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Structural basis and physico-chemical evaluation for rational design and
theoretical calculation of molecular engine
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Our goal is to establish a new academic field and the foundational
scientific principles for constructing a "Molecular Engine". These molecules are devices that
undergo mechanical structural changes upon receiving external energy, and exploit these changes to
convert it into a different form of energy. Our research team has successfully revealed the
physicochemical properties and structural information of various molecular engines, including
rotational, linear, light-driven, and signal transmission types. Moreover, we have established a
physicochemical evaluation and structural basis for the rational design and theoretical calculations

of these molecular engines, thus contributing to the development of the "Molecular Engine™ field.



B X C—19,. F—19—1, Z2—19 (@)

1. WHFERHAG S OE

ERREEN L I3 E ~ T 7 X VB LR SND X X ETH Y S ATP 72 D4t
BT AN X —HZI TS Z & T AEEE LA EZ L, ZhEOEOT RLF—~ L B3
HAERT X HIEE CTH D, WIS L 72 D BRI EV Yy 1% IEREICEfR L, T9MIc
I BREEAT O 120X, WEYEFE R & TR EE R ORI R TH S,

B ARNT CIE RSB PRIRAT &SRR AT, S DICIIBENE ENEMRNT 70 & 21TV VRS
oy Ok - BEEEICEIT 2 2 AR AT 5, BMA WFRoHE) Bk, ZhE Tics
F—E DHKKFEH (Nat. Commun. 2018) , HiADOHEMME (Sci. Rep.2017) . 2 1-EFHAIEH O
Sy FEN A S FAREEIMR  (J. Biol. Chem. 2016) 72 Ko\ C, ME LA 2 Bl L ¢, 4=
HI & N7 B ORI LT 5,

SEARRE TSI Tl —i%IC X SRS E IR & 7 7 A 4B MR T sV 5T
W5, X R ERB THEA R EOmEE X LR BOYE X, MRERITIC LB 723k
DORKEAPE - fhgdt - 7T — X PNENPEHEL <, FEFIEOR bRy 712725 Tz, FHE W
ZERFE) Did. SHEBBEL AT LBV EHE Y o 7 EORKEAEEICEL ORBREA L
TV D, THEWEDMEE 2 o X7 BB LTk, MBI O HEME TH 5K T GEEEFZEE)
L HLE T, MEMEZE BARE GG T HIEN 2B % L7z (JPCB2016; PCT/JP2015/068277), F£7-. %)
I L FEALT D201, fEd b 2R LIS 2 228 L S B 2 BUR O ERLER (FFRT55 5526448
) B I OMEE IR (FFari 5213967 5) ZBAZE L. m#EEE 2 o X7 B ORISR %
1THOT-ODRMZE 2 TX o, REHIES R B LT N E— AT A 0 X HREHE
FL—Y - LT REICH D,

2. WO EH

ARMWFZERIER Tl SR =R T — %2 T D 2 & THRMRY S 2 bz Z L, ZhERMA LT
MDD TFNF =L LTS D5 FIEE L BB DT ST, TNERMET 5720 DK
FHEZGES LA E LTV D, £ 2 TAFHEBET, BFEX5R & e 5 R85+ OB LA
B ORISR DT D 2 & T, B T2 ARG - BERFHR T I o OB bR
il LSRR A S L, DBV TR ORI - BIRICEMNT 2 2 L2 AR E T 5,

3. WD HikE
AGHEFZEEEY, EREAFZE B & 2R3 5 72 DI LA PSR T e 2 275 5,

WEB D F DB (M)  BENCEEREREN /42, B 1%, #E R OB
BT A—=F LIS TF LUV TERMICHESR L. WEMEZER X 0 80 Fixstofast
ERETDH, TORDOETNE LT, HEMBLT 22008, 772X —FlkT5
2N, BB A ER TR R BT X LR RIREMR Z R & BT
BT UH REGEET LA NI EREER VD, OO R EDS%F
FEM 7R REREMEIA S L OV OHlE 21T 5 2 & T, BEY T OB LOHIEIC S22 n3 5 A 4
=X AB L ORI ZRET D,

Q) HERNMEVLE RAVERIE T OBEFE (K H23E2Y) K H 5 25BH% L7 ENErE A R g8y 1
FH O FRER ML 28 B TR 2| KEE & 7 B AR RSB 25 7 ORBRENRL U =7 7Y
AR ([CHET D, ERWGEE HEART A= OfEbEZ BV IRT 2 L Ic k> T, £
AERFEEN 7y ITE A LB BAR T RNE 2 et 55,

QVEEREI O FDOMBUL L BEMRAT (FFH2ME2Y) : BO1 BE & i U, L3R O LBy bik
M4 % W CAEREEN Y T OMPYLE BAKZBIHT 5, BV L7 A RIEEN Y 1 O SRS
EARE L, MERS AT 5, SCAREEESRIT COLC2 BRIV REREL, 10T
SR AT I kT D

DATBEIUNA TV v FEEV Y FOBERNT (FFH2HY) : A01,BO1 BEDAIE L7-ERAT
BN RAENRRNTREN ST, A7V v REED FOSIRREE 28 L, s
eI 5,

(5) REVDFOABRHESHOBE (EMA, FHEAHEY) : Co2 FE&LE#E LT, o=
(LB - STARREE S S - BRERRNTIS 2 55 < B T O S BRE EHESH % AOL, BO1 BRI
LT 5,




4. WHIERCR

WZEBY T DAL AT

EHEZ LA L LRy TOREHEHIEZ B L T, RN OFHE A >N — & o L[EFSE
IZX V., BEOENEAEICET DL EEMEI LT T o —F S 21T -7, C01 BF
DOFH S & DIFFRICBNTIE, ATSZEn R7 v R ErEm B B4 2 WE b2
1Tolz, ke 7o v 2 HWTHERICE S HRT R VX — BN AR o K7y &
DILDMDTRNT RV F— 2R T AR RINL | £ OERROEL EM (PP RIRE Tm i)
TR EER 0 ) A =2 W 21T 72, TORE, BAMI Y E L LERER
KE3ORDIFHL., £72 Tm K 100°CICZET 5 —ELERK B R INT-, £72 A0l BED
BRSO EORICBWNTIE, 7= U F DL EEERICBIT 5T 2/ B E I ) ZEME
{LIZHOWT, WEY LR R BT 24T o T2y T OFRER, V7 2=y MEDOFERYZ 7 AL —I2H
WTC, 7= T 72007 FAX =N, bEAMMEEERZEE L, BRREZ L S
5 Z & B0 E 725 72 (Chemistry €202300488, in press, 2023),

FOMIZL=— T IRET INE LRI E e IO THEN T O FHT D203 5 53 T-FE O AT
#4772, Ll-cadherin Z > /X7 'BIZBWTIL, mEX A ~—EMEZHESICBCESKY T 2
2 —m BT DA 2R 2 fRBH L7= (3 Biol Chem. 297, 101054, 2021) . JRJFMHMAYZBETH 5
IsdH % >R 7 BZIZB WL, K01V H v KOS ) BREESEOEEIEEZ I 5
L 72 (JBiol Chem.298,101995,2022), RIRZMEEE Mint3 ICBHL TiX, 0¥ VX7 EEE
TR A T = X N a3 2% & 3o, BEREZRENCRE 9% 2 7 HEIR O [FEIZAE L7= (I Biol Chem.
297, 101304, 2021), £7=& 7 EOKRERIZERE CTHIEITE S L5122 57-0c, IFE -
> GPCR & w827 EICEAL T, FOED KX A F I 7 ZAB(IET 2= 2 MEATEMHZL
DA J) =X LEIZ S AN L7~ (Biochemistry 58, 504-508, 2019)

UbD Xz, Zo_7EOT I BRI D o FREOWE L FRIfEITIZ, BARRICE
DRk & 7R ARGy TRIFA EAER A B = X L OIS/ 03 5 L3RI, BEVY FI2oO7RN DA
FF )= F U T NAOHRHEGHI OB ARRTHALEZ LN,

Q) ERRIMHE L ZARERIE T DB -

AEARIEEN 3 1 DO SR E I FED < AIEERFIE 2 RS 2 72 D121T, MBS 2 B 527 Dt
(WZEBAROERIA T 2 L 72 %, A H S 23BE%E U - FER M BV L 28 SR FIRIVE 2 A01 ZEE D L 4t
A CYEBRBV R AL R R B o5 - IS UTe, SEBRRGE & RN T A — X O b 240 k42 &
2 & o T, EREVR AR B 5 7S S LI ZE SR T VE 2 52 L7= (J. Chem. Phys.,
150, 055101, 2019; J. Phys. Chem. B, 123, 990, 2020) ,

WIZ, [RIEEA A (RFE B 55112 kh3 2 BRER UM BV L 28 SR TNE OB 247 - 7o, BRMIIZIE,
[l B Sy 1 OREEE EIZ G LTS N RANLIL R A A ACESE YT, Himet B R s
SEBICERREERL LT, 50N REITIHEED M B3 25 1E000 T2 < ATPase 1G4 b [
LUz, F£72. VT FIUGRERMREE ST (G F N7 B NK - GPCR) (ZHES AT,
A0l D & HFITHED &2 HE O 58 BIRERIE AR L2 (IMS, 22, 12906, 2021; Protein
Science, 31, €4404,2022), & 5|2, CO1 %35 & H[F T GPCR DOFEHEHERF L SOl EVb 4 5 AR
RO THNEDOBIE 21T - 7o, SEBREVRSEY ) 1 &[RRI B G THE 2T > CTERK T 4 7
Z7 UV —ZFR L #&RE 4 FF > 72 GPCR AV AR 2 B3R 3 2 £l 2 B 2§ L 7= (Protein Science,
31, e4425,2022).,

QVEERE Y F DI & B ERT
A0l BECAZEHE Lo U R Oz L 7o M EME BT 2 FA VN CORBREN BRI A (R 28 8h 3 - D i A
{EERLZRIH L2, BAMICIE, —FE7 4V v o a K7V (TR) OFEINHALOT I Bk
EHROREE T HITEORG E B E O 2 VX —HO KL 21T > T2, TORHE, 2-6 &
ML L7z TR ZARAK%Z 6 fEAS S Z L2k L7z (J. Chem. Inf. Model, 60, 1709-1716,
2020; Proteins 89, 301-310,2020), Z L5 DEREZFHIED '
TH I LITE Y MR TR L EERIREIE T 1 kg P ZReE B
Ky 7 %AIMT 5 2 EICHE L7 (J Phys Chem B. 126, 3 89 A EeT B
1004-1015, 2022) . i
N RNV KA A v DERIZE Y INEBYLE X ORELE
b U 7z Bl 3 B 55 1 O fRBEERAL (AsBs BAR) O X ks oS
SAERNT AT 72\ B OB IAE 2155 = Lok © "
ZhL7= (AKX : Science Adv. 5, EAAU8149,2019), Z# 6D " g
G245 2 Lick v, ABs HAKROKE|], DF 5 _1"&




ROLE], 72— EIZEEET 2 OBH, ATP N EZ THfSN D0 L, /\E!ipx% |\ E
&&5%<@M$%@%¢5 ENTEL LI oT-, £7-. BOl AT .
HLIEFETY =T =% — (%) OfitEvL (ACS Omega, 7, 3796-
3803, 2022) CMHEML L7=h U 7 AF ¥ FNERIKD 7 T A 457 HAMEL
FEEMENT (4 : Structure, 29,203-212,2020) (2SN Lz, Bl EOfHF B 88
ToAREST AR RS 1T COL,CO2 BEIC W B RS HiEE L, 1 45 RHIISo 3 Sk i gﬁd,
PricHmR L7, o

R,

DATBEIUNA TV v REE) T DBERT

[R5y 1-E— 4 — (V-ATPase) @ ATPase i&TEIX AT ATP 7)1 /' CRAIZMEFEIND, =
D ATP 7 v 712 L 0 fHE S LR e @Vuﬂ%w®Xﬁ¢m%L%Wuﬁ%Lt HBoni
&1L ATP IR R DYV BEFREERF D OB E TH VD . [BlHR A B = X AOEMENREA T
(ACS Central Science. 8, 915-925,2022), F7/=, Z®D ATP 7)1 ‘

VI RIED ) =T F—H— (I 4 ) D ATPase {E 1% 554
WHELE, 2O ATP 7 22k v HEIN-RED I 42
D X HhE A IEREAT IR Uz, 15 D 7oAl g o4 BARARAT
MH AT OB EOFEZ B S 52 L7z (X : Proc. Natl.
Acad. Sci. USA, 119, 212096211, 2022) ,

WIZ, NLERLIEFERT T o+ & F el 20 FofEibs L X ﬂ“i‘f;kElEl*%
TEFRAT EJZIJJ L7z (A : Biochem. Biophys. Res. Commun., 533, 57,
2020), AU XV HURG TIETF R LD T & RIFH R T
XLV HH T ENRHLMNE o7, F72. AL BEDSAINE L 72 [E
LIZ X 0238+ 5 N TS5 ATP BREWMESKFIBEH R > 7 &2 1%
b5z k%ﬁmbt@774ﬁ%%ﬁﬁﬁ%%wT@A%%L%ﬁ
ERE LT, BoniEEn S, ATy FixdEHAR 7 o BNl
FEELRSTORLEEMZH 2 & T ATP K5 %%%Whéﬁé
ZLEWNRBENT,

(5) BB T OETRFHIBEORE :
FES T OEEREFHEH OREE BIE L T, Ml HECE s 7V o RETEH LR
TENOHE 2 ATz, EakTH 5250 L?ﬁxﬁﬁi Ll-cadherin # > /X7 B DEETH A J1 = X I
DOHRL Y 20X X 7EMHAERAREICBT D7 2 BMEHONE LR, K/hDOT I/
MEIZ CHCEARKR Y 7 AZ =N CE 2 2 L 23R Lz (FIXIZ : Sci Rep. 13, 6493,
2023), F7- Fe ZFEEPUROE SRR TIE, ZO/REAIZITEREBE G L2V Fab KA
AVERETHILIZLY  HAERIGHENHECE 5 2 &% AH L72(F X4 : Biochemistry 62,
262-269, 2023),

unbound FcyRllla-binding

Extracellular region
* 739" residue

““ /Qﬂﬁ4 - “J/ ‘( G @ entropy loss
| Ry g N ’
4 hY ‘L(){(V B‘S&J %@ = 4
Y | L \ \
Cell membrane

enthalpy gain
Ll-cadherin 2 /Y0 HIZHI1T57 =/ BREICHE S XEARELOBMER FR & Ui BI=HI1+ BB KA A VREIZE S5 28K T

ZDOEH 5/%7 A URTEMMEERICBIT ST RV BEESL KA AL SEICE -
T, ZOREREZ E & W@éﬁé ERFRER Dy kG AR BT H LM TE T,

&35 7'J/ K& W =5BaH1# 42 B L C. P-cadherin Z > /X7 B A ETIVIZFDIKRE
HA < —BROEE 2RIz, TORR, 7T 7 A b LLDy A ZO/NSWES AL

BN K- T 100 fFLL ED5r 74 A e
AMENE A ~—FE51EZ W3R Monomer on eachcell 7  Xdimer Adherens Junction
WECTED 2 L&A LT, RHIL % %\ %
TALEIE, OGN B I Hit 1
% . Uj N k = 16 Ek]j] L f: (Z':T : TN Sy Hlt 1Inhlbmon of cell adhesion
Commun Biol. 4, 1041, 2021),

P-cadherin 2 VIRV BEDESFUH Y FIZK2EEKEL

JEBREN R A (R FE B 7y 1 (Wﬁ’fﬂﬁﬂ N7 ) OFMZR BT & STARETE i, AL SRR
OYFULEE AR ST D Z LIZL Y WEWED R L 0 OB EMED M\ R E, IR DF%
ENEICHREL TS Z L, H%ﬁ*ﬁ7kﬁﬁ§%7ﬁ§%hf£<7k?5fk/\bfb\%> ETHDZ IR



W X iz, ZAUCHES & | SEEREVRA (R E ) 1B L OV 7 U RERE B 1 O S ERR EHE R
% AO1,BO1 BRICHER L7=,

[ E) Sy 7 (V-ATPase) DEFEAT v 7> 3 v MEEFRE ZN AT N-MD I 2 L
— a A LD HR, Biacore # HWWELFEREMRETH I LITL Y, AFREE YT D
ATP (ZARAT LT AEBNFER A B 202 L7z (T, ZHUCES &, [REEREE) S 1 OF Bk adt
% AO1,BO1 BRICHER L7=,

(A) ATPIERAEY
\

B) ATPIEREER C) ATPiFHE
(B) Y .( ) Y

(D) ATpsos'«és»y

ATPRER
(E) ¥

(ATPHGRS) (RS SR
Vi-ATPase DR F A H=XLETIL(ZTENLRIE=RFTv T 3y MMEE)

PLED L 91T, AW L > TEONTZ v 7 EOMBYLFIE S - LIRSS - PRiRR
M5y, ZoXUHOXAF I 7 2SS HHERE) L 2 O8I E 4 58 Lo L2 45
52T L, REEY TORBERGICH TR 2D Z E N TE I,



30 30 3 10

Mitsumoto Masaya Sugaya Kanna Kazama Kazuki Nakano Ryosuke Kosugi Takahiro Murata 22
Takeshi Koga Nobuyasu
State-Targeting Stabilization of Adenosine A2A Receptor by Fusing a Custom-Made De Novo 2021

Designed o -Helical Protein

International Journal of Molecular Sciences

12906 12906

DOl
10.3390/i jms222312906

Kabir Arif Md. Rashedul Munmun Tasrina Hayashi Tomohiko Yasuda Satoshi Kimura Atsushi P. 7

Kinoshita Masahiro Murata Takeshi Sada Kazuki Kakugo Akira

Controlling the Rigidity of Kinesin-Propelled Microtubules in an <i>In Vitro</i> Gliding Assay 2022

Using the Deep-Sea Osmolyte Trimethylamine <i>N</i>-Oxide

ACS Omega 3796 3803
DOl

10.1021/acsomega.1c06699

Haraguchi Takeshi Tamanaha Masanori Suzuki Kano Yoshimura Kohei Imi Takuma Tominaga 119

Motoki Sakayama Hidetoshi Nishiyama Tomoaki Murata Takeshi Ito Kohji

Discovery of ultrafast myosin, its amino acid sequence, and structural features 2022

Proceedings of the National Academy of Sciences 212096211
DOl

10.1073/pnas.2120962119

Yasuda Satoshi Akiyama Tomoki Kojima Keiichi Ueta Tetsuya Hayashi Tomohiko Ogasawara 126

Satoshi Nagatoishi Satoru Tsumoto Kouhei Kunishima Naoki Sudo Yuki Kinoshita Masahiro

Murata Takeshi

Development of an Outward Proton Pumping Rhodopsin with a New Record in Thermostability by 2022

Means of Amino Acid Mutations

The Journal of Physical Chemistry B 1004 1015

DOl
10.1021/acs. jpch.1c08684




Suzuki Kano del Carmen Mar?n Maria Konno Masae Bagherzadeh Reza Murata Takeshi Inoue 298
Keiichi
Structural characterization of proton-pumping rhodopsin lacking a cytoplasmic proton donor 2022

residue by X-ray crystallography

Journal of Biological Chemistry

101722 101722

DOl
10.1016/j . jbc.2022.101722

Kori Satomi Shibahashi Yuki Ekimoto Toru Nishiyama Atsuya Yoshimi Sae Yamaguchi Kosuke 52
Nagatoishi Satoru Ohta Masateru Tsumoto Kouhei Nakanishi Makoto Defossez Pierre-Antoine

Ikeguchi Mitsunori Arita Kyohei

Structure-based screening combined with computational and biochemical analyses identified the 2021

inhibitor targeting the binding of DNA Ligase 1 to UHRF1

Bioorganic &amp; Medicinal Chemistry

116500 116500

DOl
10.1016/j .bmc.2021.116500

Senoo Akinobu Ito Sho Nagatoishi Satoru Saito Yutaro Ueno Go Kuroda Daisuke Yoshida 4

Kouhei Tashima Takumi Kudo Shota Sando Shinsuke Tsumoto Kouhei

Regulation of cadherin dimerization by chemical fragments as a trigger to inhibit cell adhesion 2021

Communications Biology 1041
DOl

10.1038/s42003-021-02575-3

Yui Anna Caaveiro Jose M.M. Kuroda Daisuke Nakakido Makoto Nagatoishi Satoru Goda 297

Shuichiro Maruno Takahiro Uchiyama Susumu Tsumoto Kouhei

Mechanism of dimerization and structural features of human Ll-cadherin 2021

Journal of Biological Chemistry

101054 101054

DOl
10.1016/j . jbc.2021.101054




Kasahara Keisuke Kuroda Daisuke Tanabe Aki Kawade Raiji Nagatoishi Satoru Tsumoto Kouhei 563

Anion solvation enhanced by positive supercharging mutations preserves thermal stability of an 2021

antibody in a wide pH range

Biochemical and Biophysical Research Communications 54 59
DOl

10.1016/j .bbrc.2021.05.053

Murata Takeshi Yasuda Satoshi Hayashi Tomohiko Kinoshita Masahiro 12

Theoretical identification of thermostabilizing amino acid mutations for G-protein-coupled 2020

receptors

Biophysical Reviews 323 332
DOl

10.1007/s12551-020-00678-5

Nakamura Akihiko Ishiwata Daiki Visootsat Akasit Uchiyama Taku Mizutani Kenji Kaneko 295

Satoshi Murata Takeshi lgarashi Kiyohiko lino Ryota

Domain architecture divergence leads to functional divergence in binding and catalytic domains 2020

of bacterial and fungal cellobiohydrolases

Journal of Biological Chemistry

14606 14617

DOl
10.1074/jbc.RA120.014792

Ogasawara Satoshi Suzuki Kano Naruchi Kentaro Nakamura Seiwa Shimabukuro Junpei Tsukahara 533
Nanase Kaneko Mika K. Kato Yukinari Murata Takeshi

Crystal structure of an anti-podoplanin antibody bound to a disialylated O-linked glycopeptide 2020
Biochemical and Biophysical Research Communications 57 63

DOl
10.1016/j .bbrc.2020.08.103




Arai Satoshi Maruyama Shintaro Shiroishi Mitsunori Yamato Ichiro Murata Takeshi 533

An affinity change model to elucidate the rotation mechanism of V1-ATPase 2020

Biochemical and Biophysical Research Communications 1413 1418
DOl

10.1016/j .bbrc.2020.10.033

Akiyama Tomoki Kunishima Naoki Nemoto Sayaka Kazama Kazuki Hirose Masako Sudo Yuki 89

Matsuura Yoshinori Naitow Hisashi Murata Takeshi

Further thermo- stabilization of thermophilic rhodopsin from Thermus thermophilus 2020

JL - 18 through engineering in extramembrane regions

Proteins: Structure, Function, and Bioinformatics 301 310
DOl

10.1002/prot.26015

Asai Tatsuki Adachi Naruhiko Moriya Toshio OKi Hideyuki Maru Takamitsu Kawasaki Masato 29

Suzuki Kano Chen Sisi Ishii Ryohei Yonemori Kazuko Igaki Shigeru Yasuda Satoshi Ogasawara

Satoshi Senda Toshiya Murata Takeshi

Cryo-EM Structure of K+-Bound hERG Channel Complexed with the Blocker Astemizole 2021

Structure 203 212.e4
DOl

10.1016/j .str.2020.12.007

Shimizu Kouki Seiki Issei Goto Yoshiyuki Murata Takeshi 10

Measurement of the Intestinal pH in Mice under Various Conditions Reveals Alkalization Induced 2021

by Antibiotics

Antibiotics 180 180
DOl

10.3390/antibiotics10020180




Yoshimura Chihoko Nagatoishi Satoru Kuroda Daisuke Kodama Yasuo Uno Takao Kitade Makoto 64

Chong-Takata Khoontee Oshiumi Hiromi Muraoka Hiromi Yamashita Satoshi Kawai Yuichi Ohkubo

Shuichi Tsumoto Kouhei

Thermodynamic Dissection of Potency and Selectivity of Cytosolic Hsp90 Inhibitors 2021

Journal of Medicinal Chemistry 2669 2677
DOl

10.1021/acs. jmedchem.0c01715

Kosuge Hirofumi Nakakido Makoto Nagatoishi Satoru Fukuda Tetsuya Bando Yasuhiko Ohnuma 296

Shin-ichi Tsumoto Kouhei

Proteomic identification and validation of novel interactions of the putative tumor suppressor 2021

PRELP with membrane proteins including IGFI-R and p75NTR

Journal of Biological Chemistry

100278 100278

DOl
10.1016/j . jbc.2021.100278

Kosuge Hirofumi Nagatoishi Satoru Kiyoshi Masato Ishii- Watabe Akiko Tanaka Toru Terao 36

Yosuke Oe Seigo Ilde Teruhiko Tsumoto Kouhei

Highly sensitive HPLC analysis and biophysical characterization of N- 2020

glycans of 1gG- Fc domain in comparison between CHO

and 293 cells using Fcy Rllla ligand

Biotechnology Progress e3016
DOl

10.1002/btpr.3016

lida Tatsuya Minagawa Yoshihiro Ueno Hiroshi Kawai Fumihiro Murata Takeshi lino Ryota 294

Single-molecule analysis reveals rotational substeps and chemo-mechanical coupling scheme of 2019

Enterococcus hirae V1-ATPase

Journal of Biological Chemistry

17017 17030

DOl
10.1074/jbc.RA119.008947




Sano Daisuke Ide Ichiro Akiyama Tomoki Tanaka Yuya Sudo Yuki Murata Takeshi Ishii Hisao 687

Application of High-Sensitivity UV photoemission Spectroscopy to Examine the Electronic 2019

Structure of Thermophilic Rhodopsin

Molecular Crystals and Liquid Crystals 34 39
DOl

10.1080/15421406.2019.1648052

Yasuda Satoshi Kazama Kazuki Akiyama Tomoki Kinoshita Masahiro Murata Takeshi 301

Elucidation of cosolvent effects thermostabilizing water-soluble and membrane proteins 2020

Journal of Molecular Liquids

112403 112403

DOl
10.1016/j.mol1iq.2019.112403

Hayashi Tomohiko Yasuda Satoshi Suzuki Kano Akiyama Tomoki Kanehara Kanae Kojima Keiichi 124

Tanabe Mikio Kato Ryuichi Senda Toshiya Sudo Yuki Murata Takeshi Kinoshita Masahiro

How Does a Microbial Rhodopsin RxR Realize Its Exceptionally High Thermostability with the 2020

Proton-Pumping Function Being Retained?

The Journal of Physical Chemistry B 990 1000
DOl

10.1021/acs. jpch.9b10700

Yasuda Satoshi Akiyama Tomoki Nemoto Sayaka Hayashi Tomohiko Ueta Tetsuya Kojima Kelichi 60

Tsukamoto Takashi Nagatoishi Satoru Tsumoto Kouhei Sudo Yuki Kinoshita Masahiro Murata

Takeshi

Methodology for Further Thermostabilization of an Intrinsically Thermostable Membrane Protein 2020

Using Amino Acid Mutations with Its Original Function Being Retained

Journal of Chemical Information and Modeling 1709 1716

DOl
10.1021/acs. jcim.0c00063




Tsunoda Jun Song Chihong Imai Fabiana Lica Takagi Junichi Ueno Hiroshi Murata Takeshi 8

lino Ryota Murata Kazuyoshi

Off-axis rotor in Enterococcus hirae V-ATPase visualized by Zernike phase plate single-particle 2018

cryo-electron microscopy

Scientific Reports 15632
DOl

10.1038/s41598-018-33977-9

Maruyama Shintaro Suzuki Kano Imamura Motonori Sasaki Hikaru Matsunami Hideyuki Mizutani 5

Kenji Saito Yasuko Imai Fabiana L. Ishizuka-Katsura Yoshiko Kimura-Someya Tomomi Shirouzu

Mikako Uchihashi Takayuki Ando Toshio Yamato Ichiro Murata Takeshi

Metastable asymmetrical structure of a shaftless V1 motor 2019

Science Advances eaau8149
DOl

10.1126/sciadv.aau8149

Singharoy Abhishek Chipot Chris Ekimoto Toru Suzuki Kano Ikeguchi Mitsunori Yamato 10

Ichiro Murata Takeshi

Rotational Mechanism Model of the Bacterial V1 Motor Based on Structural and Computational 2019

Analyses

Frontiers in Physiology 1-12
DOl

10.3389/fphys.2019.00046

Yasuda Satoshi Hayashi Tomohiko Kajiwara Yuta Murata Takeshi Kinoshita Masahiro 150

Analyses based on statistical thermodynamics for large difference between thermophilic 2019

rhodopsin and xanthorhodopsin in terms of thermostability

The Journal of Chemical Physics

055101 055101

DOl
10.1063/1.5082217




Tashima Takumi Nagatoishi Satoru Caaveiro Jose M. M. Nakakido Makoto Sagara Hiroshi 1

Kusano-Arai Osamu Iwanari Hiroko Mimuro Hitomi Hamakubo Takao Ohnuma Shin-ichi Tsumoto

Kouhei

Molecular basis for governing the morphology of type-1 collagen fibrils by Osteomodulin 2018

Communications Biology 33
DOl

10.1038/s42003-018-0038-2

Senoo Akinobu Nagatoishi Satoru Moberg Anna Babol Linnea Nygren Mitani Tomoya Tashima 54

Takumi_ Kudo Shota Tsumoto Kouhei

Inhibition of homophilic dimerization and disruption of cell adhesion by P-cadherin-specific 2018

small molecules from SPR-based assays

Chemical Communications 5350 5353

DOl
10.1039/C8CC01964A

102 19 11

21

2021

GPCR

21

2021




2021

2021

2021

Design schemes for peptides imitating 3 -hairpin conformation of VHH CDR3

2021

2021




Valenciano Bellido S, Caaveiro J.M.M, Nakakido M, Nagatoishi S, Tsumoto K.

M_R.S.A: fighting with antibodies

2021

2021

Valenciano S, Caaveiro J.M.M, Nakagawa I, Nakakido M, Nagatoishi S,Tsumoto K

Bioengineering of antibodies: the double antibody

UoT-MaC-UT workshop

2021

pH

59

2021

aHUS CFH

21

2021




nna YuiJose M. M. Caaveiro, Daisuke Kuroda, Makoto Nakakido, Satoru Nagatoishi, Takahiro Maruno, Susumu Uchiyama, and Kouhei
Tsumoto

A novel homodimerization mechanism of Ll-cadherin

The Protein Society 35th Annual Symposium

2021

PRELP

94

2021

Analysis of the molecular mechanisms involved in the recognition of antigen and the regulation of function by antibodies

44

2021

19G Fcy RIlla

142

2022




102

2022

Satoru Nagatoishi, Kouhei Tsumoto

Fragment-based screening and hit validation targeting enzymes and protein-protein interactions by SPR and ITC

PACIFICHEM 2021

2021

2021

Satoru NAGATOISHI, Kouhei TSUMOTO

Interaction analysis between small-molecules and proteins using HDX-MS in physicochemical screening

69

2021




Tatsuki Asai, Kano Suzuki, Naruhiko Adachi, Masato Kawasaki, Toshio Moriya, Toshiya Senda, Satoshi Ogasawara, Takeshi Murata

Structure of the voltage-dependent potassium channel (hERG) using cryo-electron microscopy

58 ( )

2020

Akihiro Otomo, Tatsuya lida, Hiroshi Ueno, Takeshi Murata, Ryota lino

Single-molecule analysis of rotation of Enterococcus hirae V-ATPase depending on sodium ion concentration

58 ( )
2020
V1-ATPase
46
2020
V-ATPase

2021




14

2020

aHUS

CFH

93

2020

Supercharging

48

2020

HDX-MS

16

2020




MtsA

94

2021

Kosuge H, Nakakido M, Nagatoishi S, Fukuda T, Bando Y, Ohnuma S, Tsumoto K

Proteomic ldentification And Validation Of New Interactions Of Novel Tumor Suppressor PRELP With Membrane Proteins

20

2020

MtsA

93

2020

Inhibition of P-cadherin-mediated cell contact formation through the kinetic effect of chemical fragment

20

2020




The Molecular Basis of How SNP in LI-cadherin Affected Cancer Metastasis

20

2020

Molecular basis of increased risk of colorectal cancer metastasis caused by SNPs in Ll-cadherin

58

2020

VHH B -hairpin CDR3

43

2020

Takeshi Murata

Development of new antibacterial drug targeting V-ATPase in Vancomycin-resistant Enterococcus

Gordon Research Conference on Bioenergetics

2019




19 71

2019

ISSP

2019

2019

Takeshi Murata

Rotational molecular mechanism of bacterial V1-ATPase

2nd Tokyo ATPase Workshop

2019




EM

2019
V-ATPase
2
2019
V-ATPase
2019
V-ATPase
92

2019




Kouki Shimizu, Fabiana Lica Yakushiji, Katsuhiko Moriyama, Yoshiyuki Goto, Takeshi Murata

Inhibition of V-ATPase decrease the growth of Vancomycin-resistant Enterococcus (VRE) specifically

2 AMED

2019

Kouki Shimizu, Fabiana Lica Yakushiji, Katsuhiko Moriyama, Yoshiyuki Goto, Takeshi Murata

Na+-transporting V-ATPase is a new target for drug development against Vancomycin-resistant Enterococcus (VRE)

Gordon Research Conference on Bioenergetics

2019

Ryoji Suno, Sangbae Lee, Shoji Maeda, Satoshi Yasuda, Keitaro Yamashita, Kunio Hirata, Takeshi Murata, Masahiro Kinoshita,
Masaki Yamamoto, Brian Kobilka, Nagarajan Vaidehi, So lwata, Takuya Kobayashi

Structural insights into the subtype-selective antagonist binding to the M2 muscarinic receptor

57

2019

Satoshi Yasuda, Yuta Kajiwara, Yuki Takamuku, Nanao Suzuki, Yosuke Toyoda, Kazushi Morimoto, Ryoji Suno, So lwata, Takuya
Kobayashi, Takeshi Murata, Masahiro Kinoshita

Theoretical Prediction of Thermostabilizing Mutations for GPCR: ldentification of Hot-Spot Residues to be Mutated Common in
Class A GPCRs

57

2019




Shintaro Maruyama, Motonori Imamura, Takayuki Uchihashi, Kazuya Nakamoto, Mizutani Kenji, Lica Fabiana Imai, Kano Suzuki,
Yoshiko Ishizuka-Katsura, Tomomi Someya-Kimura, Mikako Shirouzu, Ichiro Yamato, Toshio Ando, Takeshi Murata

The combination of high-speed atomic force microscopy and X-ray crystallography reveals rotary catalysis of a shaftless V1
motor

57

2019

Tomoki Akiyama, Naoki Kunishima, Masako Hirose, Sayaka Nemoto, Stoshi Yasuda, Yuki Sudo, Takeshi Murata

Further Thermo-Stabilization of Thermophilic Rhodopsin through Engineering in Intramembrane and Extramembrane Regions

57

2019

Masaya Mitsumoto, Nanao Suzuki, Ryosuke Nakano, Takahiro Kosugi, Takeshi Murata, Nobuyasu Koga

Tailor-made design of superstable proteins from scratch for rational stabilization of GPCR

57

2019

Tatsuya lida, Yoshihiro Minagawa, Hiroshi Ueno, Fumihiro Kawai, Takeshi Murata, Ryota lino

Chemo-mechanical coupling scheme of rotary molecular motor Enterococcus hirae V1-ATPase revealed by single-molecule analysis

57

2019




Burton-Smith Raymond. N, Tsunoda Jun, Yamamori Yu, Miyazaki Naoyuki, Imai Fabiana L., Song Chihong, Tomii Kentaro, lwasaki
Kenji, Takagi Junichi, Ueno Hiroshi, Murata Takeshi, lino Ryota, Murata Kazuyoshi

The off-axis rotor of Enterococcus hirae V-type ATPase by Volta phase contrast cryo-EM

57

2019

Kazuki Kazama, Satoshi Yasuda, Tomoki Akiyama, Masahiro Kinoshita, Takeshi Murata

The influence of cosolvent on thermal stability of membrane proteins

CBI 2019

2019

Ryosuke Nakano, Nanao Suzuki, Simon Hikiri, Satoshi Yasuda, Mitsunori Shiroishi, Masahiro Kinoshita, Takeshi Murata

Development of the screening system to create GPCR mutants stabilized in active states

CBI 2019

2019

Satoshi Yasuda, Tomohiko Hayashi, Yuta Kajiwara, Takeshi Murata, Masahiro Kinoshita

Analyses based on statistical thermodynamics for large difference between thermophilic rhodopsin and xanthorhodopsin in
terms of thermostability

CBI 2019

2019




Satoru Nagatoishi, Kouhei Tsumoto

Calorimetric Selection of Ligands to Inhibit the Protein Functions in Cell and in Vivo

The Seventh International Symposium on the New Frontiers of Thermal Studies of Materials

2019

Satoru Nagatoishi, Kouhei Tsumoto

Thermodynamic selection of ligands to inhibit the protein functions in cell and in vivo

The 7th International Postgraduate Conference on Pharmaceutical Sciences

2019

Elucidation of the interactions for natural flexible and unstable proteins using HDX-MS

65

2019

2019

2019




Disruption of Homophilic Protein-protein Interaction of P-cadherin by A Fragment Compound as A Trigger To Inhibit Cell
Adhesion

33rd The Protein Society Annual Symposium

2019

S Nagatoishi K Tsumoto

Biophysics of the Protein-ligand Interactions to Regulate the Protein Function

10th RSC-CSJ Joint Symposium

2019

HDX-MS

15

2019

19

2019




S100A4-MetAP2

19

2019

13

2019

92

2019

S100A4-MetAP2

Helix-turn-helix

37

2019




37

2019

Takeshi Murata

New methodologies for human membrane protein crystallography

Gordon Research Conference on IGF and Insulin System in Physiology and Disease

2019

2019

2019

Takeshi Murata

Further thermostabilization of thermophilic rhodopsin TR

23th Biophysics Conference in Taiwan

2018




2018

Takeshi Murata

Further thermostabilization of Microbial rhodopsins

The 79th Okazaki Conference

2018
)
)
X V1-ATPase
2
2018
)
)
N B
18

2018




Fabiana L Yakushiji, Jun Tsunoda, Chihong Song, Hiroshi Ueno, Ryota lino, Satoshi Ogasawara, Junichi Takagi, Kazuyoshi
Murata, Takeshi Murata

Immobilization of conformational state of E.hirae V-ATPase complex using PA tag system for structural analysis

18

2018

all-a

18

2018

A2A

18

2018

18

2018




Tatsuya lida, Yoshihiro Minagawa, Hiroshi Ueno, Fumihiro Kawai, Takeshi Murata, and Ryota lino

Chemo-mechanical coupling scheme of rotary molecular motor V1-ATPase revealed by single-molecule analysis

The 79th Okazaki Conference

2018

Satoshi Yasuda, Tomohiko Hayashi, Yuta Kajiwara, Takeshi Murata, and Masahiro Kinoshita

Statistical thermodynamics on the large difference between thermophilic rhodopsin and xanthorhodopsin in terms of
thermostability

The 79th Okazaki Conference

2018

Koya Sakuma, Naohiro Kobayashi, Kano Suzuki, Toshihiko Sugiki, Naoya Kobayashi, Takahiro Kosugi, Takeshi Murata, Toshimichi
Fujiwara, Rie Koga, Nobuyasu Koga

Design of all-a proteins

56

2018

Daisuke Sano, Yuki Takeda, Tomoki Akiyama, Kanae Kanahara, Takeshi Murata, Yuki Sudo, Hisao Ishi

Electronic structure of a film with TR observed by technique using photoelectron emission 2: Comparison with RxR

56

2018




Ichiro lde, Daisuke Sano, Shintaro Maruyama, Yuya Tanaka, Takeshi Murata, Hisao Ishii

Gap state of lysozyme thin film observed by high-sensitivity UV photoelectron spectroscopy

56

2018

Satoshi Yasuda, Tomohiko Hayashi, Yuta Kajiwara, Takeshi Murata, Masahiro Kinoshita

Physical origin of exceptionally high thermostability of thermophilic rhodopsin

56

2018

Tomoki Akiyama, Keigo Nishikawa, Sayaka Nemoto, Satoshi Yasuda, Daisuke Umeno, Masahiro Kinoshita, Yuki Sudo, Takeshi Murata

Thermostabilization of the microbial rhodopsin TR by carotenoid binding and amino-acid mutation

56

2018

Tomohiko Hayashi, Satoshi Yasuda, Kano Suzuki, Tomoki Akiyama, Kanae Kanehara, Yuki Sudo, Takeshi Murata, Masahiro Kinoshita

Statistical thermodynamics for the extremely high thermostability of a microbial rhodopsin from the eubacterium Rubrobacter
(RXR)

56

2018




Masaya Mitsumoto, Ryosuke Nakano, Takeshi Murata, Nobuyasu Koga

Rational Design of G-Protein Coupled Receptors Stabilized in Aimed State

56

2018

Shingo Sato, Nanao Suzuki, Satoshi Yasuda, Yuta Kaziwara, Hiroki Nakai, Kinuka Isshiki, Tomoaki Matsuura, Masahiro
Kinoshita, Takeshi Murata

Efficient screening system construction to create thermo-stabilized GPCR mutants using theoretical calculation and
evolutional engineering

2018
GPCR
44
2018
GPCR
44

2018




1A

44
2018
NOOB vi

44
2018

Naohiro Katagiri, Satoru Nagatoishi, Hideya Endo, Kouhei Tsumoto

Physicochemical and Computational Analysis for S100A4-MetAP2 peptide Interaction

sian Biophysics Association Symposium in conjunction with the Australian Society for Biophysics Meeting

2018

12

2018




91

2018

Nanodisc-GPCR

2018

SPR PPI

2018

LI-cadherin Trp

41

2018




Nanodisc

56

2018

18

2018

SPR

18

2018

SAXS

ITC

LI-cadherin

18

2018




2021

368

(Nagatoishi Satoru)

(30550248)

(12601)

Arizona State University

University of Illinois

University de Lorraine




