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(Analytical Chemistry) AHIR EEH—

[FIFBE] ARBRRZEDFLAILTHREAT S E(E 21 HIEDIEFEANE 5 N E MO IFTR
BTY, BBl BELGEMRRERSF—TLAVY—LLTORNA, HIZ, ChETHII4R
RREBONTI =, Z N BEITFERENGZL RNA (ncRNA) ZEZELHATRARE LT, RNA
DF LUMEREZBAS ML S HMfEANEIRIE TA—J 0@ T 0—J, &ha Vo7 —4—0kH
ZEHTVET, F-. RNAZREL, #lEHI 2=/ —2 3 VICEELGREIZR LTS
fashniE (THVV—L) LEBELGHEMRT, M@ MIORMDOBEEEZHALMNIL S H1EHT

O—JDRFELEDHTLNVET, _ — —
18RS NBRIR ERROV—=D
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JL— T TlE.ncRNA OfRas N
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[Research] Our research interests Emﬁﬁ{bmsvygﬁw*ﬁ e

NTFRIO—T-Bo2r OB TT47—¢

focus on bioanalytical chemistry
based on the advanced design and synthesis 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.

[HFRER]

1) E. T. T. Lee, Y. Sato, S. Nishizawa, “Small Molecule-PNA Oligomer Conjugates for rRNA A-site at neutral pH for FID
Assays”, Chem. Commun., 56, 14976-14979 (2020). (Highlighted at Front Cover)

2) Y. Sato, K. Kuwahara, K. Mogami, K. Takahashi, S. Nishizawa, “‘Amphipathic helical peptide-based fluorogenic probes for a
marker-free analysis of exosomes based on membrane-curvature sensing”, RSC Advances, 10, 38323-38327 (2020).

3) Y. Yoshino, Y. Sato, S. Nishizawa, "Deep-red light-up signaling of benzo[c,d]indole-quinoline monomethine cyanine for
imaging of nucleolar RNA in living cells and for sequence-selective RNA analysis", Anal. Chem., 91, 14254-14260 (2019).
(Highlighted at Supplementary Cover Art)

4) Y. Sato, S. Yajima, A. Taguchi, K. Baba, M. Nakagomi, Y. Aiba, S. Nishizawa, "Trimethine cyanine dyes as deep-red
fluorescent indicators with high selectivity to the internal loop of the bacterial A-site RNA", Chem. Commun., 55, 3183-3186
(2019). (Highlighted at Front Cover)

5) Y. Sato, Y. Aiba, S. Yajima, T. Tanabe, K. Higuchi, S. Nishizawa, "Strong binding and off-on signaling functions of deep-red
fluorescent TO-PRO-3 for influenza A virus RNA promoter region", ChemBioChem., 20, 2752-2756 (2019). (Highlighted at
Cover Feature)

HEIE  PaEERS—  (Seiichi NISHIZAWA)
Tel: 022-795-6549  Fax: 022-795-6552
http://www.anal.chem.tohoku.ac.jp/
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(Inorganic Chemistry) # M ONEET

B #% REE—

[ARBE] ERERZHOLICEO>OFHOLEEY, “EBEAK" X PLEROETNICHKE
BLERAFOERE HERKE IAREITKREL TSHROMECHREERLET, 40F
RETIK, 1)BBERLSAHHETR (X2 13, 14, 15 KExHRK) LORICLERE

LOH LV, 2) BESL— FMEEAFEROEREHEME, 3)RUAF VA L—F, 4)LI°
A4 ERBLT=00 75— L UEEZHLIZ, HILWWEROBEZH >EREAREZEAL,
ThoDRHE, RIEHOCEFHHEOHEBIZOLVTHRELTLEY ., ChALDHRIZKY,

FLIMERERRRICOME &G LHEEPL, RMOEFREZRIKEED FORRZEE
LTWET,

anEe_R . 9;: i’b0~
new w system &O /C\
y - ;.a:“ 5 LOTH)
-0-6%-B-0- foo \Ned

(M = metal, E = Al, Si, Ge, etc.) catalystcandldate (|v| VAI, etc.)

1) bonded 2) 3) (POM)  4) Li*@Cgo-

[Research] Molecular compounds containing transition-metals as their centers, so called “metal
complexes”, display diverse properties depending on their central metals, supporting ligands,
bonding situation, and geometries. We are studying about 1) metal complexes featuring multiple
bonds between transition-metals and heavier main group elements (e.g. Group 13, 14, 15 elements),
2) metal complexes supported by multi-dentate chelate ligands, 3) polyoxometalates, and 4) metal
complexes coordinated by Li* ion encapsulated Ceo fullerene, as main targets. We are trying to
synthesize metal complexes having new types of bonds and structures, and clarify their properties,
reactivities, and electronic properties. Through these researches, we are aiming at finding new
metal complexes that act as high-performance catalysts and also new functional compounds that
show unprecedented electronic properties.

[RFRERX]

1) Transition-metal Complexes with Triple Bonds to Si, Ge, Sn, and Pb and Relevant Complexes, Hashimoto, H.;
Nagata, K. Chem. Lett. 2021, DOI: doi.org/10.1246/c1.200872.
2) Bifunctional Rhodium Complex Featuring a Silyl-1,8-naphthyridine Si, N-Chelate Ligand: Cooperation of Metal

and Pendant Base for Capture and Bond-weakening of BH3, Sato, K.; Komuro, T.; Hashimoto, H.; Tobita, H.
Chem. Lett. 2020, 49, 1431-1434.

3) Synthesis of a Molybdenum Hydrido(hydrogermylene) Complex and Its Conversion to a Germylyne Complex:
Another Route through Dehydrogenation with Nitriles, Dhungana, T. P.; Hashimoto, H.; Ray, M.; Tobita, H.
Organometallics 2020, 39, 4350-4361.

AR AR+ (Hisako HASHIMOTO)
Tel: 022-795-6539 FAX: 022-795-6543
https://www.tohokuinorgchem.com/
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(Coordination Chemistry)
Z HO AE

[AEME] SR EE, BREALFIE OBERME - BESHELERBA A U E
DEFRE (B - REVRE) OSHMUEZERTEL Z&H b TEHRHOYMEOHEEME
ZH-OTRID] CEICRUIEMRAPBTHSEEAFT FIC. ERA T UHBFHE
FICk>TEE SN BREEDFI IZEVWTIE. TRTNOEEA A UHBEFDOER P
AEVORIZIE, HRY (HhEEOERDLED X
SELD) KM CEMDL, TNEFIAT AL
TEADA A4 U TIHERATARELGHAEZEILET
HENTEDEEZEATVET, BARETIE.

RUSHFERREL. [HBRKICEDVEHSF

Wtk - R DRI 2T —< L LTHIRZ1To

TWEYT, EICE. ChoDiEEEz TTRL

F—HTE - TRILF LM ICEBL. FrftAIsE

BHEOEBRICEMLEZVWEEZEZTVET,

BIAMGHET—<ELTE

- BRIEETERARMUSS FEZRV-REEEEM B OEHS

- EEARREBMICA TS AMRLS S FREOEH

- #T L UDMERBICE DUV KRETBYME O

- ZHEDFERORAFEE D FRABICLDMEDR A v F T
EETOTLET,

[Research] The target of our laboratory is the “Create the functionality based on the coordination
chemistry” and utilize it for “energy storage and conversion” to realize the sustainable society.
[REHRX]

1) T. Okamura, B. Wu, H. Iguchi, B. K. Breedlove, M. Yamashita, W. Kosaka, H. Miyasaka, S. Takaishi, Three
dimensional porous Hofmann clathrate [M"Pt!/(CN)4]. (M = Co, Ni) synthesized by using postsynthetic reductive
elimination, Chem. Commun., 53, 6512-6515 (2017).

2) L. Qu, H. Iguchi, S. Takaishi, F. Habib, C. F. Leong, D. M. D'Alessandro, T. Yoshida, H. Abe, E. Nishibori, M.
Yamashita, "Porous Molecular Conductor: Electrochemical Fabrication of Through-Space Conduction Pathways

among Linear Coordination Polymers," J. Am. Chem. Soc., 141, 6802—6806 (2019).

HAEE  EmA EW (Shinya TAKAISHI)
Tel: 022-795-6544 FAX: 022-795-6548
https://web.tohoku.ac.jp/sakutai/
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(Inorganic Solid State Chemistry)

g g @
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[(ARBME] BAPRICHITRZEAEDOETLENZEERT S L. BREBALSEHE
MHENREB L FT . BEEEERMTOSH I L—Y -2 ERK O Simskif 256 L T, Bt
MEXLTHHLVEREAOEEEHEZIEI X O vIILERL., FFBREELERR
BT EODIEPHRZRIRL T, H-THELZOFEERET DI EERLLOH
RETIHBHELTVEYT, RUKREESHFNEDOITUTILTHA VOERIL— DR
F . ABIER RS T O R LIRS SR O MM TR G &0t - T3 EHRIEAM.
EARMELFRALLYMNE - BEET YA . LW FEREER L THRORERICHKT
AMODERZITV., BRUEZOEASIRLF—HEREICLERT 51/ =3
DEBEHILTEHLERL>TUVET,

[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.

[RERERC]

1) “Epitaxial growth of bismuth oxyhalide thin films using mist CVD at atmospheric pressure”, Z. Sun, D. Oka,
T. Fukumura, Chem. Commun. 56, 9481-9484 (2020).

2) “Rock-salt structure GdO epitaxial thin film with a high ferromagnetic Curie temperature”, T. Yamamoto, K.
Kaminaga, D. Saito, D. Oka, T. Fukumura, Appl. Phys. Lett. 117, 052402 (2020).

3) “Tetragonality induced superconductivity in anti-ThCr2Si>-type RE202Bi (RE = rare earth) with Bi square net”,
R. Sei, H. Kawasoko, K. Matsumoto, M. Arimitsu, K. Terakado, D. Oka, S. Fukuda, N. Kimura, H. Kasai, E.
Nishibori, K. Ohoyama, A. Hoshikawa, T. Ishigaki, T. Hasegawa, T. Fukumura, Dalton Trans. 49, 3321-3325
(2020).

4) “Itinerant ferromagnetism in rocksalt NdO epitaxial thin films”, D. Saito, K. Kaminaga, D. Oka, T. Fukumura,
Phys. Rev. Mater. 3, 064407 (2019).

RS @AY ZBE (Tomoteru FUKUMURA)
Tel/Fax: 022-795-7719 FAX: 022-795-7719
http://issc.chem.tohoku.ac.jp/Fukumural.abHP/home.html
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1.70 nm

[ARBE]
MEHEEHRZETIXYF v I RIS FORIGL
HEOAENLREREBELTLET, IXVFy
YEFAFLE. RIRTEMAT 3BT ELILE
FHAMBOMT (BEF. 24>, Ao, KIS o
7. REOHEHT) (< BRH-LRTT, IFY  gom

FuURFATE. BERORFHFORIEETFH e‘fg
FMSRROUEICKEBTHIEANTE, AL

SRFH/RETOIVOLABEERRDLTO—T EL + Y LARFOBKE, BEFHNTS b

- R O LRFHROMEFLHEALARD O
Sk, ChETIIHEVBEABEE L OETAT —orahml, BAGES FaoL

> £ 2 7 [

EEYHLIY LET BB, TFYFyoRFH crndd
FOFEL, WEHE, LR FERGE EEDY ERORRABCHYET. A
RETE. BREEZROBEANSGIF VY FVIRFAFERRLTOET T, MEHREA
ERZEN LT, BEREFHORFEFRAET LTV, BREOKFRAEYICRIFT
FERBO-OOMHAEFRT —FOEREREBFEETOTLET,
[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.

[RFEFRX]

1) Near-threshold production of antihydrogen positive ion in positronium—antihydrogen collision, T. Yamashita, Y.
Kino, E. Hiyama, S. Jonsell, P. Froelich, New Journal of Physics, 23, 012001 (8pp) (2021).

2) Role of the resonance states of muonic molecules in muon catalyzed fusion. K. Okutsu, T. Yamashita, Y. Kino,
K. Miyashita, K. Yasuda, M. Sato, Jpn. J. Appl. Phys. Conf. Proc., (2021) in press.

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, €54312 (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).

ROrAZHLE

HRE  KEFHEE (Yasushi KINO)
Tel: 022-795-6596 FAX: 022-795-6597
http!//www.radio.chem.tohoku.ac.jp/
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EmibraneE EHIE B EH
(Reaction Dynamics) B & KTERR
B % 8% ¥
B #% Lt¥H @
(CERRIEI0 T TRRZERT)
[(ARBIE] H 4 DHFRDOERE(LIDFOT SRS —([RFD3FONEE)DILFRIGE HE ]
THAERIGE, RF-DF - IOSRI—IREDHRFMNERA U THEER U TIREDET,
ZOFER, BEDILERICOMIC, TRILF— - BEEEDOBITICEFREIRE, AR
MEIDFT, KL (&, AAREBEDHT - BEDTPODNEZEHFEDETZRTIRDEER
FE, BLURERREEHREZSOIIERITBEFEZRMEL T, (EZRICOEEEZD
EHFDFH, TNZROTCVWDEBRZHASHNCIT D EINZF | DRTRZESHTNET F R
PHRETDRIE, EBIREF - DFEER, VILAYI\SA RREDA A fEE®, RA
—TZAMEEN, BRI IKBRDAAETILELTORFIREFRETT, £, TR
NYBUITETERUEEBISRAI—AA>DIBEE RG] TLIT@Ceo DFMIT S XY
AR EMERE] (CEATIMFRECEDTVET, SBREMUVART —YZRELT,
FEEDBZRCHETTHER L CWEF T, IREDOFERATRT - (ELUATDARDTT,

(1) A1 ABBEEEDITEEDNEZRERTZOSRY — - DFOEBEERIGDAR
(2) B+ A> OESEREGHACLDIR

THESAA 7 > DIEHEB I FBIEDIAF

(3) JULRZINY BV DECIDER LT

DS RE —A A2 DIEIE ERIGEDIAFE

(4) EFEFHABCLDERL DT - LF1E

DEHERERE R ICHABDREA

(5) HWEEMEDF (DFISDLFER TS

—L2RE) DEARBZSIL—23> @ sk A 0,"-H,0 ORI
(6) TSATEERULFHRETIS—L> BEOERE. EESREFBIRRRUST L
D A DI FEFICE DV TRIBIRERN S 53 3 FRRED

BREOREBZIASHNCTDIIENTES,
[RERN]

1)  S.Tainaka, T. Ujihira, M. Kubo, M. Kida, D. Shimoyama, S. Muramatsu, M. Abe, T. Haino, T. Ebata, F. Misaizu,
K. Ohshimo, and Y. Inokuchi, Conformation of K*(crown ether) complexes revealed by ion mobility—mass
spectrometry and ultraviolet spectroscopy, J. Phys. Chem. A 124, 9980-9990 (2020).

2)  Yuji Nakashima, Kenichi Okutsu, Keita Fujimoto, Yuri Ito, Manabu Kanno, Motoyoshi Nakano, Keijiro
Ohshimo, Hirohiko Kono, and Fuminori Misaizu, Visible photodissociation of the CO> dimer cation: Fast and
slow dissociation dynamics in the excited state, Phys. Chem. Chem. Phys. 21, 3083-3091 (2019).

3) JingLi, Sakamoto Jumpei, Hiroki Waizumi, Yutaka Oya, Yue Huang, Naoki Kishimoto, and Tomonaga Okabe,
A multiscale model for the synthesis of thermosetting resins: From the addition reaction to cross-linked
network formation, Chem. Phys. Lett. 720, 64—69 (2019).

wigde  EE Ui (Fuminori MISAIZU)
Tel: 022-795-6577 FAX: 022-795-6580
http://qperkk.chem.tohoku.ac.jp/
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(Quantum Chemistry Laboratory) B #% @Il BE
B % WHE Mz

[AEME] BN EITEE OS50 ZOMWEITKER G EDyFREDR
AERICRESIKFELTWET, 2~FEBEOH T3 FRIMHAERIZE VDN
sua ek (177282 —]) ZHWT, SRS TFRIOBLRITEI T 2 RKERH S O %
B H L CrEbd 52 ERRELE oo CWVE T, B2 DI L — 0 — 23 e FEBRIC &
07T AL —OEECKICOI L, WEICB T 5MHE - EORIEA 71 L~V TH L
T D &I, Frar iy FOMEEZRR L TVET,

DR EF P, IR TR SN E T, FOWREEKE L —F— LA TH
PBEMECENIEBAEIC O TEBRDIZENTEET, RIebD 7 —7 THIRE L 7 i il
V3alb—ya  EERE o TEMEEZAOLMNCT D L & BT, BTS2 v CEMER Y
T OB E DOF N LALFELELOENZ RS Z S IZHEE L Tk,

X1 syFEICAE U5 IRiR g fEA X2 Bv-fm i i & B E o &

[Research] A molecular cluster is an isolated system consisting of finite number of molecules,
and it enables us to visualize complicated intermolecular structures. We study intermolecular
structures of clusters by advanced laser spectroscopy. We also simulate molecular dynamics
controlled by optimal laser pulses and adopt a machine learning approach to clarify mechanisms.

[R&mX]

1) Wang, D.; Hattori, K.; Fujii, A., The S.".®w Hemibond and Its Competition with the S.".S Hemibond in the
Simplest Model System: Infrared Spectroscopy of the [Benzene—(H2S)s]™ (n = 1-4) Radical Cation Clusters.
Chem. Sci. 10, 7260 (2019).

2) Namba, T.; Yoshida M.; Ohtsuki, Y., Machine-learning Approach for Constructing Control Landscape Maps of
Three-dimensional Alignment of Asymmetric-top Molecules, J. Chem. Phys. 153, 024120 (2020).

HAESE BRHARSS (Asuka FUJID)
Tel: 022-795-6572 FAX: 022-795-6785
http://web.tohoku.ac.jp/qclab/
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(Organic Physical Chemistry) 2 BR

[FEBME] MERKZEILHSDEERGIE, VEORAHZWVIIRETES S,
Li=A>T, MEORE - REICH T3 MAMEETIM & FHE, CERISOABHIRMRG
BEUHHENEDRIEICBVWTEHTEETH S, Kﬁ%im HHMLESLEER
e LoD, FERHKEAL SFO) EMMIES NI, HHFHK, WM FEHIo—J
FEMEEL EOREHHABEREL, WERT - ﬁ@ft BItERGOBHEHES
BECIER, RE - REEEERGELEDBERERTNS

(1) ., BATHLEHED - RE 1 EIBAE DR LR EEE

HENZ LBV T P4 —DEHKEEEZEELT, 2F  FEFL
NILTOERIZEICHARICRYBATINS, =, FEIZH

ICHE S NBABIE I TOARERERDE LI=EKDDR
REDOBERBAICERYBATNG, BAUYERE - REO

RISHBIZHE T 2D FESEROYEOEELL, LFERICKEE

REAT D EIckY, FEMBEDRIELBIET,

[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.

[ X]

1) Ge, A.; Zhou, D.; Inoue, K.-i.; Chen, Y.; Ye, S. Probing the electrode-solution interfaces in rechargeable batteries
by sum-frequency generation spectroscopy. J. Chem. Phys. (Featured Article), 153, 170902 (2020).

2) Han, X.-B.; Ye, S. Structural Design of Oxygen Reduction Redox Mediators (ORRMs) Based on Anthraquinone
(AQ) for the Li-O2 Battery. ACS Catalysis, 10, 9790-9803 (2020)

3) Peng, Q.; Chen, J.; Ji, H.; Morita, A.; Ye, S. Origin of the Overpotential for the Oxygen Evolution Reaction on a
Well-Defined Graphene Electrode Probed by in Situ Sum Frequency Generation Vibrational Spectroscopy, J. Am.
Chem. Soc., 140, 15568-15571 (2018)

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).

HigSdE % (Shen YE)
Tel: 022-795-6567 e-mail: ye.shen@tohoku.ac.jp
Homepage: http://sub.web.tohoku.ac.jp/orgphys/
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HESFRERRE # 12 A 0
KRR B8 =8

(Computational Molecular Science B % T W
Laboratory) B F T

[ARBME] FRACLCRETONFEEZ, EFREHELDFIIaL—YavItE&EDLC
BRHAREICE - THATIHARZRALTVET ., ETEBRPOLERIGOE A F 3
YO RTMAT, FHEROFEARREZEILHEMRELTLET,
BERTOLEERREDFLALTERT SHICE, BLRODFOEEHERHE S FRH
AN Y BIRAHEHEEORANBETT . MEOMERITIL—TTREFREESF
BNFEOMADMBZESFA T, HLOVERMNAEZROARCLCLAZR >TVEY, RED
PG HRREICETONSEFHBOERCABDAERFEEDERIEL, TOHREMA
BITY, F-HLWHEFEEZ A—/—aVEa1— 2 ZRARICAW-XRABEFEDHIC
EHRLTWEFT,
BFREICEILDFETI VI EDFINFLIAL—2avaELRAEETHE
i - ATEEFE. BEREMATLHLTR
REFEDLEVEBEE WA, EFOFER
DEHIZHFELT, EFZOHTHEENRZR
BRICELODOHYFEY . stEILFDHFRE
HIFESAICE, RBREBATEIEL
WREF & HERFAREOHARFEEFIM T,
RERFEITTIXBRATERVERICEZZ S
ALNBHHAREBIELTELLEE>TW
F9,

[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.

[REHRX]

1) Morita, A. Koizumi, A., Hirano, T., “Recent Progress in Simulating Microscopic lon Transport Mechanisms at
Liquid-Liquid Interfaces,” J. Chem. Phys. (Perspective) 154, 080901 (2021).

2) Morita, A., “Theory of Sum Frequency Generation Spectroscopy,” Lecture Note in Chemistry 97, Springer (2018).

3) Ishiyama, T., Morita, A., “Computational Analysis of Vibrational Sum Frequency Generation Spectroscopy,” Annu.
Rev. Phys. Chem. 68, 355 (2017).

4) 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 AR BAFL (Akihiro MORITA)
Tel: 022-795-7717 FAX: 022-795-7716
https://comp.chem.tohoku.ac.jp
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AP E—HRE &R LA =
(RIS P ) HEHIR = [ 8
M r=hnd4irno— . T
(Chemical Biology # B buﬁﬁﬂ“ti
of Natural Products) B # ek

[FRME]

EMNEET LIRAFRILEYI. SHTBELEMERZALTLET. AF. RXEF
DT IANNAFOD—(LZ2EPR) ML ZOPRIFE L TRELTEE L BATI,
GHROGRAMIEZERFOTIANNMAOAD—LRETH I EMNEIROLNTET.

LHWRETE, HICEEEFUERANEZTDORBRICEET 7 DN AF O S—HFRELT
D2TWET . REKRZ VAV EITERMEE DY H Y FORK & T DEYMAERIT. ERHAE
HEETEEETHRA = —MOFVRARAIMFHETY, MEFEZRAVT, &AP¥TRE7I0—
FTERVEMARBERARZTO] CLZBAFELLTLET,

[REHRX]

1) Y. Takaoka, M. Iwahashi, A. Chini, H. Saito, Y. Ishimaru, S. Egoshi, N. Kato, M. Tanaka, K. Bashir,
M. Seki, R. Solano, M. Ueda A rationally designed JAZ subtype-selective agonist of jasmonate
perception, Nature Commun., 9, 3654 (2018).

2) T. Oikawa, Y. Ishimaru, S. Munemasa, Y. Takeuchi, K. Washiyama, S. Hamamoto, N. Yoshikawa, Y.
Murata, N. Uozumi, M. Ueda, lon channels regulate nyctinastic leaf opening in Samanea saman,
Current Biology, 28, 2230-2238 (2018).

3) M. Ueda, S. Egoshi, K. Dodo, Y. Ishimaru, H. Yamakoshi, T. Nakano, Y. Takaoka, S. Tsukiji, M.
Sodeoka, 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).

M Bl 32 (Minoru UEDA, minoru.ueda.d2@tohoku.ac.jp)

Tel: 022-795-6553 FAX: 022-795-6553
http//www.orgchem1.chem.tohoku.ac.jp/
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AR - HERRILEEHRE i
EHIR BHEKXE
(Synthetic and Structural Organic Chemistry) B % ERARE

[(ARBE] ARIELEYOBRRFZTAZR.KRIR, VUGB EOHRBTRICEEZTHTZA-F
HHBATRIEEYIX, SHORBETRELESHEGHEEXDHEAEHLELTRTHY ., KFE%E
Fibh&E LE=ARIEEMICIEEVWVEELGEE, RICHEEYHEEZRI LML, XXDODYEFRZE
[CKRELITL—URIL—%EH =59 i & #ae
FE] ELTEEBEINATWWET, FA=BIEFHLLVE
EELOEMHBBTRILEMEER L. BB THRE
LTIIDEHZEZEN LI-EN=-YES RS %5
EHITCEFERELTWET, BIC. ¥1FxZEE
BICEODH LW FEOEREEE DAZER (]
)., BB THIFFEZRAWN /DN FEEE, B2E5T
FHREASIN-HELEFKREFL DOLEREDS
B EMEERRBRICRRYBBATULWET, T FELT
BEORICEZRHENICERTS-OORBLLS
BREOBSORBEICKIY MEHFOREICENT
B1. mEcEEsnsR-BRomge Q- CERBLTLET,
W (257 & AR . F @R,

[Research] We are aiming to develop new organic element compounds especially involving main
group elements such as Si, B, P, Sb and Bi to unveil the 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 unconventional silicon-based o/n-electron systems and low-
coordinate silicon, phosphorus and boron compounds with unprecedented electronic properties.

[RFRERX]

1) A Spiropentasiladiene Radical Cation: Spin and Positive Charge Delocalization across Two Perpendicular Si=Si
Bonds and UV-vis-NIR Absorption in the IR-B Region, Syunya Honda, Ryutaro Sugawara, Shintaro Ishida, Takeaki
Iwamoto, J. Am. Chem. Soc., 2021, 143, 26492653 (DOI: 10.1021/jacs.0c12426).

2) An Isolable Tetrasilicon Analogue of a Planar Bicyclo[1.1.0]butane with n-Type Single-Bonding Character, Takumi
Nukazawa, Takeaki Iwamoto, J. Am. Chem. Soc., 2020, 142, 9920-9924 (DOI: 10.1021/jacs.0c03874).

3) An Isolable Silicon Analogue of a Ketone that Contains an Unperturbed Si=O Double Bond, Ryo Kobayashi, S.
Ishida, T. Iwamoto, Angew. Chem. Int. Ed., 2019, 58, 9425-9428 (DOI: 10.1002/anie.201905198).

4) Sterically crowded diphosphines bearing ethynylene and 1,2-phenylene linkers, S. Sasaki, K. Kato, K. Sasaki, M.
Yoshifuji, Tetrahedron Lett., 2020, 61, 151366 (DOI: 10.1016/j.tetlet.2019.151366).

HAESE AARRY]  (Takeaki IWAMOTO)
Tel: 022-795-6558 Fax: 022-795-6562
http://www.ssoc.chem.tohoku.ac.jp/
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(RARYERLE) B % B
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(Natural Product Synthesis) B % Indu Satrajit

[AEBE] AHARELEOREERZBNO—DOTHD. BRALEYMELEZETIRAE
BEEYDEER. BLUHLLRIEDEAREIZOVWTHEEZIT>TLET,

BOEMEEZALTVSDTT A, RANSIIEHELHIESNELMEEYMA L
BELET. COLSLTLEYEAREZONTEERZTL. SHICKAMEIYLE
NE-EYEEEZETOIATLEYORIERZBEIELTVET, ERICRLTIE, TESE
(BRI GFETHESBZLNITTLET,

FEHLORIGOMAFETIX. ERTRLEZMENSZ K DRGEODEBNZEEEFIZE S
EZRVEILELE, BE. #RPOMBEICE>TLVEZLWTWET,

A VINI O ARBETHDIZIIIILIE CNETORBOLEEREZRTERS
NTWELELS, ELEHTM 1 DORIGEREZT T, LHrE 1 BEAURIZCERNET
THEVWSEHYPMEFZZRELEL, COAERMNTREEL DI, HROHERE
TR LM REAFEBIZHEMIERLIZ-HTT ., AKX, EEMELELTE
BETHAEITTELS., AEORE - BIULICEmMI 5E£ DT,

[RFTER ]

1. Pot Economy in Total Synthesis, Y. Hayashi, J. Org. Chem., 86, 1-23 (2021).

2. Pot and time economies in the total synthesis of Corey lactone, N. Umekubo, Y.
Suga, Y. Hayashi, Chem. Sci., 11, 1205-1209 (2020).

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

4. 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).

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

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

HRESE A T RE (Yujiro Hayashi)
Tel: 022-795-3554, FAX: 022-795-6566
http://www.ykbsc.chem.tohoku.ac.jp/
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B E) MR &=

(Laboratory of Fundamental
B % FRN %

Chemistry)

[AEWME] HAOARETIE. TLE L THELSRBILEYVCEREREARS K UELMLFD
ILZDOEBEISAIZOVTHE L TWET, Bl 2 (XAISEES Z H 1 L = KIRIEELLF D
BELEZOISAICOVTHELTLET(®1) V', ZOBRERELBZRNV Y[ F4
T VFEROFHEREEAEL. RIEHEDOERLZ S 3BO/N\OFVRERFEREELE:
(ZoE) (o) (A—R) ARV FA T EEEHLELEE2)?, Chod
bWz ORIy T T RBERWDAZEIZEY RUVIHIFATZ oD 2,4,1-
Iz L TROAEY DIEE
TEBMEZEATESELD
[ZlEYET, £z, BET
HBEREDOFHLNLE N
NMR % A LN % #& Xt BE B iR 7E
EDREICOVWTEHEL
TWET, K3F. RTF
FIZICHTRIREG T = / BRD
HREBRED—IEREFITA
XSV MHEDHT ¢ )
j—<3>o NHR Figure 1 RHN

o A 0

Figure 2

Figure 3

[Research] Our laboratory focuses on organometallic chemistry and studies preparations, properties, and
applications of various transition metal complexes as well as their ligands. 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).! Six types of (bromo)(chloro)(iodo)benzo[b]thiophenes were prepared by silica gel-assisted cyclization
of (haloethynyl)(sulfanyl)benzene derivatives (Figure 2)* and applied to preparation of oligoarenes.
Another research 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).

[RFRERX]

(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) Mikami, S.; Tanaka, H.; Kishi, H.; Yoshida, S.; Toyota, K., Silica Gel-Assisted Preparation of
(Bromo)(chloro)(iodo)benzo[ b]thiophenes Bearing Halogen Atoms at the 2-, 4-, and 7-Positions, Heterocycles,
2018, 96, 1529.

(3) Omata K.; Fujioka M.; Kabuto K.; Sasaki Y., Use of Sm(IIl)-{1,2-propanediamine-N,N,N' N'-tetra-(cL,0-
dideuterioacetate)} complex for NMR determination of absolute configuration of each a-amino acid in peptide
hydrolysate mixtures, Chem. Commun., 2008, 4903.

HESL BH HE= (Kozo TOYOTA)
Tel: 022-795-7714
http://web.tohoku.ac.jp/fundamentchem/
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(Laboratory of Organic Chemistry)

[ARME] FRIEEVORHETHS (DFHE - BEFREBEBEICHKE - EHTESI =
EEFEML. FSUURE KBEM. BEMUMMG EICICATREGHEEEES FERFEL.
EINOZARILI FOZVRATNAZANEFTALTVWEY, BE. CAFEFTRHERI’R
MTHOMRE. FIATAIANRERFERMHORFR. NFHRIAICILIARFERERD
BEHE., ARFEROXT Y ) TEEORESHM. 2LEZBHEL. FRMHORRELICA
[SONWTHERZT>TLET,

AT ANAREEEOBESRKICET S (R - ARFREORREEREICET SR (KRR
R 1) WX 2)

[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 control of the crystal
structures based on the molecular design and doping level of organic semiconductors, which have
been regarded as formidable tasks in the field, and thereby new superior functional organic materials
will be created.

[RERX]

1) S. Usui, K. Takimiya, Synthesis of Soluble Dinaphtho[2,3-5:2",3"-f]thieno[3,2-b]thiophene (DNTT) Derivatives:
One-Step Functionalization of 2-Bromo-DNTT, K. Kawabata, J. Org. Chem., 85, 195-206 (2020).

2) C. Wang, D. Hashizume, M. Nakano, T. Ogaki, H. Tekenaka, K. Kawabata, K. Takimiya, “Disrupt and induce”
intermolecular interactions to rationally design organic semiconductor crystals: from herringbone to rubrene-like
pitched n-stacking, Chem. Sci. 11, 1573—1580 (2020).

3) H. Takenaka, T. Ogaki, C. Wang, K. Kawabata, K. Takimiya, Selenium-substituted
B-methylthiobenzo[1,2-b:4,5-b'dithiophenes: synthesis, packing structure, and transport properties, Chem.
Mater., 31, 6696-6705 (2019).

4) 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).

HAESE FEEY (Kazuo TAKIMIYA)
Tel: 022-795-6585
http://web.tohoku.ac.jp/ogchmii/index.html
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¥ & FH EE
RISEBEEHRE ERIB P 5E
EHR & %3
(Laboratory of EHIR B B
Organic Reaction Processes) B BE XM
B &% FHith &g

[ARBE] LZORERRFLDICYIZHYET, ARILEFICROONTVDHDERLLD
DETEEDERUGEYERIBICMA, DEDERICKIERRICREL-EELS)FER
TOERDORETY . RADHARETHAERS FOEEEFOFEEELN Lz RERSF
AIEZEIRY 5 TR, RAM. BHEIC ﬁi5é%ﬁbt\ﬁ¥%m‘£0)ﬁﬁ?ﬁ€'ﬁo’c
WEF, Sl BEFFERZERE L -ERLEETH LS OHEEMHOENRE
NERAT A ETERNOGAF T—ELRAEMRZEE L TLEY,

) ERSFABEERAVBRUSFER (FSULITLURT Y FERED—H) .
(R-¥35 1LY > Rkfihag Ris

j\CCQ(CO)4L2 . RiSH (fhig &) RW%CQ(CO)ALZ
[ stc;rummw%mr] R2

enantiomerically

(R)-FF V1) v Eafims

racem|c enriched
2 AR FHMEERVBROSFER (FSNTLURT Y FIgEAEDO—H)
JBu tBu Bec
CO,Bn BIRIE AL DI

EX(T7=2/) {/K )\/> P& BCC\N (11 mol%) BnOQC>(L
13/ RRKSY NS QNN §7S . L R

PN
BIAIE R AL OIS pn\“"KrN\ gu\:/kph (L Ho~R  NaN(SiMes),

H OH E (10 mel%)

Ph © Ph up to 99% ee

Cl
T SREBAMEEROHENSFER @REZAVERRISO—F] : KRHX3)

o]
T cationic NHO-Cusiitk (Rk#.8) R P
= alkyl, aryl (R} 5
N FS/0.2/11, 31454 R O
S E ) ?

[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.

[REMRX]

1) J. Kikuchi, M. Terada, Enantioselective Addition Reaction of Azlactones with Styrene Derivatives Catalyzed by
Strong Chiral Brensted Acids, Angew. Chem. Int. Ed., 58, 8458-8462 (2019).

2) A. Kondoh, M. Oishi, H. Tezuka, M. Terada, Development of Chiral Organosuperbase Catalysts Consisting of
Two Different Organo Base Functionality, Angew. Chem. Int. Ed., 59, 7472-7477 (2020).

3) A. Kondoh, S. Ishikawa, M. Terada, Development of Chiral Ureates as Chiral Strong Brensted Base Catalysts, J.
Am. Chem. Soc., 142, 3724-3728 (2020).

4) H. Tashiro, M. Terada, I. Nakamura, Consecutive O-S/N-S Bond Cleavage in Au-Catalyzed Rearrangement
Reactions of Alkynyl N-Sulfinylimines, Angew. Chem. Int. Ed., Accepted Articles (2021) DOI:
10.1002/anie.202100207.

5) L. Yang, H. Matsuyama, S. Zhang, M. Terada, T. Jin, Tandem Oxidative Ring Expansion for Synthesis of
Dibenzocyclooctaphenanthrenes, Org. Lett., 22, 5121-5125 (2020).

WS FMER; (Masahiro TERADA)
Tel: 022-795-6602 FAX: 022-795-6584
http!//www.orgreact.sakura.ne.jp/index.html
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(Biochemistry)

[(ARBE] HIEOEBHLEN (A A/ A FLR)OERBEER FLRICHT HIEED S FH
BIZOWTHRLTWET , HRACERIADAFICHLT LS ITHEAELL, £,
BREERFOMBEEFAOKFHAIRIFVICEVTLHOERNEELGBETZHE>TL
FYo COEIBREFICEVWTHIENAEBMAZREAML., EOAICIE C-MIREROBHEE
IO FHBOMAZITOTLET, =, HIEOX FLRAGEE, MEOEREZERT
BEELGVATLTY, MIANDOERL Y—& LTHEET S T0 Y DkEREEESR PHD (X
BERERFERFHIF OFEZAH I SIEFELTHRTI D, Fhrf=bIE, PHD A% HIF i
ERFEGDHZREEL W IZLDHRX FLRIGEN WP £ +-—EREBEHETSILZREL.
EDDFHIBORAZTHOTLET,

[Research] We are investigating the molecular mechanisms involved in the body’s response to
environmental stresses, including mechanical forces and hyperosmotic stress. 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. It is well known that 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 novel molecular mechanisms of the stress responses through PHDs. We
found that PHDs regulates stress-response MAP kinase signaling in response to hyperosmotic and UV
stresses.

[RE&RERC]

1) IsozakiY, Sakai K, Kohiro K, Kagoshima K, Iwamura Y, Sato H, Rindner D, Fujiwara S, Yamashita K, Mizuno K,
Ohashi K: The Rho-guanine nucleotide exchange factor Solo decelerates collective cell migration by modulating
the Rho-ROCK pathway and keratin networks. Mol. Biol. Cell (2020) in press

2) 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).

3) 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).

HAESdE  KiE —I1E (Kazumasa OHASHI)
Tel:022-795-6590 FAX: 022-795-6594
http://www.biology.tohoku.ac.jp/lab-
www/ohashi lab/index.html
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(Research and Analytical Center for iz BH &
gHiE £ #5

Giant Molecules) IR B
B F ME F17

[FARBEE]

ROFETPARE L2 —E, FIRIEOFAECERLLEYDER. EHLBEERD FOBEE
R EICEY SMRERMAL T 5, RERFARAFITIX, AL FAIEIC & 5F IRNWAF
BRRISCERMEZAVHERRGOREET O TS, BITHIREMICIE. ZEFHD
FRATHBAR S TEY . ENOZFALEERD FOBERTOH L VRIEFEDORE.
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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.

[RERX]

1) T. Nukazawa, T. Iwamoto, An Isolable Tetrasilicon Analogue of a Planar Bicyclo[1.1.0]butane with 7 -Type
Single-Bonding Character, J. Am. Chem. Soc., 142, 9920-9924 (2020).

2) Y. Yamada, A. V. Kuklin, S. Sato, F. Esaka, N. Sumi, C. Zhang, M. Sasaki, E. Kwon, Y. Kasama, P. V. Avramov,
S. Sakai, Electronic structure of Li*@Cso: Photoelectron spectroscopy of the Li*@Ceo[PF¢7] salt and STM of the
single Li*@Cso0 molecules on Cu(111), Carbon, 133, 23 (2018).

3) Y. Ishida, I. Nakamura, M. Terada, Copper-catalyzed Domino [1,3]/[1,2] Rearrangement for the Efficient
Synthesis of Multisubstituted ortho-Anisidines, J. Am. Chem. Soc., 140, 8629-8633 (2018)

4) Z. Xu, K. Oniwa, H. Kikuchi, M. Bao, Y. Yamamoto, T. Jin, M. Terada, Pd-Catalyzed Consecutive C-H Arylation
Triggered Cyclotrimerization: Synthesis of Star-shaped Benzotristhiazoles and Benzotrisoxazoles, Chem. Eur. J.,
24,9041-9050 (2018). Selected as Cover Feature.

5) A. Kondoh, S. Ishikawa, M. Terada, Development of Chiral Ureates as Chiral Strong Brensted Base Catalysts, J.
Am. Chem. Soc., 142, 3724-3728 (2020).

#AEE AR R (Takeaki IWAMOTO)
Tel: 022-795-6558 FAX: 022-795-6562
http://www.kiki.chem.tohoku.ac.jp/index.html

21



TPx v o RAD
HHFFEE AT

22

B B R R ST
R RS2
- BPEHRE E SR ST



RIERFZRFREFHRAREZER FEF ¥ /RO T

RIERZRZREFHAEREFER AFEFY R RAERFZOMERREAMTHLEZTYE
MEEH R & ERM MR, MR EEEMERFRLYBREINTVET ., FEICERAETL
DOMRFT - BB DOWTITHALET,

ZUYERFEHER (BBFF : L. E XA Institute of Multidisciplinary Research for
Advanced Materials IMRAM)) (&, 2001 £ 4 BICZENETORMIE, HEHE. RIS
LD 3M|EMIRE - BIRL TRELEHARMTY ., Zxl L& TZLDRITPERN
HHI L] EZEERLTVWET, €. B, 38K, . 20F. M TEELGE. itk
FAEMEBELFZRORELGEITBEVTEEIN TN RICEEREINTE-YE - HEBHDEZE
RUILL, §RTERFICHRLD., ChoZxT/ LRILVLTERERLETLHEE5T/YE - #8
FRRFMRETHIELICEY ., FIIRBERORE., FIFHEOEHFHMLICRFLIZLEZBME
L. TOBRRZHEETTHIETY,

EEMEHEAR (BFF : £8F. E XS Institute of Materials Research) [& 1922 £ (Z5%
BEINF-EBICBEROHAIHERTHY. 1987 £ 5 A, HILXFEMELELREF ARHE
e LTEERBLEHEMRTYT ., AIEATIE. 2EBZEILYD. FEK, £53vH X, &
BMBLEDLRELYE - MHICET I2ERECAOEEOMEIZELY ., EICHEIZHRID
-G #MEZERHT A EEBMEL, HRICEMRT S LTI,

MERFESENER (BEF5: WPL, AIMR. %X 4 : World Premier International Research
Center, Advanced Institute for Materials Research) [&. BHILKZE®D 100 BEFHL 1=
2007 FICXEBRFEDER Yy TUNILHARARTAT S L1 ELTRE—FLELT,
AIMR TlE, WV EBASR] TF/ 98] TF/EENAFI BLUTTNRA R/
ATL] DADDEEHEFLICHE - LF - I LY POV R G ERRBELFEMELEN
5., REMOEEEEMBICET 2MEET O -TVWET, -, EHNFHHEIOHERAFTLEEHE
DREZBEL T, [FRELELEFARBOBRICHAZFILTULET,

RAERZXRZREZHAEREFER AEF Y VAR RADIT AN TOHREETIFEZHLEF
MOZHEFERINTELT . KERMLDEF - AZEL - TEYET,

KNI LY FERFRADEZZEFESNDSFESARITIC, RIEKXRZRFREEFEHE
MEZER ATEFry UNRICHERT P REOBARVERREZOHEMBEBNL T
WEY., FYFHEEARZDOR—LRA—D (AEMBOR—T(2HBF) [CTHRELTTS
Lo KXV T LY MBKRERERBRT 2FEDHRDSEICHENIETENTT,
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(Solid-State Metal-Complex Chemistry) HHIE ADHA

[IRBME] ERERIL. BBRERAT 2 LTORAY OFKY - BHY EBALUTF) HoED
DFHEALEYMTT ., TOERBA A VOBILREERE VREIX. B4 U OERITIA.
BAFLEEERAYDEMBEEHIEHTOICLICK >TRREIDZBKRICERDZENTESE
T BIAIE, TITETIEHALTEINSEL . EBRA AV ETNER CEBREFEHEA
BHEDEICE ST, BMRMBEBEPEFRRZENT OIERTERBFEHRAT S L
ATEFEY, HRRETIEH., EREBARICLLIERAEFLTOEFOLRAELOBERIE &I
BRABEF - XY ERBILIVICITITILORRICBYBATHEY, BT, BFL
TOEFBE - EFBBOFHICL 7 FREY FO=Y RORE. 2 FHER#EEEEED
FF. BRIEETEEZ M FMHORAKE LA - SR MEEERICKSEF - REUH
ZRROFEHRGEICMYBATEY . EREDFRFVYICITITIL-FT/ITITILD
-GIREZRETHIILEZBELTLET,

[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.

[RFEFRX]

1) J. Zhang, W. Kosaka, Y. Kitagawa, H. Miyasaka, “A metal-organic framework that exhibits COz-induced
transitions between paramagnetism and ferrimagnetism”, Nature Chem., 13, 191-199 (2021).

2) M. Nakaya, W. Kosaka, H. Miyasaka, Y. Komatsumaru, S. Kawaguchi, K. Sugimoto, Y. Zhang, M. Nakamura, L.
F. Lindoy, S. Hayami, “COz-induced spin state switching at room temperature in a monomeric cobalt(II) complex
with the porous nature”, Angew. Chem. Int. Ed., 59, 10658-10665 (2020).

3) J. Chen, Y. Sekine, A. Okazawa, H. Sato, W. Kosaka, H. Miyasaka, “Chameleonic layered metal-organic
frameworks with variable charge-ordered states triggered by temperature and guest molecules”, Chem. Sci., 11,
3610-3618 (2020).

4) P.-J. Huang, K. Taniguchi, H. Miyasaka, “Bulk Photovoltaic Effect in a Pair of Chiral-Polar Layered Perovskite—
Type Lead lodides Altered by Chirality of Organic Cations”, J. Am. Chem. Soc., 141, 14520-14523 (2019).

5) J. Zhang, W. Kosaka, Y. Kitagawa, H. Miyasaka, “Host—Guest Hydrogen Bonding Varies the Charge-State
Behavior of Magnetic Sponges,” Angew. Chem. Int. Ed., 58, 7351-7356 (2019).

6) W. Kosaka, Z. Liu, J. Zhang, Y. Sato, A. Hori, R. Matsuda, S. Kitagawa, H. Miyasaka, “Gas-responsive porous
magnet distinguishes the electron spin of molecular oxygen,” Nature Commun., 9, 5420(1-9) (2018)

HAESE B % (Hitoshi MIYASAKA)
Tel: 022-215-2030 FAX: 022-215-2031
http://www.miyasaka-lab.imr.tohoku.ac.jp/
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(Nano/Micro Chemical Measurements)

(AR E] [/ - 24y OHROFHAES]

F/ - RAVOLEMEFMALIIEE - £EEZOERBILESERICET AR HFRAEZ DD
HAEEEDHTVET ., PWFEDOEH. PHREBOIFEREZFTTEL. N4 - RIE-BR - IT%
TOERGEERRE LE-BELIH - BESHLBEICIHAREEDTLET,

HMEOERAFRLRHEEEZREL. 1 V7T VY, Covid-19Hiik. BEEVLHEENDT VAT
YTAL) TIEAEZERRELTVET BT/ BREMNALEZR—N—1 5 00HT/(
R2&d. ERATVOBRETIVDMMAEERAELTVET, BHBDO L—Y—HEELD I
FHRL. T7AVILKED) VBEZEBRGEERRE LEM/NREETAICHKE L TLET,

[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 and single molecule analysis. In such nano-micro spaces, interfacial phenomena
are important, and we have investigated these phenomena and methods to elucidate them. We will open new
science based on original methods.

[ﬁ‘.i’ﬁjﬂ
Grasianto, M. Fukuyama, D.M. Mott, Y. Koseki, H. Kasai, A. Hibara, Organic nanocrystal enrichment in paper
microfluidic analysis, Sensors and Actuators B: Chemical 333 (2021) 129548. https://doi.org/10.1016/j.snb.2021.129548
K. Nishiyama, M. Fukuyama, M. Maeki, A. Ishida, H. Tani, A. Hibara, M. Tokeshi, One-step non-competitive
fluorescence polarization immunoassay based on a Fab fragment for C-reactive protein quantification, Sensors and
Actuators B: Chemical 326 (2021) 338212. https://doi.org/10.1016/j.snb.2020.128982
M. Fukuyama, A. Nakamura, K. Nishiyama, A. Imai, M. Tokeshi, K. Shigemura, A. Hibara, Noncompetitive Fluorescence
Polarization Immunoassay for Protein Determination, Analytical Chemistry 92 (2020) 14393-14397.
https://doi.org/10.1021/acs.analchem.0c02300.
K. Nishiyama, Y. Takeda, M. Maceki, A. Ishida, H. Tani, K. Shigemura, A. Hibara, Y. Yonezawa, K. Imai, H. Ogawa, M.
Tokeshi, Rapid detection of anti-H5 avian influenza virus antibody by fluorescence polarization immunoassay using a
portable fluorescence polarization analyzer, Sensors and Actuators B: Chemical 316 (2020) 128160.
https://doi.org/10.1016/J.SNB.2020.128160
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 Chip 18 (2018) 356-361.
https://doi.org/10.1039/C7LCO1121K
T. Endo, K. Ishikawa, M. Fukuyama, M. Uraoka, S. Ishizaka, A. Hibara, Spherical Spontaneous Capillary-Wave
Resonance on Optically Trapped Aerosol Droplet, Journal of Physical Chemistry C 122 (2018) 20684-20690.
https://doi.org/10.1021/acs.jpcc.8b03784

oyErEgSE  KJR ¥ (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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1. PFRAEVEZFRALEHLOVEFIVE2— 2 —DEBEE
TNARERARGEFNALEZRFE S OO 22—

. T/ EETOEERERBEOHE
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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 &R EM]

1) Z. K. Qi, P. Mishra, F. Ara, H. Oka, Y. Sainoo, K. Katoh, M. Yamashita, T. Komeda, Magnetic
Hysteresis of Single-Molecule Magnets Adsorbed on Ferromagnetic Substrate, ACS Nano (2019)
10.1021/acsnano.9b04428.

2) P. Mishra, Z. K. Qi, H. Oka, K. Nakamura, T. Komeda, Spatially Resolved Magnetic Anisotropy of
Cobalt Nanostructures on the Au(111) Surface, Nano Lett. 17 (2017) 5843-5847.

3) F. Wu, J. Liu, P. Mishra, T. Komeda, J. Mack, Y. Chang, N. Kobayashi, Z. Shen, Modulation of the
Molecular Spintronic Properties of Adsorbed Copper Corroles, Nat. Comm. 6 (2015) 7547.

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.

Sy EpEAS S CKHEGL  (Tadahiro Komeda)
Tel: 022-217-5368 FAX: 022-217-5371 tadahiro.komeda.al @tohoku.ac.jp
http://www2.tagen.tohoku.ac.jp/lab/komeda/
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Quantum b based structural biol B & REm ASE
(Quantum beam-based structural biology o o g

and chemistry Lab.)

[FRWME] MIREREE. ERNMEREGE., SRR EXZAIEELEREBRAYETHDL S
DINVBEDIMABEITORELRCEELTEY ., BEZRIETIRICEDLSHGRENEL
FECTOMNEKRNMFENTEELEL Rz, LML, 2NV ENESERDEFEARA7—IL (T L bbb~
SR TEHKFZERFOBESETHMIRZ DICEFLLEMIBETT, BMBETIE. X
HEREFL—Y— 1) KA EEDEFE—LEZRAWVWT, 2RV EORTEEICEZ-T
WA IEREEPBETIEZAIRIE T 2 EAMBAR VATV ARZMS VR BORGHE (K 2)
VAV LGRIGEHMET SBERORCEBEHEPICRVBATVNET 29, £, Soh-RBELR
BEBRREREICI VN VESTFOERENBR LFHELZ L OO FORIEEZBELET,

[Research] A protein is one of the biomolecules that are essential to the phenomena of life, such as cell
signaling, in vivo catalytic reactions, storage and transport. A three-dimensional structure of a protein is
closely related to its function, and there has been an interest in how a protein structurally changes when it
functions. However, new techniques are needed to capture the movement of proteins on a fast time scale
(femtoseconds to milliseconds) at an atomic level.

In our laboratory, we are developing techniques using a quantum beam such as an X-ray free-electron laser,
synchrotron radiation, or an electron beam to visualize actual chemical and structural changes in proteins. We
will reveal the reaction mechanism of light-sensitive proteins and the reaction mechanism of enzymes
catalyzing unique reactions. Furthermore, we aim to design and create protein molecules with new functions
based on precise information from dynamic structural analysis.

[RFERX]

1) Y. Shimazu et al., High-viscosity sample injection device for serial femtosecond crystallography at atmospheric
pressure. J. Appl. Cryst. 52, 1280-1288 (2019); M. Kubo et al., Nanosecond pump-probe device for time-
resolved serial femtosecond crystallography developed at SACLA. J. Synchrotron Radiat. 24, 1086-1091
(2017); F. Mafune et al., Microcrystal delivery by pulsed liquid droplet for serial femtosecond crystallography.
Acta Crystallogr. D Struct. Biol. 72, 520-523 (2016); M. Sugahara et al., Grease matrix as a versatile carrier of
proteins for serial crystallography. Nat. Methods 12, 61-63 (2015).

2) P. Nogly et al., Retinal isomerization in bacteriorhodopsin captured by a femtosecond x-ray laser. Science 261,
145-152 (2018).

3) E. Nango et al., A three-dimensional movie of structural changes in bacteriorhodopsin. Science 354, 1552-1557
(2016).

4) T. Tosha et al., Capturing an Initial Intermediate during the P450nor Enzymatic Reaction using Time-Resolved
XFEL Crystallography and Caged-Substrate. Nat Commun. 8, 1585 (2017); M.Suga et al., Light-induced
structural changes and the site of O=0 bond formation in PSII caught by XFEL. Nature 543, 131-135 (2017).

SYEPEAR S Ptk PR (Eriko Nango)
eriko.nango.c4@tohoku.ac.jp
http://www?2.tagen.tohoku.ac.jp/lab/nango/
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[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.

[RERERC]

(1) D. Shiga et al., Thickness dependence of electronic structures in VO2 ultrathin films: Suppression of the cooperative
Mott-Peierls transition, Phys. Rev. B 102, 115114 (2020). (Selected as Editor’s Suggestion)

(2) K. Yoshimatsu et al., Metallic ground states of undoped Ti2Os films induced by elongated c-axis lattice constant,
Scientific Report 10, 22109 (2020).

(3) D. Shiga et al., Emergence of metallic monoclinic states of VO films induced by K deposition, Phys. Rev. B 99,
125120 (2019).

(4) M. Kitamura et al., Relationship between charge redistribution and ferromagnetism at the heterointerface between
perovskite oxides LaNiOs and LaMnOs3, Phys. Rev. B 100, 245132 (2019).

(5) R. Yukawa et al., Control of two-dimensional electronic states at anatase TiO2 (001) surface by K adsorption, Phys.
Rev. B 97, 165428 (2018).

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

HESE fEA  JA&E (Hiroshi KUMIGASHIRA)
Tel: 022-217-5802 ; E-mail: kumigashira@tohoku.ac.jp
http://www2.tagen.tohoku.ac.jp/lab/kumigashira/
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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.

[RFEWX]

1) Onizuka, K., Ishida, K., Mano, E. and Nagatsugi, F. Alkyne-Alkyne Photo-cross-linking on the Flipping-out Field. Org.
Lett., 21,2833-2837 (2019).

2) Murase, H. and Nagatsugi, F. Development of the binding molecules for the RNA higher-order structures based on the
guanine-recognition by the G-clamp. Bioorg. Med.Chem.Lett., 29, 1320-1324 (2019).

3) Onizuka, K., Hazemi,E. H., Sato, N., Tsuji, G., Ishikawa, S., Ozawa, M., Kousuke Tanno, K., Yamada, K., Nagatsug, F.,
Reactive OFF-ON type alkylating agents for higher-ordered structures of nucleic acids. Nucl. Acids Res., 47, 6578—6589
(2019).

4) Onizuka, K.,Miyashita, T., Chikuni, T., Ozawa, M., Abe, H., Nagatsugi, F., Structural optimization of pseudorotaxane-
forming oligonucleotides for efficient and stable complex formation Nucl. Acids Res., 46, 8710-8719 (2018).

5) Yamada, K., Abe, Y., Murase, H., Ida, Y., Hagihara, S. and Nagatsugi, F. Synthesis and Properties of 2’-OMe-RNAs
Modified with Cross-Linkable 7-Deazaguanosine Derivatives. J. Org. Chem., 83, 8851-8862 (2018).

IR kik $ (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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(Laboratory  for  Nanobio  Functional HEHIE EAREREE
Materials/Chemical Biology & Supramolecular .
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Asymmetric Photochirogenesis) sl

B #% #HKRCF
[AEBE] UHAEETIL. DNAORNA L EDREE. FLTH UV BELREERETFD. Xitt
RADTUD Y bEF N T HEMHEADIEREZBIELHARZT>TVET,

T/ NATRFIZEWNT, BRE-HBEERBEDAE ST ZOHEED on-of f HliEA, ERIEIZFH
FTTEELRREBETYT, BRIINERKICISE L THEERIED on-of f #iHEERT 5 A TED
BIRICEMATOWET, BICEBRRRETOREMBICEMM T MREREBICEE L, EHniE
TEEREMAE O ER DM TOAEDZXRE L., EEMETERERDDED L L EMm RS
MR ERNRBEEORRICEYIL., BE nvivdBEREGT T, FEELEORBEZET
EN-ENRINEAREE T 5 2 RAMEAIZARNA I BISRET B2 X A S AIREEDRIRIZH AL
L., EFEE HRFE T AMED OH7R— b #BTHE 0 0+ SARS-CoV-2C0VID-19 AEERFIZ £
HMATWET, ZOKSITHBRIBIZ & 2 BELEREEFHRRICRATHAEEZHELTLET,

Fle. VNI B ZEEHINA G EARSAFERFTLERDFIILRILE., 7/ FFI)L/\A
AUTHA—ELTERL, RERE - MR REREEREREE CaDERFTREZERICHAE
. HFLOAERDOIREEZBIE LEAEERY., HARSOERE - SBMSEEE2ET 558
A& CD)RAETEERMFELAZEEZXTAL-ARLERE S (CPL) MG EFHS FORIEIKEE
HHEL L RICZOEREMERER. ZLTF0HM2ER LSRRI REATHET,

s ACdimer

90%ee

T/ INA F 3 FHERED on-of F il FTINAFTFINITIE—
[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.

[RFRERX]

1) Quantitative Analyses of Foerster Resonance Energy Transfer Identical Pyrene Chromophores In DNA Scaffolds, ChemPhotoChem 2021, 5, 167.

2) Protein adsorption behavior in nanoscale phase-separated PMPC-containing block copolymers, Eur:Polym.J., 2020, 135, 109885.

3) Near perfect H-H on the supramolecular photodimerisation of 2-AC with self-organised gemini surfactant bilayers, Chem.Comm., 2020, 56, 10058.

4) Efficient Light-Harvesting Antennae Resulting from the Dense Organization of Dyes into DNA D-Threoninol, Ang. Chem.Int.Ed.,2020,59,11360.

5) Underwater Bubble and Oil Repellency of Biomimetic Pincushion and Plastron-Like Honeycomb Films, Langmuir,2020,36,6365.

6) Reversible changes in the orientation of gold nanorod arrays on polymer brushes, Nanosca. Adv.,2020,2,3798.

7) 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).

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

SrEREESE B4 - FnHfEZ (Takehiko WADA)
Tel &FAX: 022-217-5608 ; E-Mail : hiko@tohoku.ac.jp
http://www2.tagen.tohoku.ac.jp/lab/wada/
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TWb, HICHRiE, £ MABRODBRIRICE T2 XV ERBEEERBICEREZHT. TDA
W XLDBRIZCKELERNA DN, KAARICK Y MR TEETSIIRITI+—ILEKFY
NIENSERITELADREDDFANILTORRBRIZEDGAD EHFLTLNS,

[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 cooperate for the protein quality control in the early secretory pathway
comprising the endoplasmic reticulum and the Golgi apparatus. This work will provide molecular
insights into neurodegenerative diseases and diabetes caused by misfolded proteins.

[RERX]

1) Zhang' Y., Inoue, M., Tsutsumi, A., Watanabe, S., Nishizawa, T., Nagata, K., Kikkawa, M. and *Inaba, K. “Cryo-EM
structures of SERCA2b reveal the mechanism of regulation by the luminal extension tail” Science Advances 6,
eabb0147 (2020)

2) *Kadokura, H., Dazai, Y., Fukuda, Y., Hirai, N., Nakamura, O., and Inaba, K. “Observing the nonvectorial yet
cotranslational folding of a multidomain protein, LDL receptor, in the ER of mammalian cells” Proc Natl Acad Sci U
S A4. 117, 16401-16408 (2020)

3) Okumura, M., Noi, K., Kanemura, S., Kinoshita, M., Saio, T., Inoue, Y., Hikima, T., Akiyama, S., Ogura, T. and
*Inaba, K. Dynamic assembly of protein disulfide isomerase in catalysis of oxidative folding, Nat. Chem. Biol. 15,
499-509 (2019)

4) Watanabe, S., Amagai, Y., Sannino, S., Tempio, T., Anelli, T., Harayama, M., Masui, S., Sorrentino, 1., Yamada, M.,
Sitia, R. and *Inaba, K. Zinc regulates ERp44-dependent protein quality control in the early secretory pathway,

Nat. Commun., 10, 603 (2019)

5) Inoue, M., Sakuta, N., Watanabe, S., Zhang, Y., Yoshikaie, K., Tanaka, Y., Ushioda, R., Kato, Y., Takagi, J., Tsukazaki,
T., Nagata, K. and *Inaba, K. Structural basis of sarco/endoplasmic reticulum Ca>*-ATPase 2b regulation via
transmembrane helix interplay Cell Reports, 27, 1221-1230 (2019)

6) 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)

7) 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)

HAESE  FREE BRIK (Kenji INABA)
Tel: 022-217-5604 FAX: 022-217-5604
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(AEWME] 22N\ VEF, ERICETASEIELEHAEETDIELKREZTHED S FH#
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Y& pb3 M DNA LIZHE I+ 55V EE,

[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.

[

1) Kamagata K, Kanbayashi S, Honda M, Itoh Y, Takahashi H, Kameda T, Nagatsugi F, Takahashi S,
“Liquid-like droplet formation by tumor suppressor p53 induced by multivalent electrostatic
interactions between two disordered domains.” Sci. Rep. 10, 580 (2020).

2) Oikawa, H., Takahashi, T., Kamonprasertsuk, S., Takahashi, S. “Microsecond resolved single-
molecule FRET time series measurements based on the line confocal optical system combined with
hybrid photodetectors.” Phys. Chem. Chem. Phys. 20, 3277-3285 (2018).

3) Itoh, Y., Murata, A., Takahashi, S., Kamagata, K. “Intrinsically disordered domain of tumor
suppressor p53 facilitates target search by ultrafast transfer between different DNA strands.” Nucleic

Acids Res. 46, 7261-7269 (2018).

SyEPEEAS ST - 58 TR (Satoshi Takahashi)
Tel: 022-217-5842
http:// www2.tagen.tohoku.ac.jp/lab/takahashi-s/
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[FARME] TS FRIRZE L TAG - REDHBERRAIZHT

ARATEIZDERDFAIEEERAT S LT, BHRGBEZRRLTVET ., £EWEIERE
[CEAET BICIE. ERDFOEHOHEZHMONFLEOMEERANMRENRE, $OhbASE
FERETHRANDENERTT . HHRETIE, ARILF - BHOFILF - EHELFFCESW
THI=GHEEDFERET - L. EAERORREMERAEL TLET . BAMICE, BR
EECHIERNS T FIVEEL EQERKEEERIRMICAIRIET 28 TO—T. 7—C FMLEY
24 B2y EEYMERV-EREFEEORFERMN G EDREICRYBATHEY ., &
NoDEEMED FEREMDAFEMBERMEMAEGHEDILITL Y ESEREBITETHE
AR FOBECRERBOXREICEY FY,

[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.

[HRF&kamX]

1) T. Kowada, K. Arai, A. Yoshimura, T. Matsui, K. Kikuchi, S. Mizukami, “Optical manipulation of subcellular protein
translocation using a photoactivatable covalent labeling system”, Angew. Chem. Int. Ed. 2021, in press.

2) T. Kowada, T. Watanabe, Y. Amagai, R. Liu, M. Yamada, H. Takahashi, T. Matsui, K. Inaba, S. Mizukami, “Quantitative
Imaging of Labile Zn?* in the Golgi Apparatus Using a Localizable Small-Molecule Fluorescent Probe”, Cell Chem. Biol.
2020, 27, 1521-1531.

3) 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. 2016, 12, 579-585.

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. 2014, 47, 247-256.

S EPERE S K E # (Shin MIZUKAMI)
shin.mizukami@tohoku.ac.jp, Tel/Fax: 022-217-5116
http://www?2.tagen.tohoku.ac.jp/lab/mizukami/
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[ARBEE] 2 BECOSLLaV /I NTHRDBIMERE TOERORRETO>TLE
T HAIE. BIEARAEECEEEERATIE. FEMRELBSRICKREKELTINEE
FIALEEHLWMERERIG - 08 - BEOTOEABEREICRYMBATEY . REFKEOS
BMALICHEALTVWET, £, ERTRADE LW SHHEOH LI+ UikAERRE
LT. TOEBEYEOIFEZMEAL DD, FELGYELTHROSBEM. AXSHIOER
DRAKGEETO>OTVWET, EETIE. ZBRIERFBBEEMBRI XA T VAR EFE ST
Carbon Dioxide Capture and Storage (CCS)IZHHYFMATILVET, FL T, HifEL =4
HREFTDIAVR—F RV IDELEZREZHAEGHE. BR - 2RE - REGOFHL
WEBEEEUY—DOREET O TVWET, FIZERILLATILTE FOEESRERERU.
OYVIRTI—EEZRAVEAER) DREELGLEOFREREICHIILTLET,
1)REXEERREEYSA /AT O3 =R T A 3) mRREERtUY—

2) 47 V%K kB Carbon Dioxide Capture and Storage

[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&ER]

1. Ligand Design for Catalytic Dehydrogenation of Formic Acid to Produce High-pressure Hydrogen
Gas under Base-free Conditions, /norganic Chemistry, 59, 4191-4199 (2020). (Supplementary Cover)

2. NH3 absorption in Brensted acidic imidazolium- and ammonium-based ionic liquids, New Journal of
Chemistry, 44, 20665-20675 (2020).

3. Structural Characterization of Proteins Adsorbed at Nanoporous Materials, Analytical Sciences, 37,
49-59 (2021).

HAESE IR 2 (Hajime KAWANAMI)
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(Heavy Element Chemistry)

[ARBME] BARICHFET IRRFIREFES2DVSVETTYEA, BEORTYZD
Lo 118 FOTREFTHAAIMIZER SN, TOFENERE SN TLVES (2016 £ 113,
115, 117, N8 FERHRAZN, =ZR=JLNh), EXAEDVLM), THP2ds), +HRY

V0g) I[TRE) R TYZOLEYENT -~ =8

e AN —_ NT H 2 13 14 15 1617 | He
FREBIVSUTRREFEVET, COFH e T
KOBICAITRNIRLEEEEIN, & |ralvel: « o ¢ v s o w w wlalsi|els|ola

NICE > TEABZICHLVADHENYY  |Kfcfselnlyioimmirelcolnijouiznicalcelns|selbrike
ONE LI REDTANF—OR, | FELF RS e e e
HEVERMEHEORER L EAL [
T, Bf=blE “BRFR" LR BDOYE wowf [ oo o e oo oo T e oo
STVET, AFRETIE, RDLSH 777 alm ;;
BEXROILFICEATIMREEDTLET,

(1) BFERETERSNIAPRLTCRFESOLRICHET 2E-B7VF /(M F
F (RFES 101 LLL) OIEFHMEZ “SUJILT bL" LALTHLMNZTEHENSF
Y LU VI BHRIZRYBATHLET,

(2) 5f BEFHPEETET7IF/ A4 FRROBEGILEHIRSGEVE, 1T 08 E K
- BEANIRAE, BRMLEST, 8B, A4 UERE Vo BRNSBRIEEHFEEAL
THRARTWET, 1=, FEARTIF THREE L ERFABEAORETEREDD S DFEL
DRFRZEDH - BT 5-0DFH LV DBEEORR G ELEDTLET,

[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.

[RERERC]
1) Sato, T.K. et al., Measurement of the first ionization potential of lawrencium, element 103, Nature 520, 209-211
(2015).
2) Aoyagi, N., Palladino, G., Nagasaki, S., Kimura, T., Optical Properties of Trinuclear Citrate Complexes Containing
4f and 5f Block Metals, Bull. Chem. Soc. Jpn., 91, 882-890 (2018)
3) Kitatsuji, Y., Electrochemistry of actinide, Radioisotopes. 67, 483-493 (2018).
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