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1. MucA is a small peptide
encoded by an overlapping
sequence with cdsA that
upregulates the biosynthesis of
glycolipid MPlase in the cold,
Runa Hikage, Yuta Tadika,
Haruka Asanuma, Youjung
Han, Ken-ichi Nishiyama*,
Biochem. Biophys. Res.
Commun., 721, 150148 (2024)

2. Structural requirements of a
glycolipid MPlase for
membrane protein integration,
Kohki Fujikawa, Youjung Han,
Tsukiho Osawa, Shoko Mori,
Kaoru Nomura, Maki
Muramoto, Ken-ichi
Nishiyama*, Keiko Shimamoto*,
Chem. Eur. J., 29, e202300437
(2023)

3. MPlase is a glycolipozyme

essential for membrane protein
integration, Ken-ichi
Nishiyama®*, Masahide Maeda,
Kayo Yanagisawa, Ryohei
Nagase, Hajime Komura,
Takashi lwashita, Tohru
Yamagaki, Shoichi Kusumoto,
Hajime Tokuda, Keiko
Shimamoto*, Nat. Commun., 3,
1260 (2012)
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1. Enantioselective Detection of
Gaseous Odorants with
Peptide-Graphene Sensors
Operating in Humid
Environments, Yui Yamazaki,
Tatsuru Hitomi, Chishu Homma,
Tharatorn Rungreungthanapol,
Masayoshi Tanaka, Kou
Yamada, Hiroshi Hamasaki,
Yoshiaki Sugizaki, Atsunobu
Isobayashi, Hideyuki Tomizawa,
Mina Okochi, Yuhei Hayamizu,
ACS Appl. Mater. Interfaces,
16, 18564-18573 (2024).

2. Designable peptides on
graphene field-effect
transistors for selective
detection of odor molecules,
Chishu Homma, Mirano
Tsukiiwa, Hironaga Noguchi,
Masayoshi Tanaka, Mina
Okochi, Hideyuki Tomizawa,
Yoshiaki Sugizaki, Atsunobu
Isobayashi, Yuhei Hayamizu,
Biosens. Bioelectron. 224,
115047 (2023).
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64(1) 17-20 (2024).

2. Interfacing DNA hydrogels with
ceramics for biofunctional
architectural materials,
Yehudah A. Pardo, Kenneth G.
Yancey, David S. Rosenwasser,
David M. Bassen, Jonathan T.
Butcher, Jenny E. Sabin,
Minglin Ma, Shogo Hamada’,
Dan Luo, Materials Today, 53,
98-105 (2022)

3. Dynamic DNA material with
emergent locomotion behavior
powered by artificial
metabolism, Shogo Hamada*,
Kenneth Gene Yancey,
Yehudah Pardo, Mingzhe Gan,
Max Vanatta, Duo An, Yue Hu,
Thomas L. Derrien, Roanna
Ruiz, Peifeng Liu, Jenny Sabin,
Dan Luo, Science Robotics, 4
(29), eaaw3512 (2019)
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1. Optical Trapping Controlled
Cocrystallization Dynamics of
Acetaminophen and
I-Phenylalanine, Wen-Chi Wang,
Kazuki Okano, Hiroshi Y.
Yoshikawa, Teruki Sugiyama*
Crystal Growth & Design, 14,
6028 (2024)

2. Spatiotemporal Control of Ice
Crystallization in Supercooled
Water via an Ultrashort Laser
Impulse, Hozumi Takahashi,
Tatsuya Kono, Kosuke Sawada,
Satoru Kumano, Yuka Tsuri,
Mihoko Maruyama, Masashi
Yoshimura, Daisuke Takahashi,
Yukio Kawamura, Matsuo
Uemura, Seiichiro Nakabayashi,
Yusuke Mori, Yoichiroh
Hosokawa*, Hiroshi Y.
Yoshikawa*

The Journal of Physical
Chemistry Letters,14, 4394
(2023)

3. Laser ablation for protein crystal
nucleation and seeding, Hiroshi
Y. Yoshikawa*, Ryota Murai,
Hiroaki Adachi, Shigeru
Sugiyama, Mihoko Maruyama,
Yoshinori Takahashi, Kazufumi
Takano, Hiroyoshi Matsumura,
Tsuyoshi Inoue, Satoshi
Murakami, Hiroshi Masuhara,
Yusuke Mori, Chemical Society
Reviews, 43, 2147 (2014)
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FFDFRBIFICEISAITINARSERL

MEEEBED FXTLNDER

BRLDHEI I T Tl REFSNIABEERRIRTF R Z AW TEEAERICHIE S
NeRFEEBRZERLTE o A ERRIRTFRZATORAZMEHEAHRLTR
FrAR—JLRELTRW. 2NV BPREBZzEREE, MRRICAML BB SZRMEE
BILICHDIHATVS, FFiC. HEBBENIENMABRY T ZA DRI AFF DI DED.
—HOFEBRELNRL . H5—HDFEREMEVEASODED SR LI ATERD TR
EIRIE RABE YNV BZERENICDATI e TEBZ ez R L (BA; Chem.
Sci., 14,6608 (2023)). AHRK TIE. COATRMBEEROHERAZITV. EESHFHE<
To5uhT4x—LLTERL. MELEEORISIHE LTBBD FRTLZRE IS ZE

BLTW3, MMOATEGS FEBATIE BHEBEORUAFAY (RU-LUSY Y Sl
(PLys)) LIERBEEEDRI 74> (RUT7RINTE>E (PAsp) OEIE%Z ELTRER NNKE - AR
EZTF=b0D; EPAsp) DEAEHOENSERLTW A RIATIEEDEAEHOED 2005438, ERAPAZHEIFR
BEETHBZEZRBHLTWS, CNIZEREBEORY 74> LTREZBEVZ LD HAMCSPENTEEN FLRE
7 B (TF) W15, 2013538
TEZEEKRLTED., S6RZEEAZZZI TS, EDAMARA SR TZH RIS
TEEERFS. AUNARE D FRTLRE
MET VN ERBIV— Ay N EHETZREBEOBELED TS (KB). KA NI R

TIERVAFA DRI T oA —TBET OBAVWTW e, EMNICHMETKICHIZRANT
WRUIFL>F1)I—)L (PEG) Z{E&IPAsp ICERE LRI Y —. HEBEEDSVWRUAF

A3 (Plys) LRUT= 4> (BHE IS D= &3 RNA; siRNA) DR E TS L. SIRNA R Tk

= _ — S PPN S 1. Dynamic frustrated charge
EPLysH 543 um 27 =L DT« RO DA LRGSR (B OREZHEIZI7-> 1)l i A AR——
BEAENESND (KB-i)o COLEIF, AT7DRBESTILDT A RVICENENERDZ R density modulation sequester
NOBERBTZ AR TH S Ehbh>TE R i iy

= — N Nii, Takeshi Mori, Yoshiki

PEG-PAsp (SHEBEE) L{EHiPASp (PEG: L TEREBRE) L Plys (BHETE) O=7 Ketayama and Akiniro
RTld FADVHEFAZEEITZ - MHBRBEAEEL S, COLE. PEG X PAsp DEE%ZETT ﬁsg;"olgzo gg)em"ca’SC"e"cev

BUCKDBINTZ U R T KUY H—TDRIFT=PEG-SS-PAsp Z WLV c & T3, ETRE
TTHRECAEEZRESES M TER (BB-i; Eroaild. AN E PAsp & Plys. 4
#8h  PEG-PAsp & PLys), S 52, BITALIBANICIERABICO AR VNI BREFETE D BE
TS KB ERERICHVWEZ VNI BHABICKRE T E SN COMKEZHIBDRIYTFY
ICERBRVWDEEZ TS,

UEDLSBE NI ERBEATEREEZERLCREERNERMARZABLTVSD &
SICHEPLTUVERRV, BRZE /A IEBRBICERHIT T,

(A) MuF=t>

i) YALT 1
i) ¥5La

-
o

2YNYEERDACANTEGS FRIGEOHER: (A) ERERERV 7=V REHERERIAFA N5
ERLIBl. BRZEBAELIERE (BT, (B) ZEnRESHOHMER. () LEOEFERESF (B4
PAsp) L 2EORRBEESDF (4 IKEL PLys) h57%% 07— TILIEER. (i) PEGHBiEEFIAE% — 18
R,
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EHRXO) - T HEICED<

IERASCHIVEZDREF

BEEDELWNAFT I/ O —DHFORRBICHV. BRPHUEYREZFALIYELHR
Bt TN\A7 7Ot 2 E ERDIEFEH T Ot 225z - KB TR ERDRIGHAiTE LT
IX-ER BEXDTFOEXBEZAETKEETBIHIRMRZHLELTVS, LHLABA S,
BEOBRCPHENZRWVNAATOEZTIE REDLFEEHTOECITHELEIND
MEZROLTZRBETERAVILDERTH B, RICEFENCNETICRRLALT SR
ROERIEARIGE LR T 2L RADERNRITARBEFZRISOFERIZERNICDEL
WRICNAFTAERICED EERREREEMIET—EDRAMBICRENTN TS, HLD.
BRAERCFNICERS ERADCERS ZRTIERZAARNSRRETBeh
HRNUE. N TOERICEIDRTHRGYEERREOERISRENICHATSBIETT
H%Bo

COESHBEEDH L. AR TIE. N1 A T7OERICEDRITAREAY BRI R CDILRE
HETL. MEOEMIZD F> AT LERELIBBNAMENBERDORREREL. FICH
RATIFRSNBVWBNAARET S HILRINERIRT S FERAS S HILER 2FHET
BrEDHE T, MEFXTICHKRIE. BHREZGT COMENLRBRIFERZERTZMEDR
V) —Z > TCSAP) ZARFEMEEBIFRNOHERMAITICKIDBIF L 7= (S. Katoet al.
Angew. Chem. Int. Ed. 2023, 62, €202303764). &ARX V) —=>J {lfld. ZMa+F>H
KEBWI6-well ER TOENRABBES A IS UDREYL. SRERBRELTMER
HIZH—E_ DR TH B, AFETIE. COEMBRET TOBERY)—Z 2 J#if
TCSAP) ZRARISTEAL. SREEAMENBERDOR Y V-2 ZBENICRET S LT,
BARICKKESNBVEHEARTE S P HILRIG. FIC () AEF> o070/ bR, (i)
RETVIMERIE. (i) AEZCHILANRGEEZRTT S BEXAS S HILER OBR%E
RT3 (FR)o CNEDAREF T I AILRIGICH LTI EE 2RI EBRISBARD SR
ICHRBEINTHESY . CNSDEENZHNBAT P NILRIGERIRT 3 FERARS D HILEE
RIZREIZEHTENENAA 7O RICEDRITAREANERRRIGEDL /N — K —
HRBHICHRER T 2 E M EAR NS, E5IC. KRR TIE. COIRAS O hILBEEZEE
DEERBBRLBEDEZ LT, ERADCERIGESE TATESHZR ZRNALAT Y
THEL. NMATOCRICIDESRABE AN F B EMBEAILRTZLHHI T,

... iE " FE Y5 AT AR
¢ y 9 -
% ‘aj-;;- g RS+ f R?—- RIZ. .\-"::
%z | o B »RET S MRS
o B o
RJI\OO’H : R‘,t‘!m - RJRB;:RZ
<:: B RES U h ARG
X X Ry
g~ B el RO+ R«)\Rz - R"!\’I‘R:
BEOBRAV)—=—LJHE ICSAP) | RBNEFESCHLERERETS
FEREN T CRENERRERERNE TERASTHILBE ) 0K

BRI FORATLICES BERASCHILER) ORFE. MEDOERR VY —Z > J #1fi CSAP
ZHREL. EMRRXG T TRRNAHREYBRORREZRE IS LT, BARICERS OBV
BBELREFSVNIRIEEZRITIS BFERASSNILER OBEZHTEY,

xR
R&RE

A‘.f h
&

RIRAZ - B

2021 FE3BICKIRAF AR - T
MZERICTELT (T%) 215, 2
FRICT—AYIRKE - N1 T/
O —MZRFRIC 8 H BB S, 2021
FL4RELD ARKERFE R - TF
RIS TS E .

R SRR

1. Chitin- and
Streptavidin-Mediated Affinity
Purification Systems: A
Screening Platform for Enzyme
Discovery, Shunsuke Kato*, Koki
Takeuchi, Motonao Iwaki,
Kentaro Miyazaki, Kohsuke
Honda, Takashi Hayashi*,
Angewandte Chemie
International Edition, 62,
€202303764 (2023)

2. Evolutionary Engineering of a
Cp*Rh(lll) Complex-Linked
Artificial Metalloenzyme with a
Chimeric B-Barrel Protein
Scaffold, Shunsuke Kato, Akira
Onoda’*, Ulrich Schwaneberg,
Takashi Hayashi*, Journal of the
American Chemical Society,
145, 8285 (2023)

3. Reconstitution of Myoglobin with
Iron Porphycene Generates an
Avrtificial Aldoxime Dehydratase
with Expanded Catalytic
Activities, Shunsuke Kato*, Miteki
Abe, Harald Groger, Takashi
Hayashi*, ACS Catalysis, 14,
13081 (2024)
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FEFSCMIRE NSRRI NIE

N ITVYRICEBHEIRINF—BBRATIHILERS

HEBIIABEHIRILF—ZRZIRILE—ICEBRTEIBOTHERDORBVS X TLT. HH
DEZVINTE GEUER LH. Yt FERIGHD:RC, BRE) M ESHED THENRES
FEBRLTVET, Z)—Y TENEERIRILF—TMRDRNLT Y THEEDHICIE
KEBFHIGR KOXEIDME) L LTHBETI3ENBERARNTY, EYDHERRT
IEHALZ2RNESE (PSI) HCDIREIZEE>TVET PSIRADMn,Ca0s 7 SR Z—HZD
fREESE MR L THAEL TE D FEBICBNINMER DT D, PSIBAEDREMIFELS
KADHRZAWVDS FEATHERR OBRELTIFATETEEA. —F. HIBHEHRME
BFTIEKOABIEDBREZITHE ([BRERELBRWV) RCHPSIEELOREFER
IS (BMYEEFRELGETE S/ VR ER) 2MELTVET. CORCIFEZET. MH#A
THERFR DERELTENTY, Fhfcbid. RADEETIETERVEE A THICHREIC
93 MBS FHN 77O—FL LT ATMERAZEBAEDES TNAANTT YR
IR E BRI LTI F L, AT, FEEIAE (W07 Y) ZKSEARE Y LTRC Z/\
A7) RIETBIE T AFKEHEBEIEDETIARVRCICEDMBER G2 C CIcHkE
LET . RFETIFAUINFER (LH) c—1MtL7zRC THS LHI-RCERBVLT. KICRIELS %A
HEEAEE DN Ty RIEEEEBEZAVTITVE T, FEFRNMIEICLDKDNE
1BICEDEFHLHI-RCICHEHIE I N, BBF /Y (UQuHy) ZEMLE T, BEICERLT
BRI X/ VIENADHEIKREBRPE RO F— v 2HEgcE. SEIXILEF—YETHS
NADH® KZEZEEIEZ L ZAREICLE T NADHIFZ K OBRREZHEHT LI TR
TR ARZBRABYMETYT, cNSOBARBARERERRTRMNT Y IEBRIZILICLD.
FKADKARBE CIRIATEASNELRIRILF—EEATLAIARSOEEZERELEY,

o (agoe)  H2 AEm

IXRILF—BE

PolyDiyne-PC
FEURHER (KX 2)

BREo 8
UQioH2 £k

LH1-RC RIEI

KBRS /T
(50-100 nm)

» NADH>

BBEFMICLD
JKFE°> NADH 42

BFmE:
G AT -LHI1-RC

W
ErOsF—€
—’UQm—’E# FO2

NADH Rtk =¥

KEBFRLTEZIV—VEAIRINEF—EH|ATIZINARS DEXR, kD REED T/ HFR
EICHEREZ VNI ERBHAATEE- D FEERRT 5. AIRABFHCID TRILF—15E -
BRESBMRGEZEHL. EFOEFOX/ Y ZEPRTERL. BRZEHTILICEIDBEIRIL
F—YEEEET S

BT8R

HHBTERT - iR

1994 FRRIEAY @EHFLFE
®) THAIEAS, KE Lehigh AL L
JNA (CREST) TOREHREER
T.2001F B d B T K F 81 F.
2016 F KD H M. £ DT EHTHR

e

8 (TEMbeiee) DTl ¥ —

CERR)) Fffo

1.

R STk

Extension of Light-Harvesting
Ability of Photosynthetic
Light-Harvesting Complex 2
(LH2) through Ultrafast Energy
Transfer from Covalently
Attached Artificial
Chromophores, Yusuke
Yoneda, Tomoyasu Noji,
Tetsuro Katayama, Naoto
Mizutani, Daisuke Komori,
Mamoru Nango, Hiroshi
Miyasaka, Shigeru Itoh, Yutaka
Nagasawa®, Takehisa Dewa*, J.
Am. Chem. Soc., 137, 13121
(2015)

Ultrafast Photodynamics and
Quantitative Evaluation of
Biohybrid Photosynthetic
Antenna and Reaction Center
Complexes Generating
Photocurrent, Yusuke Yoneda,
Akari Goto, Nobutaka Takeda,
Hiromi Harada, Masaharu
Kondo, Hiroshi Miyasaka,
Yutaka Nagasawa®*, Takehisa
Dewa*, J. Phys. Chem. C, 124,
8605 (2020)

Functional Coupling of
Biohybrid Photosynthetic
Antennae and Reaction Center
Complexes: Quantitative
Comparison with Native
Antennae, Takehisa Dewa’,
Komei Kimoto, Genki Kasagi,
Hiromi Harada, Ayumi Sumino,
Masaharu Kondo, J. Phys.
Chem. B, 127, 10315 (2023)



DNA—E2ZE/N\L Ty FIBERFICED

BREFENREOESE

HEATRONZ L SBEMRICETIZZERRISZAREANTRIRT 572010, HEEMHE
ELT1>F IOy THIBREBEICEYI L TER T 3HEREZ DI f%E H TR0
9, ChHRBETENE EFERSIT LI feBVWHRDES R G S5ICIEZDHEA
EHETRERAICIIEELABWVEEEXRA I3 RATBHLILZERERIGS A TLD
ARENTOBEIPFINE T, LHLANS. WELICZORRIFZLVONERIRTY,
hiE BREDFLALTHEICHELTEB T 2EMHZ L 27l TDRBELE
FESOICRERSEIREZBRIZCHR#ETH I CICERDHIEEZLNET,
CORBZBATIEBEME LT, HLIZDNATHEESNIEEER (DNAF/#BERK) I
FELTVWET, DNAIGFZDEVHEHDEAMN 5. R E TRE CREBASRIEEENE
TEICHETEET, BAlF. CRETICDNAF/BEFAD L VNI B % ERB S 351 TDNA
BEAEMTE 72K #RARELTETVET, COREMTIE. DNAKEET7H T2—r LT
SHLeR T2V NOBES -2 BN AN BICRALICRETRBERANTZ LT,
DNAF/#EEAF EOEBDOMBICEA LIS SIS AR OB INE TIEN X VNV B4R i
BYACHTREICEDE T, RAETIE. CORMEAVT. BEEZEBIT3DICETAY
A RIEETLI-DNA -/ BEFICEHBEOBRRAREL. TOEEFREZSSICERLSE
BT RIS - (BEEER S EEROBEEECAVET, AFENRIITE
NE FAEEOBREZHOHL T, PBLICRELEBLICREEZERICEDDITSNSZ T
EHh5. BERRTOZRERISE TNENDRETITMIZ N TES, CN5DETR
REDEVHRISRICEZZFELZRELANS. RAICIEBVWIRILENE EET 3ELR
RIGZRTLOERZEHIELE T,

—{ BB : DNAF/ IEEOMES - EREH |

AR F—A
TI=t o) 1 (DNA#)
+ < —?7(& ;
mﬂfcf(_‘
y

—AHONA e ERFIO ERECRBELDIRIS—
(1536i5E) 1EHHONA EBANLIEDNAT ek

—| BAREW2 : DNARBK T T 59—k

RN

DNA DNARSH: wE L)
F Stk PYTH— WO ¥
MAHER EREES LDNAF / BiEED
BERMER N

BEEMEILT 1> T Oy THEEREDNAFT/BEFRZBELIL T 7OY L LTER
ICERL T2 ARHBOBE, BROSF T X2EBLTRETLIDNAT/HEERF (BEEMT1)
ICRENDEBHICERZEBAIREL DNAREETE 72—k (BB KM 2) TEREZEEL. T
S5IC. ZORBEFROERZFHELTEROSEB/REZHEEI 3,

PH KA
REAY - B

20054 AINAKZETHELE (ITH) %
ES%. REBAFE. 2 EBIRA
FO—4 > XK (EPFL) EEAFE %
BT2010FICRAAFTRILF —
1B TSR FURTaA AT, 2017 F & DEE
i,

RI:&E S

1. Design of modular protein-tags for
the orthogonal covalent bond
formation at specific DNA
sequences, Thang Minh Nguyen,
Eiji Nakata, Masayuki Saimura,
Huyen Dinh, Takashi Morii,
Journal of the American
Chemical Society, 139, 8487
(2017)

2. Rational design of a DNA
sequence-specific modular
protein tag by tuning the alkylation
kinetics, Thang Minh Nguyen, Eiji
Nakata, Zhengxiao Zhang,
Masayuki Saimura, Huyen Dinh,
Takashi Morii, Chemical
Science, 10, 9315 (2019)

3. An Artificial Liposome
Compartment with Size Exclusion
Molecular Transport, Shiwei
Zhang, Eiji Nakata, Peng Lin,
Takashi Morii, Chemistry A
European Journal, e202302093
(2023)



NFOBEEEEREICES

AV—hrLET2HEBOEIHN

HRDOKREZBR AL RREICE TS TBUNFIRTL) ZHBETZDICIE BHREROD
HEFRZBREICHK - fIHTZCCHEETHD . ZDDHICIEHFOREZ BIEICHH
TRIEN BN TH B, DFOREZRG - HHTEETHOFHDHEEERAZRIETSC
ENFTRRE AR D MDA VWA KEEZRIH T3 I8P ZDRHDERNGERZ
FHRTBILICORDBEERSND, MIENETBENHEEED FD1DIC. BRME (L
€78 N\ B, MRRRIIBDIAFTNTVERAMIE. NN 5P >TLBTFHILGF (U
HUR) ZB#EL. RBLLBEREZTIROENLERBALEZS. LHL. fISHEHZHDD
1BRORBENRBHTZ VAR FIRERNICIBERELHNFELRV. BL. ABHER
FHLICBD DU T FILICIE I 2HBEBRIZ e TSR, ITICHfgezBiLr
SOFIUGERBTHD . RIEE=ZU VI PRIOBMBE HRREICEITZDFIRT
LOBRANDERNATTES. COLSBHREILRERRTBHICIE. RRBFBEDBR
KRFZEDOIARRBDFBNICEREL. EELTHRESEICNBETHILEZISN
%o TECTHRIAETIE FREDS T FILDFDANNI =258 Bl B > J FILR B AR,
THHEAY— LT EEZzAIH Bzl #A 3 (K)o CCTD IFEDS I FILDF
DABNE—=>1 I ST FIVDFALBHAAFEETZHEPC. ABBIVIEBOLTND
NEETIHEDHESZMETBLZEKRT . i HRIFBEEDAND S — K OR
T—hBEICHET S, AN—hLETREBZAIH T3, RADRBEEAEDS Y
FTINE—RBLERBIEETZEERFF/BELICREL (K). TOHEZR
FES B, CHUICED. HREDAREH LSRRV T FILNE—2 2 RBRRBRBED F T
LBRORMEREHEIIIZ_CZHIET. TDRHIC. AMRTROFZAVHIERS
BKffE LTHRLTVWSDNAOY Ea—T 1 I KMEDMEZITS. TDOHIC. AITARE
MR TEITLIBRK D FOREHEHE VWS MBEORMZRESE. BRKEDHHKAERPT
DEDFWHEE LR AL . DNAD 5B BERUEDHIDRERF 2 7/ BE LICHEE(C
BREY S LICHET D, RARD SEAHENBHRISHAMIZD MIRNAFIR/NZ—>D
RHEPIRBDERNADERED AREBALD FRTLANDGAREENBEFESN. FlcB R
TDREICDBRNBEEZ5NB,

FRED 2 TR FDANING — 2 % Bk eI e

BRIOTTINZBEE (AY—hkLE75HE8)

ECEFITHIC & 2FPRRERI
UAR
- (SE#R) DNATVEa—74v4
ZRME =4 :
75 g3 N\ OBRT naE

DNA —__ AND %
F 7R . F=h ;ﬁ BAT
e R TR A m*,;ﬁ

DNA :Ht%iﬁ

ZAY—hLE TS BEOBZE, DNAT/BELICRBAEEDNAIYEa—TA VI RFZEER
ICEEEL. FRED S I FILDFDANNG—> ZREARELHIBEZRRT B LICHT, BRED
ESEICIE. BIEANSEHRR THRDMAAT DNADERKIELZR—R L LIcDNAT/ T RV ZAWV 3,

B a7
AMTEAS - BT

2018 AL AT LRRIET . L
(T%) BUS, 2iRFRIFZEE (SPD).
TYMMIIAFESMEE. RILK
oY SR D R A T UE S RN
CHEBET02ELDNMNIEARFT
MR LR E .

RI&E SR

1. Atrtificial Molecular Systems for
Complex Functions Based on
DNA Nanotechnology and
Cell-Sized Lipid Vesicles,
Yusuke Sato*,
ChemSystemsChem, 6,
©202400021 (2024)

2. Surfactant-Assisted
Purification of Hydrophobic
DNA Nanostructures, Shoji
Iwabuchi, Shin-ichiro M.
Nomura*, Yusuke Sato*,
ChemBioChem, 24,
202200568 (2023)

3. Micrometer-sized molecular

robot changes its shape in
response to signal molecules,
Yusuke Sato, Yuichi Hiratsuka,
Ibuki Kawamata, Satoshi
Murata, Shin-ichiro M.
Nomura*, Science Robotics, 2,
eaal3735 (2017)



HHFEZRAV-BEBAEHRRBIERRIC

HIIDEEFREE TR IEMR

BB EMATEIRR (PURE system) (&, KBBEN SRBREEN =100 EEDRNA 2>
INVBHSREIDFVATLTH S, PURE system ZF XL FEDETFH SR VINIE%
HRFASHZI N TEBR10. RELT YT TRFIRTLZRIBZBOEER TSV T+ —1
CLTEODNTWS, LA LARA S, PURE system ICHBIFTRREIAEIF. e 7OE—R—%
EREBIDEL TH o7 LTH EERFEINICE>TI0FUERLED . BEIICE>TIE
IFLACEEDHZHTHERESEZ N TETHRVEVWSEBEN D 5, RIEEARBTIN
PURE system TOHRIFEZRHTVDDMNIBHASHTHEL, £ TARAETIE. BMFE%
BEoT. FEIEFEFN 5 PURE system TORIREZ FATIETILZBEL. SS5ICFBEE
DETIERIRT B LICED . PURE system B IFERIBEE RO IEINER % EMHET S
CrZBET. CNUSED. T—ER—ZX LORMABEGFCPALRF LICEGTRE, R
DEEF % PURE system THRBLERIEZ LD TESLIICHD AIRFORTLA
BROBEBRIT M 425 eI n5,

FEODHDT—RELTUTBEDHE TR SNt KBED 3000 B GEFORRET —
2 (Niwa etal 2009). BLUVABEANTORREICHEZRIFTEINTVIER (5 Al
FEBERBEIH ORI RS NFKRIGEFHOAT R P IBEBOU DO, UARY —LBEEEHISE
WEHIDFEE. 70> 0ESGRESOEE. R—IR>0EGKREIE. ARV ERAROKEL
BE) ZHICEZ LI ZHAEL. TNENOMNREEET 5. EEICIFAEIBAAFTIY
ILY D RFEOHIBITRI R E o1 AEREAT D, BoNIcT—&RlF. Za—FILRybT—
. BLUOKRBREORKRET A THEHLNTLST7ILI XL (Boéletal. 2016) #BHWVEFE
TH 3. I TICFHATHZE (Niwa et al. 2009) TRLNcT—REFE>TZa—JIL Ry LT—
DICLBEMPEEToIER. EEHIERN 55 0.6UM DIRETTEN TIZLZREND
TW3 (B). SHICHEEZ EIFBICIE. T—RDEE EIFR2RBLH DL EZXD. € CAHH
ETIE IR LS ICEIRICEEREXZ DN 2TV R EREERNICE X B %=
BEL. ZORHEEL AT TS, ChICED. FDBEVEETORRET AN TETILHFL
TW3, £RBONIEEEETIL. HZ3WVIETILTVXL%ZEIT TS LICE 2T PURE
system CORREICHEITZIERNEZEEMICIEBR TEIRLSICHBIET TH B,

A BAHiAAEL
(5x27x50)

BrAxmE  FHLR
(9x1:3) —— (27x133)
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)
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SLET

aja|n : %
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HEE . 0.1 0.2 0.3

B

CHhETICHBELIBMFBETILICES TR
A) ETLOEXE. FETILE2EBDEHAHE. LEOLFEEEHN 545, B) FEROETINEZEITAL
TF—2DFE, ERBFALRAD—BITE5102RLTVS. BRTFERE0.6UM TOFANTETWNS,
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BEFECH
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e B
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AFEREFAMERELRREET
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1. Investigation of Compatibility
between DNA Replication,
Transcription, and Translation for
in Vitro Central Dogma, Kaito Seo,
Norikazu Ichihashi*, ACS
Synthetic Biology, 12, 1813-1822
(2023)

2. Inyvitro transcription/translation-
coupled DNA replication through
partial regeneration of 20
aminoacyl-tRNA synthetases,
Katsumi Hagino, Norikazu
Ichihashi*, ACS Synthetic
Biology, 12, 1252-1263 (2023)

3. Transfer RNA Synthesis-Coupled
Translation and DNA Replication in
a Reconstituted
Transcription/Translation System,
Ryota Miyachi, Yoshihiro Shimizu,
Norikazu Ichihashi*, ACS
Synthetic Biology, 11, 2791-2799
(2022)



VBRI VER (L RISz RRE D LTc

BOENT FOTIL AT LDIEE

EBIFNERFL DMLY E - TRILF—DPOEDZHVRDSERS$ 2 EHD N
RISDAHRT—REIC K DR TN 2 IETERBR BUER) TH 5. EFS T LDOBER
MESMESW. MIRETE. B EBRzROE T30 FH S5ME. HEOVTIIERLA
ILETOBADEMEEEDF M. BEE. BREEICEVWTEEZLRREZIES WERAIC. #E
ROANTMEHI AN FFERICE D Ve - SRTLDRHAD—RNTHD . EEDLS
ICHEFBRATICEVWTHIF Iy IICHEET MR OBIIZD R, FLld. CNETICEMR
DFEMBE LTHEFERGTICEVWTEENRE ZRS/\ RO ILEHCET 3% Z
ToT&Efco TSN FOTILISEBIEEERICKD AF AV ERURTF R OBERZR
B LTERL. 7L RRBBEZREY 2 C L TRENS ARG - MR ERINZ T
L7eRIC. RVWTEL MO D BE L VERYOBHICE D BENICTIHAREANRZ
MEESHEES>TWVS,

AR TIEFRBIY 1OIDSBRERIIFTEREEZE T5/\1 FOT IR OEFIEE %
AT IR TIVNA ROTIL DHEBERFANBEATZE T ERRRICEVWTEETHSZC
CHLLRDHENTVBICHDAD D ST ZDEMMED SHIFHH RS TH 3 ERNEDER
BB EVEHIETEIDFIRTLAOEREZBIET EFEMNICIE. KBRBICBEVWTEER
‘EEES) VBB VB RISERRGE LTORERIGICEDNT ROZILARE” L.
BB INZRMRT—ILTZ DS - #He% M L. REZKI BICIEBREETER
VILIREEAY B3 A>T 2TINA ROFINSRTLERRE T 3, £33 VB - B
DYBIERBEEXRTFRELIGFVVBIZATILVUA Y RZERIGICIEEL - 2FED 4 5 inE
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Proteins with conformational switching functions exist in nature, which can be
triggered by signal events, e.g., ligand binding and environmental change, to regulate
biological processes. The natural conformational switching proteins have been
engineered into biosensors, for example, the G protein-coupled receptor-based
sensors (Nat. Biotechnol., 2018, 36, 726-737). In addition to the usage of natural
proteins with switching functions for the development of biosensors and regulatory
tools, the de novo design of artificial switch protein triggered by pH changes has also
been reported (Science, 2019, 364, 658-664).

Antibody is a powerful affinity agent in both biosensing and biomedicine
development fields benefiting from its wide target spectrum and good
biocompatibility. An antibody-dye conjugate Quenchbody with dye-repositioning
function upon antigen-binding was reported as a biosensor (J. Am. Chem. Soc., 2011,
133, 17386-17394). However, the universal design methodology of the modified
antibody with programmable switching functions has not been well discussed. And
the signal amplification of the antigen-binding signal is hard to achieve for the
examples above.

In this study, | aim to build an ultra-sensitive homogeneous detection system by the
bottom-up creation of antibody-peptide-oligonucleotide conjugates with switching
functions, which show antigen-binding-triggered DNA release. The DNA key then
initiates a robust signal amplification process, such as rolling circle amplification
(RCA). Additionally, the peptide linker/antibody framework sequences that result in
the most efficient switching functions will also be identified by ultra-high-throughput
screening, and transformer-based deep learning techniques will be used for
predicting sequences with surpassing switching functions and suggesting universal
designs for this system.
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This project includes the bottom-up creation of the antibody-peptide-oligonucleotide conjugates
with switching functions for ultra-sensitive homogeneous analyte detection (A) and the screening and
deep-learning-based methodology discovery of the antibody-based switch system (B)
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EDZETY, BIIRBEDANZ I LORBAIAFINE T REDERIL.
MEIAICKDRAT I VBORREEARTH 2 D-TI /BH SR FERE
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