesting reactions based
on them is highly expected. From these studies, we can also develop complexes that catalyze new
chemical transformations. We are currently interested in silylene complexes A and silylyne
complexes B and their germanium analogs, complexes ligated by cationic mono-substituted
germanium species C, and complexes bearing new polydentate ligands D. Through the
development of these new molecules, we are trying to find new answers to the eternal question
“What is chemical bonding?”

(&R X]

1) Recent Advances in the Chemistry of Transition Metal-Silicon/Germanium Triple-Bonded Complexes,
Hashimoto, H.; Tobita, H. Coord. Chem. Rev. 2018, 355, 362-379.

2) Bifunctional Iron-Amino Complexes: Highly Efficient Catalysts for Dehydrogenation of Ammonia-Borane,
Takahashi, H.; Watanabe, T.; Tobita, H. Chem. Lett. 2018, 47, 296-299.

3) Tandem Hydrosilylation/o-C—H Silylation of Arylalkynes Catalyzed by Ruthenium Bis(silyl) Aminophosphine
Complexes, Kitano, T.; Komuro, T.; Ono, R.; Tobita, H. Organometallics 2017, 36,2710-2713.

HigsE  REHESE (Hiromi TOBITA)
Tel: 022-795-6539 FAX: 022-795-6543
http://inorg.chem.tohoku.ac.jp/
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(Coordination Chemistry) Breedlove Brian

B % Bk B
#O BAE

[ARBE] SARETE., RBEEERER. $LU0F/ ERBEDER L SEHEE
- MEDRIE] [CBETAMRET O TVEYT ., ERERE, EFREDOSHLEERA
T ERFEICEALEAREMFASBRINTINSG Z EA L, MREEY CRRER
MTERATREG & Y BRGHEEEOYENPFINFTT, T ChoDEREKEE
RICEHELI-Y., T/ YA XDI SRS

—(2LEYT BRI LIZEY ., BROLE € Fra7oT

SR IZ 1475 NSRRI DI A R A ¢ .
B ENERETY . LHRETE, B gty
CIZE, EE LR, KEHHENEEHIC e S

ERT A EICKEYVEROYMETER
AIREA BRI DRI, Ff T3/ /T
DA IEEVWTIHEHRDORFPIFTIE
RohBGWHEL IEFHR] © TEERE ICE S YHORIHEZEmEL, TF/
EREBADYMELF] ZF—T— RIS, FLLZHMIFZEIL - RRALTLFET,

SRR B TR

[Research] The target of our laboratory is the “Multifunctional Metal Complexes” and
“Nanoscale Metal Complexes”. We are creating the novel multi-functionality or physical properties
such as the quantum effect, nonlinearity, multifunctionality, etc., by assembling the metal

compounds to the infinite lattices or nano-sized clusters.

(&

1) H. Kishida, H. Matsuzaki, H. Okamoto, T. Manabe, M. Yamashita, Y. Taguchi, and Y. Tokura, “Gigantic Optical
Nonlinearlity in One-Dimensional Mott-Hubbard Insulators,” Nature, 405, 929-932 (2000).

2) T. Komeda, H. Isshiki, J. Liu, Y. —F. Zhang, N. Lorente, K. Katoh, and M. Yamashita, “Observation and Electric
Current Control of a Local Spin in a Single-Molecule Magnet”, Nature Commun., 2,217-223 (2011).

3) M. R. Mian, H. Iguchi, S. Takaishi, H. Murasugi, T. Miyamoto, H. Okamoto, H. Tanaka, S. Kuroda, B. K.
Breedlove, M. Yamashita, "Multiple-Hydrogen-Bond Approach to Uncommon Pd(III) Oxidation State: A Pd—Br
Chain with High Conductivity and Thermal Stability," J. Am. Chem. Soc., 139, 6562—6565 (2017).

S IIF IEEE (Masahiro YAMASHITA)
Tel: 022-795-6544 FAX: 022-795-6548
http://coord.chem.tohoku.ac.jp/~sakutai/
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(Inorganic Solid State Chemistry) B %

A K= '

[ARBE] AARICHITREHAEOLETILENEZERT L. BREBAHEH%KL
PMHEAEBRLE T BEREERMTOSH N L —F -G ERKRO LR ZEE L T, Bt
MEXTLETHHLVERBARCETEHRZIEZ T O vILEAL. FIFBEECHER
BT EOMELHRERZRIRL T, H-TYELFOFEEZRET LI EEM-E0OH
RETREHELTLET ., REKRZESHFVEOITITILTHFA U PERIL— DR
. BERBEISE N CR AR D LM ORMM TE# G &Y - T/ 1 AFHAIEM.
EAMELFER LY - #ET A 2 LW HEREEBE L THEORERICHKTD
AMDERETL, BRHEOBZA I RIILF—BELGEICLERT 51/ ~—Y3>
DEBEBITEEERLO>TVET,

[Research] Innovative functionalities are involved in newly synthesized compounds. Our group
aims to construct scientific principle of solid state chemistry by synthesizing new inorganic solids
and by exploring novel physical/chemical properties and functionalities. Young prospect students
will learn material design of novel compounds, development of new synthetic routes, state-of-the-
art measurement techniques, and properties design utilizing solid state physics, in order to create

scientific foundation of next generation innovations.

Material design Synthesns Functionalities Devices

electron
* charge / \ gn

el L ?3&3
————— @ 5’35333@

[(&RmX]

1) “Crystal engineering for novel functionalities with oxide thin film epitaxy”, D. Oka, T. Fukumura,
CrystEngComm 19, 2144-2162 (2017).

2) “Two dimensional superconductivity emerged at monatomic Bi’>~ square net in layered Y20:Bi via oxygen
incorporation”, R. Sei, S. Kitani, T. Fukumura, H. Kawaji, T. Hasegawa, J. Am. Chem. Soc. 138, 11085—11088
(2016).

3) “2D electronic transport with strong spin-orbit coupling in Bi2— square net of Y202Bi thin film grown by
multilayer solid phase epitaxy”, R. Sei, T. Fukumura, T. Hasegawa, ACS Appl. Mater. Interfac. 7, 24998-24501
(2015).

4) “Electrically-induced ferromagnetism at room temperature in cobalt-doped titanium dioxide”, Y. Yamada, K.
Ueno, T. Fukumura, H. T. Yuan, H. Shimotani, Y. Iwasa, L. Gu, S. Tsukimoto, Y. Ikuhara, M. Kawasaki, Science
332, 1065-1067 (2011).

HREE @A JBE (Tomoteru FUKUMURA)
Tel/Fax: 022-795-7719 FAX: 022-795-7719
http://issc.chem.tohoku.ac.jp/FukumuralLabHP/home.html
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(Radiochemistry)
[Eﬁﬁmg] < 1.70 nm >
WAL EFERETIFVF v I BFATFORG T

PEEOENLERERRELTVES, IFVF
VOBFRTEIE. BFATEHRMT 2BTELIG
BFRAMOKMT (BBF. T4, K442,

RIBF. RAOHBHT) [CEERDoLRTYS, T 22m
$VF v o ETAFIE. BEOBRTHFOEALE ecsg
FHEMSEROMECRESTHILENTEM . e wemioims
BENSREFRETOIVOLBEZARDLITO— 5 Ly LEFOBEKEE, BEFAF FU
JetotY, ChETIEBVREGHEELOR o R LR L e
FHFERYBLEYLET ER), IFYFvy BRI L.

BFHTOHRIE. MERSE, ERWEZ, FEAGELEDY EHOERALKICHY =
¥, AFIRETHE. BREEROMEN STXVF v IBRFHFERELTVES, -,
BEHRRERMZ AN LT, EEERXEHOMSTEEFLAT LT EREORGEMNE
MIZRIESHEREDOORAEFLET— 2 DEREGRIEEToTLET.

[Research]

The laboratory of radiochemistry aims at a comprehensive understanding of structures and
reactions of exotic atoms and molecules. Exotic atoms and molecules are the analog of normal atoms
and molecules in which one or more of the electrons or nuclei are replaced by other charged particles,
such as a positron, a muon, an antiproton, and hypothetical particles. The exotic atoms and
molecules shed a light on hidden properties of chemical compounds. Some of them are used as a
probe to investigate the microscopic nature from nucleus to materials. Others drastically change a
structure of atoms and molecules as never before. Therefore, the subject of the exotic atoms and
molecules is in the interdisciplinary region. It partially covers material science, fundamental physics
and cosmology, as well as radiochemistry. In this laboratory, exotic atom and molecule are studied
both theoretically and experimentally. Taking advantage of experience in radioactivity measurement,
we investigate radioactive contamination of the Fukushima nuclear power plant accident.

[E&RHL]

1) T. Yamashita, M. Umair and Y. Kino, J. Phys. B: At. Mol. Opt. Phys. 50, 205002 (11pp) (2017).

2) %Sr in teeth of cattle abandoned in evacuation zone: Record of pollution from the Fukushima-Daiichi Nuclear
Power Plant accident, K. Koarai, Y. Kino, ef al., Sci. Rep., 6, 24077 (9pp) (2016).

3) Distribution of artificial radionuclides in abandoned cattle in the evacuation zone of the Fukushima Daiichi
nuclear power plant, T. Fukuda, Y. Kino, et al., PLoS One, 8, e54312 (7pp) (2013).

4) Gaussian Expansion Method for Few-Body Systems, E. Hiyama, Y. Kino, and M. Kamimura, Prog. Part. Nucl.
Phys., 51, 223-307 (2003).

HHESE  AREFHEGE (Yasushi KINO)
Tel: 022-795-6596 FAX: 022-795-6597
http://www.radio.chem.tohoku.ac.jp/
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(Radio- and Environmental Chemistry)

A ‘;
il

. [AEWE] 42O TR F—EEZESELT. BFH
dg/’ HETHELZELALIKRSEREZYICE TN T 2 HKE

%

» MR, EO&SCRETEBTTHM LS RHICE
&*“’ w 2 AHEOEEHAMLCTNET, AFRETIEZORE
“‘2" M BRRICEE L. I, m¢1ﬁ$%7*7—~%5§¢;: o

4 FORTREBEL, HARICLYBRSNTERT 2
Mﬁ%b*?@AﬂWh%(H1)@Eﬁu&@&@ﬂn

EAOTVET . FEMEHREB & S HILEERETRYT
B BERTERLERE | BERERAVETIRFILOBLLETRGERFLT
THOXRFOLOOA FHF.

BY. A=— I HHREOEMAZER>TLET,

[Research] Our activities have especially focused on the basic research of formation of Tc
colloids, because the study of migration of Tc colloids in the environment is of great importance
from a viewpoint of high-level radioactive waste disposal in deep underground. Recently, we found
the radiolytic formation of TcO; colloids and clarified the formation mechanisms including redox
reactions between Tc and short-lived radicals produced by radiolysis of water. Oxidative dissolution
of TcO; colloids by sonolysis was also found, and the research to clarify its reaction mechanisms is

in progress.

[R&FEwX]

1) Sekine, T., Zakir, M., Oxidative Dissolution of Tc(IV)O2-nH20 Colloids by Sonolysis, Radiochim. Acta, 96, 625
— 629 (2008).

2) Zakir, M., Sekine, T., Takayama, T., Kudo, H., Lin, M., Katsumura, Y., Technetium(IV) Oxide Colloids and the
Precursor Produced by Bremsstrahlung Irradiation of Aqueous Pertechnetate Solution, J. Nucl. Radiochem. Sci.,
6, 243-247 (2005).

3) Sekine.T., Narushima, H., Suzuki, T., Takayama, T., Kudo, H., Lin, M., Katsumura, Y., Technetium(IV) Oxide
Colloids Produced by Radiolytic Reactions in Aqueous Pertechnetate Solution, Colloids and Surfaces A:
Physicochem. Eng. Aspects, 249, 105-109 (2004).

I BIR il (Tsutomu SEKINE)
Tel & Fax: 022-795-7667
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(Reaction Dynamics) Bl #% KTERE
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[ARBE] BROWROERBIE D525 —(RFDFDNER) 20K E ULIEFRMED
NZOMIR] T, IEZERMIE, RF « DF + VSRY—BSEDHNFHERTDHEEALT
BEEATD CENDIBFVFT., ZOMBR, BEDILERWOEMNT, IRILF—-&E
HEOBTOBFOBEIRE, RRBIBENMRCDET . BRIL, (FUBBEDN - B2
DITODICEZAEDEERTIROERERF A ZEE LT, MFEOBEFRDED, {EF
RIMDIEREEZDEHIDFHM, ZNEZROTNDIBREZHESHICT D MBIHF ] DFRZE
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1) J. W.J. Wu, R. Moriyama, M. Nakano, K. Ohshimo, and F. Misaizu, Compositions and Structures of Niobium
Oxide Cluster Ions, Nb»O,*, (m = 2-12), Revealed by Ion Mobility Mass Spectrometry, Phys. Chem. Chem.

Phys. 19, 24903-24914 (2017).

2) K. Okutsu, Y. Nakashima, K. Yamazaki, K. Fujimoto, M. Nakano, K. Ohshimo, and F. Misaizu, Development
of a linear-type double reflectron for focused imaging of photofragment ions from mass-selected complex ions,

Rev. Sci. Instrum. 88, 053105 (2017). (8 pages).

3)  N. Kishimoto and K. Ohno, Observation of Anisotropic Interactions between Metastable Atoms and Target Molecules
by Two-Dimensional Collisional Ionization Electron Spectroscopy, /nt. Rev. Phys. Chem. 26, 93—138 (2007).

Mg EEr Scii (Fuminori MISAIZU)
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[Research] A molecular cluster is an isolated system consisting of finite number of molecules.
A cluster can be regarded as a microscopic model which enables us to visualize complicated
intermolecular structures in the corresponding bulk system. We study intermolecular structures of
clusters by laser spectroscopy combined with mass spectrometry.

[(R&=RFAX]
1) Fujii, A.; Mizuse, K. Infrared Spectroscopic Studies on Hydrogen-Bonded Water Networks in Gas Phase
Clusters. Int. Rev. Phys. Chem. 32, 266-307 (2013).
2) Matsuda, Y.; Yamada, A.; Hanaue, K.-i.; Mikami, N.; Fujii, A., Catalytic Action of a Single Water Molecule in
a Proton-Migration Reaction, Angew. Chem. Int. Ed. 49, 4898-4901 (2010).
3) Maeyama, T.; Yoshida, K.; Fujii, A. Size-Dependent Metamorphosis of Electro Binding Motif in Cluster
Anions of Primary Amide Molecules. J. Phys. Chem. A, 116, 3771-3780 (2012).

HHESE RS (Asuka FUJID
Tel: 022-795-6572 FAX: 022-795-6785
http://www.qclab.chem.tohoku.ac.jp/
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[ARBE] MEREZEELHZLDEERBE YEOREHSWVIIRBETES %,
Li=A>T, MEOKRE - REICH (T 2 MBI E LM & 518E, LFEREORE IR
BLUFKENEDRIEICSVWTEHTEETH D, AMREE, HHRMNLESILEEE
B LDD, FEKRSEL SFO) RIS HNL, BoFoHk BEMsN, EERIo—J
WS ENRERTARMEREL, VERE - RECREISLEREOBNEHZS
BEICIEZ, RE - REBELRGEEEDERERAATNS
(1) , BN THEHED ZRENEBAEORFEOREEE
HEIZEDV I M2 —DEKELEZEERLT, 5F - BFL
NILTHOEBIZEICHRICRYBATND, £, FEHEICH
KIS MBI SN TOAREREDDE LE-ERP DR

REOWHERISLRYBATND, BACHERE - FEO Gl
RISHISH T 2 HFEAROMECHEL L, LERGHHEE w3

AT L LI2LY, FHEMEDRIELBEY, H1. REHEEORE

[Research] Our research interests are focused on the physical chemistry occurring at
the surface or interface of various functional materials. Our research approach is based
on many highly sensitive measurement techniques, such as sum frequency generation
(SFG) vibrational spectroscopy, single-molecule spectroscopy, micro-spectroscopy,
scanning probe microscope (SPM), in combination with standard methods in
electrochemistry and interfacial chemistry. For example, to develop electrocatalysts
for the secondary battery and fuel cell with high energy conversion efficiency, we are
unraveling the reaction mechanism and kinetics on the electrode/solution interface. We
are also studying the photo-induced chemical reaction in biological systems to
understand the physical chemistry principle for photosynthesis. These studies will lead
us to deep understanding about the mechanism and dynamics of chemical reactions on
the surface/interface and to develop novel materials.

[R&RER]

1) Qiao, Y.; Ye, S. Spectroscopic Investigation for Oxygen Reduction and Evolution Reactions with TTF as a
Redox Mediator in Li-O2 Battery. J. Phys. Chem. C, 120, 15830-15845 (2016)

2) Ye, S.; Tong, Y.; Ge, A.; Qiao, L.; Davies, P. Interfacial Structure of Soft Matter Probed by SFG Spectroscopy.
Chemical Record, 14, 791-805 (2014).

3) Yu, L.; Liu, H.; Wang, Y.; Kuwata, N.; Osawa, M.; Kawamura, J.; Ye, S. Preferential Adsorption of Solvents on
Cathode Surface of Li-ion Batteries. Angew. Chem. Int. Ed. 52, 5753-5756 (2013).

4) Shibata, Y.; Nishi, S.; Kawakami, K.; Shen, J. R.; Renger, T., Photosystem II Does Not Possess a Simple
Excitation Energy Funnel: Time-Resolved Fluorescence Spectroscopy Meets Theory, J. Am. Chem. Soc., 135,
6903-6914 (2013).

HAgSE e % (Shen YE)
Tel: 022-795-6567 e-mail: ye.shen@tohoku.ac.jp
http:// opc.chem.tohoku.ac.jp/
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[&REAX]

1) S. Ohmura, T. Kato, T. Oyamada, S. Koseki, H. Ohmura, and H. Kono, A single-electron picture based on the
multiconfiguration time-dependent Hartree—Fock method: application to the anisotropic ionization and subsequent
high-harmonic generation of the CO molecule, J. Phys. B 51, 034001 (16 pages) (2018).

2) K. Arai and Y. Ohtsuki, Reduced-dynamics Approach for Optimally Designing Unitary Transformations, Phys.
Rev. A 92, 062302 (12 pages) (2015).

3) A. B. Marahatta, M. Kanno, K. Hoki, W. Setaka, S. Irle, and H. Kono, Theoretical Investigation of the Structures
and Dynamics of Crystalline Molecular Gyroscopes, J. Phys. Chem. C 116, 24845-24854 (2012).
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AP Y BT HAMEHEEOEANBETT, E-bOMRTIL—TTREFKRELDF
BAFOEADHBESFTAT, HLVERNAEZRORELCEAZR >TVWET HED
PIDHMEHARREICETFONIEFH/EBOERCFEFERFEEDERIE. TORENG
BITY, FEHLLHEFEEZ, A—/\—aVEa2— 2 Z2R8RKRICAV-XREHEDPIC
EHLTWEET,

BFRECEDI(ADFETI VI ERFHNFLIaAL—2avEERAERLTHE
o BEAEREE, BERZHEBHTLHLETIH
REBEDOLWEBEE WA, BFEDFER Quantum Chemistry
DESITHEST, LFEOFTHOEEHRZR
RIBLODOHYET, SHEILZDREE
BES5Z2ESAICEF. ZREBATEDERIA
WREF L R EOARFEZFITH T,
EERZ T TIXBATEHVVEEICERE S
AONSMAEEZBEELTIFILLEE>TYL
E3 R

[Research] Our research activities deal with theory and computation of various molecular
processes in solutions and interfaces, on the basis of quantum chemistry of molecular electronic
structure and molecular dynamics simulation. We are particularly interested in development of new
theoretical and/or computational methods, such as theory on electronic polarization and computation
of interfacial sum frequency generation spectroscopy. Massive computations are carried out using
advanced computer facilities.

[R=EwX]

1) Ishiyama, T., Morita, A., “Computational Analysis of Vibrational Sum Frequency Generation Spectroscopy,” Annu.
Rev. Phys. Chem. 68, 1 (2017)

2) Kikkawa, N., Wang, L., Morita, A., “Microscopic Barrier Mechanism of lon Transport through Liquid-Liquid
Interface,” J. Am. Chem. Soc. 137, 8022 (2015).

3) Takahashi, H., Matubayasi, N., Nakano, M., “Development of a Quantum Chemical Method Combined with a
Theory of Solutions—Free-Energy Calculation for Chemical Reactions by Condensed Phase Simulations,” Adv.
Quant. Chem. 59, 283 (2010).

HAESE A&RH BHL (Akihiro MORITA)
Tel: 022-795-7717 FAX: 022-795-7716
http://comp.chem.tohoku.ac.jp
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[&EmX]

1) Y. Takaoka, M. Ueda, ef al., A rationally designed JAZ subtype-selective agonist of jasmonate
perception, revision submitted (2018).

2) M. Ueda, et al., The alkyne-tag Raman imaging of coronatine, a plant pathogen virulence factor,
in Commelina communis and the possible mode of action, Org. Biomol. Chem., in press (2018).

3) M. Ueda, et al., Non-canonical function of a small-molecular virulence factor coronatine against
plant immunity: An /n vivo Raman imaging approach, ACS Cent. Sci., 3, 462-472 (2017). DOI:
10.1021/acscentsci.7b00099.

4) Y. Kanno et al., AtSWEETI13 and AtSWEET14 regulate gibberellin-mediated physiological
processes, Nature Commun. 7, 13245 (2016).

5) H. Saito et al, A The jasmonate-responsive GTRI1 transporter is required for gibberellin-
mediated stamen development in Arabidopsis, Nature Commun. 6: 6095 (2015).

6) Y. Nakamura, ef al., 12-Hydroxyjasmonic Acid Glucoside is a COI1-JAZs Independent Activator

of Leaf Closing Movement in Samanea saman, Plant Physiol., 155, 1226 (2011).

g EM 92 (Minoru UEDA, ueda@m.tohoku.ac.jp)
Tel: 022-795-6553 FAX: 022-795-6553
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(EBME] 74 RPN VG ERBARZFOARANTRELEME. ZHOTREZHL
HEKRRDHEAELENAIRETHY . RFEZFDLELE-ARIELEMIZELGVVERGEE.
RIGHEEMHEERT I ENDL, REOYEMFICKELIL—VRIL—Z3=07 Y
CHREEDERE] ELTEESATVWET, fAfzb(E
HMASTROBEEZENMLEZHLOVEEZ L OER
HMATRILEMEER L. T DEN-YMEOK
SHEESIEHT IEEZEBRLTWET, HFIT. 74
FEEBMMELEFLOLVOBLUTEFRIELEYD
BREMEEDREE M - 1), HEGEFKEEZL
DY UILEYDER EMEEREBICIYBATLE
T HBTREZEMET I LVVYEEDORIL &1
BEEMME~DICA. BETRIEEYDOEECRIEF
RMMICIERT H-HORB LT 5BEHEE

| mAREELs A R-BE_sHalte BRIV VEHFOXEICAEMISZLZHE
M/ 0 8 (F4FR). K (BFR)). LTULVET,

[Research] Our research projects are focusing on the creation of new compounds involving
main group elements such as Si, B, P, Sb and Bi to discover the unique structural characteristics and
electronic properties that can be applied as new functional materials for the next generation. Recent
progress in our group includes the development of unique silicon-based o/n-electron systems, and
phosphorus compounds with unique electronic properties. In our group, we aim to build the
systematic view in bonding, structure, reactions, and properties covering the chemistry of the main
group elements.

[ ERER ]
1) Stable Push-Pull Disilene: Substantial Donor-Acceptor Interactions through the Si=Si Double Bond
T. Kosai and T. Iwamoto, J. Am. Chem. Soc., 2017, 139, 18146-18149 (DOI: 10.1021/jacs.7b09989).
2) Benzodisilacyclobutadienes: 8n-Electron Systems with an Antiaromatic Silicon Ring
S. Ishida, Y. Misawa, S. Sugawara, T. Iwamoto, Angew. Chem. Int. Ed., 2017, 56, 13829-13832 (DOI:
10.1002/anie.201707553).
3) A Two-Coordinate Cyclic (Alkyl)(amino)silylene: Balancing Thermal Stability and Reactivity
T. Kosai, S. Ishida, T. Iwamoto, Angew. Chem. Int. Ed., 2016, 55, 15554-15558 (DOI: 10.1002/anie.201608736).
4) Oxidation of tris(2,4,6-triisopropylphenyl)phosphine and arsine, S. Sasaki, K. Sutoh, Y. Shimizu, K. Kato, M.
Yoshifuji, Tetrahedron Lett., 2014, 55, 322-325 (DOI: 10.1016/j.tetlet.2013.11.004).

G AR (Takeaki IWAMOTO)
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1. Direct Asymmetric Michael Reaction of o,3-Unsaturated Aldehydes and Ketones
Catalyzed by Two Secondary Amine Catalysts, Y. Hayashi, N. Umekubo, Angew.
Chem. Int. Kd., 57, 1958-1962 (2018).

2. Pot Economy in the Total Synthesis of Estradiol Methyl Ether by Using an
Organocatalyst, Y. Hayashi, S. Koshino, K. Ojima, E. Kwon, Angew. Chem. Int.
Ed., 56, 11812-11815 (2017).

3. TimeEconomical Total Synthesis of (-)-Oseltamivir, Y. Hayashi, S. Ogasawara, Org.
Lett., 18, 3426 (2016).

4. Pot economy and one-pot synthesis, Y. Hayashi, Chem. Sci., 7, 866-880 (2016).

5. One-pot synthesis of (S)-baclofen via aldol condensation of acetaldehyde with
diphenylprolinol silyl ether-mediated asymmetric Michael reaction as a key step,
Y. Hayashi, D. Okamura, D. Sakamoto, Org. Lett., 18, 4-7 (2016).

HAGSE M HETES (Yujiro Hayashi)
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[Research] Our laboratory focuses on organometallic chemistry and studies preparations, properties,
and applications of various transition metal complexes as well as their ligands. One of our research area is
a development of the bio-inspired large ligand systems, which contain sequence-defined side chains: In
our ‘linked (ethynylthienyl)oligoarene system’, various side chains can be introduced in a defined order
(Figure 1).! Another area of research is the study of labile tungsten and molybdenum complexes (Figure
2), showing high reactivity toward various reagents.? The third area is the development of new methods
for determining the absolute configuration of organic compounds, using lanthanoid metal-containing
chiral NMR shift reagents (Figure 3).3

[&REmX]

(1) Yamamoto, T.; Katsuta, H.; Toyota, K.; Iwamoto, T.; Morita, N., Preparation of 4,7-Dibromobenzo[b]thiophene as
a Versatile Building Block and Synthetic Application to a Bis(ethynylthienyl)oligoarene System, Bull. Chem. Soc.
Jpn., 2012, 85, 613.

(2) Sakaba, H.; Tonosaki, H.; Isozaki, K.; Kwon, E., 77-Silaallyl/Alkenylsilyl Molybdenum Complex: Synthesis,
Structure, and Reactivity toward Primary Amines to Form Mo-N-Si Three-Membered Cyclic Complexes,
Organometallics, 2015, 34, 1029.

(3) Omata K.; Fujioka M.; Kabuto K.; Sasaki Y., Use of Sm(Ill)-{1,2-propanediamine-N,N,N’,N'-tetra-(o., -
dideuterioacetate)} complex for NMR determination of absolute configuration of each a-amino acid in peptide
hydrolysate mixtures, Chem. Commun., 2008, 4903.

g EH B (Kozo TOYOTA)
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Selective methylthionation
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[Research] Organic molecules can be designed and synthesized as they show desirable
functions and properties, and these functional molecules are utilized in fabricating optoelectronic
devices such as organic field-effect transistors (OFETs), organic solar cells (organic photovoltaics,
OPVs), and thermoelectric (TE) devices. Our research group is currently focusing on developing
new key structures for organic semiconductors both with electron-rich or electron-deficient natures
and their applications to semiconducting molecules and polymers, which further utilized into p-/n-
channel or ambipolar OFETs, OPVs and TE devices.

el

1) K. Takimiya, M. Nakano, Thiophene-fused Naphthalene Diimides: New Building Blocks for Electron Deficient
n-Functional Materials, Bull. Chem. Soc. Jpn., 91, 121-140 (2018).

2) C. Wang, H. Nakamura, H. Suginoa, K. Takimiya, Methylthionated benzo[1,2-b:4,5-b]dithiophenes: a model
study to control packing structures and molecular orientation in thienoacene-based organic semiconductors,
Chem. Commun., 53, 9594-9597 (2017).

3) M. Nakano, I. Osaka, K. Takimiya, Control of major carriers in ambipolar polymer semiconductor by
self-assembled monolayers, Adv. Mater., 29, 1602893 (2017).

4) K. Kawabata, M. Saito, I. Osaka, K. Takimiya, Very Small Bandgap n-Conjugated Polymers with Extended
Thienoquinoids, J. Am. Chem. Soc., 138, 7725-7732 (2016).

Eigde WY (Kazuo TAKIMIYA)
Tel: 022-795-6585
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[Research] Now a day, the development not only of highly selective reactions leading to desired
compounds but also of advanced organic transformations to minimizing the environmental burdens
is highly challenging tasks for organic chemists. Our research interests have been focused on the
creation of environmentally benign processes using metal complexes and organic compounds as the
designed catalyst molecules by taking advantage of the inherent property of these molecules.
Furthermore we apply these advanced molecular transformations to selective and efficient synthesis
of useful organic materials or biologically active compounds.

[t&RHX]

1) F. Li, T. Korenaga, T. Nakanishi, J. Kikuchi, M. Terada, Chiral Phosphoric Acid Catalyzed Enantioselective Ring
Expansion Reaction of 1,3-Dithiane Derivatives: Case Study of the Nature of Ion-Pairing Interaction, J. Am.
Chem. Soc., 140, 26290-2642 (2018).

2) M. Terada, Y. Ota, F. Li, Y. Toda, A. Kondoh, Enantioconvergent Nucleophilic Substitution Reaction of Racemic
Alkyne-Dicobalt Complex (Nicholas Reaction) Catalyzed by Chiral Brensted Acid, J. Am. Chem. Soc., 138,
11038-11043 (2016).

3) A. Kondoh, M. Oishi, T. Takeda, M. Terada, Enantioselective Addition of a 2-Alkoxycarbonyl-1,3-dithiane to
Imines Catalyzed by a Bis(guanidino)iminophosphorane Organosuperbase, Angew. Chem., Int. Ed., 54,
15836-15839 (2015).

4) 1. Nakamura, S. Gima, Y. Kudo, M. Terada, Skeletal Rearrangement of O-Propargylic Formaldoximes by a
Gold-Catalyzed Cyclization/Intermolecular Methylene Transfer Sequence, Angew. Chem., Int. Ed., 54,
7154-7157 (2015).

HESdE SFHER (Masahiro TERADA)
Tel: 022-795-6602 FAX: 022-795-6584
http://www.orgreact.sakura.ne.jp/index.html
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[Research] We are investigating the molecular mechanisms involved in the body’s response to
environmental stresses, including mechanical forces and energy stresses. It is well known that muscles
and bones are properly maintained by exercise and that mechanical responses in epithelial cells are
also involved in morphogenesis of epithelial tissues. In our study of mechanical responses, we are
examining molecular mechanisms of the actin cytoskeleton reorganization following application of
mechanical stresses. Under hypoxic conditions, a large number of genes are induced by hypoxia
inducible factors (HIFs) to facilitate adaptations to the low-oxygen environment. Prolyl hydroxylase
domain-containing proteins (PHDs), which act as an oxygen sensor, regulate the amount of the HIFs
in response to oxygen levels. We are investigating molecular mechanisms of the stress responses
through PHDs.

[RFRE/]

1) Fujiwara S, Ohashi K, Mashiko T, Kondo H, Mizuno K, Interplay between Solo and keratin filaments is crucial for
mechanical force-induced stress fiber reinforcement, Mol. Biol. Cell, 27, 954-966 (2016).

2) Abiko H, Fujiwara S, Ohashi K, Hiatari R, Mashiko T, Sakamoto N, Sato M, and Mizuno K, Rho-guanine
nucleotide exchange factors involved in cyclic stretch-induced reorientation of vascular endothelial cells, J. Cell
Sci., 128, 1683-1695 (2015).

3) Hiwatashi Y, Kanno K, Takasaki C, Goryo K, Sato T, Torii S, Sogawa K, and Yasumoto K, PHDI1 interacts with
ATF4 and negatively regulates its transcriptional activity without prolyl hydroxylation, Exp. Cell Res., 317, 2789-
2799 (2011).

HfgSE K —1E (Kazumasa OHASHI)
Tel:022-795-6590 FAX: 022-795-6594
http://www.biology.tohoku.ac.jp/lab-www/molbiol/index.html
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[Research] Main focus of our research is to strengthen original innovation in the area of effective
compact chemical process under the environmentally benign condition. These includes (i) development
of different reaction process under the high pressure, high temperature as well as supercritical condition
due to its tunable properties, (ii) investigation of the physical properties of ionic liquid (molten salt at
room temperature) to exploit its potential in the separation of CO» from exhaust gas using the new carbon
capture system (CCS) and (iii) investigation of the artificial bio-membrane by encapsulation of
enzymes like formaldehyde dehydrogenase, beneficial for high sensitive devices including biosensor and
disease diagnostics.

(&R X]

1. Kinetic Studies on Formic Acid Dehydrogenation Catalyzed by an Iridium Complex towards Insights
into the Catalytic Mechanism of High-Pressure Hydrogen Gas Production, Chemistry — A European
Journal, 23, 17017-17021, 2017. (Back Cover)

2. CO; Solubility in Ether Functionalized Ionic Liquids on Mole Fraction and Molarity Scales, ACS
Sustainable Chem. Eng., 4, 525-535 (2016).

3. High-performance bioelectrocatalysts created by immobilization of an enzyme into carbon-coated
composite membranes with nano-tailored structures, J. Mater. Chem. A4, 5, 20244-20251 (2017).

RS I 2 (Hajime KAWANAMI)
Tel: 022-237-5208 FAX:022-237-5388/5215
https://unit.aist.go.jp/cpt/
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[Research] (1) Studies on chemical properties of the heaviest elements are extremely interesting
and challenging subjects in the fields of modern nuclear and radiochemistry; chemical
characterization of these elements explores the new frontiers of the elements in the 7th period of the
Periodic Table. Atom-at-a-time chemistry of the elements at the uppermost end of the Periodic Table
is being performed. (2) The actinide elements having 5f electrons are chemically quite interesting
elements. Redox properties, complexation ability, and some basic chemical properties in solution are
studied. From the view point of nuclear engineering, separation and recovery of actinides from spent
nuclear fuel (reprocessing), decontamination of radioactive wastes, analyses of actinides for control
of the processes are essentially required. Development of new actinide separation and recovery
methods for a design of the separation process is being performed.

[&REAmX]

1) Sato, T.K., et al., Measurement of the first ionization potential of lawrencium, element 103, Nature 520, 209-211
(2015).

2) Kitatsuji, Y., Otobe, H., Kimura, T., Kihara, S., Propagation of U(V)-reduction in the presence of U(IV) aggregate
in a weekly acidic solution, Electrochim. Acta 141, 6-12 (2014).

3) Meguro, Y., Iso, S., Yoshida, Z., Tomioka, O., Enokida, Y., Yamamoto, 1., Decontamination of uranium oxides
from solid wastes by supercritical CO2 fluid leaching method using HNO3-TBP complex as a reactant, J.
Supercritical Fluids 31, 141-147 (2004).
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[Research]

The Research and Analytical Center for Giant Molecules consists of two sections for analytical and
experimental researches. The analytical section has the latest high-performance instruments for
elemental, mass spectrometric (MS), nuclear magnetic resonance (NMR), X-ray crystal structure,
and plasma atomic emission (ICP) analyses. These instruments play an important role in determining
the structures of small and giant molecules in research on fundamental and applied sciences. The
experimental research section investigates the development of new chemical reactions including

organic and metallic catalysts, and their application to the synthesis of new functional materials.

(&R ]

1) T. Kosai, T. Iwamoto, Stable Push-Pull Disilene: Substantial Donor-Acceptor Interactions through the Si=Si
Double Bond, J. Am. Chem. Soc., 139, 18146-18149 (2017).

2) I. Nakamura, T. Jo, Y. Ishida, H. Tashiro, M. Terada, Cationic N-Heterocyclic Carbene Copper-Catalyzed
[1,3]-Alkoxy Rearrangement of N-Alkoxyanilines, Org. Lett., 19, 3059-3062 (2017).

3) A. Kondoh, T. Aoki, M. Terada, Generation and Application of Homoenolate Equivalents Ultilizing
[1,2]-Phospha-Brook Rearrangement under Bronsted Base Catalysis, Chem. Eur. J., 23, 2769-2773 (2017).

4) H. Suzuki, M. Ishida, M. Yamashita, C. Otani, K. Kawachi, Y. Kasama, E. Kwon, Rotational dynamics of Li*
ions encapsulated in Ceo cages at low temperatures, Phys. Chem. Chem. Phys., 18, 31384-31387 (2016).

5) X. Zhang, Z. Xu, W. Si, K. Oniwa, M. Bao, Y. Yamamoto, T. Jin, Synthesis of extended polycyclic aromatic
hydrocarbons by oxidative tandem spirocyclization and 1,2-aryl migration, Nat. Commun., 8, 15073 (2017).

g BA B (Takeaki IWAMOTO)
Tel: 022-795-6558 FAX: 022-795-6562
http://www.kiki.chem.tohoku.ac.jp/index.html

25



LT E R R E T
AT BT SRR
MR SRR SE T

26



RIERZRFREFHAERMEFZER FEFXF ¥ 2/ARIZTONT

RERZRZREZHAERREFER AFEX v VN RABREXZOMEHRAEFTTHLSZTHE
MEHRA EERMBARN. MHUMESERRFIYBRINATOET, HEITELETL
DHAZRT - MBI OVWTIHBALET,

ZYBERFEHRER (BEFF . 2. E X4 Institute of Multidisciplinary Research for
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EBEMEAERT BEHF . £8F. FE XA Institute of Materials Research) (& 1922 & (Z5%
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MHEEESEMIEAT (BEF: WPI, AIMR. %34 : World Premier International Research
Center, Advanced Institute for Materials Research) I&. BTILKZFD 100 BEZHLT-
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[Research] Development of almost every functional material and device in the area of information
technology has been aided by the research of the associated single crystal. This lab is concerned with the
novel approach mainly for the growth from melt by studying the relationship between the interface
dynamics during growth and properties of grown crystals. Special interests lie in the growth of new crystals
via the manipulation of the interface dynamics (1) by the imposition of an interface-electric, -magnetic and
-stress fields and (2) by the change of the solid-liquid energy relationship through the thermal or
mechanical treatment on the solid or liquid. Combining these approaches will also shed new light on the
crystal growth that has never been successful. Crystals developed this way will widen an application
opportunity in the piezoelectric, magnetic, optic and other fields related to the highly-networked
information society.

(&R X]

1) Satoshi Uda, "Chapter 4: Stoichiometry of Oxide Crystals", Handbook of Crystal Growth, Second Edition, Vol. I,
Fundamentals: Thermodynamics and Kinetics, and Transport and Stability, Elsevier B.V., (2014) 175-214.

2) C. Koyama, J. Nozawa, K. Maeda, K. Fujiwara, S. Uda, "Investigation of defect structure of impurity-doped lithium
niobate by combining thermodynamic constraints with lattice constant variations", J. Appl. Phys., 117 (2015) Art. No.
014102 (7pages).

3) C. Koyama, J. Nozawa, K. Fujiwara, S. Uda, "Effect of point defects on Curie temperature of lithium niobate", J. 4m.
Ceram. Soc., 100 (2017) 1118-1124.
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[Research] We are studying on solid-state physical chemistry based on metal complexes or
coordination compounds, in which our goal is directed to control synergistically electronic and
magnetic properties/behavior on molecular frameworks and finally to create new soft molecular
materials with unique phenomena.
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1) W. Kosaka, Y. Takahashi, M. Nishio, K. Narushima, H. Fukunaga, H. Miyasaka, “Magnetic Sponge with Neutral—
Ionic Phase Transitions,” Adv. Sci., 5, 1700526(1-10) (2018).

2) K. Taniguchi, K. Narushima, H. Sagayama, W. Kosaka, N. Shito, H. Miyasaka, “In Situ Reversible lonic Control
for Non-Volatile Magnetic Phases in a Donor/Acceptor Metal-Organic Framework,” Adv. Func. Mater., 27,
1604990(1-10) (2017).

3) H. Fukunaga, H. Miyasaka, “Magnet Design via the Integration of Layer and Chain Magnetic Systems in a 7-
Stacking Pillared Layer Framework,” Angew. Chem. Int. Ed., 54, 569—573 (2015).

4) W. Kosaka, K. Yamagishi, J. Zhang, H. Miyasaka, “Gate-Opening Gas Adsorption and Host-Guest Interacting
Gas Trapping Behavior of Porous Coordination Polymers under Applied AC Electric Fields,” J. Am. Chem. Soc.,
136, 12304-12313 (2014).

5) H. Miyasaka, “Control of Charge Transfer in Donor/Acceptor Metal-Organic Frameworks,” Acc. Chem. Res., 46,
248-257 (2013).
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MREEOTVET, &R -RE-BR - TETOLILGEERMRE LIBEST - BEIDHE
EDRBARHTEEY,

T, BE—HRAZHRETHH. BE—DFLANLTONH. BRILGEDE-FROSH.
SRESROVEEHOEHLE, HOFENSFFELNGWVEREZERT 5T /34 X - &Rl
BMRBICHBELTVET ., COXIGHLOEMDE=HICIE. ZRFIFT TOILERE - 18
G EDHEEZRALONCT HEBELEHARNIBELLYFET, TDHDY—ILELT, B
WA A—D VT, BHL——0dE. EFRAEUHE (ESR) ELGET, MICHOLVEE
FHAFEOREEZEDTVET,

Nanoflutdic / microfluidic device High power pulsed ESR for protein folding analysis

[Research] “Chemical Measurements for Nano/Micro Scale Molecules and Objects”

We study advanced nano-micro technologies in chemistry — biochemistry and their applications to
integrated analytical devices. We investigate easy and automated analytical technologies for life science,
environmental science, food safety, and industrial process. We also investigate novel analytical
technologies such as single cell analysis, single molecule analysis, single event analysis, and molecular
behavior in rapid mixing. For the advanced technologies, fundamental chemistry such as chemical
reaction and phase transfer in a confined space should be revealed in detail. We study unique advanced
measurement tools such as microscopic imaging, laser microscopy, and electron spin resonance (ESR)
spectroscopy.

[R&REAmX]

1) M. Fukuyama, M. Tokeshi, M.A. Proskurnin, A. Hibara, "Dynamic wettability of polyethylene glycol-modified
poly(dimethylsiloxane) surfaces in an aqueous/organic two-phase system", Lab on a Chip, 18, 356-361 (2018).

2) M. Chung, C. Pigot, S. Volz, A. Hibara, "Optical Surface Tension Measurement of Two-Dimensionally Confined Liquid
Surfaces", Analytical Chemistry, 89, 8092-8096 (2017).

3) M. Fukuyama, A. Hibara, "Microfluidic Selective Concentration of Microdroplet Contents by Spontaneous
Emulsification", Analytical Chemistry, 87, 3562-3565 (2015)

4) C. Pigot, A. Hibara, "Surface Tension Measurement at the Microscale by Passive Resonance of Capillary Waves",
Analytical Chemistry, 84, 2557-2561 (2012).

5) J. Abe, S. Ueki, T. Arata, S. Nakazawa, S. Yamauchi, Y. Ohba, "Improved Sensitivity by Isotopic Substitution in Distance
Measurements Based on Double Quantum Coherence EPR", Applied Magnetic Resonance, 42, 473-485 (2012).

6) Y. Ohba, S. Nakazawa, S. Kazama and Y. Mizuta, "A new pulse width reduction technique for pulsed electron
paramagnetic resonance", Journal of Magnetic Resonance, 191, 1-6 (2008).

SyEREE S KR 855 (Akihide HIBARA) hibara@tohoku.ac.jp
Tel: 022-217-5616, FAX: 022-217-5616
http://www?2.tagen.tohoku.ac.jp/lab/hibara/
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[Research]  Nanotechnology has attracted wide attentions and a variety of approaches have been
proposed. They cover wide area including environmental catalytic material and post-Si electric materials.
Scanning tunneling microscope (STM) is expected to be the most powerful tool for such researches. STM
is not a simple microscope to give atomic resolution but is a tool to manipulate an isolated molecule like an
atomic scale tweezers. Our study on the molecule dynamics using this tweezers includes single molecule
reaction though the excitation of internal vibrational modes, and measuring vibrational spectroscopy of a
single molecule by the analysis of tunneling electrons..

(&R X]

1) J. Liu, H. Isshiki, K. Katoh, T. Morita, B. K. Breedlove, M. Yamashita, T.First Observation of a Kondo
Resonance for a Stable Neutral Pure Organic Radical, 1,3,5-Triphenyl-6-oxoverdazyl, Adsorbed on the
Au(111) Surface Journal of the American Chemical Society,135,651-658(2013.12)

2) T. Komeda, H. Isshiki, J. Liu, K. Katoh, M. Shirakata, B. K. Breedlove, M. Yamashita, Variation of
Kondo Peak Observed in the Assembly of Heteroleptic 2,3-Naphthalocyaninato Phthalocyaninato
Tb(IIT) Double-Decker Complex on Au(111), ACS Nano 7 (2013.1) 1092-1099.

3) Roberto Robles, Nicolas Lorente, Hironari Isshiki, Jie Liu, Keiichi Katoh, Brian K.Breedlove,
Masahiro Yamashita, Tadahiro Komeda, Spin Doping of Individual Molecules by Using Single-Atom
Manipulation, Nano Letters 12,(2012.5)

4) T. Komeda, H. Isshiki, J. Liu, Y.-F. Zhang, N. Lorente, K. Katoh, B. K.Breedlove, M. Yamashita,

Observation and electric current control of a local spin in a single-molecule magnet, Nat Commun 2
(2011.3) 217.

SrEREERS S OKH 8L (Tadahiro Komeda)
Tel: 022-217-5368 FAX: 022-217-5371 komeda@tagen.tohoku.ac.jp
http://cfd-rism-imram.tagen.tohoku.ac.jp/~sfcm/index-j. html
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(Electron and Molecular Dynamics Lab.)
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[Research] Quantum interference based on wave nature of matters makes quantum processes completely
different from classical processes.!) We analyze and control quantum processes that determine electron and
nuclear dynamics such as electronic relaxation, charge transfer, fragmentation, and rearrangement in
molecules and clusters. For that purpose, we have been developing cutting-edge spectroscopic techniques. To
trigger, probe, and control the processes, we use new-generation light sources such as ultrafast laser pulses,?
ultrahigh resolution soft x-ray synchrotron radiation, ¥ and X-ray free-electron lasers ¥ that have just been
constructed in Japan and USA.

[R&FEwX]

1) K. Ueda, To be or not to be localized, Science 320, 884 (2008) ; K. Ueda, To catch and smash charge on the hop,
Science 13, 740-741 (2015) ; K. C. Prince et al., Coherent control with a short-wavelength free-electron laser,
Nature Photonics 10, 176-179 (2016).

2) M. Okunishi et al., Extracting electron-ion differential scattering cross sections for partially aligned molecules
by laser-induced rescattering photoelectron spectroscopy, Phys. Rev. Lett.106, 053001 (2011).

3) K. Ueda, High resolution inner-shell spectroscopies of free atoms and molecules using soft X-ray beam lines at
the third generation synchrotron radiation sources, J. Phys. B 36, R1-R47 (invited review article) (2003); M.
Kimura et al., Controlling low-energy electron emission via resonant-Auger-induced interatomic Coulombic
decay, J. Phys. Chem. Lett. 4, 1838—1842 (2013); Xiao-Jing Liu et al., Einstein-Bohr recoiling double-slit
gedanken experiment performed at the molecular level, Nature Photonics 9, 120-125 (2015).

4) H. Fukuzawa et al., Deep inner-shell multiphoton ionization by intense x-ray free-electron laser pulses, Phys.
Rev. Lett. 110, 173005 (2013); T. Tachibana et al., Nanoplasma Formation by High Intensity Hard X-rays, Sci.
Rep. 5, 10977 (2015) ; K. Motomura et al., Charge and Nuclear Dynamics Induced by Deep Inner-Shell
Multiphoton lonization of CHC3I Molecules by Intense X-ray Free-Electron Laser Pulses, J. Phys. Chem. Lett.
6,2944-2949 (2015).

ripEAgEde EH O (Kiyoshi Ueda)
ueda@tagen.tohoku.ac.jp

Tel: 022-217-5381 FAX: 022-217-5380
http://www.tagen.tohoku.ac.jp/labo/ueda/index-j.html

32



F/ B ERARE % B ME LS
(Nano Physical Chemistry)

i )
-

[FREBE] YHRETE, (MY / BEOAREHEMEORIN] ISHT 2MRE
FoTLET, BIEMODICIE, BEBEEOHAMES £ DR RERENEERT 4
DHBY . ChbEF/ BEIET I EITE Y. & 575 BHREN OIS M D
BIRAHISShET, TOEHIC. BENSFRICAFS— BE) &0S5ELHT
JHEERFLALTHELAAS 1D 5] M e . WAL EHIRE NS
FIRE—LTOIEE - B
FIEEE THB) M £
BOLALTHAT S E
ISk Y. BALHOENEY
W% EREE - I LA
5 LUVl / B OB
WERELTVNET, &5
S, BT/ HEEL oy
BE LT, BRMECRT

BWELE £ DAT ORE
8- BT B LT,
RERTLY FO=H RIS
7 1 1= B RE DRI £ B 45

Binding Energy (moV)

04 02 00 02 04

L,—CL\aE—;-O Wave Vector (A7)

[Research] The target of our laboratory is to create novel functionalities by synthesizing oxide
nanostructures and heterostructures between oxides and other materials. For this purpose, we are
controlling and designing the nanoscale phenomena appearing in the oxide nanostructures by the best
possible combination of the sophisticated oxide growth techniques using molecular beam epitaxy and
advanced analysis techniques using synchrotron radiation.

(&R X]

(1) M. Kobayashi et al., Emergence of Quantum Critical Behavior in Metallic Quantum-Well States of Strongly
Correlated Oxides, Scientific Report 7, 16621 (2017).

(2) M. Kitamura et al., Spatial distribution of transferred charges across the heterointerface between perovskite
transition metal oxides LaNiOs and LaMnOs, Appl. Phys. Lett. 108, 111603 (2016).

(2) K. Horiba et al., Isotropic Kink and Quasiparticle Excitations in the Three-Dimensional Perovskite Manganite
Lao.6Sro.4MnOs3, Phys. Rev. Lett. 116, 076401 (2016).

(3) M. Kobayashi et al., Origin of the Anomalous Mass Renormalization in Metallic Quantum Well States of Strongly
Correlated Oxide SrVOs, Phys. Rev. Lett. 115, 076801 (2015).

(4) K. Yoshimatsu et al., Metallic Quantum Well States in Artificial Structures of Strongly Correlated Oxide, Science
333,319-322 (2011).

HAGSE  MHEH JAE (Hiroshi KUMIGASHIRA)
Tel: 022-217-5802
http://[www2.tagen.tohoku.ac.jp/lab/kumigashira/
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(Synthetic Chemistry for Biofunctional Molecules)
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[Research] Our research activities have focused on the creation of functional molecules that exhibit
specific recognition and reaction to the DNA and RNA. The functional oligonucleotides incorporating
such an intelligent agent would enable chemical modulation of gene expression with high
sequence-selectivity at a single nucleoside level. Recent progress in our group includes achievement of
highly efficient cross-linking reaction with specificity toward thymine at the target site. We have applied
the new cross-linking agent to antisense inhibition of gene expression in cell.

[z

1) Onizuka, K., Chikuni, T., Amemiya, T., Miyashita, T., Onizuka, K., Abe, H. and Nagatsugi, F. Pseudorotaxane
formation via the slippage process with chemically cyclized oligonucleotides. Nucl. Acids Res., 45, 5036-5047 (2017)

2) Yamada, K., Ishiyama, S., Onizuka, K., Nagatsugi, F., Synthesis and properties of cross-linkable DNA duplex using
4-amino-2-0x0-6-vinyl-1,3,5-triazine, Tetrahedron, 73, 1424-1435 (2017) Cover picture

3) Sato, N., Tsuji, G., Sasaki, Y., Usami, A., Moki, T., Onizuka, K., Yamada, K. and Nagatsugi, F., A New Strategy for
Site-Specific Alkylation of DNA using Oligonucleotides Containing an Abasic site and Alkylating Probes,
Chem.Commun., 51, 14885 (2015) .

4) Kusano, S.; Ishiyama, S.; Lam, S. L.; Mashima, T.; Katahira, M.; Miyamoto, K.; Aida, M.; Nagatsugi, F. Crosslinking
Reactions of 4-Amino-6-oxo0-2-vinylpyrimidine with Guanine Derivatives and Structural Analysis of the Adducts, Nucl.
Acids Res. 43,7717 (2015)

srErEESe kk S (Fumi Nagatsugi), nagatugi@tohoku.ac.jp
Tel: 022-217-5633 FAX: 022-217-5633
http://www.tagen.tohoku.ac.jp/labo/nagatsugi/index.html
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[Research] “Organic and Polymer Hybridized Nanocrystals for Photonic Materials”

Hybridization is one of the most important objectives in current nanoscience and nanotechnology.
Especially, core-shell type hybridized nanocrystals (NCs), composed of m-conjugated polymer NCs and
noble metals, may exhibit peculiar properties through optoelectronic interaction at the core-shell interface.
Aiming at the building-up of novel direct-assembled nanostructure for photonic materials, we have
recently succeeded in fabricating polydiacetylene (PDA) - noble metal hybridized NCs. The ordered array
structure of polymer nanoparticles (NPs), and encapsulated semiconductor NPs and PDA NCs on a
regularly patterned substrate are now in progress for the purpose of developing their optical properties and
photonic function. Developments to fabricate an inverse opal and/or random porous structures of polymer
thin films, and CT-complex NCs so as to control optical properties are also in progress.

[&REAmX]
1) N. Sakamoto, T. Onodera, T. Dezawa, Y. Shibata, and H. Oikawa, “Highly Enhanced Emission of Visible Light from
Core-Dual Shell Type Hybridized Nanoparticles, Part. Part. Syst. Charact., 34, 1700258 1-5 (2017).
2) A. Miura, T. Onodera, H. Kasai, T. Imaoka, K. Yamamoto, and H. Oikawa, “Fabrication of Gold Clusters Photoreduced
in Gold-Dendrimer Complex Nanoparticles”, Opt. Mater. Exp., 7, 2224-2229 (2017).
3) Y. limori, T. Onodera, H. Kasai, M. Mitsuishi, T. Miyashita, and H. Oikawa, “Fabrication of Pseudo Single Crystalline
Thin Films Composed of Polydiacetylene Nanofibers and Their Optical Properties”, Opt. Mater. Exp., 7, 2218-2223 (2017).
4) J. Su, T. Fukaminato, J.-P. Placial, T. Onodera, R. Suzuki, H. Oikawa, A. Brosseau, F. Brisset, R. Pansu, K. Nakatani, R.
Meétivier, “Giant Amplification of Photoswitching by a Few Photons in Fluorescent Photochromic Organic Nanoparticles”,
Angew. Chem. Int. Ed., 55, 3662-3666 (2016).
5) R. Suzuki, T. Onodera, H. Kasai, and H. Oikawa, “Nanocrystallization of Insoluble Copper(I) Complex and Formation
Mechanism”, Mol. Cryst. Lig. Cryst., 621, 150-155 (2015).
6) R. Suzuki, T. Onodera, H. Kasai, and H. Oikawa, “Fabrication of Fluorescent Copper Complex Nanoparticles Using the
Heterogeneous Reaction Process”, Jpn. J. Appl. Phys., 53, 06JH03-1-4 (2014).

rEREAE S KJIL JE (Hidetoshi OIKAWA) oikawah@tagen.tohoku.ac.jp
Tel: 022-217-6357, FAX:022-217-5645
http://db.tagen.tohoku.ac.jp/php/forweb/outline.php?lang=ja&no=2045
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(Laboratory  for  Nanobio  Functional HEHER RARE
Materials/Chemical Biology & Supramolecular B % TEIEEUE

Asymmetric Photochirogenesis)
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[Research] Focusing our research interest mostly on the recognition and complexation behavior control
of biopolymers, such as DNA/RNA, proteins, and so on. Another topics are photochemical asymmetric
reaction control based on molecular recognition phenomena in both ground and electronically excited states,
we are pursuing mechanistic and synthetic studies on Supramolecular Asymmetric Photochirogenesis with
biopolymers as chiral reaction medias.

(&3]

1) Selective and Robust Stabilization of Triplex DNA Structures Using Cationic Comb-type Copolymers, J. Phys. Chem. B, 121,4015 (2017).

2) Regioselective Molecularly Imprinted Reaction for [4 -+ 4] Photocyclodimerization of 2-Anthracenecarboxylic Acid Langmuir, 33,2103 (2017).

3) Hetero-Selective DNA-Like Duplex Stabilized by Donor-Acceptor Interactions, Chem. A Euro. J., 21, 15974 (2015). Front  Cover.

4) Mammalian serum albumins as a chiral mediator library for bio-supramolecular photochirogenesis: optimizing
enantiodifferentiating photocyclodimerization of 2-anthracenecarboxylate, Chem. Comm., 50, 14055 (2014) Front Cover

5) Structural basis of a Ni acquisition cycle for [NiFe] hydrogenase by Ni-metallochaperone HypA and its enhancer,
Proc. Natl. Acad. Sci. USA, 112, 7701(2015).

6) Planar-to-Planar Chirality Transfer in the Excited State. Enantiodifferentiating Photoisomerization of Cyclooctenes
Sensitized by Planar-Chiral Paracyclophane, J. Am. Chem. Soc., 133, 10379 (2011).

7) Highly Enantiomeric Supramolecular [4 + 4] Photocyclodimerization of 2-Anthracenecarboxylate Mediated by Human
Serum Albumin, J Am. Chem. Soc., 129, 3478 (2007).

SRR BdR4 - fnHfEE  (Takehiko WADA)
Tel &FAX: 022-217-5608 ; E-Mail : hiko@tohoku.ac.jp
http://www.tagen.tohoku.ac.jp/modules/laboratory/index.php?laboid=25
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[Research]| Cells have evolved elaborate systems to maintain the protein homeostasis, in which
chemical parameters such as redox, pH and metal ion concentrations play critical roles. Employing

structural, biochemical, proteomic and cell biological approaches, we aim at deep understanding of
how these cellular systems operate to ensure the protein quality control in the early secretory pathway.
This work will reveal molecular mechanisms underlying the protein and redox homeostasis in cells
and provide molecular insights into neurodegenerative diseases caused by misfolded proteins.

Kpe.5pd

1) Watanabe S., Harayama: M., Kanemura S., Sitia R. and Inaba, K.* Structural basis of pH-dependent client binding
by ERp44, a key regulator of protein secretion at the ER-Golgi interface, Proc. Natl. Acad. Sci. U S A. 114,3224-3232
(2017)

2) Arai, K., Takei, T., Okumura, M., Watanabe, S., Amagai, Y., Asahina, Y., Moroder, L., Hojo, H.*, Inaba, K.* and
Iwaoka, M.* “Preparation of selenoinsulin as a long-lasting insulin analog” Angewandte Chemie 56, 5522-5526 (2017)
3) Maegawa, K., Watanabe, S., Noi, K., Okumura, M., Amagai, Y., Inoue, M., Ushioda R., Nagata, K., Ogura, T. and
Inaba, K.* “The highly dynamic nature of ERdj5 is key to efficient elimination of aberrant protein oligomers through
ER-associated degradation” Structure 6, 646-857 (2017)

4) Vavassori, S., Cortini, M., Masui, S., Sannino, S., Anelli, T., Caserta, 1., Fagioli, C., Mossuto, M., Fornili, A., van
Anken, E., Degano, M., Inaba, K. and Sitia, R. “A pH-Regulated Quality Control Cycle for Surveillance of Secretory
Protein Assembly” Mol. Cell 50, 783-792 (2013)

5) Hagiwara, M., Maegawa, K., Suzuki, M., Ushioda, R., Araki, K., Matsimoto, Y., Hoseki, J., Nagata, K.* and Inaba,
K.* Structural basis of an ERAD pathway mediated by the ER-resident disulfide reductasse ERdj5. Mol. Cell 41, 432-
444 (2011)

6) Inaba, K.*, Murakami, S., Suzuki, M., Nakagawa, A., Yamashita, E., Okada, K. and Ito, K.* Crystal structure of the
DsbB-DsbA complex reveals a mechanism of disulfide bond generation. Cell 127, 789-801 (2006)

HigE  fR%E Rk (Kenji INABA)
Tel: 022-217-5604 FAX: 022-217-5604
http://www.bioreg.kyushu-u.ac.jp/labo/pgpc/
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[Research] To understand the principles of protein folding and function, we observe the dynamic
processes of protein folding and function based on single molecule fluorescence techniques.
Furthermore, we are developing a new method of protein design based on single molecule
observations.

el

1) Igarashi C., Murata A., Itoh Y., Subekti D. R. G., Takahshi S., Kamagata K. “DNA garden: A
simple method for producing arrays of stretchable DNA for single-molecule fluorescence imaging of
DNA binding proteins” Bull. Chem. Soc. Jpn. 90, 34-43 (2017).

2) Saito M., Kamonprasertsuk S., Suzuki S., Nanatani K., Oikawa H., Kushiro K., Takai M., Chen
P.-T., Chen E. H.-L., Chen R. P.-Y., Takahashi S. “Significant Heterogeneity and Slow Dynamics of
the Unfolded Ubiquitin Detected by Line Confocal Method of Single-Molecule Fluorescence
Spectroscopy” J. Phys. Chem. B. 120, 8818-8829 (2016).

3) Itoh Y., Murata A., Sakamoto S., Nanatani K., Wada T., Takahashi S., Kamagata K. “Activation
of p53 Facilitates the Target Search in DNA by Enhancing the Target Recognition Probability”, J.
Mol. Biol. 428, 2916-2930 (2016).

SrIREAE - EfE B (Satoshi Takahashi)
Tel: 022-217-5842
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Design of functional molecules/materials  molecules and functions
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[Research] “Chemical Biology through Development of Functional Molecules”

In a living body and cell, various biomolecules function by interacting with other molecules.
To understand the precise biological functions occurring within a living body or cell, it is
important to investigate the activities or behaviors of the target molecules in living systems,
where all of these interactions with other biomolecules are maintained. Using organic
chemistry, macromolecular chemistry, and biochemistry, we design and synthesize functional
molecules, apply them to image behaviors or activities of target biomolecules, and then
regulate the functions of these targets by utilizing light. By combining these functional
compounds with optical microscopy, we aim to clarify essential mechanisms in life and
diseases.

[(R&FFA]
1) Y. Matsui, Y. Funato, H. Imamura, H. Miki, S. Mizukami, K. Kikuchi, “Visualization of Long-term Mg2+
Dynamics in Apoptotic Cells with a Novel Targetable Fluorescent Probe”, Chem. Sci., 8, 8255-8264 (2017).
2) H. Maeda, T. Kowada, J. Kikuta, M. Furuya, M. Shirazaki, S. Mizukami, M. Ishii, K. Kikuchi, “Real-time
Intravital Imaging of pH Variation Associated with Osteoclast Activity”, Nat. Chem. Biol., 12, 579585 (2016).
3) T. Nakamura, H. Matsushita, F. Sugihara, Y. Yoshioka, S. Mizukami, K. Kikuchi, “Activatable °F MRI
Nanoparticle Probes for the Detection of Reducing Environments”, Angew. Chem. Int. Ed., 54, 1007-1010
(2015).
4) S. Mizukami, Y. Hori, K. Kikuchi, “Small-Molecule Based Protein-Labeling Technology in Live Cell Studies:
Probe-Design Concepts and Applications”, Acc. Chem. Res., 47, 247-256 (2014).

Sy EPEARSE K b i (Shin MIZUKAMI)
shin.mizukami@tohoku.ac.jp, Tel/Fax: 022-217-5116
http://www2.tagen.tohoku.ac.jp/lab/mizukami/
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