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Photoactive Yellow Protein 4 %' % FU\f= chemi-genetic I H L&
DLAF o —DRHFE

OB A ' - AVEMHN | - FHIZKM | - Robert E. Campbell'? (' RIRKREE, 27 L
IN—8 KAEER)
Development of chemi-genetic calcium ion indicators based on Photoactive Yellow Protein-tag (Graduate
School of Science, The University of Tokyo', Department of Chemistry, University of Alberta’) KADOYA
Hayato'; NASU, Yusuke'; TERAIL Takuya'; CAMPBELL, Robert E.'?

S T B IR, BIROAEMFFRIZB N TS OB LA RE L TXx 7z, MmO DIAELF]
HEn<Tcnay—Lr<thsd, LnL, B LEHRERICLVEBEScEEY 7B —D
H G RIMEIRIC R 2RO L ODOIIR SN TV D72, MO RIEL I2H DIEEYE & Al i b3
HZ LR TH D, ZOBRRERRTH-00T T a—FOOEDE LT, HFaNICHE S 875
EDH L RIG (BT RRIE) & FNCHARET D L) ICEE SR ao G kst 2 OF
HAbFE 5% (chemi-genetic) Y64 v /X7 B & FIR T 5 515 PR ZET Hivd, AWFFETld, Photoactive
Yellow Protein (PYP))ZHi7=7p2 5 72 L X7/ E L TRIR L, Ca?JREIZINE LT & 2 /37 B OSLARKE
WEEIZ Lo THOLRENET 5, (LFEEFEE Ca? ko — D% (Fig. 1A) ZHIE L7z,

PYP |Z Ca¥'JSBEMEE G595 72%, Ca? &k KA A > Th D CaM-RS20 ~X7F K% PYP H1D 10 &
Fron—=7 (Fig. 1B, C) 12V v I—% N LTHA L, D DERIKIZOWNT, PYP LiEGT D%
tHEOE 3 DMAC-CMK (Fig. 1D) % AW TC, Ca*"I&AFME D NIE % invitro TaFM L7, Ca?" ifNiks
WCHARR 72 B OB Z R L7 e R E A 1%, CRIEDO Y > —06 1~3 FREZHIFRLTY >
N—DFE ST L, Hi TN K< b2 HIBR L Chaiifb L7z (Fig. 1B), fifb S vz 2 BR
1%, Ca¥ IRINT X B ag iR DZEALER DS 25% LA FIZE THIN L 7=,

BUEZ NS OERRIZONT, ®HRES CaIGBEMEZUET H7o0IciEmtEy X7 Btz &
Lt ED TV D, ZO%IT, ZilE, U2 &, BLOAEHZHICHEY) e Ca BEAICRT 5
JSBEMEE T 7201, RN TOFMIZ £ 5 TETH D, £z, WRIMEEO G REFIZ O
T [AREOFEE WV CTEIERESEI D Ca2e v — DR EHED TV D, KRN RET L,
SRR COZPWRE A A=V I RIS D E W SN D,
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Figure 1. (A) Schematic of fluorogenic chemi-genetic indicator. (B) Topology of prototype indicator. (C) Crystal
structure of PYP (PDB ID: 2Z0I) with labelled insertion sites (red), and fluorophore attachment site (black). (D)
Chemical structure of fluorogenic probe DMAC-CMK.

1) Abdelfattah, A. S. et al. Science 365, 699—704 (2019).

2) Deo, C., Abdelfattah, A.S., Bhargava, H.K. et al. Nat Chem Biol 17, 718723 (2021).

3) Hori, Y. et al. Journal of the American Chemical Society, 131(46):16610-16611 (2009).
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MBD-GFP & CXXC-TagRFP-T Z AU =%/ L DNA A FILiE L N)L

EEEDHRE

Ol #F -5 B -TH E (RRIMKRNAF=IX)
Development of global DNA methylation level sensing system using MBD-GFP and CXXC-TagRFP-T
(Graduate School of Bionics, Tokyo University of Technology) FUJITA, Marika; TAKA, Natsumi; YOSHIDA,
Wataru

DNA AF /b L1357 7 5 DNA 1D CpG DY b v D SHRFEN A F AL END IS TH Y | B
THEBLHIEICEE L T b, B RS A DNA O 45%I3 BRI CHRERR S TR Y . IEF A TIX&E
BEIZATF LS TWD, —F, DA TIZA T AEL L BMEF LT\ 5 72D, 7/ A DNA O A
FAL LV, BDADARA, F~v—D— L LTHRIHTE 5, RIFEETIEAF L CpG FEAEHE
(Methyl-CpG-binding domain: MBD) £ R Z WLy 7 = T —EBORAGERE L. FEATF UL CpG HEEEH
B (Cys-X-X-Cys motif: CXXC)& 74 F b4 Ry vkl 7 =27 —VORMAaEAE 2RV Y
L DNA A F AL L-VVRIEEZBFE L TS 9, RFIEZX, 7/ L DNA ITHG S 72 DNA A 4
—hL—F—LEEEREM TR Z 24t L —BE 2 L7/ & DNA X F /b
LUVRIEIE T D, £ 2T, AL TIE MBD (2 fk 8 Y62 '8 (Green fluorescent protein: GFP) % il
G SH72EA'E MBD-GFP & CXXC (2R 658 18 (Tag Red fluorescent protein-T: TagRFP-T) & fill &+ &
W72 EHE CXXC-TagRFP-T Z AW T, T HHEICHE 2 FREEIZ T/ & DNA O A F /b L~L 2 fllE
TOHEEZRBETHZ LA E Lz,

pET30c-Streptagll-MBD-GFP, pET30c-Streptagll-CXXC-TagRFP-T 3B~ 7 X — L L=, Zh b5
B ¥ —7% F\C BL21 (DE3) & P&t L, MBD-GFP & CXXC-TagRFP-T O3 HFHE 21T -7, 15
SV AKIEVEE 73255, Strep-Tactin 7 7 2% VW "C MBD-GFP & CXXC-TagRFP-T %58 L. SDS-
PAGE |ZX VD TN OMAEEAENHERIN TS Z & 28 L7z, KIZ, MBD-GFP & CXXC-TagRFP-
T 78 A F /U L DNA F72133E A F /UL DNA I ENEIVRFERICHES T 200G Lo, B4 F EAf A
F AL DNA & B4 F SEfIE A F /UL DNA Z{bFER L, A F AL L1 0,25, 50, 75, 100% & 72
HEDCRE LT, APV T RTEDUREEMIN TS S L— MIZiLh A F AL L~V B
% DNA % [H &1t L. MBD-GFP %7213 CXXC-TagRFP-T Z# /%, ¥ei%t4. GFP F7-1% TagRFP-T D4
JEFREE A HE LT, £ ORGSR, MBD-GFP OaOGIREITFEE L L7 A8 DNA DA F b L1z,
CXXC-TagRFP-T O IR E 1L [E &k L7z A8 DNA OIEAXAF AL L ~LIIKFE L CER Lz, oF
Y. MBD-GFP (% A /L1t DNA |2, CXXC-TagRFP-T (33 A F/L{L DNA I[ZFFRIZHESG L, TN b0
AT ZENZNOENRE LRI TE 2 Z &S hi,

RIZ, MBD-GFP & CXXC-TagRFP-T #H\\T, %/ A DNA O A F /AL L~V ZHIE T E 5 Dt
L7z, HeLa #fifid & DNA X F/ALRERILER TR L 7= HeLa filan 547/ A DNA Z4iH L, A F L
LAV ERR D 2D ) L DNA i Lz, 7V EBEELSh TWH P L— Mo by
J I DNA %l % (2 [ &4k L. MBD-GFP % 721% CXXC-TagRFP-T % /il 2, P4 . GFP % 7-1% TagRFP-
T OENHREZPE LTz, ZTOFEFE, MBD-GFP & CXXC-TagRFP-T O IREITEE(L LIZY ) A
DNA DA F /AL L~V T 5 Z LR Sz, LEDRER K VD MBD-GFP & CXXC-TagRFP-T %
HAWTS 7 LA DNA DA F AL L~V ERIETE D 2 LRSI,

1) W. Yoshida, Y. Baba, 1. Karube, Anal. Chem., 88, 9264 (2016)

2) W. Yoshida, Y. Baba, K. Banzawa, 1. Karube, Anal. Chem. Acta., 990, 168 (2017)
3) Y. Baba, 1. Karube, W. Yoshida, Anal. Lett., 52, 754 (2019)

4) Y. Baba, K. Yamamoto, W. Yoshida, Anal. Bioanal. Chem., 411, 4765 (2019)
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His % 4 Ft& hDM2 188 & L1 Ni(l) A 77— ST« R 7
L A EDHEL

OR X -#h BX =K 2% =8 AWM (RIKX&E&GHETL)

Establishment of Ni(II)-complex modified phage display method against His-hDM2 (Department of Life
Science and Technology, Tokyo Institute of Technology) KAKEHI, Shota; SEKO, Kenta; MIKI, Takayuki;
MIHARA, Hisakazu

A FEEBOV—RXTFROBERGIELL TT 77—V T ARTVAERETOND, TV T 75—
DBIE T, T4 L7 DNA BB AT HIET, FUH LT FREY S E S E~ L7 7
—UTATTVERERTED, 100 BOZENEG T D747 TV00, FENEAE LM<GES T3 F R4
RLTET7 77—V ORENTHZET, V=R XTFRE[FEE TED, L UIEEHESE HEE SRS 1 TA 3K
IZBWTHEHESNDA, BN DS AN CH D, RGO RKMEEREE T Cli7 77—V 2MER LIS
D FIZHFEALTLE), LIER > TRHMERIE T TORI ) —=0 T THRLNT 77— 7 — IR R FE R R
W X 77—V RN REEHD V=R XTFROFRENNETHD,

AWFFETITARHMEEREE T ICB WV THOIEA R R AR T FRYD RN ATRER NI SR E R~ 7 — 5
UATVAE" DR E BE LTz, ZHUTEE D7 7—V T A ATV AEIC, & BSEIRL His %7 WO AAER
ERLAIAATEFIETHH(E 1), BEAICK L TBRMEEE 757 7 — VIR T FREENE R E RO
FIEAEM @I, Ni(D$EAE His #7 O EAEROICE > TRENZEE T2, £D70, bevh 77—
DENLRZINNTE | by hREEODND, R RINFEST D7 7 — DI WLV R E T 528 T,
V=R XFFRORIED AR DEE X T2,

Ni(ID#EREL T, His Z7 EOFFEDMEOIEIZ Ni(ID-NTA (=R r =

b & MEEE L His% J M
FERR) S5 K. Ni(ID)-IDA (A3 ZFRER) &R E Ni(1D)-bisNTA SH{AZEINL SWELT
72 ZNHD NI(DEEEE 77—V DT BT F RENL TG ~ L FH1E /(- ﬁﬁ@
il Ni(DSEREHTT 7 — T AT TVEMEE LT, FT ey b7 77— Dl W )

RO H N2 7 At 35720 F RS {F T T hDM2 (human Double
Minute2) ZHE ) E FIEDOET )V EL TAZY—=7 LT~ HisshDM2 (Zxf
LT Ni(IDSERERGT T 7 — T & RINL |, PeiF D% AEH~EE L7 7 —
TEEIN LTz, EORE R Ni(IDEHAEAR I L IR Z N E 4 8.1, 15,
440 15 EH-L. Ni(ID$E{kE His 27 O AR T7 77—V 880

aRTFFLBEMEARM
DEEER

1. Ni(l) g8k & His 27 DHEEER%E
HAART7P—OTARTLAE

58< His-hDM2 ~fE G LI Z EMERR ST, ft W TRt —4 N =
PP —ZANWTAZY == 7 TRONAT FRESNZ ML sl

72 hDM2 [Z[i, i+4, i+7INLEIZ[F, W, L1&b > X7 FRAGESFE A = R
FHIEBHEN TG, ZITAVY =2 VHIRICETD “FWL o

BT TR OIFE O L& FEM L 72, Ni(IT)-NTA/IDA $&{4 Lo

ZAEMIL BT E O @SOS FRR T oy N EfESNLD § , P
BT 2), — 7, SRR LNI(D-bisNTA SEAERIIHT  ygyioa 2

ZNEIRIRS MDA H 72, Ni(ID)-bisNTA $5{AI% His #27'L -
OBFER R T E DD, ~TF BN AR 77— DA o |
ENTeEBEZBND, LhELD His 57 Ll EZRBRITED Ni(IDEE  yig-pisnta

KEALREMT 52T, hDM2 B2~ T F NI A IS o
PRHECE T, FAHEEREE N2V T Ni(ID-IDA Effi 7 7—F ‘gbund:ﬁcy in g“’ rour;z phagg pool /m]

abundancy in original library

4’7‘?” %)Eﬁl/ \Txyu_:\/ﬁ\%??b\\ gy{ﬁ]jbf:@fi&%j—éo 2' %ﬁ%wﬂ%ﬁﬁﬂ#o)/\cj?fswﬁﬁttg1b
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PARP-1 ®BE PR ERIGIZE T SRS FRIEEEROEEY
OFARKE' - BEALY " - {IHKR" - MTHL - BFES" - PHREX" -
HERE?-BAE' (AEHLFKRE - . 2ILIFKBR [PGE)

Importance of cooperative molecular interactions in the self poly (ADP ribosyl) ation of PARP-1 (*Doshisha
Women’s University, 2Yamagata University) AOKI, Saki! ; TURUTA Midori! ; HOSOI Sakura® ; MASHIMO
Masato 1; SUGIMOTO, Kayo! ; HAMORI Mami '; FURUSAWA Hiroyuki?; NEGI Shigeru®

PARP-1 (Poly (ADP-ribose) polymerase-1)iZ, DNA {E1H 72 K &bk &
5 ZIEZ DT HHIFEREIC B S LTl v | RrRAFRERZ 5 o TR

Zni
U HELTHERSR T D SHKERR TH S, PARP-1 IZHDR | ;’i:_‘{ :
U ADP U AR /U b (PAR k) 12X D DNA OEEZIZEI S35, Pascal : ) s 3
HIZ &LV DNA ~DOFEEICHEEREE 2 R7-T7 I/ BN X W ™
MEEERRAT N DR &S (Fig. 1. ¥ L2vL, Z ORI DWW CIIARH zna\ S
BB B, TR, BEAT I BO—ThHD WGR K <A m‘@

AA NAFAET D WS89 FEHLIZ1EH L, PARP-1 WT 35 LU Ala, Leu,

His, Phe ¥ & TF Tyr PRI R R S A FIROH C PAR fek Fig 1. X-ray structure of PARP-1-DSB DNA complex.
i~ % LE#EE U, DNA BERSREIC IS 1T D WS89 FE AL D 1R 70 1M
FIHAEMOBEBMEIZ DWW TR 21T 72,

RERE NIV T, PARP-1 WT B &L O A RIK (W589Y ,W589F, W589H, W589L, W589A) % EHl
LHC PARBISHEITV, Vo AZ T yT 2 7 TN TS TofE R, BRARO Trp A5
T5HEEZLND B EERZ RN C 51224, HE PAR ALEUG D SSEIZIE T L PAR @
PEARNIH ST LZ, & 5IC. PARP-1 @ mCherry & % o7 B a2 ER LN TOHEE
PAR LEUGIZEB W TIL, WT Tk PAR {LSUSHESTIC & b 72V oy 78D PAR MERK LT, BRE T
W589Y <> W589F (233U T PAR FEAENTRD HL=A, WT LT 5 & Z0EABRENELIKTL,
WS589H, W589L 5 L TN W589A [d, PAR FEAIFELLBO LN T,

WIZ, TNy 7 T oA BLOKERIETF~A 7 037 24 (QCM)E VW T, RIESf PARP-1
WT & S SR WE89A (281 21815 DNA ~DfEGRED AT~ 72, 77 b7 v EAIZBNT
I #E D DNA FEAHEICH £ 0 22380 by 72, &IZ QCM IlE 2 VT X 0 E BRI 2R MIE 24T
ST FER, Wi O M THEE DNA ~OFEAIEEEIZ 278 H v, W5E89A DIE 9 23 WT LV & DNA I[ZF%
RMITHER LTze LnL, WT & W589A & IR 7R B R 72 SRR RBIZ 35U T DNA IZKFT %
EOBIZENRWN L5, REAT PARP-1 @ DNA FEEICE LT, W589 7 JL D4y - HAEM L H
FOREN LW ENRHLMNE o T,

F7-, MIEZNTO PARP-1 & DNA OfES « fREEEENCE L T, L — ¥ —ZMllaZ I L DNA
\ZHEE 5 2, BEERALIZIS 1T D mCherry O H 58 DREZ L & DNA HEEALIZ %3 % PARP-1
D i KEFE R LU DNA HBIGEAL D b OfERERER 2 T L7, 2 OfE5. PARP-1 28 DNA HEH
ICHERET O RAEIT, WT BAERAKRLD b RENWZERHLMMNE -T2, & 52, DNA EEEA
© PARP-1 2MigBfEd 5 £ TCORFEIZHOWT, Trp BENEGT 5 EE 26050 FRIMBAEERZRL 5
IZ241, DNA EEEAI 6 L 0 3 <SRBT DM 233780 H v,

W589 O Trp #5FED A v R—VBRIZEOHEED D b5 K 512, n-n tHEAER., KFHEEME, §7E
FAEAER. BUKMEFAIER 2 EOEEO S T EEREZ KT 5 Z EBNAETH D, AlalDEER)
5. 2O ORI AR O WIFRIVEM A, PARP-1 @ H . PAR {LISIZIH W T BB R E %2 - L
TWDHZERHBMNERST,

1) M.-F. Langelier, J. L. Planck, S. Roy, J. M. Pascal, Science, 336, 728-732 (2012) .
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2-aminobenzamide FEAXRZRHAWLV - NXIFEF 7V U O URE
HEME one-pot R TF FEHE X

Of=IE ' - #1 L4 2 - MRIN 7 - AARRE > (BKRI. 28KF/ 514 7.
SRABRT. WA

An Efficient One-pot Peptide Ligation Strategy Mediated by N-terminal Thiazolidine deprotection using 2-
aminobenzamide derivatives (Graduate School of Engineering, Nagoya University', Institute of Nano-Life-
Systems, Nagoya University?, Graduate School of Engineering, The University of Tokyo®, Research Center for
Advanced Science and Technology, The University of Tokyo*) Nakatsu, Koki'; Murakami, Hiroshi'-?; Hayashi,

Gosuke'; Okamoto, Akimitsu>*

Bn T LR FIE TR & XV E R G D T2 NI BRFERIE] IZB W T, [EHE
B LTe_TF Rt 22 O_T7F REEK s E AW CHERE$ 5 2 & CTERT 5, EERILOH T
# Native Chemical ligation (NCL)" X5 HIEHMED EWILTH Y . N K Cys FEE & C KT A= X
TILRHPED KR T TG S0, LovL, @R T DM B2 < 2 513 8| RUSECOR LRI H
MUBGRDIR T2 < 72D, HEWR 2R -2 S TR THAE T2 [One-pot ~7'F RiEfiE] O
PINEEND, £lo. ZROTF FTA 28R T 28 REOTF FETR I8V TiE, 2Rk
HOBREZP 7o N Kb L <13 C RSO SIGHEZ MU HI#ET 2 2 ENnE L 725,

N KT 7 ' U ¥/ (1,3-thiazolidine-4-carbonyl, Thz)% Cys @ Preyious work HS
ORI LCRVSBEFINZ L 5 2, 20 N Kl The <Jﬁa%%ﬂmN (oo

H
o

I% pH 4 FREOREMSA: T methoxyamine & Ui S5 Z & ™

A4 N . o ~ Side reaction O >, OMe O

“C“Eys ,\ EEWRRETH D03, methoxyjlmme T a R & @N M w”we

LQ l%b\**%“lé%fj%/): &b)%ﬁ:j—IXT/I/&}iﬁ; L*’C L/SE thioester
(b) This work

Y72, ZHDRTF R D One-pot ~X7°F REFEIZ M)
72\ \(Fig 1a.), W » )Y-
ARFEFKTlL, 2-aminobenzamide %A % V728 L\ Thz i | o |
(RAEBIRIT K 5 F5h3 One-pot MU IEA 5T 5, Aniline T N~ MOyt

ki =% ne-pot 1 & niline \CEU\H @f;

[e]

72 BEITH LT o-fICT U R R A AT B 2 b T, awen

TATE RERIGLTA I UBROZICHARKISZEZ L, M © <SN' — °SR H”:
KRFRTED B NERME 5225 3, ZOXA TolEMmEH "o | nowphrs O |

W, BEMESRE T C Thz @ Cys & formaldehyde ~D /K53 fif 2 i One-pot s o (S

- L e e four segments N]Y{ o u’(Y' sond )
H LoD, formaldehyde Zfli#E 35 Z & THRGEN AIEEIZ /R D ligation H lDepmm S oD
BRI, W ODDFFERZRGH L CRIGREEZ R LIZE 0

A, BRIV RF&EALTL 2-amino-5-methoxy-N,N- <ﬁSR oY pep 3 ]fu%/f pep4 )
dimethylbenzohydrazide (AMDBH)7’ pH 4.0 C Thz % %h3% 5 < 0 :

ifReES 2 & 43 h o 7 (Fig 1b.), F7- methoxyamine 2k~ G s Deprotection of Thz (pH4.0)

C. AMDBH [Z:REMERIIZ 5 TEB Y, NCL D&M TTF JrereHo
— o SH o SH ° SH

FZ AT EIFIERIE LN LS 0nolz, E6HI1T, (e ]JLNfY[ pop 2 ]JLNQ([ e VLN

AMDBH f#7£ F°C p H :5‘) 7'5‘ i:4 0 DHTrERSES Z & Fig 1. (a) Thz deprotection by methoxyamme

T, NCL & Thz Ok 28k AIZ 3 2720 4 DDXT7F (b) Thz deprotection by AMDBH. (c) Scheme

N RGeS One-pot HiEAER LT (Fig 1c.), for One-pot four segments ligation.

1) P. E. Dawson, et al., Science 1994, 266, 776-779. 2) D. Bang, S. B. H. Kent, Angew. Chem. Int. Ed. 2004, 43,

2534-2538. 3) P. L. Kitov, et al., J. Am. Chem. Soc. 2014, 136, 8149—8152.

CHAFS £HRKERELFIE - N1 477/ 0V -8 - 1P-009 -



1P-011

BI5E/NA ABEFE S Y RI T L

DFRMEIRET TOREBODIPY SANLAIVMILRFEY TR
MR & SEAEEE 73 SR AT
OXFEX - IRFDF - TEER - AR (FERKAREI)

Fluorescence correlation spectroscopic analysis of formation of surface BODIPY-labeled artificial viral

capsid under molecular crowding conditions (Graduate School of Engineering, Tottori University) YANO
Satomi ; KOBAYASHI, Risako ; INABA, Hiroshi ; MATSUURA, Kazunori

TANAF Y T RIE, EEMRN O 7 R &S TR RBEICFET D0 FARMRE T CHO
EARTHZEICEVIBARL TWD, ITF, MBIN 2 L 725 T RMEBRIE T COERE 71 OfE - &
EVE « OGN, MEKIEEOGEERES BT ERHLNICENTE TS, SBFFE=E T,
TANAF X T ROFMRET VL LT, Tomato bushy stunt virusF 302455 5 f-Annulus 2 7" F K53
HOESGTDHZETHEHRT OALUANLAF Y 7Y RERFL TWDY, £72, o REERE T2
DENT SNV ANLTANAF ¥ 7L RO WA YEFCSIATIZ LV . HEBRBFEIRIC L v v

707\/ F‘ﬂéﬁiﬁ§1}@iﬁéhé : & %ﬁuuj Lfb\ Ilntlhepres:nceof
molecular crowding agents
23, ABFFETIE, 7V v 7 RISIC XD 0t - wo=® o 5 0
o % BODIPY % C & Ui {f (2 (& #fi L 72 B o, > surassonery | o
° o > A - " & 5 i “‘ . * b
Annulus-BODIPY ~~7 9: ]\ 78 = E}Z L N i‘%ﬁc\— pAnnulus-Pag BDP FL azide /-Annulus-BODIPY Fluorescent-labeled

Artificial viral capsid

BO]?IPY ERTHN ji vA ‘}1/ ~ &\")V 7 ‘/ K Figure 1. Construction of BODIPY-labeled artificial virus capsid
ERIZB T D0F7 79T 1 Z7HIORM in the presence of molecular crowding agents.
AR 2 FCS THEMT L 7= (Fig.1).

7oy % vl 8§ & FH 3 D propargylglycine (Pag) & C K Ui Ml |2 & A L 7= S-Annulus-Pag
(INHVGGTGGAIMAPVAVTRQLVG-Pag-S) Z Fmoc[EHfHiE THRKL L, 72 F{EBODIPY & D7 U v 7 I Jis
(2 & Y BAnnulus-BODIPY %# 5% L 72, 10 mM Phosphate buffer (pH7.5)# {23 T, 1 uM BAnnulus-
BODIPY 7360 nmfEfE D ERIRE SR Z TR T D Z & 2B EEL(DLS)HIE & % i 5 1 A 8% (TEM)

BT LV #ERR L7 (Fig.2 A,B), [AISMF (A){ g-Annulus-BODIPY 1=1,m (C) 11 (B0

IcH1F HFCSH DB D “ s 7 o ey 0l 5 e e 4
T BUNES Y- F i § o £nd

EB DN DY (43.2%) & ORI ) L wzﬂm} - Ezz

424 nmOFx ¥ 7 R L EDR L BUORL 5 5 o005 e e
43(56.8%) VR STz (Fig2C), 2T Taos L— mlm oo 5
77 0T 07 HE L T5~20 wt% ,l=o,025m:m§;m=s1.24ms : 22 o @ 1
PEGagp0, trimethylamine oxide (TMAO)7F -y % . {
EFCRBOMELFo72L 25, * /

-~ 1 é 0
. L
e gy, 0 5 10 15 20

YT R E BRSO OAEE - ot
NN e A (Fig.2D,E), Figure 2. (A) DLS size distribution, (B) TEM image stained with

EM stainer, (C) diffusion time and apparent size obtained from FCS
ZOZENDL, HEBREEZIRICL - T autocorrelation function curve in phosphate buffer, (D,E) Effect of
X v 7Y RIERRMEE LT 2 & 3R (D)TMAO, (E)PEG contents on the ratio of artificial viral capsids at
hi- [/~Annulus-BODIPY] = 1 pM.

1) S. Nakano, D. Miyoshi, N. Sugimoto, Chem. Rev., 114, 2733 (2014)
2) K. Matsuura, Chem. Commun. (Feature Article), 54, 8944 (2018)
3) R. Kobayashi, H. Inaba, K. Matsuura, Int. J. Mol. Sci., 22,4754 (2021)
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1P-013 E1SENA AEEILES Y RIY A

Mz E FAETOEV T/ HTFOEM & ERFRBEH

O/# BIA - BAR fil - KA 5 - FH BER - /M2 B2 (RMRKETI)
Synthesis and O: Affinity Control of Recombinant Human Hemoglobin Nanoparticles (Faculty of Science

and Engineering, Chuo University) KOBAYASHI, Tatsuhiro; OKAMOTO, Wataru; HASEGAWA Mai; MORITA,
Yoshitsugu; KOMATSU, Teruyuki

DAl bR 2 1 A L A EYRE LRI D BRIILE O T L0 | #iin iR R 3 hs E
ViR, R TEMRGF AR AN LRFZEBEORHBICKREREANEE > TND, FaiLe b
~EZBrEY (Hb) #HEAG L THEMEFOREICE MIET /L7 2 (HSA) ZfEaLizar-v =
MIADE h~FZ e rF 2k (HBONP, KK 100nm) # A 5k L, & OfkE & BEEGIEZ I 50
{2 L7z, HONP [ZARMER K 0 & @O BAMEE AT 572, HIPES a v 7 REBICIS 1T D KL S HEA%
~DORFEEEIENT NS, —F., Hb D PE#~LRYT v FNOENT 2 /T 5 Leu-p28 % Phe I
L L7/ B b ~E 7 1 B rHb(BL28F) X, BEBHAMENE T2 Z e ndfiEsnTtnsd Y (Fig
1A), tHb(BL28F) & #i#a 2 7 /L7 2 > (tHSA) W CERB M4 BE I Ptz e bt o
v K- GHb(BL28F)NP) Z AT 5 Z E N TEIUL, BHFIREBICE W T H R ER RO E W
ANTERFERIRIC 2D EE 2 DD, AL tHb(X)NP (X= wt, BL28F) & Ak L. < Ok & k5
EREMONITLZEEZHME L,

Pichia B RF %15 3 & L CREAE L 72 rtHb(X)IZ N-Succinimidyl 3-maleimidopropionate (SMP) % Sty & H-,
~ LA 2 R{EMEL rtHb(X) (MA-rHb(X)) Z 38 L7= (Fig. 1B), WiR¥#IZ AL 7 & KU VEEE A4 558
&7 Dithiothreitol C MA-rTHb(X)Z HA L G HAVEIRL FOREICFRE > 7o~ LA X FE & tHSA @ Cys-
34 ZFEGTH T LITED tHb(X)NP ARk L7z, BRIEIELTE & W TR E 36 K OVEA A E -1
WEEEIZL L 0 | RIAEK 100 nm DI — 7R BRI E &2 HERR LT,

FEWNT, BEEBAMEOIEE TH D Pso ZHIE L, MFEAEEHELZ M L 7=, rHb(BL28F)NP O Psy % 12
Torr T® Y, rHb(Wt)NP (8 Torr) LV L5 fEmVMEZ R L7z (BBFBAMEILK 23 ITIKF L), 2
1.~ BIEFIZ 8 % BL28F DOALIKRE T X o TR O AN IR S izizh LB 2 b5, fifi (Po,~100
Torr) & RAHMAL (Po,=40 Torr) IZISIT HMEREM A HEIL 11% TH Y | rHb(wtNP (7%) & bz LT
1.6 52K L7, tHb(BL28F) &2 WD Z ik v | MRREAMEDOHRIEHNATRE L 70D Z E ML N E
7257, tHb(X)NP I&, JFEHZ MK %2 B & L7e WG MO N TEFERETH Y | S BIELO IS
RS,

(A) (B)

o o
o A K \Z? oH
N’O‘n/\/N L Hs/\H\/SH
v © o OH

SMP (20-fold) DTT
25°C, dark, 30 min

rHb(X) MA-rHb(X)

rHb(wt) rHb(BL28F) '

rH b(X) - rHSA Purification

25°C, dark

a°C, dark, 72h GFC
MA-rHb(X)NP rHb(X)NP
Fig. 1 (A) Structure of rHb(X) (X= wt, BL28F) . (B) Synthesis of rHb(X)NP.

1) C. Ho, et al., Biochemistry, 2005, 44, 7207.
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1P-015 BI5ENA AEREILES Y ETYA

BN EFFHORImRFIC K DBHES/NZ — HFIH

OFith=h ' - RILFEH 2 - AFEEZ - THBE - IS®BN 2 LHEE' ('K
T R&EM., 2AKE, 34 KHE)
Controlling the dynamic assembly of the B-helical protein needle by tip engineering (School of Life Science
and Technology, Tokyo Institute of Technology', Department of Physics, Kyusyu University?, Department of
Physics, Nogoya University’) KIKUCHI, Kosuke!; FUKUYAMA, Tatsuya?; UCHIHASHI, Takayuki®; FURUTA,
Tadaomi®; MAEDA, T. Yusuke?; UENO, Takafumit!

2 UoNRTEITHCESIZL TSR a ProteinNeedle b
=y MEBEIER L, TOEBICE > TH 160m i 7] Histg ety g .
M, L— b, RSO BT O R A S TR p] o Ty LI
T D. T CIIMEEMRNTEIN & HHRER ST : ix < .
HEORBIZEY, o Ba=y MEEP
ST EERORBEHRFFbERA S T
oo LI Ly S Ziu b OFE TR 72k
FHENE L L, Sk Y — UG E RO
DB AR L CHEE T 2R EHE#H I
SNENT IRtz

FZTCARMETIE, XTIV EF Ty —
T4 kD NT X 87 &5 13 (protein a. PN-WT )
needle, PN) (ZF&FH L7=. PN IZ=ARE S~V 5
v IR, 74—/ R, His-tag N5 72 5 KE
NoA~—HA~v—RERZ L NTETH
D, E&F 16nm, V& 2.4nm OIS EEZ R
3% (Fig 1a) [1]. Ze17WF%E°6 PN IZZ D b. PN_AHis
Wi C RSHES 2 2L ST b EHRHER & 11 Hydrophil
42 LB LN - TV D T2 0D[2], MK
TON TG EGRIET S LIck-TH
Yy I A gFERERE LICESHEEREE (7
NAFEIZ B EEZT-. &b, Byr—Dh e N\ 77777 N
~ A & DI AR 2RI LT 74 = N A
BT EBIRT 5 = Lok D, 727 L b l e =35 5 ] X

Mica (001)

X2 ; °®
s 24nm ~Cox 4.6-4. goret veob °:
— Co-Cad6-48A EEEEE SOk 5

Fig 1. (a) Artificial protein needle (PN). Both the PN B-helix
(b) and the mica (¢) has hydrophilic and ordered lattices.

A =27
LN —/ WX,

R O “RGTES /NF — D B AT
REIC72% L& 27~ (Fig b, 1c). = 'éf‘;f;
ARTIL, PN O C RMHEOREZ L SRRy
bR AR A S I B Figure 2 | The two-dimensional assembly patterns of PNs.
DA E_RERA L MIRE - (a) PN_WT formed triangle lattice. (b) PN_AHis showed
JEF[R 9@ (high-speed AFM, HS-AFM)  npematic alignments. (¢) PN_ATip formed straight fibers.
IZk->THIZ LT (Fig2). 512, #l52&  The HS-AFM observation results (middle column) and MC
NEBRENC b & SO CHBLE T L 44 simulation results (right column) showed good agreements.
_ . Scale bars are 50 nm (middle).
1L, £7 N (MonteCarlo,MC) >3
2 b=y a VTR DEAEBHIN B I o7, HS-AFM Bl528 MC ¥R 2 b—va v k), BIET
HGHEE 29 5 PN DNEEREINIC L > THRIFEIEZ T HHERH D & 7e o 7.
[1] Yokoi, N. et al., Small 2010, 6, 1873—1879, [2] Inaba, H. et al., Mol. Biosyst. 2015, 11, 3111-3118
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BERDOMBZ 2 VNV ENREAIRGHARE L VY ORBE
OFEOL &5 - REKE - & 1§ - L0t - LA &

Construction of fluorescent immunosensor for detecting recombinant proteins produced in bioprocess
(Graduate School of Life Science and Technology!, Laboratory for Chemistry and Life Science, Institute of
Innovative Research, Tokyo Institute of Technology?) NING, Xuerao'; YASUDA, Takanobu!; ZHU, Bo?;
KITAGUCHLI, Tetsuya?; UEDA, Hiroshi?

Recently, many useful substances are produced in the form of recombinant proteins through bioprocess. This
overcomes the limitation of extraction from natural sources. As people become increasingly aware that the
monitoring and control of this process are very important for obtaining high-quality products, a variety of sensor
systems have been developed. However, most of these sensor technologies target environmental variables such as
temperature, dissolved oxygen/carbon dioxide, and so on. For the analysis of target products, time-consuming and
laborious purification and concentration steps are still required. In addition, most of the recombinant proteins have
His tag. It is an affinity tag that allows the target protein to be purified through immobilized metal affinity
chromatography (IMAC) so that people can obtain high-purity protein products under a mild condition. In these
circumstances, a sensor that can quickly detect His-tagged recombinant protein in bioprocess is believed attractive.

Therefore, a sensor using Quenchbody (Q-body) technology, which can detect antigen simply and rapidly, was
tried to be developed. Q-body is a kind of fluorescent antibody probe?. It is generated by fluorescent dye site-
specifically labeled at the N-terminus of antibody fragments such as scFv or Fab. The fluorescent dye is quenched
by tryptophan (Trp) residues inside the antibody, or another dye, due to the photoinduced electron transfer effect.
When the antigen binds to a Q-body, the quenching effect becomes interrupted, resulting in a fluorescence increase.

In this study, based on an anti-His o

antibody?, a Fab-type Q-body that can ee e'o O@ e’e
detect C-terminally His-tagged @ * Maleimide-thiol reaction * His-tagged protein *

>

+ _— —_—
recombinant protein in 50% culture 1} ee ee ee
: 3) : Fluorescence
medium was constructed”. It displayed aye Fab Quenched De-quenched
His tag-dependent fluorescence response, Fab Q-body Fab Q-body
and it can also be used for simple Fig. 1. Construction and reaction of Fab-type His Q-body
quantitative determination in bioprocess.
This feature is expected to contribute to ) Fab_WW-TAMRA Fab_YW-TAMRA
the monitoring of His-tagged recombinant & 1.8 ) =28
o : 4
products in both academic research and & '° g2
. . . g 14 * I} i
industrial bioprocess. Moreover, through 5 4, y = 0.2235% + 1.0073 E15 y = 0.3869x + 0.9771
. . . L ’ : R? = 0.9873 = R? = 0.9941

the mutation of aromatic amino acids in 1 - ; ‘ ‘ 1 " ; : y

0 1 2 3 4 0 1 2 3 4
Vu-CDR1 region, Q-body’s antigen VHH-His (uM) VHH-His (M)
affinity and detection sensitivity were Fig. 2. Correlation between the signal of TAMRA-labeled Fab
improved. This can provide useful ideas Q-body and the concentration of secreted anti-SARS-CoV-
for designing other effective Q-bodies in 2 Vun-His in Brevibaccillus bioprocess.

future.

1) R. Abe, T. Hohsaka, H. Ueda et al., J. Am. Chem. Soc., 133, 17388-17394 (2011)
2) M. Kaufmann, A. Pliickthun, M.G. Griitter et al., 318, 135-147 (2002)

3) X. Ning, T. Yasuda, T. Kitaguchi, H. Ueda. Sensors, 21, 4993 (2021)
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=k 42

SBI5E/NA FEEREY VRY T A

ALREEMHE VX7 EORTHMIEER KX 1 U ~DFRWT 5
) 2T EBEZEF O

OWHME & - KM F& ' -l Z4'- B BX'- %% BE'- Tl EX
2eEBR BRI BE (AKRI. “dREXIRK)
Selective Anchoring of Artificial Lipid-modified Proteins to Membrane Domain and Evaluation of
Localization Behavior ('Graduate School of Engineering, Kyushu University, 2JAIST) UCHIDA, Kazuki';
OBAYASHI, Hiroki'; MINAMIHATA, Kosuke'; WAKABAYASHI, Rie'; GOTO, Masahiro'; SHIMOKAWA,
Naofumi?; TAKAGI Masahiro?; KAMIYA, Noriho')

AERNTT U2 GPL 7 > 1 — (N7 E DR EEM 25 T2 2 /8 7 B 1%, MifalE oo Z 7 |k LR
IENDBERENE R A A TRTEL, 7 T REEREICE G T2 L& 2 6N TnD D, AR T, BEHR
FOGZEFH LT 7 Ha N TRICHEEEA L, Giant Unilamellar Vesicle (GUV) D FH 53 BlEAE &
RAA L ~DFIRAT > H ) o 7 L S EZE O3 2 57 7=,

WMAEMBE ST AT VE I F—ER
b9~ D 4GRS AR L, kst #
N7 8 EGFP @ C Ki¥ulZ LQ-tag (BiA1:
LLQG) Z & L7= EGFP-LQ & . &
NFEEH~T7F K Palmitoyl-GsSRHK % L <
I% Oleyl-GsSRHK % 2Z84% L, EGFP-Pal,
EGFP-Ole #%%7=, Z11% Rhodamine 7%
FA45EfE GUV ([DOPC]:[DPPC]:[Cholesterol]
=4:4:2) SrBURIRICEIN L, E R L —F
—BAMREE (CLSM) ZHWTIEE R A A
VB X EGFP kot a#lst L,
CLSM #l£2 0k 5. EGFP-Pal |17 7 &
T IARTH D Liquid ordered (Lo) FHIZ
EGFP-Ole X7 7 hHHET L TH 5

a Rhodamlne EGFP

EGFP-LQ Guv
+
EGFP-Pal
- .-.
o ...

Merge

Rhodamine (Ld#H)

EGFP

Guv
+
EGFP-Pal
+

Trypsin

EGFP-Pal

Liquid disordered (Ld) #HIZ & RAIIZJHTE
L7z (Fig.1a), 245 DJRTEIZI, Lo fH
&R 5 S Fnfig’E DPPC. Cholesterol &
EGFP-Pal O# e, Ld M1 &4k 4 5 A~
FIflE'E DOPC & EGFP-Ole O#EIFIMEN %

Fig. 1 CLSM images of GUVs added W|th EGFP- LQ or EGFP-
lipids. (a) EGFP-LQ, EGFP-Pal, and EGFP-Ole added to GUVs;
(b) EGFP-Pal added to GUVs before and after the addition of
Trypsin; (c) Lateral diffusion of EGFP-Pal on GUVs in response
to temperature rise (i —iii, v —vii) and fall (iii— v, vii—Xx)
(bars: 10 um)

= EFREEREELE

HLCn5a EB8 Iz, RIZ, EGFP-Pal 23&{E L TV 5 leaflet D[RIE %17 > 7=, EGFP-Pal ¥isiitk ®
GUV T Trypsin 2% 5 & | Trypsin {H{LIZFEVY EGFP HSEDHE G HR LT (Fig. 1b), 2005
WS 37z Trypsin 1ZAEE — /0 Tl A5 T X 72\ /28, EGFP-Pal 1Z GUV @ Outer leaflet {27 > 71 U
VT LIEEBZBND, WL, RAAL O REARITHES . IRER L2815 EGFP-Pal O JRjfE%6
222 LTz, FRESRIEE LT Tlx. EGFP-Pal I & Lo AHIC/STE L7= (Fig.1c, i ,vi), KIZ, MEYZ LV
MHEBIREZ B2 D L, & FAAL UEERT DIEEIHRI D AV, A BEREE O RIZFE Y EGFP-Pal
HIEERRICILE LT (Fig. 1c, iii Vi), £ O%, BFOMHEBRIRELIT 720 GUV LT R AL VR
SNnb &, EGFP-Pal [ZF O Lo #HIZJRTE(L L 7= (Fig.1¢, v, X), LLEDOFERS S EGFP-Pal 1X, fEE
WA EAERICHEES &, GUV _EOFIICLEITI/ET D Z & BN HER S nT-,

1) K. Simons et al., Nature, 387, 569-572 (1997)
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SBISEINA FBELFES VRI T A

BT ES TR T 149 XAEHLV= class A GPCR adenosine Asx SRAD SE &I

OERIAAN - LJIRSB 2 - =W " - thEBES ' - JEMA% 2 - Frhkst ' (BRI, 2RKREL)
Activation of adenosine A2A receptor from class A GPCR utilizing coordination chemogenetics (Graduate
School of Engineering, Nagoya University', Graduate School of Engineering, Kyoto University 2) SUGAWARA
Takuto'; TSUJIKAWA, Muneo”; MIURA, D, Yuta'; SENOO, Akinobu'; HAMACHI, Itaru*; KIYONAKA,
Shigeki!

HERRSE DN S O 2 7 F v A IR PNIARE T D & & & OIS AR, FRICIMA R R IZ B0
CHRUE 7RI ERIE 23 T TV D, T D & NBIIZHIET 5 FIEZBRE CEERZmMo T
RIS RE DR TCRER R D A 1 = X LRI SR’ 5 EZ 2 b T\ 5, I FEHR 4 13l
B mEROPTH G Z U EHERZRIK(GPCR)ICER L, BN EY 23T 4 7 AEEH
T class C GPCR (ZJ@ 4 BRI 7L & X Ul K (mGIuR) OFEMERIENC KR Zh LT b, V2
DWFFE Tl class C GPCR IZRHEA 22 /s D U 7 RAEAEAL (LBD) iR ICBLNIET X i A28
HMATLZ LT, EBA T OB L Y LBD OGSV 2 N AR AR U CIE M HIH 4 5
L7z AREDFEEZHANT, ZHETICHE U classC 2B T 5 GABAp Z B AEDIEVERHIENIC & pDh
LTCW5a,

AHFFETIX class C LIFRO GPCR (2 % )i < i FH AR 72 G MERIBEINE 2 B3 D 72, BT 7B i
AN ORER 2T o 72, A Al T2 134T O GPCR I 4 285 Tdh 5 7 Bl E i (TMD
TMI-TM7) 23 B LTz, iEFEO X #im i E AT > CryoEM #E T IZ L > T, GPCR OH T
class A IZJBT D BRROEEZE A I = X LFFFEEMICE R S LTV D, A IZEDOHFTHE
TEMRAT 73 A TN D adenosine Aoa Z AR EAER) & Lz, ITHEOHENMAICESE | ZRIKOE
PEAGIC RO R & S BRI ZE T 5 TMS & TM6 (IS8 )81 42 DR A FZEA L, KHEeEA
A AR T BIGEEFHE LT, TORR, NEEOY T RTHLTT /v EOBREERD
DO, FHT Cu(lDEMNLIZ K - THEHEAL T 2 BIR OBz D L7z,

1) S. Kiyonaka, R. Kubota, Y. Michibata, M. Sakakura, H. Takahashi, T. Numata, R. Inoue, M. Yuzaki & 1.
Hamachi, Nature Chem. 8, 958-967 (2016)

\ "
Ligand
T™M5
TM6

b. G-protein

Metal Yﬁ\

Coordination
Site

a.

Fig 1. Schematic illustration of activation of Az receptor by endogenous ligand (a) and chemogenetic
activation of Asa receptor mutant by Cu(Il) (b). (¢) Conformational change associated with receptor
activation. (PDB IDs : 3RFM, 5G53)
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P450BM3 i #ZERBHE OEGRAHBICE D CERRRE

OF#EEE - BREH - EEE 2 - JoshuaKyle Stanfield + ## LA - ZEH T4 -
BISH— - ERR= (BKMRHE)
Non-Native Reactions Based on Substrate Misrecognition System in Bacteria Expressing Homologs of
P450BM3 (Graduate School of Science, Nagoya University) ITO, Fumiya; ARIYASU, Shinya; KARASAWA,
Masayuki; STANFIELD, Joshua Kyle; YOKOYAMA, Yuya; KASAI Chie; AIBA, Yuichiro; SHOJI, Osami

Bacillus megaterium 3D k7 7 . P450BM3 (CYP102A1) 13, \ {Sﬁlgiﬁ;
FBIaImR O TR & S RICKE LT B~ LABEHE TH 0 | BR1Lfib \\CYP“”A?
gl L CoANHFEINTWD, LL., BREEBRLANC TS oH BB
PEA R S R R D B S ST o1, 22 TUBEET O y/ }\

. BRI & B LR (oA T RV TR e w°//\
BEREL AT N BB L, NP EOERRILEKERL % ©o\££$lf ©

i L C &7z (Fig. 1) Y, £72, P450BM3 DTkt T % Bacillus cereus ’/\——)j Hz0 57——77\7
i3k CYP102A5 <2 Bacillus licheniformis H13£ 0 CYP102A7 (2O _ EF RFRFRF °0H
THRBRICHERARSZZER L TWD, X HIZ, B megaterium <° TART ALLUAAR
P450BM3 ZiRIFEEL LI KIGHEZ Db O3t LTT 24 47 LIk Fig. 1 HEERBHAT L.

KRB 2T 5 2 & TIHERKRKEER{L
PGz R U, AERR S AT DR

RIG~E T TH D 2 & bR BN 7 ) i"‘é’;*p?BéAs é’“w(NADPH .
512, =721, ZHET CYPI02AS %72 . NADP* Glucose
IE AT 1T L TR RIS ER S TR B \WADNA
T . KW IE TIE B cereus B LY B
licheniformis 2 2 5 FERKIRE RSt DFEH B. cereus (CYP102A5) } Wild-Type
ZHIs L7z (Fig. 2), ZH ORI ERK, B. licheniformis (CYP102A7) strain
I, BB L AT A HSL Fig. 2 B. cereus & U B. licheniformis |Z & 5B AR IS HE X
RIS DRI EFE~ DR HIF CX 5, @ FAAHT @,on N

B. cereus ATCC 14579 B X O B. licheniformis ATCC ,icf::,.",fl';fms eF RFRFRF O ’Ln'OH
14580 Z o FHIEEFITHW, TaAnrFLERR = e B
BHChDS BRI L OKRERIE £ T o0 .
EMEIZ4-T X 7 7o F Y (4-AAP) 2k D 7= ’Em WV\)"ﬁj\rr"“
— VR EARIEE LU GOMS ST K W FHE L7z, co-Aa

B. cereus |2 X DRI TIX, FFEDT 2 A 53117 R oleb 1 I’:I l“;l o g
1EFC4AAP 12 L 5 REARE B, 7 = ) — VD& o T O Y
AR ST, Lol GOMS SHiCld 7 = / — R « Pr-ce-Phe

DB S LA X 5 1C P L R O B R I 12 35 Fig. 3 B. licheniformis |IZ&B € 2 KEE1E K.

W“C%)FH% IZRE L, NUE KB TIR AR WARIMBE RS DTN R STz, — 75 B. licheniformis
X DWIRIISTIX, 7 24 50 F PFCY-L-Ala IZXf L7 = / — )V &EERT H Z & D GCMS 70810 © e

B (Fig 3), Z ORISR CYPI02A7 O EHEBI L CTEBY . BHAEANIZEI LTS

CYP102A7 3T 2 A 3 FIINE L TR B U 2K (L L TS ATREME D & 5, BITE, B. cereus T H AL

TeRFNERD D RIES CYPL02AT BIa T/ v 7 7 7 M X DEERRFEICEY A TV D,

1) O. Shoji et al., Angew. Chem. Int. Ed., 52, 6606-6610 (2013).

2) M. Karasawa et al., Angew. Chem. Int. Ed., 57, 12264-12269 (2018).
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C RimBLHHEIZ & 5 ALHfk Monobody DRI A L
—SARS-CoV-2 IR EEADEAZER L T—

OlAEL" - BAIE' BREFAR - MRl T FH RS2 (BKRBET.

228KF/S547)

Enhancing the Solubility of Monobody by Optimizing C-terminal Sequence — Toward Development of

EBEAE T

SARS-CoV-2 Neutralizing Proteins (Graduate School of Engineering, Nagoya University'. Institute of Nano-
Life-Systems, Institutes of Innovation for Future Society, Nagoya University>.) UMEMOTO, Shun'; SAIKI,
Hikaru'; KONDO, Taishi'; FUJINO, Tomoshige'; HAYASHI, Gosuke'; MURAKAMI, Hiroshi'*

COVID-19DJH K Td % SARS-CoV-21%, U A /L AFKTHEIZ & % Spike proteind VTt s Offifak |z
& % ACE2 (Angiotensin-Converting Enzyme 2) & #5579 % Z & Tt MifIZ/EYL T %, Spike proteiniZ & L
TEWBAPEZ R OPURIE, I8 — 003 e LTAMTH Y . HFZEE TIIVESE, TRAPIRRIE
ZRWT, 108028 Z2F> T 4 77 U O )5 Spike proteintZ % L T WEFINE (Kp=0.42nM) % Ff
S N LHifAMonobody Z R4 5 Z LT L 72D, £72. & DMonobodyA3SARS-CoV-2D b ki ~D
G L CREWHRITEE 2 D 2 L A B2 0 | PRIHUREIEA~ OIS A O R R S 1Tz,

Monobody % FIVEPEE /3 I ZFEBLT 5 72 9121 INus-tagD L 5 72 Atk 2 VRV B ORME R MLETH D,
L 7L, Monobody OHFIHIIARE L TCOIGHEZ X B, 2O X5 e K& b xR Elide Mk
L CHURMEZ R ATREMED SV, ABFFE Tl TEMEA IR - 72 F E Monobody Z il & & » /X 7 B 72 L TH]
FMEEI ISR ST Z &2 BfR Lo, Hic/2ait Tl 2= IIMonobody D2 EMEZ ] L EH 25 & D
WD B - T2fiH 2552 L, MonobodyDEEDEAE TH D E F7 4 7 r 7 F o MR OS] 2 CR i
(AN U7z, RIGEIC THBL - R U721 CRUGIZELS 458 FL(EIDK) & AN L 7235 812 B8 W TRIE
e aliatEom E2SHERR S (1D,

WIZ, & b~OHFEIEZ /NS < 3572912, Monobody (2B A LTz AR 7 2 BRSA R %
b NEROT 2V BRICE L, C RIC 4 I (BEIDK)Z AN L7z, 2 & KIS CTRIL SR L 7- i3,
EIDK Z {0 L C & AfEtE MR ORI IZ Z BIMEDR R o n7e (K2 k), 22 TS HIT C Rz 3 5%
FEMITX LT 7 FRESEIDKPSQ) A fHINT 5 & | FROBEOEHE —27 NHE— L7220 | ZEEIH S
NTWDZENGhoTz (24), & 5ITHE L 72 Monobody @ S1 subunit ~O55 & AEBEN E %17 -
Tt S, Z OfREEES S Nus-tag flS Monobody & [FIFRETH 72, LLEOFER. S EIDKPSQ % C
KA % Z & T, Monobody DIEVEZ IR BN L, ZDOFEMEZ KIEICH ESEHZENTED
ZENFInoTe, AERITE Y 5%, Monobody O HFFIHUAL L TOISH e s D EHIFFE NS,
1) Kondo, T., et al, Sci. Adv. 2020, 6 (42), eabd3916.

) "\
K Hl O
) ) "/’é\rt ‘“jé\\’
J J 4 -Z,gae_,v// EIDK .e,ga,a‘{;/, EIDKPSQ
"/lé\/ D XN 0.5kDa 0.8 kDa
%/‘4‘/ ) it %/;@,/\7 ElDK 3_ C
o’ g . 3
0.5kDa 2
S P S P = 2Fr oL
_ [ g
~ | = 1k
:- i 2 1k
* ~
* s <
- S : AEHES 0 0
g P: NBEHES — o o o -k &
. I Moﬁobody 7§Ilfl ﬁ[’ﬁ% 7‘§I’:El ;ﬁ'.;%

&1 CRinBL5457%E 53 (EIDK)D Ik 5
AZIHi{EMonobody D AT A D LBk

CORFLZER EAEERELERE - (277 / 0V -8R

B2 CxRimbc 547 & 43 (EIDK)d BL ML 77 E 5 (EIDKPSQ)
DfEMIZ&Z A IH{EMonobodyDEH /ORI S.L

- 1P-025 -
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MK S 7 FILHEE O -6 DRAMGIEFEERE Y —IL DR

OBMARFER " - KEHHEET - MM 2- FE - SHEZ3-FR—F2- F
wEtH ' (ZIKRET. *BARFAEREEEH. *RKXCIRA)

A Chemogenetic Platform for Manipulating Plasma Membrane Signaling (Graduate School of Engineering,
Nagoya Institute of Technology', National Institute for Basic Biology, National Institutes of Natural Sciences?,
Center for iPS Cell Research and Application, Kyoto University’) SUZUKI, Sachio'; HATANO, Yuka!;
NAKAMURA, Akinobu?; YOSHIKAWA, Masaru'; YOSHII, Tatsuyuki®; AOKI, Kazuhiro?; TSUKIJI, Shinya!

AHRIZAN D & ORI & HIfaE T2 T EY , MRAN~EREZ BT 5, Z0OF, SFSE v
TG T DRE D SHEEONE (T =V —T Ly ) IZEFY, BrOv 7 I sET ke
AEBIERZT, LN T, EEDY T FIIE 87 B & i~ N A0 584 550, /i
Al & Uim s 7T IRIZED N LRI O 7= DR 172 — e 5 0 L Wi S b,

FalZonFE T, RIEMY T REFH U IRBERE R & o R BRTEBITY AT A& B%E L
72, ZOVAT ATIE, RIBE Y e FeEgEICEESR (eDHFR) @ N REGIZ 6 8 D Lys 752 {40
L7- TK6-eDHFR| # % 7L L CHER) % 7D N KiglC@E T 5%, TRl icgsisg, IV
AF UE-D-V AT A L aEfE LT TMP U 7 K (mPcTMP, B 1a) ZEF&EKICIRNT % Z & T, K6-
eDHFR & 4 > /37 B & M E ) b A~ R AT S A Z 3 T& 5, — . K6-eDHFR #
T EFE R R EO CARRICRA T 5 & Ml x5 RN Kb s 2 LAV LT,

AR TITET, B HX /37 ED N K, C Kdia, S HITIE RAA e Sl2is LT
W B 7 RERAT 2 BHT AR 2 VR0 g2 7 %BI%$ 5 Z L 2 B L7-, mPcTMP/eDHFR #
AEORE ETOSTEIAICE B L. eDHFR OJ/L— FHEIC Lys 750D 6 [Bl# 0 K LESI 238 A LT-
[KeDHFR] Z1ERIL 7= (B 1b) *Y, Z @ KSDHFR # 7 3HERZ o /87 B D N R, C R, FAA
VNG TS Z LA TE, mPcTMP (DG U CHIBRIREIC AR BRAOICAT T D 2 L 2R LTz, AV A
7 AlX, Raf/ERK #%#%. Ca’*, cAMP > 7 F/u7p & MlafEz e LS E SRy I I VnEs
HECcxpZ b EIE L, £7/-, KDHFR & TMP & OfEE DA WMEEZFIH LT, 7Ry
BORMELIENEZ#V R UBET S Z Eicb kB Lz (K 1e), ARETIE, L—7 WA eDHFR ¥
7 L mPeTMP D7 735 72 5 miL A 72 AR > 27 F Vil o 2 7 D OFERIC DWW THE 3 5,

a b

Trimethoprim (TMP) Plasma membrane (PM) Plasma membrane (PM)
T — X < xx
NH, XX ¥

N
o
mPcTMP H /ﬁo( CONH,

I o " Ligand
HJK,O\/\O/\/NY\O

° H Cytoplasm S| ‘

0 )
P j/ N-terminus mNeonGreen
\/\/\/\/\/\/WN\KI\N - - 2 _iKe|
o " was S-palmitoylation cRaf-mNG-**DHFR
Myristoyl-o-cysteine (myr°C) Wild-type eDHFR  —T®D7°DR- Repeatable control

KSDHFR  ~T®DKKKKKK™DR-
X1 (a) mPcTMP OfbA%idE, (b) FlaAEE ECTosFELANIZ ISV /- KDHFR O E,
(¢) mPcTMP/KEDHFR AT A2 X % Raf/ERK 3 7 F /L D 0 3% U8,

1) M. Ishida et al., J. Am. Chem. Soc., 135, 12684 (2013) 2) A. Nakamura et al., ACS Chem. Biol., 15, 837 (2020)
3) A. Nakamura et al., ACS Chem. Biol., 15, 1004 (2020) 4) S. Suzuki et al., Methods Mol. Biol., 2312, 237 (2021)
5) Y. Hatano et al., bioRxiv, DOI: 10.1101/2021.03.16.435568
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SERDRBET AT AMRIGEER L ATEREROMARE

OEM#MTE - BHER - IMARMEE - AEEE - BT (PRAFKFEEDS)
Development of artificial metalloenzymes toward stereodivergent Michael addition reactions (Graduate
School of Life and Environmental Sciences, Osaka Prefecture University) YOSHIOKA, Saho; ISHII, Toshihiro;
MATSUMOTO, Ryusei; MARUMO, Tomohito; FUJIEDA, Nobutaka

TR, XU B BHEERE A ST v
NI Cd 5 N T4 @IS ' OREENEH ZHLD TN D
BEBRA RO SVEICINZ TH o R B nis & LTH
WD Z LT, @R OESAREIRN e OGS 7 FEBLT 5
TENTEDEWRIESND, —J7 T, B TITHE AT
FHkD TM1459 Z o _ 7B 22w (M 1), ZDF v
NRIBNESAHODE AF VD UERENS R D BREAE
MICE#ZEERA A v a2 6T, I fEFEICA
TAEEE R AT 5 FIEZ R L C& 7, AFETIX
BERUTEICH D A4 ODE RAFUUEED I B 1 OFE T
X220%7 7= ICE R I A RIRHS2A, H54A,
H58A, H92, H52A/H54A, H52A/HS8A, H54A/H58A, HS8A/HO2A) 5L L, Fildi 2 8 A5 Z & T
SESERIRM 72~ A VAN S D AT V== T {5 T,

ETNIGE LT, 227 v ar a7 0872 —, DAF~va Uil T N A TV E
K —& L THWKIS (K2) 21700/ EZDT7 74 v F a—=2 TIZONWTHEEKTH, 7
I T HE—L L TUATF I~ U iRE AN KR TR, BAEREZ AOWTGA IRt 2 RS 7
Mmolz, —HTHEELEERKETIAT TV —LLTAZ ) —= T LA SiAA Lt
12 H52A, H92A. H54A/HS8A 28 BAAK 2 RN U 7= BRI St (iR 28 86, 58, 80 &7 L, NL{AGE
WHEN R B 72, W2 H52A Tix H92A, H54A/H58A & IIHR L-8 G AN E bz, &6

TS —E LTTE MR A T2 AW SEIC O RBIRER R o, ARETIEIN
OGN, SBORHIERBANICELDTA T TV —DIERIZOW TR T Do

Fig 1. Cupin-type protein (TM1459)

i 3 mol% TM1459 mutants gHico:Me): CH(CO:Mo):

o] o]
N = 3 mol% CuSO, - 5H,0
| N + \OJ\/LO/ -
> Kpi buffer (pH 6.5)
10% acetonitrile
30°C,6h

2-azachalcone Dimethyl malonate

[e] Ph

N\ COOCH;
f 3 mol% TM1459 mutants * T
NS Z j\/ﬁ\o 3 mol% CuSO, + 5H,0 s
I P + e o Kpi buffer (pH 6.5)
10% acetonitrile N COOCH, 00CH;
C

2-azachalcone Methyl acetoacetate 20°C. 16 h |
, P COCH; ‘OCH3

Fig 2. Model reactions employed in this study
1) (a) Schwizer, F.; Ward, T. R. et al., Chem. Rev. 2018, 118 (1), 142-231. (b) Hoarau, M.; Faller, P. et al., Coord.
Chem. Rev. 2016, 308, 445-459. (¢) Rioz-Martinez, A.; Roelfes, G., Curr. Opin. Chem. Biol. 2015, 25, 80-87. 2)

(a) Fujieda, N.; Itoh, S. et al., J. Am. Chem. Soc., 2017, 139, 5149. (a) Fujieda, N.; Itoh, S. et al., Angew. Chem.
Int. Ed., 2020, 59, 7717.
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SBISEINA FBELFES VRI T A

RBEEES AN U TI2& BT TRARKRE v/ BOREREHBRE

OF#E WA =& X&HF'-BHM HABI' - RaduAricescu? - #lfF @4 - Bt 48 14
("RKAEEL. °“MRC LMB, °EREKXE. “JST ERATO)

Identification of synaptic cleft-resident proteins with photo-proximity labeling (Graduate School of Engineering,

Kyoto University!, MRC Laboratory of Molecular Biology, Cambridge?, Keio University School of Medicine?,

ERATO, JST*) UTSUNOMIYA, Hayata'; TAKATO, Mikiko'; TAMURA, Tomonori'; RADU, Aricescu?;

YUZAKI, Michisuke**; HAMACH], Itaru'+

PRAIIRR OBA TN Th D > F 7 AMRICIL, ZBEREZ I COEER - T T AA—HF A
— IR PR R I A R ENEAE L, ORI, %éfﬂg FIEAER DG EICRE S BT 5, o
T, MMt RE D fRIAORE AR R OB - 1BRICB WX, VT 7 ARIBR & v R 7 8 & R4 5
oD T T A I 7 AFANPUEAT R Th 5, 4, HRPRBiolD/TurbolD % JH\ V72 Proximity labeling
HBIZE > TP T AR Y v 7 B OMENIRIEDNEANED SN TS, DL, ZnbDOFiE
TIINAMEREE 2 > 7 ARIBRICEBL S 2 MER S 5 78, s 1-MiZintact 72 ¥ > 77 /L~ Di 1
WEETH D, £z, ~ U AEERENTOEHIZHE—RKD) L TV Sin vivo-BiolDIETIZEATF % 7 HHH
BT HMERH Y | T ORI MRENRN E W LR ST D, D

DX DR END . AMIETIT SIS TR SN BB T R U YR YR FHRIC . mVORE
ZEM B fREE TV T AR 7 1 7 A — AT 2 WIREIC T D kR Ot 7 B L7z, AFIETIE. (1)
VT ARBRICRET A L Q) BEBRIC Lo Tk o 7 EE et T Ahﬁ“‘é
f:w@it?i%%iﬁﬁé%ﬁﬁb\é(ﬁgure 1), ¥ 7 AMBRIZRTE S 72 AN rIRYE A RS2 & R

—HBHIEHMBENE L, ZOEDOE o RXTEBBILIND, ZOWLY R HE AT R L,
LC—MSMSﬁ%ﬁTZS Z LTV T AMIBRIN ORI 2 T v T A — ARAT S AIREIC 72 B E IR S
nod,

AHFFECTlE, R %2 o F 7 ARIBRICRIES 5701, RA R 7 RIB[ET D Z AR (GluD2,
GABAAR)IZ XIS 2T/ R T 1 I HIGEH 2 b ER L 72, HEK293 TR S22 R 2 78 B 1, JLBKE)
THET R U T EAT o T RER, SRR FEBL LT Ml B C o AR BAIC Bt T AR SR 23 1 T3
LT EDBFEND BT, £To. U ANRA T A AT W TRIRICEERENRTH: 7 XU ‘/&“%ﬁb\ =
FF AL Z X B DOLC-MSMSHT 21T 572 & 2 A, ®HGT 2% B RN 5 v 7 ARBRIC
HETDZENEMDOZ R EEEBEE CE 7z, EORERNG, RFEN T T AR DTZ]"
LT RZHEHARRETH D I ENFEIESINT,

1) K. H. Loh, A. Y. Ting, et al., Cell, 2016, 166(5), 1295-1307
2) T. C. Branon, A. Y. Ting, et al., Nat. Biotech., 2018, 36, 880-887
3) T. Takano, S. H. Soderling, Nature, 2020, 588, 296-302
4) T. Tamura, M. Takato, K. Shiono, I. Hamachi, Chem.Lett., 2020, 49(2), 145-148

"/ Presynapse \
I & nanobody & I
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\ /
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| —
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j

Q
’\Postsynapse '

Fig. 1 Scheme of photo-proximity labeling in synaptic clefts
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DFBAFHRICEDVEEEEZ VAV EOMBMRE LD
BB F AR

OHR #'- {HAEFE"-BAML - B £2- 5 =&’

("&XKEI. 2WABeHEE)
Analysis of Interaction of a Highly Adhesive Protein to Material Surfaces by Molecular Dynamics
Calculation (Graduate School of Engineering, Nagoya University', Graduate School of Frontier Sciences, The
University of Tokyo?) SASAHARA, Jun'; SUZUKI, Atsuo?; FUJIIMOTO, Kazushi!; OKAZAKI, Susumu?; HORI,
Katsutoshit

WIFFRE TR RSN EHEET ) 77 A N—F U8 AtaA 1TR Y AF L o7 8 DBOKMERE R,
T A% EDOBKMERE, A7 v L AR EOBIBRE &\ o Tk R BHER IS ) L TR TR
BAEMZRT(1], L LR G, BIRFRICBWTHE 2 /X7 E AtaA DBMBIRIEI~DHE A 1 =X
DIRIEATH > 72, HHEA D =R LOBADT- DI, X 237 BEOMEE R ~DHEE B 55T
LUV CHERT B0 ENH D, 8O R fREE/ZE M 0 iR 2 M3 & 5 5 72 DHIE TFENR 51TV
5, = ZTAIZETIX, T NFAMD)FHEEZAND Z LIk > THEE X VR BOKT LIS %
FEAL-ULTHLNITAHZ EEZHIE LT,

T 7 A N—2 NI G AtaA DIEHHIIALIET D K A A > (Nhead), #MEHRE, K71, A 4> (Na', Cl)
%G e 2R RHE R (~400,000 L) EAEET 5 2 LI2 XY Nhead DK HEH S 2 FHEL L MD #t&HIZ
X DN 2 i U 7= (Fig. 1), £7o. #EEMEIRE & LTI, 21 E T Nhead O MR I X <
SN TEBUKMEDORY ZAF L o EKHE & BAMED S Y B E£HE 43R L7, F£7-. Nhead 23FBHEHEIZ
KL TEDL D BN CHAET 20 AWl MEHEREICK LT, #imE Liftn & THET 256
B8 LT=(Fig. 2), FMEIRE~BEE T HEOEE A= 3L X — 42 B FRMEIC Lo TRI LT,
RYZAF U REITH LT BAE MM EWTNORER ThH> THEFAHRT X LI —RNATHY |
ZOBEHRT I LT —EIRBETH -7, /2, VU W REICH L THmE, it THEET Y
ALEFART X LY —EFFERE Th o7, ZNICTL Y| Nhead 1L, AU RAF LR, >V &M
WXL, WTNOEM Th> THHEEEFEDE Z D oT JIFRETH D 2 & DR S o, ARETIE,
Nhead D572 % PEE O EHEENIC G L TG L2 AEERIC O W THRET 5,

A Side-on B End-on

: g

E.;.. o Eolystyrene
Fig. 1 Snapshots of computational systems. These Fig. 2 Orientations of a protein.
systems were calculated to reproduce the phenomenon Water molecules and ions are not
of adhesion in water. (A) Polystyrene. (B) Silica. shown. (A) Side-on. (B) End-on.

1) M. Ishikawa, H. Nakatani, K. Hori, PLoS ONE, 7, ¢48830 (2012)
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SBISEINA FBELFES VRI T A

RERERZENABRICERSEHREEEFET D

NAREBREDEHHE

OHNE" - FFEEL "2 - HFE "2 - FILEH "2 CAKXRSRE, 2AKREL)
The development of immunotherapeutics that redirect endogenous antibodies to cancer cells (Graduate School of

System Life Science, Kyushu University!, Department of Applied Chemistry, Faculty of Engineering, Kyushu
University?) Hiroshi Tagawa!', Akihiro Kishimura'-, Takeshi Mori'?, Yoshiki Katayama!'+

PURESRIZZ OFWHUR~ORERMIC X2 EWEA O S, BV s Loz o, 1%
RMIREEIL OO EDTH Y, EAICBREMTON TV 5, JURERIAENFFISES LR
B0, Foy ZF/E (FeyR) LGS LIUIRRAAEMAREE (ADCC) R ED= 7 = 7 X —HSHE L M3
5B A AR USRI O BEFELE - BEEFHR T2 EnmbN TS (K 1:A), UL, HUKE
L, BWVEMCHURERICH T 2 PR EA SN D Z & THREDRMEBT 2 LW O FER D 5,
SRS OREA RIS HEIE L LT, BURY 7 — FyF  (ARM) 2MEESH7 (K 1:B) ', ARM
ATUARE S B L OB a0 2 e R

OOBIEH P DIRE N DA T THS, ; -
ARM [EPHERER R & B8 A AR L1 P z S é
YR L, B AR HLE £ T 5,

Ls LAERD ARM OIS TIRNTERERLIE w0 s ?mm
DAEMEEOL LTHY | OTRAH v
KOBIGISIES . F2KY 7 0—F L Th o

0BG TR, R © 1 HAMIRADAEOERET )L

R —PEREL D LW BN D D, 60 —— anti-CD20

**

Fox 12, fERD ARM OFEEA RN~ | Filk
@ Fe fHIKZHER) & L7z, Fe &1 ARM (Fe-ARM)
ZRI% L7z (K 1:C) 2, Fe fEIRIIHUAR CHRIFES
TGS T d B 721, Fe-ARM (XL I AF/ES 5 13 A e
ETRTO 1gG ([ —oFEMETHEAT 5, D 0 ﬁéﬁ ,

-=— Pooled higG
—— Affinity-purified higG
—— Fc-ARM + anti-CD20

w
o
1

% Cytotoxicity

T, WIEMERIAD S < 2 BB FTHETH Y | £ 5 10 15 20
EOBFEE 272 HERD ARM OFRE DAL Efectorffarget
DI S N D, T OB % R L B AH B2 ADCC FEHEST

FLIZ Fe \Z@EW BRI Z & D Fe-lI4C 7' R 3 JRFER 0 AMIRIC BRI EL T 5 Z L 3 S Tn
LERLETH—a (FR-a) IZEWEMEZ S OHERE (FA) ZHURMSE A A E LTH D Fe-ARM #{F
L7, T invitro (23T FR- o FEEL AUHERE~D Fc-ARM 36 £ OF Fe-ARM # 41 L 7= HLiR O AR
BLOEMazZ H W7 =7 ¥ =3 RFEiE O 21T~ 72, ZORER, e vE/ /R 7 a—F
NFUE% Fe-ARM %41 LTS AUMRaEE BICEERE L. S0)& /AR ADCC #5382 X 5 23 AR OS5 1T AL
Lz (®2), £/2, AR A~T ZAET V& HVTZ invivo DRICEBW T, IEEFRA) 72 Fe-ARM DO
FEFB L O Fe-ARM %41 L7z b MUROERER R Sz, £/ob MUROFE FIZBWT, K5O
F &l LT Fe-ARM O MR O 1A B3R 47z, Hef21Z Fe-ARM %41 L 72 lEI5 0 sl = il 6e
BRI L7z, ZTORER, x0T 4 73 bua—)L L i LEEREREOMHIC R Lz, 5% 0RY
& LT, BREA A ORERN 9 DBtz m LS~ BB L, RROREONELS BigT,

1) P. J. McEnaney, et al., ACS Chem. Biol. 2012, 7, 1139-1151., 2) Y. Gong, et al., Bioconjug. Chem. 2016, 27,
1569-1573., 3) K. Sasaki, et al., Chem. Sci., 2020, 11, 3208-3214
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BI5E/NA ABEFE S Y RI T L

BBBITVITTILEERTFRZHR LT EHIET/ VR ERODERK

OFRHER - MRt REAKET)

Synthesis of Ribbon-like Gold Nanocrystals Using A Nuclear Localization Signal Tethering Peptide as A
Template (Department of Materials Chemistry, Ryukoku University) ISHIDA, Kazutoshi; TOMIZAKI, Kin-ya

& /R O 7 + M~ VRO RE ORI X, RS EICIIT D Aeln kL LT
HREES N TV D, ABFFEETIX, &7/ fsh ORMEZ RN TRKIRIZTE N 720, AREATED @O
TFREET I REREEARL LT RT v ST YR = 2T A (DDS) OFREEIT->T0D, Ll
B < FERHIIANIC T iR e BT A O OB L LT, &7/ fidk a2 MIaE » AL T RE /e B
A RICRET 20BN D, —FF, BIFRETIE, EAEEDOF ¥ Y 7 Th D Capp (Fig. 1 (a) ) D
BAENERIZ A A B AR TT D2 & Th - XTF FEAEEROARICEK LT3 [1] , Cap-
p OFRFTIE, . 7 - n AF v XU 7 BIOBUKMMAAEIERICE 2 HoEAbiEDm L&A1 A4
VIBIRDE AV — AL LT 2T FAT FT =0 EEE LT, EOBUKIEEIZ AuCly DELY A A % HifF
LCY VU aEE Lz, £7-. BUKMERICKEMER O AuCly & O BEERAM L2 BRELTY o %
B2 2 & CHRgIEL Lz, 2R B0 A H =X A BN TEITT 5720121, Cap-p D TILM
FOBSBIEBEE MR ENET H5N D Z LD, Cap-p D N R HIRR TS %ﬁ?‘éﬁ%ﬁ I
Jb (NLS) Zf&4fi L7z NLS-p (Fig.1 (b)) Z&7 /s GO L 325 2 & T, MlaZiEgEnm ki
IR U7z, ABFZEClE, MIRIOEIEAE & 17 | S 872 Cap-p/NLS-p EAREZEHARTF N L4584 - 2
TF REEEDE R &R T,

(&) Cap-p:Ac- -NH,
(b) NLS-p : Ac-P-K-K-K-R-K-V-G-G-G- -NH,
Fig. 1. HCOHEA{L~T7F ROELF (2-Naf : 2-Naphtylalanine) (a) Cap-p (b) NLS-p

AT F R Fmoe BEHEGRIEIC Lo THK LTz, T F KE/ v —Z@BMAKTHENL, 50 COY+
— X — XA TIS IR L., BERAEE 2 51T - 70, WRKIRENS 250 uM 12725 L 912, HAuCly
KK EIMZ T2, 40 CTA > FaX—2 g &iT57205, UV-vis A7 MVAIEIZ L - T4 - 2
7F NEA RO AR 21T > 72,

c@wA@ & (NLS-p,0%) Tix, @7/ fEORMT T AT ot

VHEBIZH KT D 510 nm HEICRINE — 27 SR S v (Fig. o,
2) . L L. NLSp @é\ﬁ%&%m’ﬁéb\ WU B — 2 2ME T LT e
Wolt, ZAUE, NLS-p BEEHICH FTA L EHT pMEEO~T T | ) SRR | B
FRTHB LMD, ACBRTF FEAKNICEEShI< ™\
WZEREZBND, £Z T, NLSp #IKBENSEZEZ A, 0
& - XTF FEEEROWIN AT R uid, NLS-p BED 1%LL
TIZBWTHER R E 2RI E— 7 PR Sz, Ko T, &
BIEOEBITY VTN ERTHXTF REAWDLZ L Ta&T /
FERDOERICHII LT EE X bILD, A%IF, MlRNTOET /e aiAa s,

ARFFED—ERI%, BHFE (B C : 20K057130002) D H4ZIC L v FEi S hi-,
[1] K.-Y. Tomizaki, et. aL. Langmuir 2014, 30, 846—856
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Fig. 2 NLS-p Hl4 0%~5%Z81F 2 A KD
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goan—IEBFEESCHERI A DE VD DEREELEEZHE L
FBRNARAL—TY PR Y—Z VT RDESE

OMA FRE - Mok &N - S8 (RXKED)

Development of a High-throughput Screening Platform for Directed Evolution of Myoglobin Reconstituted
with an Iron Corrole Complex (Graduate School of Engineering, Osaka University) TAKEUCHI, Koki; KATO,
Shunsuke; HAYASH]I, Takashi

HRARDOEBRIERZHNTF LT D
N LaEiEsaiE, koLl A M

ﬁ%#%#é%t&%ﬁkbfﬁﬁ&ﬁ\§§¥§mhme wd o %f  (MHM o
SNTV5, #io, ALeBMROM) W Focorole o " -
K72 s LT, & Eﬁiﬂt NS ﬂj ,_%z, [5ac0 My(Oﬁlt;))bln Removal Incorporation meta(:\;obeﬁyme

e L. X UV BRSSO EIAT L
%%&uﬁ®ﬁ77n~%#6 fib LTS
PEEGHIECE L2 ERE T oD, BAIXINETIE, (LFEEEDN
R CThHLar—/IERL, IA47rEY (Mb) ODARDOHKFTHL~LEFEaT—/LEHE 112
B L7 N L REEER (Mb-1) A L7z (Figl) ', Fx D7 V—TOLURIOMENG, N 7T =4
VRN AT D mm—uE, BROS RO &R lEk-A % Y A ZE T D720, Mb-1 [Tk
KFEEHANET = ) — IVRIEAMOBALIS IR U TER G2 R 2 E RS E 72> T
Do LTI TARBIZETIE, 2D Mb-1 OfEIEEDE 72 B 1) L2 S L, IRICH V87 BRSSO
5T TR 72 R RE, B HRMPEE LIE 2 BRAE L 72 Mb OZEICHE T Lz, AL TIE, Mb-1 ORI

Fig 1. Preparation of artificial metalloenzyme using hemoprotein

HEFTOBLENORLT 4V DS

P L IZTe i TN TEBERONA ANV—T"y b A J—=27 (HTS) R &R LD THET D,
ATREREEORR |
N y -‘Sﬁg.& N () Random ", (@ Expression of

M b E~OI T ?ﬁa’f\!’ f-&_%;: mutagenesis Q apo-mbpMb

;Ff % 2 (j‘z)é ﬁgﬁg ;é? *ﬁ bindr\:lnag;t(;srstein My(oa\g))bin 3 v,

[E] % <1: _§< é fl &) %ﬁ L/ (HEER O Q 96 well plate

Lysate

<V RIBHEMIEH T

= £ ELE

G lib
e Fusion protein ene forary ! @ Affinity purification
5 ;
425 Mb & BIKIZ% gﬁ&?j a"ax Q | Starch-agarose
a1 —La N 5. ~ i
L T N 5‘j] 3’3 D ) lg‘.i?‘: el g Plasmid 96 well flller plate resin
H1- Ak - mbpMb
EFRE"]L—@E{K 1 %%)\—’9}« o# Cell contaminates
% HTS 5 DB FE AN 4 2H
7 Z CHex
185, TITHAI Peroxidase "°2|§ | O:H
<)V h—=RFEEHZ N Evolved Dﬁ activity assay ecyroe @
variant

7% (MBP) # 7L,
AH—=F =T Hua—2A
Loy 2 nHMmE

() Screening @ Reconstitution Purified fraction

Fig 2. High-throughput screening platform that involves an affinity purification step

sua~ 777 4 —HEREHAG DR HTS R 2 ME L7 (Fig 2), BARMICIE, MBP ¥ 7% Mb @
N RS HRE Lol G % X278 (mbpMb) ZFRBLL . 7K E L THRILEE72 mbpMb & A ¥ —F—

THR—=AL Y EHWTHR L7z, 20k, FH L 72 mbpMb
RaAeHEW) DR B % 2 T 7 WG E T IS

oo Stk K HTS %

W LCEER 1 28 ATHZ & T, M
BT, NTL&RBEEZEDETHIUT L LR RELE 2o

Fx MW TEE = m— AR 2 /AT L35 N TamBER ot 2 323 5,

1) T. Hayashi et al., J. Am. Chem. Soc., 2009, 131, 15124, 2) T. Hayashi et al., ChemBioChem, 2021, 22, 679
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OittH #hk - Kl X8 - # 58 PrRKKEL)
Construction of Hydrogel Containing Trimeric Coiled-coil Peptides with Azido Groups at N-terminal Sites

(Graduate School of Engineering, Osaka University) IKEDA Takumi; OOHORA, Koji; HAY ASHI, Takashi

A R Z i, GoFHEHOBRBICL VRSN 2R B#EEDHRICKERVIAALE Y 7 M
MECTH D, ZHHIEEmWBIKERCES R ERILREE G~ T U 7 L e LTASHOWLBILTWD, K
(2, AR IS U TERBESONE 2 280 S & 2 RSB Vi, o =07 7 Faxz—F =25
FATREZ2 M B L CAICIIE SN TV D, RGBS VBB T 2 Hiko—o2 & LT, 7L
WOSBNEZ A 5T DEEME D T2 80 T EIS S, FILEBT 5 @0 TREENEIIZER Y AT T
ERBET NG, X" ENEOBENESFL L TERSATEY 1| BESFOEE, pH ITEE
L CHEIESCIME 2 AL S B D B RIS B2 T 5700, X\ BESTHENBICET S5
JVIXFFA ORBUSEECHREO BN IR SN D, T2 THAIL, VO E2=y b & LT
AN RALNRTFRIZEB LTz, a4/ Ragsrtid, ZKUEDa~Y v 7 Ao TFHEILR R
— T DX RG> THEDIHEETHY, a~V v 7 A THEROBUKYET 2/ BRSO Bk
BickveElband, 72 2 OMEIL, IRESC pH, HIRES OABRBICIKTE L TLEMENEL L,
S 2R T ZENAON TS 2, ZDaA )b Ragf FF FOWEZIEH LI filis s 7
NEBHEL, aA NV Rag T F R=8EREMBKER LT 54 e Lol zila 7 (Fig 1),

AT THND LT T R ZBIRIE, BE# 2 OB 2 2510 LTk Lz, 2o = &BRid, f ks
BALNMZENTWDER, IEFICARLZETH T2, a~l v I ABEERODZ2>OXRTF RE /)~
—HR_XURUVBRERLICHARA TERS L, MEOREMERLT, ETRDTEORIERERDT
T REAE N RKIEGZTEA L, C RGNS Cys BRIEZ AT 5 15 KEDOT I VB BRER I ILHXTTF NE
v —HBEMHAERIEICI VAL, ftnWT, BoNnleXTF RE /) ~v—0 Cys FEE L 1,35-
Tris(bromomethyl)benzene % S is S, X7 F R =K% 157, CD A7 Minh, FoNT_XTF R
SERNEER ALV RIAANNEEEET L 2R LTz, £, XTF R EBREKE ST =
VIETTMET D L A~V v 7 20 RAEEICHRET S 222 nm ORI L2, 2D Z &b,
AV RaAf VORREIZ LD ZBIEXT T ROEEERLPRE SN, KIS, XTF R=8KET L
X AEADU Sy PEG Z 8T E FCTIRA L, 7V v 7 G EITo72L 2 A, A RaZuinGbhi
oo AFETIE, ZEETF ROWEE A FaZ L OYEOHBIZ DWW THE T2 TETH D,

R
) _
R—O, F g 2 Cu(l) AN
+ T )ﬁ/\uk/\/] . %
A R

Azide-modified
trimeric coliled-coil peptide

Alkyne-modified 4-arm PEG Peptide-based hydrogel

Fig 1. Schematic representation of the preparation for hydrogel cross-linked by trimeric coiled-coil peptides.
1) D. Pochan et al., Chem. Soc. Rev., 2010, 39, 3528-3540.
2) A. Lustigetal.,J. Mol. Biol. 2002, 318, 901-910.
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LR FEEZRWHIRT / LX/7—)L DNA &R T DBEFE

OFHiEFE - BHZE ' - Gao Yiuno' - F#AE ' - PAMAN 1 - FEH ' - T
BBiE ' - FERATF - BAXE 2 - KAERHA - WERE 134 (R EEBRFRERE
FWMRE . 2EATEXREYERFZERE V2 —. SCREST,EILHARRREARIFRK
TR ERERE, A MESHE SR O 7T HRILR)
Development of novel genome-scale DNA synthesis technology using chemical methods (Graduate School of
Science, Nagoya University!, Research Center for Material Science, Nagoya University?, CREST, Japan Science
and Technology Agency?, Institute for Glyco-core Research (iGCORE)*) NOMURA, Kohei!; ONDA Kaoru?,
GAO Yiuno!, MURASE Hirotaka!, NAKAMOTO Kosuke!, INAGAKI Masahito!, HIRAOKA Haruka!, ABE
Naoko!, HASHIYA Fumitaka?, KIMURA Yasuaki®, ABE Hiroshi:3#

WA, N THCEIE 725G - kT 5 2 & T, BEEA~OISHICA D BB T 2R o8 o e AW DA
EEITH, 77 BDBERPER SN TS, 7 LAOERKS & 72D AR DNA 2845 HikE L
T PCR ENHET BN DA, PCR IETIERTE 5 DNA OR S35
bp BRENIRF CTH D, DD, B bp R DT ) LA —1D
DNA Z AT DECiE. 5D PCR FEMZ ., DNA HfEHAN 2
TERITF2Z PR EIZD (K1), BEfFO DNA 5o &5 &
L T Golden Gate assembly 7= Gibson assembly {E3 281 b, T4
SOFTIETIE, BERIC X DEE RO AILBEOMIE TH Y | HBiE
DEE TR R TITY) ZENRTEDIRTENL TS, LM LAR
5. BANCHIRS 5D Z & BEERMOZEHEERS N E N L,
FEEAL O DNA BLANZ RN AE CRLT W EOENER SN TR Y,
7 ) DA —)v DNA OERICHWAIZITER S D, £D7H, IE
e > AR BEE R OER Z ATEE & T 28 7=/ FIEOBRE N KD
HILTWA,

ARG TIL, LFRRFEEZH W TEERGOERE BIE L., U VB ERE L Z G A L
T RRRHERZ B LTz, DNAKRY AT —PILL DT T4 ~— RGBT, Z OEikRE % E
AN LT & - T 56 SRR RS MR I
BAWNALTFRICEIETS2ZEBHLNE -T2 5'
(¥ 2), ZAUTMFHEIDOSREEIC LY RY AT TTITTITTT
—BOHEMEEDAEIND DT EE LD

P sErmomms

., EERIS

T/ LA —ILDNA

X1 4% ARr—)u
DNA D&

. DNAFR Y A5 —+ @ HRIREL

—l

3 5'

CORFLZER EHEERELERE - (270 / 0V 8K

b, ZOBRLZFMHL, PCR I 4 ~v—I2ZD
RERLEZE AL PCR 2175 2 & T, {LEOES
DOYEF R ERATRETH D L& 2 72, PCR %I
FeRREHIZ XV REREZRET D2 & TRARED
DNA Bri i T& %, Z D{b¥H) DNA 8 &
EIyEE WD Z & T, MEkoiEFR L TIEREET
Hol-HHERE S WA OBERGm% A ATHE &
720 DNA 5 ORE M LGS D,
ARIFEFETIX, S RIELRE LA AT Y
ROAERK., MAESMEORG, £ L CHEMERS L
BEDFHIIC DWW THET S,

j,f A5 —HI- & BRBERS

5‘.IIIIIIIIIIIIIIIIIIIIIIIII.LI*’HHHH |

‘ FEEDIFEEICL S
R

5

g LLLULLLLLIL LTIV UL gl LILLLILL 5

2 {LREMHMDOEBEAIICLDIRY AT —Fick
% DNA $ifp R nEIE
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Non-canonical rule 1Z & Y 65 & #17= Non-canonical structure

DFER

OMARIEHE ' - BBHIGT ' - EBRE— - LHBN - FIRER - LEER? -
HEHE ' (BEAKRFRERMEHER, 2 REBRPILEHER., °ShAFTKE
HET2ER)
Discovery of non-canonical structures formed by non-canonical rules. (Faculty of Advanced Science
and Technology, Kumamoto University!; Institute for Chemical Research, Kyoto University?; Faculty of
Science and Technology, Hirosaki University*) MATSUMOTO, Rio*; KATSUDA, Yousuke!; SATO, Shin-
ichi?; KITAMURA, Yusuke!; HAGIHARA, Masaki®*; UESUGI, Motonari; IHARA, Toshihiro?

FEFEVERE E RNA G-quadruplex (RGq)iE. G3-Nj~7 G3-Nj~7 G3-Nj~7 G- (N=A,U,G,C) BLUZ
DIV—ILNEREE LTS OEFIH L CHIRNICB T 2 FEEMBEORENRRAEONTE -, ZD
FER. NABEES SO 5°UTR 72 EONLEIZEBIT D RGq G N FE S v, Z v 237 B EER ) i
~OEH 72 EHBANIZ I T 2 AHEE OBENEI SN HIZE > TWb, L L, Miflaidsdcssg
THYF ¥ FAEONIEIC LD MIEPNIERE 1T EREBICIE 2R DR, FICEHTI8RETO
AMREIZ % L C— a7 1L C RGq &1

%Té:k!i%ﬁ#oK#*ﬁj\f%% A ’\G(;G r':GGG
: o 0 g
° o i T TG
T THA DT N—FTIIERITIR i- :~ GG g G
B B HRBRERICES R @
. B Nectin-4 Cap G
T2 EERAY 72 RGq DERFRIEDBIZEIZ LY o &6GS
;“'ﬁﬂ/u“f% 7‘:0 g g,‘; LHzlgh salt buffer (100 mM KCI)  Low salt buffer (25 mM KCl)
ZOFHEL R BIREEIACEY  rorma 5. 10 o
RGB-1 OFEIC L H X R EIHE EE 08 064 .
ZMBRICEHIT 5 b 0T, BEfFIEL 0 S
114 < B72 5T 7 0 —F T O RGq BER i g\ég
0.0 Jé (‘5

MARE & 725, FormA FormB Mut FormA FormB Mut Form B

FEBCARTIEIC X0 IS A arE <
&% MCF7 fifalc B W TS S N5
RGq #1E DR & -T2 & = A Nectin-
4 KO8 CapG @ mRNA EIZFEHEENFEL TWDZ ERPFL NI o7, B REZ i
b OB THEESND RGq IE, BT LEZ 7 =803 LES] (Gtract) TiE7a< ., BEih7-
fLEIZH S G tract ZRIH L TWNWDZ EHH LN 572 (Figd A) ., SHIZ, CapG LD RGq
BV T LA T UREIZK 5T RGq ERICHKEE: Gtract B X, TNENRRDLESNTH
PR EFREREOG ZH LTV b Z &R BN/ > 7= (Fig.1 B) .

AFEFRIZBWTIE, RGB-1 % 72 RGq B3R O HARA) 72 977550 Nectin-4, CapG L THEk S
72 RGq OEFIF L OVF 2 R 7 R BRI DWW TRRIT T 5,

Fig.1 (A) RGq formation of Nectin-4 and CapG by Non-
canonical rule. (B) Effects of KCl concentration on translation.
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AV IAT—BYRTFA L ()RTFA LUREE) D invitro EIELZEEB
L& ESA - BIRNBIES R TLOEE
OLH=ESR"-FRE 2 HIIEH 2 (ELUXREI, 2ELUXRREGHE)

In vitro selection system of ribozymes adaptable to p-droplet compartment: toward artificial evolution of
ribozyme quaternary structures (Graduate School of Science and Engineering, University of Toyama!,
Graduate School of Innovative Life Science, University of Toyama?) UEDA, Misato'; MATSUMURA,
Shigeyoshi'?; IKAWA, Yoshiya'?

PN Z K 2 KBkl Xask o “BEFR-RBA” O 2 RRICT 2R AFIETH DL,

4 f?ﬁi"]*fcﬁﬁd\{ﬁz{%%m@fﬁfﬁk Ay Y == 7 T& 2 droplet-p-fluidic (duf) 7 /3A A Z BR{E4
X ZHOBEFRERERZ BB AR TEA - BBLSE, BROAERES) TIERT 52 LN TE D,

RNA O in vitro #EALHATIIHH Y RV A LOBHFICKE 2RI EZ D TWAH R, duf 7351 A& i
WX invitro )V R A AL Z B ER Y R A 2054 I~<—R Y RP A LA~EIRETE B,

BRIRZER (AR &£ LT HEMEEORRICEKSE L MBS Z R34 ) I~ —B U R
ALN, TNA—TT1TIVARFA LOEY2— L THEZE VARSI TND D2 Fex L duf 7341 A2 X
LT FE AT DERE LT, VARV A LRSS EERD invitro N THELZ B LTV 5,

T ORMOBME L LT, /NEEN OFIRSMET CIEMERORIRAEIE S ATRe /e 7 v —7 1 U AR
A LD in vitro ALY AT LOEFEIT > T D, duf 7 /34 A TIXEETRE 2 FEHE & L TR & mnl
I OB 5700, o+ LHtn a2 b

“one gene - one droplet” enables

FRAT {HUR DS RNA & v, U T‘U"/}’ N RNA library of homo oligomeric ribozyme
DISIEMEZ B O Wi ns om ity ik s Unit RNA fbrary Conventﬁ:ilemethod
HOLHMCIBIFTE 5, SHICERED 3 L)?)## —— __ &4 4 o
TEHE L TY R A LD 3R HERE 9 25 S - A A A sort sequences

various hetero tnmers

RV, EEZR Y RV A AOBIRE 72 Wls 5 % f]

BeL LT, 4 /IS NI ) R 2 | (O @ O o’ ®
RRIE, % DNARNA HIIES AT AIZL>TH | (o) (&) O INION O

BTXD, ABRETIIZDORIRV AT LOEAT pompartmentalization  homotrmer library Sorting by droplel
y T DORBEEDRER & X DIRLEEHRET D,

1) H. Oi et al., J. Biochem, 161, 451-462 (2017)
2) Y. Mori et al., ChemBioChem, 22, 2168-2176 (2021)
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