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photo-reaction pathways of a bacteriorhodopsin Y 185F
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Spectroscopy."
#35 : Kyosuke Oshima, Arisu Shigeta, Yoshiteru Makino,

Izuru Kawamura*, Takashi Okitsu, Akimori Wada, Satoru

Tuzi, Tatsuo Iwasa and Akira Naito*.
MESE & 5 . Photochem. Photobiol. Sci.
(2015) DOLI: 10.1039/C5PP00154D

14, 1694-1702

INFEFTIHLIZLVFF— G NZRIFEZ
PRI EONIEMEREEZ A ST D701, NMR #l
EHD & 37 BN LT 2B LIRS 23 AT
REZ2 In-situ YRS -[E /A NMR S8 2 B % - WR 2D
T& e, ZOFEIMO Co=—7 R HETH D (FEik
Za—AL¥— No.13), ADOENMEIELZET D7 +
Ar RV R - AoEM#KEE b oYY —
o R7 v T OSPEOBINC KT L TR[L, 2, 3,
4]

DT, EEER 7 e B TR B
N7 F VA KTV A2 T, O FRKOHEM D E
VN Y185F A BLAR[S]% A T Ml sE AT 21T - 72, I REHA
ERBD DO, LF T =D 20 FHD AT IVIRFE
BELORY = gD 14 % B ORFE % BCRERMI
Ll v T — A zHESETWelZnWe, 20X
T7BHE, Bohi BClkFr T MERZEDEE L
F IV OREZ KT 5 Z L d D, 20 & H DKE
13D NMREHIE R T A/ A2, 14 FBRBORFE 13

D NMRAZEIY /7 FERBIZENENEUE TH 5,

AT R BT v ORISR 24— b Z
VAR L3 A O VT — VEEIC R LT NMRF
BRBURICEALT 5120 THD, T NbEE=XY
T3HT TRV LT — VB R 5 2
EBTE D,

Z OB BRIIHENESIRIE T 1:3 OFIE T all-trans
& 13-cis, 15-syn Bl &4 > TV B, BIE IXREIEGIRAE D
BAZ— L, FREIEIRG, BIERSIRE, S SeiR
EWVIH i EIEARL LTITo72, 13-cis, 15-syn U3 E
&R RFIEI IR RE 2 S 0D T2 A DL IRE NMR A2

178

MZDRIHERRMEF DB T, Fx IZLHIN G5
RIS 5 ) Fa K7 0 13-cis, 15-syn LA S D
FRIAR(CS*)Z NMR TBLHIL T2 Z L Z2RIB L T&
770 13-cis, 15-syn BUDEIA NS NEFKAHEH L TH
ST FREARICBE T A4 EIOEBRICB N TS,
PRI E AR NMR 351 &> TLCS*AFEAEL TWA Z &
ERHOMCLE 1), £72, 74 YA 7 LDOBIIC
HNDHNLOPREICOWT S Z D L FF— /L O
ZEIMT S Z ST L,

SRl E Ry BREETEAL L OBIREIBET D720
W EFRETO X Ry BREEE I G LT,

In-situ

51 iR

[1] Y. Tomonaga, et al. Biophys. J. 101, L50-L52 (2011).
[2] H. Yomoda et al. Angew. Chem. Int. Ed. 53, 6960-6964
(2014).

[3] A. Naito and I. Kawamura. Adv. Biol Solid State NMR
Chap. 20, 387-404 (2014).

[4] A. Naito, I. Kawamura and N. Javkhlantugs. Annu. Rep.
NMR. Sepctroscopy, Chap. 5, 333- 411 (2015).

[51S. Sonar et al. Biochemistry 32, 2263-2271 (1993).

A bk (1308, 15-ym)
Ck --,'-—-<. C’w%
(13-cin, 1% ‘,-—- cs T Photo-irradiation
labbens) spinner apparatus
\ \ [l . e for MAS NMR
“ / AT
L 3
Cﬁ\w -0 3]
(a8 trany) h
Y185F - bR Photo
irradiation

(13cin, 15an0)

(L)

S -y
% Sm @

X 1

In-situ JEAREF-[E K NMR {EIC K-> TH SNz LY
T UFu K7 YI85F BRABOMGRE & LT
F— L DOREE



HFWREAR RESDEDFRI Z1—ALE—

No. 25
TR 27 €9 R

EERBN T RUDLRTORT O UO8EA D =X LR

FE = (BILKR-A03 FHEATIEEHENTZEE)
FRER TS (44 K- A03 FHEAFFEIEF)

i X 7 H : "The Role of the NDQ Motif in
Sodium-Pumping Rhodopsins"

#35 © Keiichi Inoue, Masae Konno, Rei Abe-Yoshizumi,
and Hideki Kandori

MEREA S5 - Angew. Chem. Int. Ed. 54, 11536-11539 (2015)

B 72 & EICHARMAED DR ONZ B Y v 37
ETharMeEw o K7y 13, KO R LF—%ff
ST HR Cl7p ERfix a4 A &k T 5[], £OF
T Na' &2kt d 50 N7V ATRERL D> T m
ST, 2013 FF 2 TR FBICAE BT B UEEEME o
T A HERENRIAN R X N D AR T EIE L
72121 KR2 L& fF i3 7= oa R 32 W3 %
S DS S HBSMAl~ Na*A 4> k4 508, %
DBE A F = X DT OWTIIARBEREN S - T2, il
ZIIWE e K7y 3% & LT all-trans L5
F=nEBZ R TERTFICESG L, Tk T
13-cis BUI~EMEATHZEE NI T—LLTAFD
WRERERE S5, Lirle RAY v HOLFF— L
VA A DR E TR L EERSY & HHAE Schiff
WIAEAZER L, ZOEERD NatOlfiko K& 72
L7220 KR2 3 EDBEIC L TEDREZ iR LT

Cyto‘wlasrr,ic side
Gln12\3t )

L]

Asp116
‘&( Lys255

| . |l-trans

Asn112 > a

=n \_/‘/" ¢ retinal
—~ |

Extracellylar side = L \

Light Light

WT KR2

0/ \i? ik \f
J 1

Light Light
KR2 KR2
D116N i Q123A }
\ or Q123V
K

o K
Slowed

@vn /
LM

X 1.KR2 ® NDQ & F— 7 L BRIKDEH 1 71

WEHEDNTEL o TWiphotz, FO-dFkx X
AAR BRI BEER. IR & oS FFE
IZE D KR2 OfE &AL, NataRe 7| K
TUUTREENTWDT AT X T AT
W, VA IUnbiRb NDQ EF—7 (X1 1) @
B, T ANRT X UERDIG)N HALT 5 & F D) h%
LS, NatD ¥ v 37 B ~OBGAREKE % B < ATHE
WRnd 52 EEHLNZ LB,
ARFZETIEHF 7212 NDQ EF —7 D=4 (N112,
D116, Q123) DOZAERMEE(ERL | @ERIEIC LYk
P A 7 NVORIEFBFRZ TR D Z & THIEIED Na'fi
ISR LEEIEHE L (K1 F), DR, D116
IERISEHCTLFF = b HZZITRY . NardE
AR AR 2 EARSNTE, S HIC Nar iR 7Z2 i
IAIZ Q123 2SBYE- L, N112 ABUAT NatZ @A I
AT DI Lo T, BB EEDER SN TND
ZERbotz (M2), 20X HICARIORZEIZE
T KR2 @ Na'fgik|Z i1t 5 NDQ EF —7 DF TN
ODEFPHO N E ST, NatARy 7' RV 3R
IR T bk x AR ORI G L 7o TR, #
RIBDOZEOLNSERRDET VR E LTUEERSH B
EEZEXTWD, FAEELNFRIZOVNT 2015
M7 A 29 HFOLFTLERROHT] 72 & THIEN 72
SN, SRITARMAE S LI, Bhed A D =X L
eI A FE /e E~DRBAN SR S NS,
[1] Ernst, O. P, etal. Chem. Rev. 114, 126 (2014).
[2] Inoue, K., et al. Nat. Commun. 4, 1678 (2013).
[3] Kato, H. E., et al. Nature 521, 48 (2015)..

Cytoplasmic side

Gin123 I-
.
all-trans
K#’\ retinal
Asp116 | ﬁ"’y
Ser70 [ . Y
--l'\‘
asnt12 | % Asp2st
TN ]

Extracellular side

KR2

# Light

Aspi16

-

Ser70 r
>
Asntiz _{(4)) Asp2st
[

Asp251

Asnt12] & o]

X 2. A EORFZETH S M7 - 7= KR2 D
Na'lijih A 71 = A 1



HFWREAR RESDEDFRI Z1—ALE—

No. 25
TR 27 €9 R

RADEEEZMIEET D : A F ViRKPTD M) T Ly b OIRERH

ETH Ty TaUN—D3 Y

FHERT
Mt s (LRPET. - A03 AZERFZEERE)
FHSCEH : "Photon-Upconverting lonic Liquids: Effective
Triplet Energy Migration in Contiguous lonic Chromophore
Arrays"
# 3 . Shota Hisamitsu, Nobuhiro Yanai,* and Nobuo
Kimizuka*

MEREAS5 + Angew. Chem. Int. Ed., 54, 11550-11554 (2015).

WRIKIT Y T CHER T VX LRETHD E NS D
DIERDOBRHETH o122, ZIUTK U TR FE T A
VAaR y s Rl SR A AT S 2 K
WTDORFFEC L VRS TWD, 2D X ) 72iRIEICE
T 5L DR EMEMELE~EBIT 52 LT, HiL
VHBTBIEREHCEIRIT 2 Z L W TERWEA I, LD
FEDOH LNAT T2 OMNAMIETH S5,

RIRDHFTHA A R TIEZ D X 5 Ao keiiiiig
ST L 2 52 &IZHHE Lz, A4 RkIEHRT
FRPETAL & FERRMAL DS X 7 2 \ZHEBES 5 2 & T
HafifleF MEEA R T 5 Z ERREIN TN D
[1]. A A AREOBEREFBICE L ik, Fox BB %
FoTwna M) 7Ly b (B =EHE) oyrHkl#E

Wbﬁhﬁm
503
ofome B
CEH|3 5H13
PtOEP (Donor)

IL 1 (Acceptor)

TRIPLET ENERGY
MIGRATION

Upconverted

Fe &
*;’/‘ emis?oné
o s ce.e .’
r-.'.
. I*f«“:i:;i
K 1. A A REFIZIT 5 3 OB E O K

& TOEERTO RN Ly FOIEEIC LD T 4 B
Ty T A nN—=Ya

\AL

180

SHIE- SEEWERE (TTA) 28 L7+ by - 7
v Ay R—y g (UC) NTEEREZED TN D,
AW TIET 78 752 —01 HnT) 27 =4
W2, RIRED T2 DRI T VX NVEHE T4 kA
AATZILL ZHFHUCAERL L, TTA-UC OB %2 77 /-
(B1), Zaux, BEEY »F 7 =F B EikRY
T IR B F A NG I 7 RS EE L CEfeE S & AR
T5ZET, AERTEERI RV —~ A T L —
B UPEIDZEEIFFLIE TR TH D,

fF AT A A AR L VTR B L iz
Akm& HERSIERAE CIIRIN - BRSNS e
by RV 7 hERL, A RIRIREE CReHER +
Z))*ﬁlﬂ’ﬁ)ﬂ@‘é FETHELTWD Z LRI,
K —& LTCPOEP % IL 1 2 F—7 L, 532 nm ®
HE L ——2BH L TR F—2phit Lzt 2 A,
450 nm T IL 1 W HDT v Farn"—y g U3k
DB E T, Ty T3 "—2 g VRN DL
WRERAEE N T Ly MM EDFERINT A —
ANHRTO ZEBEILBRE Dr 2B H L= Z AL
LI EHEICH Y 22235 5 Dr = 1.6x10%ecm?st &
WHEOTENT 7 AL D b ZMHIEEEVEE R L
7oo ET2 ILL1 FO=FEILHIR T Lr=(Dr7a1)*=0.63
um e YT~ s ut— 2 —DOEEEETH -T2,
Pe> T, A F ARKRFICAFEEBALANTHE L T8 1
O — I BRI S Z LT, mE»OREO =
FIHT R LT —< A L—a &AL, KUV
R T TTA-UC B E ik 35 Z &N TE T,
M7 Ly OYEESREE EF A LT EE XD
EERD X DI o T ED T RERITH A D,
LML, ZoRo1FR7e6TIIOME, flxiXac
@@ﬁ%ﬂ%mé@&&%%mbfw<_bf\#
DIRT A =R TEFT D 2 L Ok E Dbk
{LFORMPIFFTE 5, 5% b A A L IRIKOEIER
HOBEERIL A ED TV EZWEEZTWVD

£k : [1]J. N. A. Canongia Lopes, A. A. H. Padua, J.
Phys. Chem. B 2006, 110, 3330.

[2] N. Yanani, N. Kimizuka et al., J. Am. Chem. Soc. 2013,
135, 19056; J. Am. Chem. Soc. 2015, 137, 1887; Nat. Mater.
2015, 14, 924; Angew. Chem. Int. Ed. 2015, 54, 7544.



HFWREAR RESDEDFRI Z1—ALE—

No. 25
TR 27 €9 R

SYYERFZEFRIHES ROV L FRERS

PRE F5H (4 KRB L - A03 FHEIAFFERFEKE)
M EHEZ GUREZEE - AO1 BHHEIBFIEMEE)

W 279 H 14 H (H) . @RKFEIZBNT, &H
53 [Bl H R AEMMBRF R E R T VAR T U A TEESTFO
HEREZHIEI I 5 572X Functions of biomolecules
controlled by flexibility| % [Z& 07200 1%1 & D
HELENIBTITOE LIZ, ZOBDOT VRY T LR
EIIMAEICE & H< O TH Y . AFERICB VN TITY
—7 v ay 7 LEMTCWEY, LREHIKE
KRERAK DA — A F A P —% B b AT HEE DS G
HFEEDRFEE DO AL =D —EBATZDIZH LT, 4
ENXAZEHRIEONSA ABHEORKE N LAKEE 2 4,
AR 6ADAY—H—EROE Lz, ARMICIE, 4
RESFOBEERIB E ZO NS L OBEbY ZEmT5 2
EEBIRL. 42 HHOFRNCHETORE LU
MTbNE L, 707 I3 To®E) T,

8:45 Structural flexibility and chaperone activity of
ClpB observed by high-speed AFM

Takayuki Uchihashi (Kanazawa Univ.)
9:10 Theoretical study of ion transport pathway of
channelrhodopsin

Norio Yoshida (Kyushu Univ.)
9:35 Solid-state NMR study of hydrogen-bonding
alterations of Tyr174 and Tyr199 in pharaonis
phoborhodopsin

Izuru Kawamura (Yokohama Natl. Univ. )
10:00 Development of intelligent ribozyme/aptamer
that sense K* and switch on their activities

Masato Katahira (Kyoto Univ.)
10:25 Nanoscale wetting and drying processes
dominate protein functional motions

Tomotaka Oroguchi (Keio Univ.)
10:50 Design and engineering of myoglobin
containing a manganese porphycene toward
enantioselective hydroxylase

Koji Ohora (Osaka Univ.)

WIEK (A02) 13 F 3 v2uThs ClpB L&
% AFM #8122 L. ClpB @V o V&35 #k - FExt
FRER, Yk &, Y7 2=y FASH7 & AR R
DN TWD Z EH R L ZEBEEOT LS

181

By o HEICEECTHLI L ERLELE,

EFHEK (A01) IF v xrbu K7 DA 4 gk
RO %, HFvIal—va v iREOREY )
BREGmE AU TS MRICOWTHRLE L,
Zhix A0L ROV —T7 L oIFEARGE L L CiThbhiz
H O THEIBNOIEFR 2 ILFFRO—D2 TR ET,

JIFEK (A02) 7+ AR r R v v OMRERBICE
L XD Tyr iZ2OWT, EOKEMADOELEFEE
NMR 3 I L > TR L2 NEZRE L E L,
ZOFIET, MRERBUCE L A ARE e B AER 28
T DO THDLZ ENLLS LY E L,

AR (A03) 1IH Y U LA AL DIFEICE > THE
PEAL v F E/DVRYA LT FH~—D%E %
¥FLUE LI, 4 FEOEIELMEE L2WEIN )
ZOTHHTA VT U V= FBEET VA 2%
TEBHEWVWI X RBEIRHTLT,

WO (A0L) 17V 2 U KFRERZHIE L
T, ZURNTHESTOMREE LD TRODREIEN
TEET A N NOKFIREEZELIZ Lo THIfS TV 5
Z &%, MD #HE & EROEEEIC X - TR LRI
DNWTHELE LT,

KIFAK (A03) 13X /XU B~ Y I RAEFRLD
RISH &5 NTERBEEFICOWTHRELE L, M
RFBEI A7 a1 BN T, DFE 5 E I
SLERFHTE D A DT I BRIRIKICEREZEAL,
fib 9~ 2 AR ERA LSS O SLARERPUE 2 I8 L % L7,

VURT U LATIE, ENENOHREELRIRLET D
RS T RO DN DHEEE L OEE & - TR S
. ONFLEBZOBERNOIZS ESEREMPE
ToNnE Lz,

PR NAVENGT: =3
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FORBIZFG LI ERDOONDIMERICG 2O E
T, RUAEED—B & LT, MBEROZEH L X
DEBHWE L ETFZnEBnEYT, LITIC, SRlox
BRI L ool DR TRV LET,

TE LR E) R > 7 DNA JCRIE B 722 £ORE
e R IE, TERA RO R L — D5y T A
H=ALEZHLNIZT D ETEDLOTENLTHET,
FRORSOSIC I T 23 PWE, H RIS IFEOR S
FEDLOTHERETHY, ZTNEEHLCNDH L8
B OFENTBRAE D5 TR IEIC 31T 2 et 7e it
OB TT, MIEIRIL, RIEHX 7 EOgEN
Lo T Rd o TR B Akl e L
TI DX D MR T RICRBUCHRER L, 25
TR ERTCZbNE LA,

PRECEER T E R O R R O & S (T UL A
% A2 REE RN 8 K OVEDORIE RS E 2 ik, &
T, BHC IRV TIERL L fRx OIS 3y
BT B85 A =T e R 2TV E Lz, FHiC,
Fex OfETH DL u K7 T v OPMEBEEHFIEIZ BV
TIE, BAALFF—ALO2AREFEE LT e S
AREOWEI S, B OFTE Z DDA F G
R ETHD Z L2 FEHRICGEAL, 7 7Y rhb
DN EERR T A D Z L ITksh, B T5m

WA 7o DT A= X LARALNIRY FE LT,

FISBEMES X7 B, NEBIZHTFOIAATZ = RV F
—E o THEERLER T2 & T, fia ot EaIT
WET, INERZ DD, MIRERIIRAKTHT L
725 T2 T D ATTRAN Wik & O T2 RS 7 T8 SR DAL
EITWE LTz, ZORER, 3B &0 TIIE R % il
322 LI12X0 [ROWIRD T DARATHE & SR
SAOMIEEEH LR, 1EOKSTFETRZD K
Tl o2 FHAEEBR L0 T, XA R SR
MR CRNERE A K DTFEEEZ A S\ L, KEE
ToRFBREEX Y NT—7 OBEEREZ TR LA T
Fa R7 v O RIIMIBRORLATFHTHY ., &b
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1 %8

DTHAINTH 5 & EREAICFHE S AL TWET,

CIETHDE, HEV ABHTRNERELND
b LhvEw A, FEERICAEIOSZEIZEmNC X 5
WAL EB X BETD, RS iz0
DARFES DT —~ T b D AR MO RERIR T,
EEZIL 20 ERilc e N R T THDH NI T F
0 RFELTIBOERIIV 70T RRY
TR S S TR A B e E L, £S5
B OFEFRFHEZEOT—~THbHDHHENF U ¥
AR TOFRARLHV U LR T ORIZIZBN T H i
XOBTEE - TROLNET, st oNEE
TH D MIRBIZ DA EIK TAB DB ZHH LN T
LEFE, MERBEERN S < OB ERRITIEE & LA
Fh LCWDEREE, B - H - A HE T 5 =
EDOEEMHEEFRL TS LB TS,

PLbED X oz, BRI RO FNTIEE
AR ICHEHAT 2 FEEZBE L. ¥ U BoMik
SRR 2 FZE 35 Z L IC K > CHT- R AR A BT X
F L7z, 2 b opkE % Nature, Science, Nat. Nanotech.,
Nat. Commun., PNAS, JACS, Angew 72 & D HEZEIZIEF L,
KERA VR "B FT TCOET, 4 TRTEH
BEZO e vwob | ez ET 5720, WAL 2S
FESAICATS NN FT I /P —fEE 2 —%i%
SEUE LT, JOGEME S 8 BT MR RO &
H72 5 LTV D HEAEETN - BB (optogenetics)
DEHETHY, ETETHEELZEDTWET, AU
JEEOHER L K& REBEZEDTE Y, B AR
IR L L BICEARIENTE S, BLAIZLTH

SERE27TH9 H 16 H, TR TS
DTRFEREBIITbRERERIZB N T
BEHEHSTREEAELEBIC
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FHEC FH (4 LK - A03 FHEIBFFEAREE)

A03 FHEBIMEL 7 L —7" (4 TR) EEENEE OFHF
B R 27 RES TR TR E A E L
F L, REIX, 5 TRPRREICB O CEO RV
REZES, DFRFORBICES L ERBDLND
40 EARTHOEFMAE 2R E Lb DT, H LA
IFEEDORHER ZINE TOMRED P TEVERZZER L
T2 ERBOLNEGHEOZEIZEY £ L,

AR OZEOEEEA T DEERE -~ Y v AR
DIFER & A T = X LHFFER L OBEREAIRK ) C. 2013 4F
WHESALRRR LI, A TH MY U LA A (Nab)
EEETDH LWA A T ou KT a2 X7 o
T D DTY, ZOnFIIMEDEa K7y
EREIEN D 7 IR E BT 2 RO R L v
BO—ET, ThE TIZ H A AU REBhG 43 %
NR7TFIVFn KPR Craifi i )%k 5
au RV ERMLITWE LT,

ZOHTH LS AITRFFEAERFRD & FHER - H5
R FER ORI EFEIRZO S & B0 E.
MICBE b Ay —m K7V 1T (SRID DOfF 515
FEAH =R LOREEZITWE Lz, £ L TEOEICH
BUSIZPE D TR AL 2 RET 5 Z &3 TE LR
Pr#g 73k (TG ¥E) ZAWV, SRIL & R T VAT a—H
— & X7 (Hull) OEAEOREERS A F I
ADBINCEY MAE LTz, T ORER, SRI-HtIl HE
D ITEMEAITAE - T, Hiell DHIFAE RN FIET 5 o
NY Y ITART v T —NTF 47 L, FRARNMEEAE
ERRICEETHLZ ERPIOTH LR E LT,

ZOWEEE LT, B KTV U ORI
IR ERBER A FF o 72 X X, TR - Elb
TRSEAT « B ERBUR It E 8 L OEIRk o4 Tk -
PUFZEERIZEBW T, FOMOBEA 7ea K72 0220
THEDTRFNRA =R LOTFRARESE TN E
F LTz, FORFERRICIT AT B R Y RS
DO HFRT, FLUTROERLINZEEMERO Cr
Ry TREEMEOE Y —8 | EsHEA,
OHINNLET D51, BHROL DR ERHY, £
NEIZOWTH LWEARE LI, ZOMEDE<
EOTRETERE TOME LE L,

INLOMEEZEU T, HFESAEr RT7T o
BRI 7TEEEEEED =>HD o~V v 7 Zx (~U v
JAC) PNEECTHLHZLICEAHLELE, ZLTH

BB Boio IR o —FE, Krokinobacter
eikastus D7 AHIZ BEFEDO G D L IR Big D~
v 7 A COEFEEFF>r K7 (KR2) BdHbHI &
IHRE 2D 2O FIZOWTHRERIE 21TV E L
77 FOFER. KR2 1THIT L - T Nat &g H & 4
JRSMAl A~ 3 2 HBEEN B NatAR > 7' K73 2 (NaR)
THDHZERHALMNIRVELR L,

ZoFLLE RFUUAZHONT, FESAUEF O
REFBLA 7 = X L 2 RN E R B 7 — Y =4
BRI I K=o TR, Nam DI Y IAZIEFRSS, Nat
OFEAYA FZEPELMZLELE |, i THEHE
KRR BBz, IERFIAT L & 0 KR2 OfE %S
EREREIC DWW T OIEIRFZES 2, BRIBICKIT 5558
ML > T3 Na" R EDE L TLFF—rn7
2 kAL Schiff HADIEBR 2T Bz THEINLD
eV NaR g ROBDOIFRITEEILE LTz, £L T
512 Nat OB Y GAGLIBREIZB N TA A VIR R &
NDEVWIERES LIT, Filc K&k T 207
(KR2k+) OVERUZ BRI LE LTz 2,
AEIINOLOEBEELTOLOTHY, BEKX
WEFRE 27 49 A 16 HIZBAMILIZ 0 TRHEESR SRS
AT, RERD A R —TH B HHEHERSF
BEESSRIVOEEEZDIEIREEMEE S NEL
2o AEIOH EEAD Na R IO TORFSEITH
RBWZRS NI ED AT = X LRIECEE BT,
53 FREFBIMF IR D A5G 72 L A& B RE I 23 7 D B
WZREOMT T B & W9 Bz e flREMEZ RT LD TH D |
SBOETETOIEREIFLET,

1. Inoue, K., et al. Nat. Commun. 2013, 4, 1678.
2. Kato, H. E., et al. Nature 2015, 521.
3. Inoue, K., et al. Angew. Chem. Int. Ed., in press.
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NFTIL—TOERRBEFEIAN
APNMR2015 [ZH LV T Poster Award & & O
ISMAR2015 [ZH LT Student Travel Award 2 E LFE LT,

JIURS o (BEEK-A02 AZEHE WFFEAREFRE)
A2 ZE By 1R EHA NEERFGE IR —T
(BRI [E SL K2 O FE 1 7135 C o B RRIRIEINL R K
FRE TR OREM L BHE S AP LI RI 1 F),
AL 27458 A 13 B S 16 B(B)DOHIEIZ, Fik
D F WL L H A K 2B (HKUST) TR &7z The 6th
Asia-Pacific NMR Symposium (APNMR2015){Z3V T

Poster Award 2B S E L7-, APNMR2015 #& 7112,

_¥## China Executive Leadership Academy (CELAP)IZ
i L T2 L7z 19th International Society of Magnetic
Resonance Conference (ISMAR2015) (*V-% 27 48 A 16
H(E)» 5 8 A 21 H(#&))IZI\ T, Student Travel Award
EZEINZZEETHEVWZLET,

RN D5 1 BlOSEED MG E o 72 Asia-Pacific NMR
symposium (X AR — K RIAVEFSES B s bR SE
WA 2RI L7 e O e R EBNEE 285 TH
D WHERCRSS NMR O FEZ AT 57201, B’
PRI OBFFEH A IR CTHEZE NMR OS2
Th s,

HE S AOHFENEIL, In-situ YRS - A NMR %
AW T U Ar K70 13-cis, 15-syn B L
TV DN RIERREE DT Tdo 5, LT F—/L D NMR
B3 2T LT, LIRET-[E A NMR 2~2 L% fif
b fENT 5 Z & T 13-cis, 15-syn {13k D SEH R D
FIEZ RS 27 — 2 2157, SblT, KAERET
13-cis, 15-syn i L FF— )L DE|E A\ Y185F £ HAK
Z T, [RIERIZ 13-cis, 15-syn B D YRR O 15
FEE BT L[], 2O X 212, In-situ RS-
NMR EZBMEL T, 2=—27 Rl RE2/H5 &N T
7,

APNMR2015 @ Poster Award (X, ZDEFHEICIHBNT
BNl REE LIEZEIZEZONDETHY, 7LE
YT = a VRN ERECRHEE T, 50 RO AR A
Z—b 6 FEH I 1 ANICEHIANEIINEL
720 5l EHEE (BN L 72 ISMAR2015 (T A KB DO NMR
ERE#EO—o>THY, ARORETHS CELAP (%
DGR P —BRR S TERY . BINERESE
(T D BREE TR 1 A O, NMRIZIEERT 5 =
LiZxole, ZOX D REFHITSINLIZFEDREEKD)

184

BAZ U —=r 73T, EHIAERFICHENE
%7 ¥—/L L. Student Travel Award #%E L £ L7,
BEESAIMEE, &y 7 27 53— FRZEICH IR
U, IO X7 BT & % < OB geE 2 filiiy
DS EBT, fBEZT T2, 20X ) 2N
BArh, AEOKIERICE T2 L FUTE Z TWVET,
B, MEREEHO 1ETHY, SBOE~L OIER
DR S B,

The 6™ Asia-Pacific NMR Symposium C Poster Award %
ZH LZEE S A(E)E ISMAR TOREDORET(T),

2B Tk
[1] K. Oshima, S. Arisu, et al. (2015) Photochem.
Photobiol. Sci. 14 1696-1704.
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IUPAC 2015 £ 11# & O Sihyun Ham f5E E sh R 5

BAR B—CUKREL-A01 HE 7 —7 - #F5eH
B AEL 14E)

A AT R O A5 FAFFE B MR INIRIE O SR A 52
T, 201548 H9 A»n 14 AECEEZILICH D
BEXCO TRH# X417- 45th TUPAC World Chemistry
Congress(IUPAC-2015Z& ML, F&ETHD 8 A 15
HIZ[FIE Y DL OB 20+ K ¥ 0 Sihyun Ham 2f%
DOMEEZFHM L TEE LT,

IUPAC World Chemistry Congress {X% D4 DY) |
IUPAC 2" Ff L T2 FIC—ERfE S, AT
KRx 23 B O N —AIZ e U, BTz R R % 3
T RBUERERE 2 CTF, 45 A 252 5400,
6 HRZH7=0 240D ) —~VE S (Yuan T. Lee [
T AR D) A ET 9 A XA WRAE, BLO
120k v v a3 AN TENE CRIRRETT LT
Tz —i% NEEEE & 2000 tF2 B2 B HRA 2 —%
v a YRThivE Lz, 4 EFELT Role of calcium ion
in molecular recognition process of calcium-dependent
carbohydrate-binding module” & V5 % 4 ~L"C3 HE
IZIRA X —5£%1TWE L7z, carbohydrate-binding
module(CBM) & 13 /LT — P DR/ il 25 & E
Va—LThy, BELHE L, RIS A M3k
BIZEBET 20T 2%ENH 0 3, Ry
LA FUBFEET A MIEML LTV D & E OIS
EEE S OL TR D VI R PEE A 6O
CBM36 x4 & L i a &ML b 72 20T RIED bk
BIEMEE OB B~ OMIELALORREE I L OREEZ
{EDEREN ST DUV T ORFZERE R & s Lk Lz, FAHE
ANELTRMO TOFERREENAEOEBRER LV )
ZEbHoT, HFICEELTLEN, BRYINLHE
LI, EFSEENTERNTHELE

185

B, D LTOENTE THRNOOERIZHLTH H
HIEE LoD EEZOND K IR Lz, A,
FIHEAR DRI D FAE, FRITEERE O F AR R/ 555 T
FRMBA I T - B9 2 B8 & FL7R 03 b RUVICHI &2
ZHZENTEELE,

FRETH, Y UA~BE LRI KRR D
Sihyun Ham #d% O W58 %2340 L &£ L 7=, Ham 902
THEMD ¥R =2 b— 3 v EIRIEOR R %
AR T, WETICRT 5 2 27 BOEHOB
NFHINEE DA T L OHFEBRR D7 7 1 —F DR
72 EZIEZ D12 D HIFETHE SR Y # A TV D HFSE
2T, RRIRFICIE Ham R I3MATAZ B ST
Lo LR bmolclch, RMFREDOREER TH D
Chong Jc/E EBFZEICOWVWT DT 4 A v a » EET
HEE LT, FRPREPEHL TVDLF— ==
RATHEEE L, MREEOFELITBAEVONRET
—IZOWTHRE L, BEEAED TWEE LT,

A BRI OWESMEERMT A 38 L T 2% < OFA - HE & 22
FTHIENTE, HHOBRICHT 2T KA 2 %8
T ERTEE L, 2, BE LTUIES OBEE
ZRITE T2 Z EBFRTHIZIZE - TR Y | st oF
EDORIFEIH T LMELNTHELL LR TERI L
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Report on 13" ECME and IPCMS Visit in Strasbourg

Fengniu Lu (Postdoc Researcher, T. Nakanishi
Lab, NIMS - A03 Group)

The 13th
Electronics (ECME 2015) was held in University of
Strasbourg from 15t to 5th September, 2015. I highly
the the
Grant-in-Aid for Scientific Research on Innovative

European Conference on Molecular

appreciate financial support from
Areas of “Soft Molecular Systems”, with which I was
able to attend the conference and present my
research results.

ECME is a premier European conference in the
field of molecular electronics and was organized
every two years. The conference covered all areas
related to organic electronics and photonics. There
were 324 participates, including 57 oral and 259
poster presenters, reporting their latest research
Working liquid
benefited a lot from the

presentations on sessions of design and synthesis,

progresses. on luminescent

molecules, I was
self-assembly and photophysics.
the

conference, I presented

During

a poster illustrating a

clear guidance for
constructing highly
luminescent liquids

based on a series of
well-designed
With the

significant cooperation

pyrene

derivatives.

of A02 group members

Prof. Tomohisa Takaya
and Prof. Izuru Kawamura who carried out
time-resolved fluorescence and neat-state NMR
studies on my liquid pyrenes, I could provide very
convincing results with thorough investigations of
both photophysical and liquid properties of pyrene
derivatives. The extremely novel and smartly
generalized designing concept of liquid alkyl-n
stimulated interest and high
Through

discussions with many audiences, I got significant

systems strong

popularity of my poster. extensive

186

feedback

Encouragingly, my poster has been successfully

suggestions on my research.
awarded the poster prize.
to the

participation in ECME,

In addition
on 31st August I was also
allowed by a deputy
Dr. Carlo

Massobrio to visit Institut

director,

de Physique et Chimie
des de
Strasbourg (IPCMS), which belongs to the largest

governmental research organization of France,

Matériaux

Centre National de la Recherche Scientifique
(CNRS). In the visit, I had deep discussions with the
great scientists in IPCMS. Dr. Stephane Mery:
Dr.

Bellemin-Laponnaz: wonderful carbene chemistry,

donor-acceptor assemblies, Stéphane
and Dr. Laurent Douce: ionic liquid crystals, are all
very amazing and inspiring.

On 3'd September, I
also had an opportunity
to visit the lab of Dr.
Alberto Bianco which
belongs to Institut de
Biologie Moléculaire et
Cellulaire and is located
the of

University of Strasbourg. The group is mainly

in

campus

working on functionalization of nanocarbon
materials and his lab members kindly introduced
me their research about how to functionalize
nanotubes and graphene, how to employ the
materials for biomedical applications. The lab tour
has greatly extended my knowledge about
nanocarbon materials.

The scientific tour in Strasbourg was absolutely a
valuable experience. I was not only impressed by
the excellent frontier achievements and benefited
from extensive research discussions, but also deeply
infected by the strong scientific atmosphere, which
has significantly motivated me to devote myself

more profoundly to my research career.
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142 FIRKET KS XK (Prof. Dillip K. Chand IR E) DEBFIRE

K B CGRTRKREPRMF - A3 HRI7N—7 -
KEBEA)

AR X 5 PRI MR I L 5k
TEAEZIT, 20154E6 ANS 9 A ET, A2 FLEKR
%< FZ 2o Dillip K. Chand #i% OBF5EEIC %
LCEELEZDOT, TONFIZOWTHERK L FT,

B LTo [4 Rl

A NI BREOANEARL, FEICKSERAR -
Wi EA L COET, 1991 4EI12hhE - 72885 B B EL
Me, A > NOBFERmMSCEA L, 28 bmEbLT
W5, I ZOREREEOBRET, A NZED LD
IR EED TND DD, Fiz, HABAT 2N
WIEEI T REDBIDLERSH D EHB X, FIEA v
ROFRE~DOREFERBELE LTz,

A v K LA KRZ(IT) Madras £~
FLOBHEERL B & Z T T N0k, HIREER
DA 7 R TH 5 T Madras #£ @ Dillip K. Chand #
% C L7, Chand AFFERTliE, BRSO TIRD T ¥
U LR OGBERE E B AR EET—~v L LT, A
AR 1A LS4 15 N LA 1 N TIFgE At
WTNET, BAROHIERIZZE 4 F4 L ELF2AEN
FERTHDDICK LT, A2 ROMIERITHELRES
ENERE LT EZED TWOET, HFIEEOFAR
HIEIEFICHA R, BB 11 FEE 17 BICHi > TRBA
ERIANAToCOET, A ¥ RCEHHEAENEGETH
L7120 B IR EASHIIETCHETIThbRL TV ET,
Fiz, AV FAOHFTHEBOBEABELH Y, &
FEDORBERANCH LTHERTT, T0w, ik
DEFREOZEEZEZEZTHELTINELE,

X 1.
i L = OHMTFL,

WF3e T —=< 122\

W9E7 —~1%, Dillip ##L DT 4 AH v a T
REY ET, BT BARNOFRHIAATZT —~ & Dillip
BN OLDT—~D2OICBMVMAE LT, EHED
T—~b 3y ABTOERZ BIE L LTWE LIz,
FEEIZIMY A THD &, BEERR A TETHETL
F L7, LML, Dillip BEMLED A /N —3E
DMZHHERICR S T N2, SBRICIEED FHAT
L7, PRI REERLE L, /2, 2 B0
DUIBIMSETIHEE |, WA THERERT 5 EERRR
ETDHZENHKRE LR,

A~ R COMFZARE

MFRAEBIIEARLRRDZ L%, FXIZEDL
Ehot, Blxid, RIEOMMEAE <. B LVEREES
Bk OBEADIZ L A LITHAICHE > TN D78
JEFICIHEE (F9 20 AR 23H0 £, 2D, F#
Ao REORE L BB LEMEL THT, R
LIZRBEERE LMY LTWET, 12 RTHEL2ED
BI-OIIE FEDOIFFERE E DN Y N ETHREITYT,
IIBTEEEIZBE L CiE, B LV NMR (500 MHz) <2 EST-MS,
MALDT TOF-MS, SEM, TEM A A YD, BEL TV E LT,
Ll —HOBWSE FEROT 7 =2 v UNETH,
B SITERIER R D720, BERICKRIT 2 mikE & F
DVEF> TWERATLE, ZOHHAELY, EEk
AR L= Bl 2 o8 o b, a0
BEFESaY 22 A TR Z 8N, BEAFK &K
CE L%,

AANE LCOEHE

FAE TAARANTZING HkRD &) &) EHELERA
RADBIEEE Lz, IR, EFICEVERB T
RAB—BERRE T2 L& HFREO A =03
LWEE D &, Dillip &I T AARATENSR5
K1 EEoTINE Lz, HROWIEE L, TeEHEN
EN—FRTU—7 | ORTHEFIFEEINTWET, 4
%, BAROHFEZENT T OREHEMTOREZES L
el 2120, FICFOEeT . B LW i & £ 2
HI 72008 N %R TUIN TRV ER U E Lz,

BRI, AEIZOX S REEREES LTIV ELE
AHAAN BRI O BILRE DRk, FREHE Th 2 HIUE
NHEHTE . T AYFZEEE D Dillip Kumar Chand 2%
IR AL L BT £,

[1]. E. Arunan et al., Angew. Chem. Int. Ed., 2013 52, 114.





