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%, T MEEOT VTR b= REB T <
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BFERLL7-, @ IA e iid, ~AERIRTF
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REEA~D = 3 X — BB 1 2 A 25 B2 2
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[1]N. Fujii et al. J. Phys. Chem. B 115, 13057-13064 (2011).
[2] N. Fujii et al. J. Phys. Chem. Lett. 5, 3269-3273 (2014).
[3] M. Kondoh et al. J. Phys. Chem. Lett. 7, 1950-1954
(2016).
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: "Intrinsically disordered domain of tumor

TR BIEMALR 772 & D DNA #Ea % 87 8L, W
K72 DNA BLH|D7emint & —7 %Eﬂﬁﬂ%ﬁ:ﬁﬁbﬂjb
FEOT DI & THREERET S, i, ﬁhmﬁ
YRIETHD pS3 ERAWT, ¥—F v MNEFIER
RO MEICE Y A TE2[1], ARHFFTIX, p53
23722 DNA DAY B 21RO 57 T & i~
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DNA FEBR X VRIS E—57F » NS ERFET D
BemE L LT, T—Wonhii & T=WoniR) b
TW5b, —WIeiEik &%, BEIEMHELR 725 DNA |k
%{ﬁé ZLTHE—Fy MY G T A CTH B,
SWOTERER L%, IEIEMEALK -2 DNA O 5
5L, JEEGESENC KV 2SRRI O B
WThHsd, xDZNETOMRIZLY ., BRLIEAER
D p53 D—RITIEHIZ L D ¥ —5 v FESIIZ S
ELTH, =5y NI AT DHEENERNZ &
ERHULE, —H T, U Uikfbie & OFRIRGIEH & 15
L= HRARD p53 Tlx, #—7 v MESI~DOFEE TSR
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ABFGETIL. —AD DNA NERETHEDIZBIT D
p53 @Jiiib%aﬁlmé_ LAEHEME Lz, pS3 i i#z&a)
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FREITEBBEIRTCEE, B2 A0 MEBENT
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Al TetCT ZRETIT S AV FEBEINEE S,
BEVhERIT 9~26%TH -7z, —F T, CoreTet & FIK
TIEE 7 A2 MEBBABEINT. BEZIHRIT 0%
Thot, Thbb, —HTHENLL, LR C
RURGEIRDS p53 D 7 A v NEBEICLETHB Z L
DRI,

p53 OB A MEBEOME L, ZhE TITHEA
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EbHED o Tz, pS3ITEN Lz C RimfER A T
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[1] K. Kamagata, A. Murata, Y. Itoh, S. Takahashi, J.
Photochem. Photobiol. C: Photochem. Rev. 30, 36-50
(2017).

[2] Y. Itoh, A. Murata, S. Sakamoto, K. Nanatani, T. Wada,
S. Takahashi and K. Kamagata, J. Mol. Biol. 428,
2916-2930 (2016).
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EE B (B IR - A03 FHEAFZE f1#)
b FE— &TK-A03 FHEBF SRS E)

FREL TSR (B LK - A03 FHEIRFFEAREE)

HE K (B - A02 FHEIFZEESE)
SHSCEH : ”Origin of the Reactive and Nonreactive

Excited States in the
pH Dependence

Primary Reaction of

Rhodopsins: of Femtosecond

Absorption of Light-Driven Sodium Ion Pump
Rhodopsin KR2”

# # . Shinya Tahara, Satoshi Takeuchi, Rei
Abe-Yoshizumi, Keiichi Inoue, Hiroyuki Ohtani,
Hideki Kandori, Tahei Tahara

HEZEB B« J Phys. Chem. B2018, 122, 4784-4792.

KR2 (I IAFFEEE 23 %8 FL U 7= tH SR d5e 9] 0 S B -
FU DAL A ke R THh B[, 2o KR2
DEFRIRT B Y T LA F AR 2 DN T D7
B, HEa RATZEN TN TV 5, FRICAFAFFEE Tl
KR2 OV FF— A BAMORRMEPREZ D7 = A
LB E DI A F I 7 ATONTHIZEZIT-> T
&, THETIT, AHSEM pHB HETKR2 D LT
F— RO E IR T D &, 0.2 ps THREAMN M
(b4 2 JEPE SUIREEDIE M T, BT 10 ps 2
FEDIEFE R & — /L TIe 0 SoRBEICR 2 FEREME Sk
RENERT D2 2L TS, L LTS
DX D BRISHED R D SUIRIENAERK T D DM, D
EFRIZZINETHLNIZ 2> T\ eoTz, £ZTK
e < FEROGME SUIRBED AL R B> pH R AFM: & E R
WA Z L2k, ZoORBEOREHZ R T,

EERTIZ pH 11 226 pH 4 OHPITT = & FFhila)E
WU 53 YERE % AT > T2,
1 BB LNICESICEET D Ea i b
FWVEEE A 7 — NV CIREET 2B R S (X a), Bl
DIRMFILSIEE S1RRE, % OIRIEIZIERSME Sk
BOERBEIZHIET D, EBROFER, pH 11 TIEIG
P SUREEA B AL T B 0lzxt L, pH 2 FiF 5
& SOGTE STRRED AE R BB L CIERUSHE S1kTE

S1—SoFFEMHNIER T 5 &,
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DERENERT D ENGhot=, KR2D7 1 kv
by ZHWEDOI D Z—AF T 116 FHOT AN
T XU (Asp 116) OIBETH Y, T D pH i
ERBAHE S THWaI], Zha Kt S kED
INED pHIKFEM LB L7=E 25, WEITRERN
HEZRTZERnbroTz (K b), 202 &I
Asplle i7" 1 b AL LTV B & X (I EUGME Sk
fe, 7'a b AL LT B LIRS SREE A FIT AR
THIEEFRELTVWDS (Ke), ZNFETITEH DR
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ONWTEDORFEEMHALZLDOTHY, v KT X
YR BONYINRFREOERE K& S AiESELH O
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[1] K. Inoue et al. Nat. Commun. 2013, 4, 1678.
[2] H. E. Kato et al. Nature 2015, 521, 48.
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FWSC# H 2 ”Production of a Light-Gated Proton Channel by
Replacing the Retinal Chromophore with its Synthetic
Vinylene Derivative”

%35 : Riho Takayama, Akimasa Kaneko, Takashi Okitsu,
Satoshi P. Tsunoda, Kazumi Shimono, Misao Mizuno,
Keiichi Kojima, Takashi Tsukamoto, Hideki Kandori,
Yasuhisa Mizutani, Akimori Wada & *Yuki Sudo

MERESB ST« J. Phys. Chem. Lett. 11,2857 (2018)

EWEE OIEBN ZHEFF T D202, BixleA A R T
VAR—Z =TT LTS, A A ERE
LT DR TR0, ZERET 5T v R A EERH TS
Z & T, HIRENAN DA A R AR ENT & HilE L
TW5b, ZOAIZHE LIEBEMIE, EmiFEice -
THOCHEETHY, ZTOWEKIILEEERT D,

WaEpH e K7V 3R EE E LTV F I — 2k
ONZREL LV RIBETHY, LI — O RMEAL
W TH URT By (AT EIES) ORfEL
(ERFR I, A AR IR F v,
VY= E SRR B IR RE A R T[], 20K D e
SRETHERE A I 2 A = X AWCBIL AR LT
D, B bD 7 N—TTIEINE T, T TV BRI
NZW7e7 X /OB REE AT 5 Z & CHREZ 4 i
L. BSREZ TIN5 7 2/ RO R ORI 217 -
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DX RBEROL LRI TIL, WEERFED MY
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A, 14V-A2 ZIRMNUT-5E CIREERN EaICE AT
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AWTTa b OiEiER L OZF Ot Z i ~7-,
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MEZRELZE 2 A, REFBEMICE ST AL-LT
F—ESETIL, A& ONFHREROABESN
72 (IB), 2F v, Milast~o7m bR 7L LT
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7T ADEBRMPVEIND) . £ OWHESENL DS 0 mV LT
HDZENHERTE Y (K B), 14V-A2 fEE AT
T hrFern bl UTHERETLZ ER oz, &

BT, B X Ry 8 B TR & D4y YR IfiET &
1To72 TOREER, Al-LFF—iEBK L T,
14V-A2 #EGETIEZY v ZHELED OME N2k L,
SRR - O RO ZFMRKE IERT S L0
RN RS, BICT 2 O BRERICKVIER LY
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revealed by photoirradiation solid-state NMR and DFT "
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Akimori Wada, Naoki Kamo, Yuki Sudo, Kazuyoshi Ueda*,
Akira Naito*

MEREAR S« Biophysical Journal, 115, (1), pp.72-83 (2018).
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: "Retinal configuration of ppR intermediates

DR FRD= 2 —A L X —ITBWT HAE)
I ESETW W TE N, Fix iv%%»—wzs_»%%
éI&LT%OﬁE%@u%7/V@%%ﬁ%%%%
HAMNTT D720, R NMR HIEF O & 287 B
BHIXRT LT, =y 7 ARG TR 2 e & 7
% In-situ YERRET-FE AR NMR 2E{8 OBH%E - R 21D T
XF LT,

Z DFCTHE . In-situ YERRHE R NMR 5% VT
ADENMEEIEEL RT 7 R e RV ok E
LFF—L D BCNMRE 52 k& LTI L7z, ik
L LTI, SEBRERTZRICBWN T LFF—L D 20 (LD
AF)NIRFEBC B IO 4MD BC Db 7 N ELE
EEICFHI L, AHEEE R 52 & CEh Lz,
BRIz hiTNMRﬁ@LT%tM¢W¢_W

Z[11 Oﬁﬁ%%ﬁﬂ#é LIS LT, &5
HRRA & SRR RE 6N$W%%@mbto_
NMK%%it/%J*HF7//I®m@t%%
NMR OfBR%ENLARRBR], DD LFF—A0
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52 (2011).
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upon fibril formation in a gelation process"

235 : Hajime Torii and Hisako Sato

MEGEA S« Phys. Chem. Chem. Phys. 20, 14992-14996
(2018). [selected as a 2018 PCCP HOT Article]

1O H BRI X DIERRIE, £ < ok
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Torii, J. Phys. Chem. A 108, 7272—7280 (2004)] (Z X »
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operated by fast catalysis after peeling rail from crystalline

"Processive chitinase is Brownian monorail

chitin "

% . Akihiko Nakamura, Kei-ichi Okazaki, Tadaomi
Furuta, Minoru Sakurai, Ryota Iino

MEEER B« Nature Communications, 9, Article number:
3814 (2018). DOI: 10.1038/s41467-018-06362-3
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NH D 86% & B S AL, Rk OIEB) 7 7 DN 5> 545
b EE —BLELE, M, BRiEAT v 7 LH)
AT T ORIOEEORFERNFIER L TH D Z &0
L, ZhHodRE (K 2A BLWE) OB RLF
—ZENRNT ., BIOWIE - RIBOAT v FIIEL
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W SCAH B : "Excited-State Dynamics of Pyrene Incorporated
into Poly(substituted methylene)s: Effects of Dense Packing
of Pyrenes on Excimer Formation"

%% . Tomohisa Takaya, Tatsuya Oda, Yuki Shibazaki,
Yumiko Hayashi, Hiroaki Shimomoto, Eiji Ihara, Yukihide
Ishibashi, Tsuyoshi Asahi, and Koichi Iwata

MESEE R Macromolecules 51, 5430-5439 (2018).

A3 HRIT N —TTHRENT R Y (B L &R
F LN IZONT, L IEHB O X v ~—TBk 4
AF 27 A% AO2ER I N — T ORI R AR
FHCE > TRHAIL, RY (BATF L EEICED Y
LY OHERBIZE > ToF v~ —0 & b TEBRITTEAR
SNHZ EEHLMNT L.

EHE = LT HNVERICL > TERT RS T
(TR Y (BHF L)) (ZiE, C-C E8HD 2 >D A
FLUREZOEF 1 LIERELZEATE RN (X 1a).
ZhICH L, R A—F TR E T EREL A
THUT AW EER T DT AT TEHEA S,
C-CEHEHDTRTHOAF LU HICBRILZEAT LS
ERBFELTE (" 1b). AGRFEICLY, 1 KD
B TEHHICH L TR Y (B F L )D 2 FOHKET
EHRIEDEATIRE & 2R o T, B AR S U7 e
IZE - T, BT OB & ohitE BIEICHIE T
XHZEBIhETICRESRTOA[.

ARIFFETIE, AV EHR A T L oGS Lo TRIEH
MOMANERD ENI2T R B < & FEMICTE~ 572
B, fIHIcE L EEAL, ELUORRA AT
AEBR Lo~ —TREHELFMLZ. L
DHEEE /) v —psr & =X ¥~ — AT K DWIR A
7 MV ERIREDDFEHICEIHIT 2720, @mEZ V—7
D7 = I NIRRT ROy Y21 A A L7z,

( (b)

3 H H
Y — -[-CHz_é‘I‘n Ney — ~[»(':~I»n
oj\o )\ olo OA\O

1 o cl) 1 1
((?HZ)m ((?Hz)m ((_:Hz)m ((,:Hz)m
Py Py Py Py
(m=0,1,0r4)

1 AV(ELUBERTT L) @ERI(EL BT
L) (b)DE AT — A,
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100 ps (ZIEIEK L, HE 1200 nm (TR &2 FFox
XU~ —DORIEICEL L. R m=0THDHAR
V(B LU BT T L) ORI RRILA =T v
([ 2b) L 5L, BT/ ~— ORI OIRE)
WERRHBETH Y, T/ ~—RIHRWERETHET
DEEFEINE . U EORENDS, R (E L EH#RAF
VIYHFCIEEEZICHRZE LR EFAHOE L
BREPHMSHAEEALTRY, Eehicodr~—%
FERTEDZERHALNE RS T.

MPEAF VO E 1 m=1), 418 (m=4)
LR LTV &, RU(ELUBEBTF L )TIET
XU~ —ERGRE S BRI L), RU(EL U@
A F L ANTIE m=1 12BN T F o~ —TRHEN
RERoT-. ZORRIE, R (BEHEAF L oEEIC
Lo, LLAEBEL L b LU BoBOEEERR
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[1] H. Shimomoto, E. Itoh, T. Itoh, E. Thara, N. Hoshikawa,
N. Hasegawa, Macromolecules 2014, 53, 125.

[2] T. Takaya and K. Iwata, J. Phys. Chem. A 2014, 118,4071.



MFMREEAR RSO LGRFRI Z2—ALE—

No. 56
FErk30F9AH

RN SERFRNEMRICEYRALSHICST HRHTSZ /2 H Kai DEER
BO—nNFEAFTIVRALBBRANORE R

Wi .z (KK - A02 ATHIFERFEE)
RS H : "Revealing circadian mechanisms of integration
and resilience by visualizing clock proteins working in real
time "

3 © Tetsuya Mori, Shogo Sugiyama, Mark Byrne, Carl
Hirschie Johnson, Takayuki Uchihashi and Toshio Ando
MEZEB S Nat. Commun. 9, 3245 (2018).

7 7T U7 O ARG AT A Kai Bis T
A — N9 % 3250 Kai ¥ > /37 H (KaiA, KaiB,
KaiC) Z K 1 & T 2 IREMEA L SR S LT 5.
Kai % VXV BV AT ADa=—7 72 fiE, KaiA, KaiB
B L UVKai C & ATP 3 BRE N CTIRE T 5 7217 T KaiC
DV VERALIRIEDY B H 0 BRI > THAEDN
WIREN S5 2 &L TH D[], O HEHIL, i) WER
AL TCHZORPITIEE A EEL L2V 1) BRD
U U EIRRED KailC ZIBELTH LIELLT2LY
AL DOALFA R 2 | i) 3 HFHD Kai # XV B
DREEEN X L CHREICHIET D, 72 & Ok
EHATWD, ZOXI7Kai #3072k A
WERNOFEBRIED T A B = X AMTH S Clx o7z,

7 R ) BRI S (AFM) & VN T Kai # > 7827 B
M. 712 KaiC & KalA DEEEERDOF AT I 7 A%
=T LUV TRIER LT AE R, KaiA & KaiC OfEA &
FREENFO A r—/LTIREZ Y | & 51T KaiA & KaiC Ol
FPEA KaiC DU UE{BIREBIIKEE L TRE AT
5. T72bbH, KaiA & KaiC OBIFIMENE B EH & [H
WL CTIEHTLIERD»oT(X 1a), ZDH%%
Phosphoform Dependent Differential Affinity (PDDA) & 44
f+15C., PDDA 2B A 5 2 5 A HKIET L
VIal—ya il Vo7, KaiC D2 # DY v
FRL AL (Ser-431 & Thr-432)D U (L KR OFEY ik
{LAIRBE 2Bl L 7= 4 FE D 4 B R (KaiC-AA, AE, DE,
DA)D E5# AFM #1222 & - T KaiC 7% KaiA 56
T HREEEL (thowna) LN, fEEEL CTONHHONEST
% FE TORFH (tunbound) ZHRE L, £ S OfE & HEHKH
LA BTV KaiC OF U UIRIRIED U ks
FOWLY B D RS EE 4 A VT KaiC D Y >
b)) Rh%EY I b A var Lz, ZOfE%, PDDA
Ni2WGE, T72bH KaiC & KaiA OFFMED KaiC
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DV VERLITIRAE L2 WEAITIE, KaiC ANERICK L
T KaiA “BIRORENK 2 512702 LB AN E
B L, 25 (FREOREL TR L oz, —
J5. PDDA % FHEICE Y iATe & REL 2 FEUETDH
ERMHED B2 B, IRED 3 R £ CTREICTH
R Enbhno7=(K1b). EEIC, B EHHOR
TEHIC KaiA JBE %2 20 LA S ¥ T KaiC D U VL
VRALOEEZFH LIz 2 A, FHHEMERE L —3
L7z, ZORERMNS, PDDA ILHAN TLE R H IR
A BT D Z N7 HIREEB ORI 2 LT
BERIRBNOEIRMEZ R L TV D 2 ERH LI R -
7=(¥ 1 ¢).

ko Xoic, EiE AFM Bk - T, BEA»
—/VCEET 2 Kai & X7 EOMA AR, Ay
— VDN TRIFAAFT IV AL BEHICEEL TR, S
BIZZR, VAT LAOEBHEZFHEBLL TWDH Z LR
broiz, Ath. X HICIREHERECIARFRMREE & —
DIEAT I AOREFRERE S THET,
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1: (a) KaiC ® U U R{b/EAH & KaiA-KaiC OFE G, (b)
[KaiA,]/[KaiCe] DEENI X5 KaiC D U U ER{L Y X ADZEAL
(b Avay) (o) Kai ¥ "7 EOELGRIERK &%
H 3 D BafR,
51 SR
[1] M. Nakajima, K. Imai, H. Ito, T. Nishiwaki, Y. Murayama,
H. Iwasaki, T. Oyama and T. Kondo, Science 308, 5720: 414-
415 (2005).
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w38 R
rhodopsins discovered using functional metagenomics"

&3 : Alina Pushkarev, Keiichi Inoue, Shirley Larom, José
Flores-Uribe, Manish Singh, Masae Konno, Sahoko Tomida,
Shota Ito, Ryoko Nakamura, Satoshi P. Tsunoda, Alon

: "A distinct abundant group of microbial

Philosof, Itai Sharon, Natalya Yutin, Eugene V. Koonin,
Hideki Kandori, Oded Béja
MERER T« Nature 558, 595-599 (2018).
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T DL, FO%, vy 7HEOT O bW EREE
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A 1
channelrhodopsin GtACR1"

&3 : Yoon Seok Kim, Hideaki E. Kato, Keitaro Yamashita,
Shota Ito, Keiichi Inoue, Charu Ramakrishnan, Lief E.
Fenno, Kathryn E. Evans, Joseph M. Paggi, Ron O. Dror,
Hideki Kandori, Brian K. Kobilka, Karl Deisseroth
MERER T« Nature 561, 343-348 (2018).

: "Crystal structure of a natural anion-conducting

F@ 3L 2 : "Structural mechanisms of selectivity and gating in
anion channelrhodopsins "

#3% : Hideaki E. Kato, Yoon Seok Kim, Joseph M. Paggi,
Kathryn E. Evans, William E. Allen, Claire Richardson,
Keiichi Inoue, Shota Ito, Charu Ramakrishnan, Lief E.
Fenno, Keitaro Yamashita, Daniel Hilger, Soo Yeun Lee,
Andre Berndt, Kang Shen, Hideki Kandori, Ron O. Dror,
Brian K. Kobilka, Karl Deisseroth

MEREE B« Nature 561, 349-354 (2018).

HEREY A AR TN A A Thiv, A4
THAL 1970 PRI R ENTND (FE: T MY TAR
CTETIE Lo BV 2013 4F) 1, —J7, TR F
YRNELTFHF RN U LR EOBA v Z2EST v %
or K7 03 2002 SR E N, Frxim K
TNEF MY U AA A7 OB LV
EMMERE L5720, REEFEA~DIGHIC LV G
EWIE SO TH D, ARRRANNL 2 /iR S CHLE
SHDLF v SR L, R AIR@E I X 0 A
Hz b5, Kb EERCRHER S,

TIEHTHLSBAZ L TF Y RMIEITEAS 2 M
JOPER T B DEMR ZEOTD, F ¥ XML LA
A2 SRS~ ST T 5 & B s h

T101
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H LIRS, 7 a T4 A REITHIEA D &
7o, BB LV IREDROFTNRRKEL, Fv xR
B a4 RAFUPIRAT DRER, MII3E s
W92, 6o THBBHITBOTIX, MRIHICIXZ
5 DTHD,

201546, 2D XK RF v FANEHRRICHEET D Z
ERKEDO I N—T I L BEEEINR, DR, ThE
ZU cation channelrhodopsin (CCR), anion channelrhodopsin
(ACR) & FHENTWVWD, HK - HEARIFIZHENT
CCRBIESEEREN T kU & AR 7 KR2BIOHEIE % 7 E
L7 X X & 7 — KRR Kobilka A
\ZFEFE | Deisseroth AfF & 4£[7]C ACR O X fpf iht ik
fEMTICER B Lz GasC1 : A), S 5HIC CCR bl
BFSZET L0 RS L 7B REER R ACR O (X
W) HIRE L7z BT 3 LWORERT Y — L OB
WYL GRe2),

P IR 1 TIEAAM . W 2 TITsER I Sy
JDOFERZ WL LTV D, FRINEE L2 5, ACR O
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[1] O. Ernst et al. Chem. Rev. 114, 126 (2014).

[2] E. G. Govorunova et al. Science 349, 647 (2015).
[3] H. E. Kato et al. Nature 482, 369 (2012).

[4] H. E. Kato et al. Nature 521, 48 (2015).
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EERN : KPTHRRADERBBEHEET=_F—TIEZ VRN 2EORND K

L FR (4 TK-A03 FHEIFFZEERE)
FWSCAEE : "Unique hydrogen bonds in membrane protein
monitored by whole mid-IR ATR spectroscopy in aqueous
solution"

% . Shota Ito, Masayo Iwaki, Shinya Sugita, Rei Abe-
Yoshizumi, Tatsuya Iwata, Keiichi Inoue, Hideki Kandori
MesE& B« J. Phys. Chem. B 122, 165-170 (2018).

RO TR CBUR R B2 5 2 2T D EES
T XD R BHES T RIS AR, W Th DK
3T ISR E T2 RN & & D 72 RSB FEAT I EE LU,
EFESEE7 E RN L <fE S “Water is friend of protein,
but NEVER friend of IR spectroscopy” &9 7 L—XT
HMZENSRNERDEENENEZMEIRLTND,
L L7226, xR 1 v 5% v Cae 2 0k
LRNLKGEERD Liza 7V OYaEiERzE A~
7 RVIZEY ZAETIZHZE S LTV 2 1800-800
em’! 7213 T < RSO EEL (4000-1800 cm
D) ToEAXT MVRIEEEBL LN, 2ORE, ¥
YRR RE G LT Koy 1 & de X-H i (FE5
[ZITEAKFTO X-D i) OZALEHEE L HET D
TEMAEREL /2 v RS U R EONIGEME S X
7B PEREE BT DR OKRERES T v b U — 27 O
M c&E2 L5127 o7, BUNTKIRTEEN LIzH
MEDORIHEA TE D FIETH 7208, RS FHED
FEETH Y, FTLWART MVEN, HEL A7
ADFH LWE#RE G2 T N0 THH0,

TR NFTRANFEA T DG NEE S ORI
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Inward Proton Pump Rhodopsin,
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Significance

Mon-linear spectroscopies, such as second-harmonic generation (SHG) and sum frequency generation (SFG). have in the past been utilized to reveal detailed
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