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Methyl-CpG-binding domain & Luciferase & FL 1= CpG $FE R A
FILEELANIVEIEEZDRF

Ot#%kk #Jv - 5H BE (RRIFBKRNAF =V X)

Development of CpG methylation level measurement system using Methyl-CpG-binding domain fused

luciferase (Graduate School of Bionics, Tokyo University of Technology) GOTO, Ayano; YOSHIDA, Wataru

DNA A F AL LI EICY by« 77 = UHECPO)ESNF DY v D 5 AR ATF AL SN DK
JETHY . B FRBEHIEICE OV TERERERHZ R L TWD, IEF 2R CITIER 8 A F b ¥
— UM STV DR, DA TIIRE 2 X TF AT — U BIERESNTWDH D, ZIUId
DA F~—D—L LTHIATE D, BAMIRICEIT D RERATF AT — O e LT, O
G TR B 72 A F ALIRRED Bk & . @4/ I DNA 2RO XA F AL L~V DR TR BT b5, AF
FRE TIX 2 E TIZ, Methyl-CpG-binding domain (MBD) & Firefly Luciferase (Fluc) il & 2 HE (MBD-
Flue)Z#E5E L, Ziuz V=4 & DNA 2D A F AL L~VAIEEZ B L2 D, Ziid MBD-
Flue & DNA A V¥ —h L —F%—TERI 2EMRNILB= X VX —BEZFH L FiETHD, 22
T, AW TIX MBD-Fluc % H W CEETRERA2 A F AL LV RIEEZRE T2 2 L2 M E L
7=(Fig.), & L7zJR B A LI FIZRT, A F b

(L7 — A8~ 1 —7 DNA % [E - B &L Fully methylated Hemimethylated
L. & ZIEHNBREFEN A7) XM= dsDNA « Methyl group dsDNA
3 U SEL ENEE TR AT s TWn

235 BT E TR S D RS DNA (Xl

B b AT AL SN T A FALIHE b MBDéf_'”c

2%, —H ., BEHRHE £ A F LS LT T %2’ \

ARV A B TR S 115 ARSI DNA 12 o

70 —7 DNA DHAF L ENTZA~I AT L D

JARIRRE & 72 %, MBD (X7 /L A /L1t DNA Streptavidin
ICRRMICRET S0, i L7 MBD- Fig. MBD-Fluc % Ji1\ 7= B {517 B0
Flue f% /L3 7 = 9 —F O 2 5 1) R I L 00 SRR

T IVUTEEREAS T D A F L L~L &
ETEDHEMEELE,

AP IR E M TEEIC A F b ENTWD SEPT9 Z =) in+ & L THV =, pET30c-
Streptagll-MBD-Fluc CIE#a# L 72 K BL21 (DE3)& 552 L. ODgoo= 0.7 DEFIZ 1.2 mM IPTG % ¥R
MU, MBD-Fluc D¥BIFHEE LT 72, 15 OIBERZ MR L, KEMER S 28 L, Strep-Tactin
F 1% VT MBD-Flue Z 458 U7, 55U 5> % SDS-PAGE |2 X W fBHT 24T - 7= f5 . B O ALEN
WA RRMER SN2 &2, MBD-Fluc ZFRTE 722 L3R STz, WRIC, B4 F &AM A T
JAL SEPT9 71 —7 DNAZ A R L7 L7 D 7 L— MTEE LT LR LT A F vk SEPTY
DNA F7213FE A F Lt SEPT9 DNA % ZNZNIIM L, B4 F f&fifi A F (b SEPT9 7' 71—~ DNA
WA TV EAB— g &7z, £ 22 MBD-Fluec 2%l L., Weifth, BAEECTHHLY 72 ) v
MRV T 2T —BOERZIE Lz, EORE, AF /L SEPTIDNA Z i L 72581280 TE
WREHRENBE ST, DF 0, KFHEICLY A F Ak SEPT9 DNA Z#itHT& 5 Z LR &EnTz,

1) W. Yoshida, Y. Baba, 1. Karube, Anal. Chem., 88, 9264 (2016)
2) Y. Baba, 1. Karube, W. Yoshida, Anal. Lett., 52, 754, (2019)
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Yn BERTF FICKHMEATOY SR —HEEEHESEEERM

RE{F R

OBAKER" =ZAREF" - hHFX—"- Z[RAM ' (WRIX4EMGET)
In Cell analysis of protein-protein interaction accompanied by cluster formation by Yn-designed peptides
(School of Life Science and Technology, Tokyo Institute of Technology') HASHIMOTO, Masahiro'; MIKI,
Takayuki'; NAKALI, Taichi!; MIHARA, Hisakazu'

RN D > 7 F MREESCHR- IR S Bl 7 & DRk 2 7o EBRA XU MZBW T, BHED YV 7 A X —
bR L CTALLZEAEMMBAEERANLS AN, Hx OEAEMOMAEERITTFON,
7 T AZ—RIZ L FETICBERNEEDH Z LT, N— =L HAEEATES, Z0k)
720 T AL —A{b AR EAEH OB 2 T B 72 oicid, TR T Bait B E'E 2 A LHICERE
L. TORMEERE NABIIZELIE, Prey EEE & OFEGEZFHMITE 28T NEETHD, M4
WFZEsE Cld, MIIIN CTEAEZERLTE 5 Y15 X7F K% 7 (YEYKYEYKYEYKYEY) % BH%
L. Y15 Zft& L7- AzamiGreen (Y15-AG) D@ THERLROES KR EZEKR T2 L2 AL T
W5 D EBHIT, YI5-AG DELSERE ATy AR—IL RE L, ZFTITHEEOEREL Y15 Ofs
WCEVIEMET DN TE, 22 THRAIT YIS OBEEZAERE L CHAEERSZES L7450
HA RE T 5T HZ LT, YI5-AG AF v —/L RIZxtT 25 A K& 74 Bait BEEE O
MEE A HIE L, Prey EAE & O G E R T

Y15-AG granules

peBAl (K1), / Self-assembly | 1
KT, FTHEEDORRD 4 5D Yn [ vrsa .
7'F R (9,11,13,15 7 SL) & mCherry I[Z@E L, / AG
YI5-AG A F ¥ 28—/ R~ D=2 CLSM #l _—>
Guide-tag ., .

BT E DI LT, ZOME, BRKEEICE o ;mwmmml
S AR L Y 2T S 5 5 i T A o

/'J / ¥
RAARH T L UCHIE LT, 72, TEHET v R ~
A RHICERGIEREICB N TH, YI5-AG & wﬁ§$ ?ikiﬁ *iéi; ﬁ%@?z
Yn-mCherry DHAEAZ IR LT, & (j\.g Ty, TS Y. S
WIZ, ZNDOHA RETERNCT, THT Low High
4 —EMAE Nck (Bait) % %70 2 Eia=R CHEM
fbs¥, FOMHAEEH = F—THDH N-
WASP & A (Prey) & OFHAAEM % CLSM #l
FICE VM L7 (K2A) . FODFEHE, Nk D
TEMERICHS] LT, N-WASP 3 Y 7 b— F &h
72 (X 2B), & 512, Nck DOEMERIME Y9 #
Z A Nek D354, N-WASP D IEFERO 5 )35
VMEEIZ B > 7= (X 2C), N-WASP 23317 (2
PERLTeNck KD b, 7T A% —{k 72 Nck &
LV MHAERT S Z EBRShT,

Cell\\\ Partition Coefficient
1. H4 FAJI2& % Bait EHE D EBRAEOMER
A B

mTiP?-NWAsF V|5-AG~mI Y9-mCh-Nok 1 meri
mTiBFPZN»WASP VlS-AG-mI Y11-mCh-Nek1 mer‘e

mTagBFP2-N-WASP _Y15-AG-m! Y13-mCh-Nck1

3

Partition coefficient
mTagBFP2-N-WASP (Prey)
A

3

Partition coefficient
Y15-mCh-Nck (Bait)
p=0000042

p=000035
5 .

4
s .
YISmCh-Nok1 ? i
g 1 é ?
" 0 .
Y9 n Y13 Y15
- mCh-Nck

2. A4 KA 512k % Nck (Bait) DiEfEsH & U N-

mTagBFP2-N-WASP  Y15-AG-myc

Ratio
(PC of N-WASP / PC of Nck)

COBFLZER EHMERELERE - N\( 270/ 0V -8

[Z75 3R]
1) T. Miki, T. Nakai, M. Hashimoto, K. Kajiwara, H.
Tsutsumi, H. Mihara, Nat. Commun., 12,3412 (2021)

WASP (Prey) & QM E{ERAEMN (A) Yn-mCh-Nck &
mTagBFP2-N-WASP ) CLSM#%2 (B)Nck & N-WASP
ZTNENDREHMEE (C) Nck & N-WASP DRMEEDLL

- 1P-004 -
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The 15th Symposium on Biorelevant Chemistry

in silico FREHZE D CBERFO 7 I =X MEMHESIHE
OR@E "+ EHXR% " - HBAEN " WEREN' (EXREI)

In silico design of growth factors with modulated agonistic activity (Graduate School of Engineering, The

University of Tokyo') LIU Hanrui'; KURODA Daisuke'; UEKI Ryosuke'; SANDO Shinsuke'

Cell surface receptors interact with various protein ligands such as growth factors, cytokines, and hormones.
These soluble ligands induce or stabilize receptor dimerization, initiating intracellular signal transduction, which
regulates various cellular functions like proliferation, differentiation, and immune responses. The cell signaling
induced by these ligands plays an essential role in the development and maintenance of cellular activities.'* On
the other hand, most of these signaling pathways are also associated with cancer development and metastasis.?
Therefore, protein ligands that can achieve a designated receptor activation level to lead a desired cellular
phenotype hold great promise as safer therapeutics.* Approaches to obtain such protein ligands include site-
directed mutagenesis and in vitro evolution, which were commonly used for altering binding affinity, increasing
thermal stability, and improving protein expression level.? In recent years,

Dimer Interface

computational methods have also been developed to predict optimal amino  Ligand Dimer

acid mutations for desired functions.’

In this research, we aim to establish a novel in silico design guideline for Binding Interface ) \
. . . L . AN Jn
creating growth factors with controlled signal transduction intensity. To A 5
eceptor ) i
achieve this goal, we used Flex ddG, one of the methods in the Rosetta % ¥
macromolecular modeling suite, to computationally estimate binding free }“O OL‘
energies changes upon introduction of a mutation into a growth factor. s e
Based on the prediction, mutations were introduced at the binding interface " 4 ‘ b
between the ligand and the receptor to produce different activation
intensities of the receptor. Mutations were also designed at the ligand dimer :§
. . . . . . o
interface to regulate ligand dimerization efficiency to control the
dimerization efficiency of corresponding receptors. In this presentation, I ]
Ligand Conc.

will introduce in sillico design of growth factor mutants, the expression and  gig,re. Fine-tuning of receptor siganiing strength

purification of protein ligands, and their characterization in vitro. through design of protein-protein interface.

1) X. Wang, P. Lupardus, S. L. LaPorte, K. C. Garcia, Annu. Rev. Immunol, 27, 29 (2009).

2) M. Atanasova, A. Whitty, Crit. Rev. Biochem. Mol. Biol, 47, 502 (2012).

3) M. A. Lemmon, J. Schlessinger, Cell, 141, 1117 (2010).

4) C. C. M. Ho, A. Chhabra, P. Starkl, P. J. Schnorr, S. Wilmes, 1. Moraga, H. S. Kwon, N. Gaudenzio, R. Sibilano,
T. S. Wehrman, M. Gakovic, J. T. Sockolosky, M. R. Tiffany, A. M. Ring, J. Piehler, I. L. Weissman, S. J. Galli, J.
A. Shizuru, K. C. Garcia, Cell, 168, 1041 (2017).

5) D. S. Jones, A. P. Silverman, J. R. Cochran, Trends in Biotechnology, 26, 9 (2008).

6) A. Morin, J. Meiler, L. S. Mizoue Trends in Biotechnology, 29, 4160 (2011).
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FERAT7I/BEBEALERBEXRTF RI7+ LA I —DRHE

OFFHFaE"2-FWhkT=3- IFER - ZFRRE? - HAKEN "2 (HEHXRE
mERZ, Eifs. *REIXREGT)
Development of antimicrobial peptide foldamers introducing non-proteinogenic amino acids (Grad. Sch.
Med. Life. Sci., Yokohama City Univ.!, NIHS?, Dept. Biotech. Life Sci., Tokyo Univ. Agr. Tech.’) HIRANO
Motoharu'2; SAITO, Chihiro®; KAWANO, Ryuji’; MISAWA, Takashi?; DEMIZU, Yosuke'2

Bea I I L o TRl & Z SNDYIEIZIT, R=2 U v 2T U, Z< OFEENHE R S vl
MAENTE 7z, Lo LBUE T, PUA KO RHIE B0, fEROBIE SRR 2 iittE
TR LT BRI EE O HBIN KX RBE L 72> TR Y . FHPEEOBREIRD SN TWDE, &2
THEHINTWDOMN, HiE7F K (Antimicrobial Peptides; AMPs) T %, AMPs |54 DHTHE K
SIXEZR D HEOMIEZ EEOIERSLE T2 LD, AMPs ICxT HiEZ A LI W EB X
HILTWV D,

AMPs OHUETEHERBUZIL, ~ U I UEEDTERK & B T A MR EE K OSBRI 7% FE AN 22 R A1 70 e
L CRE SN2 /R 2 EREETH D 2 ENMESR TS D, YRR TIE I T,
AE 2R EHIE S 2 AMPs OBRAZ1T- TR Y, BEREMMEEZRT 2 & 70 BROVPLETEE 2 R
9~ Magainin 2 758K 17KKV? K OFEENEANY BT F K Striped % R LT 5, ZD7=H, <
TF RONY DNAEERZEIT H LT, SORIPIEEEDM ENRIAD D LB x 7=, AT
L. 17KKV KO Stripe 2V — K& LT, FERRT 2 VE WO TRTF RO BUEERIE 21T 5
ZLIZED, AMPs DE B S
miEtE b AR BRE Lz, X7 F K
DY HAMEELECEE Al gy Xt iy Wiyt A

DFELELT, 00 ViBRT S poymrsm X = Aib (Ss, Ss) Staple (R, Ss) staple

/ ﬁg (disubstituted amino acid; Peptide Sequence MIC (uM)

dAA) O):’F%FA%)7 ‘: / E?MEJJ@)%O) Gram (+) Gram (-)

sfEAL (R —7)V) Z W=, Sa. Ec. Pa. MDRP

I L 17KKV GIKKFLKSAKKFVKAFK 6.25 3.125 1.56 N.D.

HAERIIZIE 1TKKY K O Stripe 1 GIKKFLKSXKKFVKXFK 125 3125 3125 3.125

DOBKMEFEIRIZ dAA RAT — 2 SIKKSLKSAKKFVKAFK 3.125 1.56 1.56 1.56

FAREE R EA LT T R Stripe KLLKKAGKLLKKAGKLLKKAG 125 3.125 3125 3125
NN . 3 KLLKKXGKLLKKXGKLLKKXG 3.125 1.56 1.56 1.56

1-4 ZF%EF- G L. CD A~7 4 KLLKK®GKLLKKS.GKLLKKAG 25 6.25 125 25

MLz Wz ZIRIBIESCHA] s, . georygE

MPEE 2 &5 de 77 LEMEE & Ec: XBHE, Pa : @S, MDRP: ZAMILGES

077 KRR T 2 bl Fig 1. TBLENE~T T ROk & HBTEE
TEPEREAM, & R R ERA Akt

T DU MG 21772 o 72 39 (Fig 1), AFEK TIX, ZOFEMIZOWTHET 5,

1) H. Yokoo, M. Hirano et al., ChemMedChem. 2021, 16, 1226-1233.
2) C. Goto, M.Hirano et al., ChemMedChem. 2019, 14, 1911-1916.
3) T. Misawa, M. Hirano et al., MedChemComm. 2019, 10, 896-900.

4) M. Hirano et al., Molecules. 2021, 26, 444.
5) M. Hirano et al., ChemPlusChem. 2020, 85, 2731-2736.
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Tau AR TF REDHAZEBIZ K HMINEDEBERE

OERHE 1 - FREER 1 - Arif Md. Rashedul Kabir? - R &2 - {kEHFIZ 2 -
MAHFOR Y (C BERKBREI. 24t KERE)

Structural stabilization of microtubules by photocrosslinking of a Tau-derived peptide (Graduate School of
Engineering, Tottori University', Graduate School of Science, Hokkaido University 2) WATARI, Soei'; INABA,
Hiroshi'; KABIR, Arif Md. Rashedul?; KAKUGO, Akira?; SADA, Kazuki?; MATSUURA, Kazunori!

WINETTF 22—V COESICIVIERSNDOAE 15 nm OF = — 7RI E#K TH 0 . ITERK/D
FIREA L CRER (RESIHE) T 2EANSEHFE I TS D, FURAKITH 5 Taxol 1%, HM/NE
WIS DBKYER 7 > MIFEET 5 2 & TUNE OfiE 2@t L, MR a2 s+ 5, Bxldlin
F T, M/NEBIEE X XY E Tau 7> 5 Taxol & R UBUVNEWNERAR 7 v MR T 2575 K TP %5
LT, £ TP (Ki=6.0 uM)IZHERBVIR TP BN F 22— 7 U 2 K 0 i< AES (Ka=0.94 uM) L, i/
BEZEASEDLZLEEZRHLTWS D, L, TP RBRIR TP L F2—7 U U ORBAIL#HTH
V. Taxol & WL~/ NELEALRENMENE W IFRER D -T2, £ T, KRG L - TEMZ R0
EDMICHARA LR T DT 74 =T 4 F-EHINZEBR LIc, KT 74 =T 4 TNV HITHD
T VY AL UV BT 22 L THAR LR T AN A 2B T 5, AWFE
T TPICY T VY U EEATHZ LT, TP ERUNE OB L A2 INELENE AR T, FRf
Jefa 3% TMR Z &R L 7= TP (DA-TP-TMR)Z ARk L. #UNEIZNEEZIZ UV ERE 2175 2L T, F=
~fUVm@ﬁﬁ%é%%%ﬂ%bk%¢%?ﬁk%ﬁ&k(Elmo
Fa2—71 & DA-TP-TMR

RHEOALZIC UV xRS L %:Vv
z CF; ;?
')/

uv R&t

SDS-PAGE D&Y A % v > &#A4T DA-TP-TMR c|=3 \) GTP
Szl A, Fa—T VU TP
MOLAREEERDREI N
7o, SR L — — BRI
# (CLSM)IZ X Y DA-TP-TMR
DWUNE ~D JRTEDHER Z

Taxol & DA ERIZL Y DA-
TP-TMR 7% Taxol f&& #BALIC

BALTWABZ ENRHLMNE
712, F72 UV HFRE 1% 12 Taxol 1. (A) DA-TP-TMR D Pyl & YEHRIHIC L B30 ME 2 E AL
SV L < & DA-TP-TMR 75 (B) CLSM 1% (C) #%/IN&E OFffi K o b

e e inoi=t=, UV EREIZ X0 g L itﬁ’f*’*%:ﬁéﬁh‘é ZEDBHBMNE RS TE, —RIIIC
Tfﬁfm“ﬁdw@rj%ﬁkéhé GTP # AW TH/NE DL EMFHMl 21T -7 & 2 A, DA-TP-TMR %Nt
L UV ERH T2 & LERBUNE DR S L EA %%#FT B INEREE OMERF D R S 7= (K 1B),
UV SR E D UNEOR S B L OFE (AIEMOEE) O KPR I LD, SRS
B & AU NERSE N BT 5 Z ERH LN E 572 (K 1C), BAE, DA-TP-TMR Z M E A4
% Z LT, UV RHRENC X MU NEREL 2RI L7z M BaAgEE o YEmliE & fEt L T 5,

ALENES

B VIR S

0l
UVERERS UVHERSS

1) Y. Mimori-Kiyosue, Cytoskeleton, 68, 603 (2011)

2) H. Inaba, T. Yamamoto, A. M. R. Kabir, A. Kakugo, K. Sada, K. Matsuura, Chem. Eur. J., 24, 14958 (2018)

3) H. Inaba, M. Nagata, K. Juliano Miyake, A. M. R. Kabir, A. Kakugo, K. Sada, K. Matsuura, Polym. J., 52, 1143
(2020)
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BI5E/NA ABEFE S Y RI T L

EMRILE-ZR 14<$EE1’FFEI‘§5T%>?IK§ETU A ESIDFEE

OLIES ’%Ei'fs - HE-BAREX - SREEE - B - L

T2 KR £ 12 ("RAEKRE, 2RIKBTES, SILERE)
Extended JAZ degron sequence for plant hormone binding in jasmonate co-receptor of tomato (Graduate
School of Science, Tohoku University', Graduate School of Life Sciences, Tohoku University 2, Faculty of
Pharmaceutical Sciences, Hokuriku University 2) NAKAYAMA, Misuzu'; SAITO, Rina%, HAYASHI, Kengo?;
NOMOTO, Haruna'; TAKAOKA, Yousuke!; SAITO, Hiroaki®; YAMAGAMI, Souhei?; MUTO, Toshiya’;
UEDA, Minoru?2

Dy AEUEA YAy (JAdle) 1T, ERRESOHEIGE R E DR IGEIC B?J%—W‘éﬁ%f;ﬁ
MARNELTHD, ZOERIZ. JA-lle HEPEND F-box & /37 & COIl & KIREMH X8
L HEIEY T Ly —JAZ 5725 CON-JAZ BRIk L AT AL Tl SN D Y,

ET VY > v A X X ) (Arabidopsis thaliana) (2315 % AtCOI1-JA-lle-AtJAZ1 D#EEaA%EN
AJAZ O COll #EG R A A T D Jas motif D 5 &, FWT 7 1 U EFI(V/L)P(Q/DARR/K) A JA-Ile &
EEa X7 T DI ENAMLITND P (Fig. la), 72, AUAZ1-13 OF 7 v L EFNIAEFEPED 37.0 %
LKL AUAZ T 7 a VEBID I RE NI K o T ACOIL-JA-Tle & OFFME (Ky) ([2ENET D L
Ez b (Fig la),

AEF 4 1L, b~ b (Solanum lycopersicum) @ SIHAZ1-13 (Fig. 1b) @55, &L R LT 7 v U ES
LPIARR % 5> SIJAZ1-4/13 & SICOI1-JA-lle & OFFIMEIZBEE R AN R o005 &9 BLBRZEWES R %
&= 9, SHAZ1-4/13 137 7 v > O THifll (down-stream-of-degron, DOD. Fig. 1b) DEIFI XSLX {Zi#EW
WY, ZOEEBBFIMEICEEL 52 TWD 2 ERNRBEINT-, DOD ES|DOREETHRD =D
Bel a2 AN 2725 A TR OL&FE SIIAZ
ELRAKRZERL . RSB 21T -

Ak JAZ 77/ v b DOD & GiehriE () YAARFISF

7 71 El%| (Extended degron, Fig. 1b) -

3. SHAZ & SICOII-JA-lle & DFIFIMEIC o }k’kKIAB}Eé LHRFLEKR\\R @{3@ Y
HEBEHEZATVWDLZLEDBHLENIR- JAZ Degron

7=, F7=. insilico docking study (2L ¥ | (b) kT

RERZEMERENL C & % DOD FeFIT JA-Ile &

EHARAAER L2V A8, SICOIL & ORI 2 { fABEﬁ LRFLEKRKBR S Y
1/5)5}3%%%[/‘ %ﬁ%ﬂ‘l‘é@ﬁb\ rE/&EB%& <\ _( )(e\!fé

2=
JAZ Degron DOD

Extended degron

T2 LRI ST, A, W%T/I/%
VERBEWIZET D RBEMBIROMED  pigure 1 () v udg XF2F, BEDX (b) bv MeBlT

HEHINSOH D09, AR AIE., ﬁ‘%d‘
L :/ﬁ//ﬁ’*{zl-(O) U 73:/ ]“ utuﬁﬁﬁ*% Do
THERHRZHE2 52 b0 /IS,

5 Jasmotif D> —4 2 An I

1) Wasternack, C., Hause, B., Ann. Bot., 111, 1021, (2013).
2) Sheard, L., et al., Nature, 468, 400, (2010).

3) Takaoka, Y., et al., J. Biol. Chem., 294, 5074, (2019).

4) Saito, R., et al., Sci. Rep., 11, 13612, (2021).

5) Niemeyer, M., et al., Nat. Commun., 11, 2277, (2020).
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HMRERE RNV BERRZFRALERALMES 2\ J EOEERT
ONBEFIF"- R - EHER ' (RIKXEMET)
Structure analysis of intrinsically disordered protein using in vivo protein crystal (Graduate School of Life
Science and Technology, Tokyo Institute of Thechnology!) KOJIMA, Mariko!; ABE, Satoshi!; Ueno, Takafumi!

[FE] EF. ¥ o7 B E RS TR BEHAR DB E(IC L 0 HREPEE A B L CRIHT 2
MEDEBHINTWD |, XXV EREMITT I 7 BRER & X B SR X 2 K8 7e sk st
WAEETH D, B, BOFRRENEZ B35 & L X7 B ~D4 k2 L 37 o EEIE, By 1 To
FEA LS R e & — 5 N2 N B OREIERRNT &2 ATREIC T 5 L i ST b, Bl x i, RIRENE
% 7377 " (Intrinsically Disordered Protein; IDP)| i%@iﬁ)”( PEDE S B RERIET @fhaaﬂﬁ#.%ﬁf% %)
2, INFETITHE SN TV DS IDP ONAREE X IDP OGS X —7 v N & X7 8 L OBA IR D
HEEICHIR SN TV D, Ko TERER TLERBEEREZIZM L2V EE D IDP (123 D IEMHTIE
IFESL S UTVR, Z 2 CTRAEIX, Z2AMIF Y A L ADRYC L BBMEN Tidbd 5 2 oo
' HEeh . Polyhedra crystalPhCOICVEH L7= 3, PhC 137 2/ BEEHSSKIBIC L A =71 o~
THTH X B~ A 70— LI L5 Ea e EmyT A lae /e 72, IDP 2 [EET D8 & LT
FIACE D LB, SHICYIREETIE, REMRENTOARERET 2 &5 2 5 CTUz PhC 23
Az R BERGR T hR It L. Mo fREORSEMT A ATRE Th D Z & 2 AL L7 (Fig.1a), A
fe R Gl & B b7 ot Aol ki, MR EHRE A ATREIC 95 IR T & b, AWFET
I%. PhC Z#8UkESh & L TR 72 IDP B3k~ 7'F
F%@Abkmmnﬁépm:@%%%ﬁ%H%t
L. MEMIAR AR K Dfbdn k& X ORhG dh s i g
M 27k 7= (Fig. 1¢).

S Nter

I 7l Cteryps0as
[J7iEE#E%]  PhC £/ ~—dD N K, C Kk fi ¢ b Loop1(L1)
D Y224-Q248, F D E70-N77(Loopl fEIEE; L1)
By —4y MESIOBMA T & LCRE L ﬁﬁ Fusion ﬁm@
(Fig.1b), HIF-1 ¢ KT F K75 7' A NHIF %
fla L 7225 B (K HIF-PhC, PhC A Cter-HIF, PhC A
L1-HIF ##% 3 L7-, 2 AR SRR ICE
WTHEZEREROFBLZITV, FHEREUSBH AR ﬁﬁ
53 BRI LD ILEY 2[RI L 72, SDS-PAGE

(&0 BERER AZFTV SEM 2 XV LB DAY -
%%ﬁh% U7, ZOfEE, HIF-PhC » PhCALI-HIF  Figl () = A FRRIFAE ~ V’\Oygé\ﬁi%
D AR SR T X 7, B fiie  Cmanfi L7 PhC O SEM iR, (b) PhC &/
it UBUNESR O e — 25 A4 Th b SPring8  © DILEEL 22— 7y b2 T B O,
BL32XU |2 C X MREHFHIE 21 > 72, BifE, [y O @ () #—7 v M2 /37 L PhC £/
F— 2 DRRHT L SR L 21T > TV B, & T ORRE LSRR,

Crystallization

[1] S. Abe and T. Ueno, et al., Chem. Commun., 2016, 52, 6496, [2] F. Delhommel, et al., J. Mol. Biol. 2020, 432,
2890, [3] F. Coulibaly, et al., Nature, 2007, 446, 97
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ZvVY - U357 L& Venus(T & 3CD24-Siglec10%&EF = v 7R
> FRRERIDRHE
BB - FURMML - B AT (RRALIEEE)

Development of lasso grafted Venus-based CD24—Siglec-10 immune checkpoint inhibitor (Graduate
School of Science, The University of Tokyo!) HUANG, Wei-En!; TERASAKA, Naohiro!; SUGA, Hiroaki!

Triple negative breast cancer (TNBC) is one of the (A)

lethal diseases affecting women and its lack of three Agcgegsi%% s
marker receptors made it challenging for chemotherapy. Siglec-10 Phagocy

In TNBC, the CD24-Siglecl10 (sialic-acid-binding Ig-

. . o . . Don’t eat @ CD24 TR
like lectin 10) axis is identified as the dominant innate me s.gnau S

Ho___ /oM co H

immune checkpoint!. (Fig. 1 (A)). Siglec-10 on tumor-

associated macrophage (TAM) recognizes sialosides on OH H i\nii'_bCEc)Iz[L
o . . ntibo
CD24 surface. This interaction activates “Don’t eat me Sla|OSIdeS y

signal” assisting cancer cells to evade phagocytosis (C) Loop Iasso-graftln 9 vSimoie bind
imple binding

Protein scaffold structure

clearance by macrophage!. Currently, anti-CD24
antibody block CD24—Siglec-10 interaction and Loop ' Multi-functional
phagocytosis of macrophage to CD24-expressed cancer (@ lasso-grafted proteins

cell was increased!. However, the development of RaPID-derived

antibody is relatively challenging especially in time and cyclic peptide

cost effectiveness issue. >
(soluble, biocompatible)

Pharmacophore

In our lab, we developed a protein engineerin - .
P P & g pseudo-cyclic peptide

technology, lasso-grafting to create a multi-functional (D)

therapeutic protein?. In lasso grafting, we insert
lasso-grafted Venus

pharmacophore sequence of cyclic peptides (about 2 Increased
kDa) derived from RaPID3, an affinity-based screening )4 phagocytosis
platform to discover potent cyclic peptide inhibitor, into ‘ i} }}v

a protein scaffold. Both function of parental peptide and 8 l“f” )

protein scaffold can be maintained. I aim to develop s
lasso-grafted Venus (yellow fluorescent protein)* to

inhibit CD24-Siglec-10 interaction. Venus is a Fig. 1. (A) Schematic of the inhibition of
phagocytosis by CD24-Siglec-10" (B) Anti-CD24
antibody blocks CD24-Siglec-10 interaction! (C)
. . ] _ Work flow for loop lasso-grafting? (D) lasso-grafted
peptides against Siglec-10 derived from RaPID were Venus targets Siglec-10, blocking CD24-Siglec-10
inserted into loops in Venus scaffold respectively. The and inducing phagocytosis

structurally stable protein and can be used as an

imaging tool with its own fluorescence. The cyclic

grafted-Venus were successfully expressed by E.coli
and showed binding affinity to Siglec-10. In future, this

mono-grafted Venus is possible to achieve multi-functional by multi-grafting.

1)

2) E. Mihara, S. Watanabe, N. K. Bashiruddin et al. Nat. Commun. 12, 1543 (2021)

3) T. Passioura, H. Suga, Chem. Commun, 53, 1931-1940 (2017)

4) A. Rekas, J. Alattia, T. Nagai, A. Miyawaki, M. Ikura, J. Biol. Chem 277:50573-50578 (2002)

A. A. Barkal, R. E. Brewer, M. Markovic et al. Nature 572, 392-396 (2019)
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Dicer-PAZ/Platform & dsRNA DFS OR Y U 8BifI- & 2 E G RHME D AR

Ofi Kk Bith - #H fEF -2H BAE - #8 HEF- %8B E2 (BRKKEI)

Analysis of interaction site between Dicer-PAZ/Platform and dsRNA by using photo crosslink reaction
(Graduate School of Engineering, Nagoya University) SUZUKI, Shunya; YOKOTA, Noriko; TSUDA, Hiroki;
KAMIYA, Yukiko; ASANUMA, Hiroyuki

RNAi B BB T RBLZMH T 2 EEKIETH Y, 2D DV AT A%xIGH LT EREESE OB N
MEFSN TS, RNAI BEICBWTEHERES 22X /X7 H Th % Dicer | pre-miRNA <
pre-siRNA Z B L | %ﬁ ﬁéi dsRNA (miRNA, siRNA) % 4 fE3 5, Dicer (2 & » TAAH 7= 48 dsSRNA
z;’c Ago2 X VR TEIZZITE S RISC 2K L, HEHTH D mRNA 28§25, 2D Z &5, Dicer

Z X %5 dsRNA D38k - USRS ORI 1X RNAI 2 PRfiF9 5 L TH. RNAIQ 2 5% & 4 5 R Re = 3K & B
%%T%.SLT LIEFICHETH D,

Dicer lZER~ILVF RAAL U Z X7 ETHY, FH RNA OFEF - YO AT v 7 CRIRICHEE %
B EED ETFRENTWD, 2 E TIZ Dicer DF KA A DG EMHT°. RNA & Dicer DEA
KD 7 A A BATEBREEIRIT M T T D728, Dicer 12X 5 RNA 785k « FENERB 2 PR+ 2 0 AL
FITI 2 DTy, & 2 TARBFSE ClE, 8 RNA O 37 K& 5832 2 L N5 TV % Dicer
D PAZ RA A &ZENIZHEL Platform N A A > (Dicer-Platform/PAZ, Dicer-PP) Z >, 67 v AU v
7 1212 & > T Dicer-PP 12 &1 5 dsRNA FEFk DAfAT 2 7 A 77,

7aAY Jp—& LT, Trifluoromethyl phenyl diazirine |2 FitE4y 1 Cd % Carbazole 3 A L 721k
W a G- & L7z (Fig. 1 a), Dicer ®FEE Tl 72V VEH dsRNA 0 A 7 A /L—T7#1E % D dsRNA,
Dicer D EH Td 5 K44 dsSRNA X pre-miRNA Z Rl L 7c SV O % & D dsRNA ITxf L, 7 m 2 Y >
B — DN EHEIEZ THEA L, Dicer-PP &£ D}V a0 XY v 7 %{T-7-, 52, LC-MS/MS kT %17 5
Z & CHAEAERALOEE Z1T > 7= (Fig. 1 b),

7 AN R —DNENE D ASRNA D7 1 2 Y v 7 SFEW % SDS-PAGEIZ L » Tl L 7= &
A, B ASRNA OKGGEND 14 nt ETIZZ B AV U H—ZEA LTI v A 7 B3R T
E,LENLED Y KEANZZ v R U —FEA LA e R VIR SR hoT, TDZ
& 75>6 Dicer-PP | dsRNA DO K72 F T2 <, WElE bMHAEERT 2 Z ENHL MR -T2, Fiz,
ntliZBIFB7aR) v I7FIL, 7~ T dsRNA KV & NAEMED Dicer OFER %15 L 72 3L U
m%%o dsRNA ([ZBWTHIM L7z, 2D Z 25, Dicer-PP [T dsRNA DOEHEE & Kin» & N EREIR O
& 2 i D . EEMEITOMEEEL b oL E X D, & 512, LC-MS/MS T OFERMN S, =
N E TOMEMRIT CIIS O N> 7=, Hi7-7% Dicer-PP « dsSRNA EAIAOMH BE/ER ZRHT 2 Z &1
i Lz,

@) (b) ] < @, Crosslink ! *‘
/111y A < .
o 5 o PAZ. ”wu_,w* \Z UV irradiation
N . dsRNA V"x (365 nm) ‘
/'\ 0" .".F!‘ k \ e
oo Platform
photo crosslinker Dicer-PP Complex of RNA and Dicer-PP Measurement of LC-MS/MS

Fig. 1 Overview of photo-crosslinking of modified RNA to Dicer
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DFARALYINR—IZED AMPA BT )LA = UEEZAKRO FHEHIH

O=#MmA - /NGEAN2- EMig 2 - Frhk#t ' (RXREL, 2mRART)
Control the AMPA-Type Glutamate Receptor Activity Utilizing the Molecular Stopper Approach (Graduate

School of Engineering, Nagoya University!, Graduate School of Engineering, Kyoto University ) MIURA, Yuta;
OJIMA, Kento?; HAMACHI, ltaru?; KIYONAKA, Shigeki!

AMPA W7 V5 I VRSN R(AMPAR) X, HARARRR R CTOROBLE MRS EAH D 4 BiED T4
YT X RN TH Y EORBAFRDFLELTFHICRKE B LTS, AMPAR (21X GluAl-4 22672 %
AFEOY T 2=y "BFEL, TNENRRIEREEZET L EEBEZOND, Lo ULEERMARFEMED & S
WHY T =y MERAEERIENEHE L, £ 7 2=y MCEAREREDBARICITE > TV Y,

ZORIBEROT, BxIIZEEROMELNMIED LICHRI Y =7 4 7 Ak TR £
TR T 47 A OB EED TND, K30 FEFIET D7 NVF I VBZRRIT, 7V I UVBROFERIC
PENT B2 REES RAAL UV REEN O Ui~ Bk L, Eb+ st od@ArAh=x
L& FFO(Fig 1a), Fx X2 OMEZEEZFIH LT, VT I VB RERE NAIIEELsE 2 2 &
WA U722, BARMIZIZ, 90 H o REAEALEEED EFICEAIMET 2 /B2 Tdh 5 His DA FE A
179, & ZIZ Pdbpy)slitha Nz 5 2 & CABRE A ST His EENFES 2 L., BfE~D 21k
skl L CIEMA L S ¥ 72 (Fig. 1b),

AL TIX, BNLT BV = X T 7 AT X > THEMAL S & D A THIE & 13872 0 | Pd 85K OB 1
MBI E N L I2HEH LT,

A > 7= (i T8 AL 7= B A (a) AMPARD Z L % = »EEIC & BiE 1ML - @

N~ EEED BRI H T, 1 '
EELIZTFWT 25 FA b o
— L LTHEET IO TRV N
ERERE LT, £7° AMPAR DM
ERFIC K& <G LT D&
ﬁ:\ @E{ﬁ‘l‘i? ‘: / ﬁ&@f&)é HiS % - Activated
ViR A L 5T 2 FR S R A L LYEBETEY 22T 14 7 RICLDFML

,‘\His__.mutations

THNLY A FEER LT, 221 ] -
WK BN YD 2 LT, { ] Pd complex _Glu |
M ~ 0 2 (L 2 15 TR 9 ‘ “‘

DIEMEZRET 2 FICKI L =1
(Fig. 1c), ATFIEIL, #ERDFIET |
KA sl T =y FRIR - activated ¥
M7 EEZ AIEEICT A S0 (RETSEYzFT4 7 AL B5EHER N, @
Th b,

L

1) J. M. Henley et al., Nature Rev.
Neurosci. (2016)

. Fig. 1 (a) Glutamate-induced activation mechanism of AMPARs. (b)
2) S. Kiyonaka et al., Nature Chem.

Coordination- chemogenetic activation of AMPARs. (¢) Coordination-
(2016) chemogenetic inhibition of AMPARSs utilizing the molecular stopper approach.
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RACLEMEHRUEET £ L THAREEL P450BM3 ZEKDFEME 1%
HEALEIZ K DR & EDEERNT

OBILER ' - EEEZ - AREH - BEHH—MB ' - AR 23 - FRAR="2
(" &KWz, 2JST CREST. °HH Spring-8)
Directed Evolution and Structure Analysis of P45S0BM3 Utilizing Natural Products as Decoy Molecules
(Graduate School of Science, Nagoya University!, JST CREST?, RIKEN Spring-8*) YOKOYAMA, Yuya!;
KARASAWA, Masayuki'; ARIYASU, Shinya'; AIBA, Yuichiro!; SUGIMOTO, Hiroshi*?*; SHOJI, Osami'?

¥ b 7w L PASOBM3 (P4S0BM3) (X RBURNIMR O KRE(LA Fi%) | [ , |« s '
RI\AEST D ~NLBERTH D, —HFkx X, RIRFLEZHM L CTA "\, oW /r*:’\
R LT B [F A 3 F) & ¥/ PASOBM3 ([ZHIN$ 2 = & -;Qe, =9
, ZOWERRE AU L, <Pt L DT OB rngm
Fe KB & FERR LTV 5 D (Fig. 1). S4E T, BEEORR L &l \IRS
% NADPH ORMASARE R, EERNIERBBEFE I TN D
2. L, :hiT“@}iﬁi\?ﬁmi?“:4/\%@Aﬁit%ﬁﬁif'%buz)‘i o
WL IR->THEY, EbRLMAICIHT TF 2445 FHRic C] E. col
% a A MHIEAR D ST D, & 2 TARAFZETIE, E%T@wr:%
e ERER L, —HOMEN W5 Cl10-7 v Ivkttk
Vo7 kv (c1o AHL) |23 H L, C10-AHL 73 WAH & P450BM3
FERNGE OEERICE D, TaA 31O ERMBARE K
JRRBIR A HAE L7 (Fig 2). LasL, B2E% PASOBM3 (2%t L AN
T Cl0-AHL % HW=BED R B o KB LIEME TRV 729, C10- C10-AHL
AHL %724, ST & UCHIFATRE e PASOBM3 Z5 LK% Fa fitkite Fig.1.2WhoIe-ceII benzene hydroxylation
using C10-AHL as a decoy molecule
(BIEIC L - TR T 5.

FpAR PASOBM3 ~A KA A NCT U HLAERAZEAL, 190 250 M C10-AHL
#1600 ZRARD R 7 ) —=2 7% Cl10-AHL f#(E F TOHifk oA
NRBUKBLIZ L > T T2 & 24, BHARDOK 1.5 1%
DIEMEZ R HSERIKE ST, = OB RIRITIL, A74V & L188P

Decoy Molecule
(Z-Pro* Phe)r\

. U
Fig. 1 Crystal structure of P4SOBM3 WT
and decoy molecule (Z-Pro-Phe)

Bacteria
producing AHL

P450BM3

©
=3
3

800
700
600
500 ‘
400 AHL

Responsiveness of C105Al

Phenol Concentration [puM]

.
A 5’ (E‘Al‘i%ﬁ,fiz]\ Y O @jﬁ*/iiiz) Eﬁu éj’bﬁ_ﬁ_&b %: ZZZ improved about 50ffold
A& LT A74V, L188P JEIL D 17 FRHIT KT LA 438 ol I —
AL /E\;ﬁi7/]’77) %*%/’rﬁb FDOARZ ) —= T % WT 17-G2 10-G10

1st generation 2nd generation

1Tolz. TORER, mWIEME, BARNIHERTK 50 £  Fig. 3 Whole-cell benzene hydroxylate activity
CI0-AHL J&&MEZ /R L, {EMEEALO AN DITALE 5 R47W  of developed mutants with C10-AHL
R A Fio72 10-G10 ZRIKAZBA¥E L7z (Fig. 3). %< F-G loop

Wiz, B L7 AR (10-G10) OfEETHET 572

W, X BHEIHEERNT 24T o 72, SEITORER, L188P OFLES 5 A
F-G /L —7" % HlT, B4 PASOBM3 & Hb~C & D EH O I3 & PP KN
RKELSEBLLTWD Z ERDoTz (Fig 4). BUE, 572575 {/ e /A7;;1V«\ \\ \

L CLO-AHL [P L2 BIR L, BEMAEREOMER Y 27 FLELH 7o (T
Y == 7 EToTHY, SRICHLTORETSTETSHS. 2 o
1) O. Shoji, et. al., ACIE. 2017, 56, 10324-10329. S

Fig. 4 Crystal structure of 10-G10 (green)
2) M. Karasawa, et. al., ACIE. 2018, 57, 12264-12269. and WT binding decoy (gray, PDB: 6JLV)
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BURYERIELH I+ —ILT 1 T RETHESFILEVDERE
HEREMR

ORHEEH ' - fAlfyTi 2 - RAER - MAERE ' (REIKBRI. 2EEX%H
BERD. S RIALKRZRRDD
Structural Effects of Conjugation between Thiol and Functional Groups on Accelerating Oxidative Protein
Folding ('Graduate School of Engineering, Tokyo University of Agriculture and Technology, 2IAMS, Tokushima
University, *FRIS, Tohoku University) OKADA, Shunsuke'; MATSUSAKI, MotonoriZ; OKUMURA, Masaki’;
MURAOKA, Takahiro!

BRI ENE, SRR MR RO AR T TH D E L BIT, RO L L THE
HRMERE Ch D, T OREERLIENL, # 7 B A ONMEE & EEIZER L T D, BlzIE, 7
WHIZZLEENDLIAT B E L, 8D o-~Y v 7 AMEEEZH T 5H, ZHHANU v 7 AR L% [H
L L, BRRITBOKEL FEB L T\D, o, EELIIJRSHNLND 1gG FuklE, EEH & BEN
ZHD SSFEB A TERL L R E~ LT 0 B L, FURGERIER . KOS - SalZfiiais v ke & on
MEFHER Z "3, 1o T, RU T F FEHOIT D BT +— VT 4 V)L, F o x7EHE L TOEMm
BREZ I T 5 L CHER Ve EATHD, LL, KFEZREZHANTHDL BN 7 HORE
AT OB, WIVANER Sy O RIFEEICRIILT L@ < 72, BIZ VX7 B % h=RAIC R IR E A~
TA—NT AT EEDL T ENE, XU EOIH EEEREHRTH D0, KU AT 4 RSSFEA
e A D 2RI EDT +— T 4 T wRET D001, MBI OB 2 EHEEHIRMESL Th 5.

D SSTEAEHTHH LT EIL, VAT A AEHOF A — 1 F(SH)N, fthod SH & & JUG LT
SS KA ERT DL E PN NS T+ —NT 4 T T BT +— VT ), T T,
KIMD L AT A % T SSHEBDMEND & REFEE~E NI D, )7, FERRILS ZT A L %HIC
X5 SSHEAIE. FERREE I AT +—/V B Z 525, 6o T, &S "7 EOIEER xR
M9 5 ET, IERRA SS fEB I L, K SSFEA~LMAEZ 57 7u—FRNAE B bR
Do FxlE, FERISS FEG ORITHIEIEI N FIRETH H SH HEIZHEH L, RREE~D 7 +—VT «

VT EHFRHCHED D SH (LEMORREEIT > T
W5, SH % & BEREME R BERL(FG) DS & 43 Tk Rt

waeitEes @)

61 RisA

R R-FGERHIR EREDOERTHEHR

DEARaETREL, TRET, VLT HEEK- 8o BROREEESH LB
NHC(=X)NHz, X = O or NH)Z# A L7z SH (kg4 | ™~ s>y s
IR, RTINS L8y BUTH L, RISHEE~D 7 e ol RN
—NT TR L ABET B L ERE LY, s @ -

& HIZ, SH H & FG OME gk, & > 7 HOK ‘/J ‘:Z: p~ g HN YN
RGOSR RIS 2 & 2 W LT 2, Eié$$& e A

ARFFETIL, FG OWEFEIARN 52 5 2RI H
L. #% D FG % SH &ioxt L TR DR CRLE L 7oAk A & #7212 BA% L 7=(FG-SH B8R E 7y
+, FG-SH 4y IR AE Sy 1), SBILAEM S L XV BICHkT D 7 4 —VT ¢ v ZREN T % E '3 L 72
fER. FG-SH HfERDE NN 7 +— VT 4 v TREN IR 22 525 Z LR &, &6
ALEH D SH BDLFHIEE GFHME L. 7 4 —T 4 v ZEBREE R L AbE TiEmT 5.

1) S. Okada, M. Matsusaki, K. Arai, Y. Hidaka, K. Inaba, M. Okumura, T. Muraoka, Chem. Commun. 2019, 55,

759.
2) S. Okada, M. Matsusaki, M. Okumura, T. Muraoka, Molecules 2021, 26, 879.
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KA - EEE tRNA 2 & % Ser/lLeu RILERBE S DOFIRE$ELL

Omk¥ k' -EHHE ZF'-HLE #B"2 (BKKEL. °82KF/547)
Improvement of the translation efficiency with a Ser/Leu-swapped genetic code by using native and in
vitro transcribed tRNAs. (Graduate School of Engineering, Nagoya University!, Institute of Nano-Life-
Systems, Institutes of Innovation for Future Society, Nagoya University 2) FUJINO, Tomoshige'; SONODA,
Ryogo!; MURAKAMI, Hiroshi 2

KA Z B 2 N7 B EAERIT DI TIE, INHEREE ~ O 2 SBAR T HEE D U A 7 BRI A L
72 %, HAREFTRCGROFHIX, — AT 5 & AR FRE & R X D503, EEICIE, (L5 DNA &7
N—= 7352 LT, ELWESEZBIRTZ2LERH D, 222 ) A7 2R TE IV, Zh
2t Uy Fex 1 ZBATARZEIC BV T, BB B & & B Z2F5D [Ser/Leu ZZHLEIGHT =] DOIEEL %
ZL7 (M), ZOBEBHEETIE, BIRREIGIZHERT 5, (RNAS e D7 o Fa RO AR L TH A 7
tRNA L5 LT, INH 2007 X /O RUBKZHBREINTWD, IR XA OREAT, T Ser
L Leu 22 R L TREE L Ch< 2 & T, FRRRRICHEZRBmAEZ Y | R E L TELWESIO
B URTENFONAHFATH D, 2 RORHEE I, (RIZERESRR L& LTH, @i 0Ly
DFfFOERBEE 5 CTIEE LWESNCFRR CE 202, BE TS K-> TAE T 2 FBEITR AN S
fREEINA EEZLNS,

LU, JeATHIZED Ser/Leu AZHEIGHS 5 & FF O SEAMIEITGRIZ, T ORRAKREN, @ OFRR
D 20%FEFE L | FEFITENE VWS RIER D -T2, ZHUE. F AT tRNA 25104 21 F0D tRNA %, in
Vitro BB FIZ L o THE L TVl &EE X bz, & 2 TOARME TIL &R AT D72 O KR53 O tRNA
[ZOWTIEL, RIBED SR L2 KRR (RNA Z#FIHT 2 2 & T, XU U BEIEEOE W, Ser/Leu
AR 5 % R 7o RIRR R O Z B L7- (1K1 2) . KIA (RNA 2 AW ELXIKE TR SIS,
tRNASer Lo 225 g p N0 RERELTZHE, FATRNAZINMADHZ & T, KK - #3547 U v FRNA
ZHRM L7, 2 E W T Ser/Leu 2 HAIB RIS 5 & £ o T SEAIIRFIRR R 2 #5458 U, = ORRE DRI 217
ST, TORER, BT NZ LRI SIGFP OAFEE, RKIK (RNA O A% VT8 % O BT ERR %
CHRIBEEF CUEIREDLZ LKL, 612, "7V v FIRNA W= Z &, fEHTRE/R =
RUMREEZ 72720, 2 Ro2BEICEIR LB T ORENAREIC R o T2, ARIT. BEL VNV ER
EO, BIETIRBOLEIZY AT ORENZ NI EE, ZOGERLREBLGETEZHCTITERT LY —
NELT, IGHARETH D EMfE SN,

s Ser/Leu3Z it tRNAD ER 8 5 3%
SR REES BIGES In vitroB5 5 KK -EBENATYy R
Ser (Ser] spEM 8 Leu |
= JGAG T e

IFUEXBRLTRE LEBEF £ v 9 g ¥ v

WAR AR e ¢ Lo e
F Y C ¢ FIPM Y C |U
gl - W fop W | & - N Stop S\;?Ip &
CSerIPH R§ clher] o H R§
N o] | N 9]
Y& Y& x| LS
VA D _GJ¢ D y
EFHOHE4 A EOEREE TN A| [V A g G &
1 Ser/Leuss BIR DR, 2 X% - 555/\1 7 v FIRNAZ L R IGRE S M,
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ATLravi ) bOLEEEPEEEN LEREERS O
il 10

OFNIME" - MREFE 2 - e 2 - EEM ' ("FI KT, 2HT KT, *#HB
KEzER)
Reversible control of lipid metabolism in living cells by chemogenetic membrane contact manipulation
(Graduate School of Engineering, Nagoya Institute of Technology!, Faculty of Engineering, Nagoya Institute of
Technology?, Graduate School of Medical and Dental Sciences, Niigata University’) YOSHIKAWA, Masaru!;
AJIKI, Moeka?, NAKATSU Fubito?, TSUKIJI Shinya!

BRAMOMBENIZITHIIE ST (A3 7) EMEn5, mECEML SN HE2 RS £ &
FRMEEENTFEL TS, [lx OAN TR T IIREBRIE DN S 72 8 L TENE RIS L
TWDN, SEIERYEREEEZ N L CTHRUITHEEL TW D Z EnmbhTng, ITfE, B
FNHZRT ORI LTS AT Ay T Lrar 2y b LTI A B SR S L
TRBY, ZNNHT- S s L TR L CWA Z R LN E o=, I F 7 MM TIEEI
REE DAZHREG 5 72 EDMTOIVTO DD, Z OFEM 72 T BEAE-CHERE IC DWW TIER A OE o 3 2 < FR S
NTno, LR T AEBEDOANT R TR T2 2% 7 MEAE NAICHIBE AT 728k, =
DAEFRNIEE 2 PR 5 LTIy — Mz b b0 L i S d,

AHFGETIE, /Mafs (BR) &kl (PM) o= % 7 b (ER-PM contact) % AR Hil#E3 % 7=
DOFH Y — VOB AE I LT, X VAT a—EES X v 7 Th D ORPS/S 1T/ NaKFHE 2%
BHLTEBY, PH AL U EZHWTHEE EOA /v b= VIRE PI4P (TS T HMEEZA LT
%o D=8, M EO PI4P BN A4 2% & ORP IZ XL W ER-PM contact MEK S, a2 # 7 b
ERAEC ORPS/8 X PIAP LR A7 7 F Ut U (PS) DOAHilmEAZEI¢ 5, — 5., HxlIZNET
2, HERREH ORERY & X7 B O JRITE E AR RAICRAT S E 5 Z E N TEX DL FRBF VAT A
ZRELTND D, ZOT AT AT, KIFEY e FoiEfgE i (eDHFR) OWZ A [KSeDHFR |
AT ELUTHERNS R BIZMET 5, TNERBLS ST SV I F Uiz L7 TMP U 7
> K (palTMP) ZiRHN4 % & KSeDHFR e & o 73 7 B 2 HINE ) & M~ SERIT S5 Z &0
T& 5, £ZCT4AIAl, ORP5S 11O PH KA A > % KeDHFR # V' \ZE & iz 5 Z & C, palTMP DIRNNIC
X > TAZLMIZ ER-PM M OZEEZ TR ATRE/R S AT DM Lz (1), EBRIC, R AT A&
% Z & T ER-PM contact DR FHE S v, HIFERE D PI4P DAl L & U 2 I T & 5 2 &35
EHEBRICBW TR SN, AEETIE, ZOXA T rarX 7 MyUEV AT LAORME, Zh
Z AW AR IRE G ORI W THET 5,

° %@ ‘ ..... middle
palTMP eDHFR il
o
ORD
e e, @,
eDHFR eDHFR
-]
ORD 3 ORD bottom
s S —_— Spamap
K1 (a) ER-PM contact 753 > 2 7 L ORI (b) A AT L% IV 7= ER-PM contact 0 A i)

1) M. Ishida et al., J. Am. Chem. Soc., 135, 12684 (2013); 2) A. Nakamura et al., ACS Chem. Biol., 15, 1004 (2020);
3) Y. Hatano et al., bioRxiv, DOI: 10.1101/2021.03.16.435568
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EELERBEICLSBATOD FEIEFRFT ML -HHRIT0—
JH%

HEBFE - EHEXR-Xt—FB- BIISF2- /KAFE - FhE? - B
#® 12 ("IREABET, 2JST ERATO)

Development of Fixation-driven Chemical Crosslinking Probes for
Pharmacokinetic Analysis in Brain(Graduate School of Engineering, Kyoto
University', ERATO JST?) TSUSHIMA, Akihiro'; MINO, Takeharu'; AMAIKE,
Kazuma'; ISHIKAWA, Mamoru?; SAKAMOTO, Seiji'; NONAKA, Hiroshi'?;
HAMACH], Itaru'?,

HEREIILHELI=N EMED FOHLEL 2B - BB O IL., X OZHNRINME - A DX L - D
BREICE#ET3I0T,. REEMICEBO TEETHS, BEONRES FOBEMBTFELL T, MEHHE
B TREZEZEH LS FERAVSEEFIRBIRE L (PET) SIS TS, PET (/XD 7 ILEEHTFET
HAN. ZEDREEIMEVNEVSTZRE EDORBENH D, ZD1=8. SR MED FOENREE FHMIARIT AT BE
RERFEZORAENRAERDHON TS,

LHMRETIE. COLSHERNOEBRBEICHEED FOEERTETSIFERLLT, BELEEEID
A1) %5% (Fixation—driven chemical crosslinking: FACC) #RBFL TE 1=, FACC & Tl FIFERAI xR ELD
DHURIZERABRENBRTI/EEEHFAAESFTO—T (Fig 1A) ZAEZ-EWEKIZIZRE T 5, RIZ,
FEEDAAZIUT TNFHRILLTIILTER (PFA) KB RICKBDEREE (VAR VNE) E{T52 LT, 7R
—JEHREBEERAV NV EDORZEERENEEBINS (Fig. 1B) . REZIC. RSN I-EFBBER A A
—VUPFBIET. R FIO—TDHEESREEICHEITT H5FETHS.

SEFERIE AFFroRIBETIAZUBZRED—TETHS AMPA ZHR(AMPAR) D7V AT =X
b PFQX &, F—/RZUZF{K(DRD2) D7 VAT A+ THY ER KB MR EE TH S Spiperone ZRHRELT-
D FdCC TR—T DRRETo1=. 9 . AMPA R EAEFHIREE 1= HEK293T AL T. PFQX-
FdCC 7O—J %A Fa_—kL PFAALIBLT-£Z 5, AMPAR RIRHIBEDEREANASTO—THED RN
MNERBIESNT=, UAVRREEEELEHO. TI/ENBRWNTO—T 2RV 4TI, TOLSTRAIE
ERINT . AMPAR EDHEERE PFA 230XV HIZEIKTO—T DEEIL THAHZENFER
Ntz BT, XTI RKAIZTO—TEHZEL, PFA ICEBERETEEITOE AMPA SBEHRA S RIRT
HEBELNRDYFEMOEALTFILARLA, BIECEEEH VORI YiEIZEKY PFQX-FdCC 7A—J D
A TR MEBITTEDENREEINT-, EIFRIZ. Spiperone-FdCC 7A—J% &AL . DRD2 ZHIHL 1=
HEK293T #ifaZ ALV TEEfiL7=& 5. DRD2 EDMEERALE PFA IZKDVRRYUVIZEDKEX LT FIL
EREZELI, KRR TIE. ChOoOHIE FdCC T7O0—J MEMICBIL THRET 5,

(A) (B)

UHYR HABR ; 53 ﬂ
Nu NHz }Nu PFA /Nu
—_— Y orote

) )
—ﬁTE/E \ rotein < 1g¢ I

EE0E
NH2 HEEA s

Fig 1. EELEBEVOR) L ZEICANSHFIO—T (A) & TDIRE(B)
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PET Ko fREER & SEMES v/ BEOERKFREE

OFHXERK - SARIE - ERE (BXkEI)
Construction of a fusion protein consisting of a PET hydrolase and an adhesive protein (Graduate School of
Engineering, Nagoya University) SAWADA, Minami; YOSHIMOTO, Shogo; HORI, Katsutoshi

TIAFy ZIXOE T OBREFICHEE &N D ERETICRMIEICO 0 EFT 570, MUl
Téjﬂfinzk&b BN TWD, T4, fg%f“;éiﬁmf&u\77x%/7®w$ﬁ/£t U AR (F58) (2
DREPER SN TWD, ZOHFETRETIAF v I %E /) ~—IIofEL, TElkle LTHY
7"?17’“) JEREETELRD, Bk I a sk LT%/TMEL'@ A2 D FEBLA~D FFHH
RSN TS, L L, BAREEZE L3577 AF v 7 OBERNIRIZIT, SOEENENE WD
RIEERH D,

MBFIEE TR A S 7z @A B TR Acinetobacter sp. Tol 5 3D 7 7 A X=X L X7 E AtaA 1L, 7
FTAF v 7D AT A, @R EREL REERMEERE IS 2 @V EEZ R T D, AtaA 1o 5+
LT D Z L TREEEMNG L ATEOMBIREICO TEMESELNDLZ EBRINTND D, £
ZTCRERIC, 7T AT v 7 o fffEFRIC AtaA ZEFET L, BETH D77 AT v 7 RifilBEHR 2 £ H
L CHfMMEE % B, ofEE 2R ETX50TIEHRWNEE X, T TARETIE, RV =T L
T L7 % L— |k (PET) NMKSEEESRZ DO E D TH D LCCOEET /L E LT, AtaA & OEFEROFESE %
AT,

AtaA & LCC OEFEIZIL, IRET A2 TRE  (A)

72 2RGSO 3 EE 2 % SpyTag/SpyCatcher 3 A 7
LEFALE Y, REZREEZERT S AA 12 % +-€ —
SpyCatcher %, LCC |Z SpyTag #fIimL7=V 2>
vy NN HERGHL, KIBE TERTH

AFE, KLU 7 (Fig. 1A), LCC & SpyTag DD B)
U —I2id, FiKk7e (GGGGS)s & B Lec

Lee
(EAAAK)s D 2 D%kt L7c (Fig. 1B), €L H % Nd_?{_;{_‘jm -C N_Ww -c
L5mlF =2—7HNTREGL37TCT1RHME L

Lo (EAAAK)s U v %1 —C SpyTag AL (GGGGS); : flexible linker (EAAAK); : rigid linker

72 LCC 1% AtaA-SpyCatcher & 3#Lfii L 72 2% Fig. 1. (A) Schematic illustration of construction of
(GGGGS)s U > 71—"C SpyTag Z M L 7= LCC IX  AtaA-LCC fusion protein. (B) Two types of linkers
AtaA-SpyCatcher & 1% & A KK L7222 > 72, used in SpyTag-LCC.

SpyTag-(EAAAK)s-LCC & AtaA OE#fE K% T 7 ¢

=T 44—, FOTRT T —BIGELZEHE p-= b 7 = = VO EEREBR CRME L7 & 2 A, AtaA
L STV W LCC & [ASEOTEMEZHERF L T\ e, ZIus OfESD) 5 SpyTag/SpyCatcher & A7
L& AWV T AtaA-LCC G R 2R TE 5 2 LAVRaniz,

AtaA-LCC fusion protein

1) M. Ishikawa, H. Nakatani, K. Hori, PLOS ONE, 7, 48830 (2012)

2) K. Noba, M. Ishikawa, et al., Journal of the American Chemical Society, 141(48), 19058-19066 (2019)
3) V. Tournier, C. M. Topham, et al., Nature, 580, 216-219 (2020)

4) A.H.Keeble, A. Banerjee, et al., Angewandte Chemie. International Edition, 56(52), 16521-16525
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A9y PREICKDESZEERTF FE AV -HBRNEARTTORMSRE
ORMEEF- FEAE V2 ((IRIFKREGRIRE. 2RFKBEE)
Development of inkjet system-based intracellular delivery technology using cell-penetrating peptides (College of

Life, Environment, and Advanced Sciences, Osaka Prefecture University!, Graduate School of Science, Osaka
Prefecture University?) OMURA, Mika® NAKASE, Ikuhiko® 2

IR P AN I3 2 FET 208, REWRFELE L TC~A 7AYoy va VIERETFLRD,
Z OFFIEIMEEMED < MR PNEAZY R @\ — 07 T MEEREME S MR EFREA~DORERKE N,
FZTAMRETIIIN G OREREZRRT 572012, 407 Vv MEE EPFERESTTF K (cell-
penetrating peptides, CPP) & MW7 #7220 BEASIMT OB 2 ED TWD, 7 V= y MEEIZ
XV E T EE, WM IEAZEBICHE L, M TBEMMA 7 ey by REFAT S Z
L CHMEBOEMEGN AR L 70 d, ElomOilaEE EERE 42 A7 5 CPP 1%, % 72 b AIfaE 4 ik
TERWES T OEYCT R 2N ~EETE D 2 EBNHLNIENTWD D, ABFFE T, |
FOHHOBES 2T THFEELZ 2 bo—L L, BAKE T ORE 2L S & TRiES
oWt EiTo77e FT2. AV 27V xy FAT HMZBWTHEMTREZ CPP OIER ATV, mEhRA
AR PN A D HAEEE A HED TN D,

Ao Py NER (7T A2—F 2 Jav—4) 13, S FF A3 (WaveBuilder™) . 1 A F &
BUAEERE (InkjetLabo™) . KON, HEMHA > 27 V= v b~y R (PulseInject0r®) R LI AT A
Wiz, &2 TORTF RiX Fmoce EFHIETEK L, CRIBICAIE L7z AT A O Z I LT iz

(Alexad88) Z1To7c, Wifri#, KON, HPLC THIRZICHG BT F RD5yF &% MALDI-TOFMS
ZHAWTHIE LT, BFELTF FEBIMA 7 Py b~y BT L, BE., Bk, HE. i
2GR E LT th, I A 74T S BUERE CHHNLE & fER8 L7223 5 HeLa fifICIRIN L 7=, D%, &
JEPEMEE, &KUY, HEA L — VBB A WO CE R T T RO REE B LT,

EOBIEMEA 7 F RS A FHV <7 F K2 (PBSIAfR) 2484 7 V= v MEEIC L0~
MU7=E 2 A, @ OMIEMEIC X AWRINEFIZ T, [ KBENSDETOY A N VBITHARET
bHZLEMR LI, FEEEELY L L FEHELZ&mD D2 LT, X7 F ROMAaEsE R
ERF DRI N, RERFFICEBNT, MlE~OX A=V LA BN L HREINT
W5, £z, MRS EE YL F K (PAD) ? ([Z5OWT, FHV lid4Z PAD (A5 2 & T, A1~
7Yy MEBIZLDAREM COMBINEAN, KO, BHELMISEHEELHRT LI EN T,

UbEoXsc, 4107y hATAZBEHT 52 LT, Mot MREE~DBEERIETTF RO
TN TE, B2 A NV IVEANAIREIC 72 5 T2, ARTFIRIE, Bz 2o fiie PN A Bt oo S g5
BNDZENEBEZ DD, AREZE AW AR T OB NEAGHHIIZ DWW T E HICE S
A

[£%3Cik]
1) S. Futaki, I. Nakase, Acc. Chem. Res. 50, 2449-2456 (2017)
2) I. Nakase et al., Mol. Ther. 11, 1868-1876 (2009)
3) C.L. Ellerby et al., Nature 5, 1032-1038 (1999)
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ERAERIICEST Y FY—LBHREZIERLERTF FEEDFT Y U TOER

OFHE ME"-5# KA - 1K EF2-El Rt ' (E/AKEL, 2EAKE)
Synthesis of A Peptide-Based Drug Carrier for Facilitating Endosomal Escape by A Fusogenic Sequence
('Department of Materials Chemistry, 2Department of Food Sciences and Human Nutrition, Ryukoku University)
HIROTA, Shogo?; IMAI, Takahito!; Yamasaki, Masayuki?; TOMIZAKI, Kin-ya®

FMIERT AT DL o TEYTH D 72012, (KN THIPEH 2320003 < £z, fRx REIE
MzEGlEE 23, £ 2 TRROB®B, BWEH O A B & LIz K7 v 77 U Y — 27 L (DDS)
DBAFEDNEANATON TN D, ITETIHFFIC, VoMl &, MR A 8RR L= DDS 23 H
EHEOTND, L LMBENICEDPIRVIAENGFERREK THLZY RY A h—V ATE, =
R — L2 X 2 Nal 3 R OGO O 53 Ok x e 2 sl S 23, Liedi-> T, REWAL
RSP A IZL > T, = RY—ARERLEMIEDLZ LT, = NV —LnbOEYOIINE
TRAE L, ZhRM 72 OEEN R L 70D, AT TIL, BATHHEICI W TR - B SN * v
U7 _TF R (Cap-p: Ac-A-I-A-K-A-2Naf-K-I-A-NH2) 1 > N R\ HIRIGE 1 DAZ AT S 7 F 712
7'F K (NLS) KO pH ISEMEDEERM AT F K& LTMLNTWD GALA <7 F K B OEyEds %
BT D 2HOXx ) T7XTF RetnEhakit Lz, S OICHIBNETCERIEIC X 2l & HiFE L
T 2fOXY VT XTF R, VALVT 4 REGEN LT EBbkT5Z &L TAT eI A~ — (GALA-
NLS) % Hii=IZi%dt « B LZ OMRRIZ DWW TR L 72,

Cap-p ZX—AZHIVRXF T T )LA LE A (FAM) % &S L 7= FAM-NLS-p-C } ()X GALA-p-C(S-Py)
FEAHERIEICE DGR Lz, IHIZENLEZBMAKT T 1 KIS SEHZ T, VALY ¢ i

B & L72 GALA-NLS Z &K GALA-p-C(S-Py) : Ac-(EALA)s-G-G-G-A-l-A-K-A-2Naf-K-I-A-C(S-Py)-NH:
L7- (Fig. 1), RUVT CD A~ FAM-NLS-p-C : FAM-G-G-P-K-K-K-R-K-V-G-G-G-A-I-A-K-A-2Naf-K-I-A-C-NH2

7 MBI X B kA O Ac-(EALA) -G-G—G-A—I—A-K—A—2Naf—K—I—A—C-\f\;Hz

pH IREM, ETAICF A L GALA-NLS : ]

4 Fh—/L DIT) ITL BT A AM-G-G-P-K-K-K-R-K-V-G-G-G-A-I-A-K-A-2Naf-K-I-A-CXNHz

VT 4 RiEG OFRBETm, = L Fig. 1. ~<7F KOS (2Naf = L-2-naphtylalanine)

T, VAT A U EEER FAM-NLS-p X O GALA-p Z#XFRRT'F K& LT, It A vz vzl
WNZEENOFHM A & b =87 > H3k o HeLa fifd z VW TIiTo 72,

CD A7 FVHIEEDFER, =2 KV —ANO pH SO pHS.5 IZBW T pHTS LV b a-~U v 7 &
NN L EZRBTH AT MLBRELR
72o F7-. DIT LERIZ LV P2V T 4 FES
DFFBEDFERR S 172, IRWNT, A UAFTE
TTCARTF REMEALZE Z A GALA-
NLS ZHWeE OB Dk aEt [
MHER S I, GALANLS 23Ty BV —Amd | oo ‘5 , gw‘ ‘ﬁ ‘
WA E T s A LTnBZ ear O L LT e
e iz (Fig.2), A H%IZIEAIET VE LT
FEDEEZRAD TETH D,

AHFFEO—ERIL, 2021 FEFEA KPR EHIN LR o ¥ — T v Y= 7 N R ORIEE (AR5
C:JP20K05713) OXEH#Z T CEMINTZHLDTH D,

CLMS images Calecin Calcein ~FAMNLS-p Calecin + FAM-NLS-piGALA-p Calcein = GALANLS

Incubation 1h

Fig. 2. ALt A o ORI SEEETAT

[1] Tomizaki, K.-Y. et al., Molecules 2017, 22, 1916.
[2] Subbarao, N. K. et al., Biochemistry 1987, 26, 2964.
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SrAVRUTBITVIFIVLRTF REREBHLI-2F /0y K
DERL

Of#ith - SHEA - Rt (EAKET)

Synthesis of Gold Nanorods Surface-Modified with Mitochondrial Targeting Signal Peptides (Department of
Materials Chemistry, Ryukoku University) NAKAMURA, Shoya; IMAI, Takahito; TOMIZAKI, Kin-ya

WHN A T AR GT 5 & HAO—ERIL ABC b7 v AR—F —L XIZNHIEZ 7 B o
L VAN S D b OO, D% ITHEANICHE L, e RiET 5, L L7 s, ABC
kT VAR —Z — DRI L 72 ZHIME T AR A2 535 &0 Ko OFEANTMAsMN
HE, BIR+HoIc B EIR W E W S IER RSN TWD, ZOBEOMRKE LT, &) /1
v RO HITHKT 2B HRIZLY ABC h TV AR—F—DZFAVX—HTHDHTT /3
VEFEAET DI har N TICHEELY 52 BRIMMEZ wkT 5 FERET NS, £ 2 TR
TiE, ZAIMET CHIfROI har RUTIC&ET /ey RedkE - ERESEH 2 &2HEmL, 2 hav
RUTBATY 7T (MTS) L&/ vy NKOEGIEROEREZ B E Lz,

T /vy RORBEMICHWS MTS X7F RELT L7 a~F LT 7= (Cha) & D-7
NF¥=r (DArg) % 3 [HIK WKL 7=_TF RN > B —% I LTV AT A > %HlE L7z (ChaDArg);
T WA > L7 (Fig.l), (ChaDArg); IZ Fmoc [EFHGRRIEEZ HWTEK LTz, WT, BfbeF LY
AFNANT B LI BAEHFALE L TET /vy ROBKEIT-oT2, SHIZ, XTF K-/ ay
RESEICB KRB T OSEHEEZ L F-E57-DICR ) =F Lo Y a— L AFLoFLF 4 —)L
(PEG-SH) 47/ 1 v FROREIEM L, % D#%(ChaDArg); ~7'F FIZL248T /7y R~OEI#E
Effi % A7z,

Ac - Cha - D-Arg - Cha - D-Arg - Cha - D-Arg - AEEA - AEEA - Aoc(8) - Cys - NH»
Fig. 1. (ChaDArg); DAL

(ChaDArg); ~X7'F K& HPLC E¥—D v —7 L L T#H 5, MALDI-TOF-MS (2 CHEET 551
AF =TI B/ONTEZENLENXTT FOAGREMHR LT, KWT, &7 /1y NOERFEHMN
% UV-vis WL AT VB IR TEM IZ XL V1T 72, UV-vis RIXAT MLz nWT, &7/ av K
O EHhE L O RO 77 XE I ZELEFL 800 3 L TN 500 nm A ITIZ A B VT (Fig2), £7-.
TEM B 60 v RIEO4T /S AHER TX 72(Fig3), UL EOREL D, &7/ 0y ROARITHK
HLl-eEZLND, 5%IFTF FBIWPEG-SH 247/ 1 v RiZEfiL, B—% BB IR
HIEZIT> T F REREER L724) /a0y ROFBEENZIT O TETH D,

ARFZED—EE, FHFE (R C 0 20K057130002) O AEIC LV FEhig Shi-,

1.0

09
08
07
06

é’ 0s | -
04 | \
03 | k
02 } -
01 }
0.0

300 400 500 600 700 800 900
Wavelength (nm) A —)L3—=50.0 nm
Fig. 2. 7/ vy RORILA~T kL Fig.3. 4/ v v KO TEM #i#

[1] Sea Rin Jean.et.al. Mol. Pharmaceutics 2014, 11, 2675-2682
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CONELGAIERIBFREEBH LA VNV EEERERET B/
KOo&)Loaas
OEIRFA - KAXT - % &F (RAEI)

Preparation of Hydrogel Containing a Protein Unit Modified by Two Different Fluorophores (Graduate
School of Engineering, Osaka University) INNAMI, Hiroki; OOHORA, Koji; HAY ASHI, Takashi

BT RaZ i, ot BESE 2R T 2@y F8EMKfI L, EL-WETH D, 25D
NA RaZFURRE ST ED, ZOHFIIIANBAIZIRNE L TR E (LS E2 5003 H
BDo ZODX D IRRNPISEMES N OREGED—> & LT, WS EIEEH T D80 1% 7 )V OrEE
IEBIE AT D FIEN T b av, e FHED 2 =— 7 2O REAN Y/ IND, FlziE, A D
J 7% T E PR DRI R L TR « SRR A B b S o 0 T e may T EEA LS
ML, JBATHZR e IER 2 L TE D Z ERMEESN TS D, —FH T, ¥ 37 EiL, {BES pH
I L TREESCTE 2 AL S8 2 2 IG B 2 BT 5720, ZFVICEANT DIREME Y T & L
THHENRTWS, BERLEAKEGEN L CE UV B2 =R BEMETICHET A5 LT, 278
PRAVERRII 2 2 X B D R 7 i IR AL E L O D = — 7 I EHE SN W RETH D L E 2
b, ZZ T HxITHLWZ A TOISHER AT VOREEZ B L, ¥ o 7 EOEEEHY
BATIER Uiz, BRI, IS BT &2 EEFMT 27210, ERE D2 7 BTk LT,
T VAR =BT X)L X—BE) (FRET) O RT—BLOT7 77 %—L L THIET 2 — oD R D
HOEM OB &R 772, FRET [ZIHEEHEEMEN TRV 2D, X 37 I — o080 28 A0,
BRI EDOENE LT BIIFE D REREELMIC L > THEERENE(T D EPHEEIND, WK
HCDZ T EOEM LY BAIHE S TR VX —Z b & ZIUCE D FRET O L% BIE-S1
52 LT, SOOI S Rt /e = 3 L X —Zb O E &R AL N B & b,

NA R VORRERE L THWSZ NI EELTR-F7 MraT7 ) ra2Hw, 37 BT
BATDHRFT—RBIORT 727X —HHOFEL L TCINLT LAV ET N TATFAR—F I BTN
FIEBR LTz, $TB-F77 /T VU Nl—DFR0HETDHI 7V —DV AT A UEEEERNEL, v
A I REERETDHINA LA VHEREEH LT, RICK VX7 EO N Kz BERICE->TT VR
fE2LTt%iC, Oy v rutr7Fr (DBCO) BT 57T T AFnm—F I VFEKE SN
Yy 7 RIGSEANTEALEZ, BONER-T 27 h /a7 ) v 2B BEOIER X O R TFIEIC
LVEHl L7z, AEETIE, SHIIB-T27 b a7 ) VREICEEEFEETDI Y DUEEE, ZJLE LT
AT e ROKIGEFIA LIz A FueZ Loz onTHiET 5,

: B-lactoglobulin i : Fluorescein i : Tetramethylrhodamine
Cysteine ™ O £ O e
modification s stretching & A
a3 — —
RN, relaxation W

N-terminal e TA |
modification | , Fluorescence Resonance Energy Transfer (FRET)

. |
N 2

) o § e /\/\/\‘ 4 denaturation RN

° O H\/\g,u B \L/) PDB : 3NPO —_— [ | -

Fig 1. Schematic representation of the mechanofluorescent gel

1) Y. Sagara et al., J. Am. Chem. Soc., 2021, 143, 5519-5525.
2) S. Schoffelen et al., Chem. Sci., 2011, 2, 701-705.

o o

CORFLZER EHEERELERE - (270 / 0V 8K - 1P-040 -



1P-042 BI5ENA AEREILES Y ETYA

R-BAENBIC L DMK EBN FEENTF FORME & kD HAE
R

OFHFR. LBAMRE., IRAEKE., FHE4. Jan Vincent V. Arafiles,
FULEEDTE, STARFE., Z KB (GEXIEHD)

Condensation of Antibodies and Macromolecule Delivery Peptides into Liquid Droplets by Liquid-Liquid
Phase Separation and Intracellular Delivery of Antibodies (Institute for Chemical Research, Kyoto
University) IWATA, Takahiro; HIROSE, Hisaaki; SAKAMOTO, Kentarou; HIRAI, Yusuke; ARAFILES, Jan
Vincent V.; AKISHIBA, Misao; IMANISHI, Miki; FUTAKI, Shiroh

PURITEN T HURRRRREZ A L TR Y . EmBEaiick T 20ty —ve LTHWOR
TWATET TR, O PENEEE LTORBBEAL TS, L LFURIETA XOKRE X (8 150
kDa) CEHKMED 7= O ICHIRE 2 Bim 95 Z LN TET, MENY FAEEN LT 5 Z L IIREETH
Do TOTD, PUREIESOF M ITMIEN S FEZERNE T2 HDIZRE LN TWD, FLiRE 23R L
HMREN A~ L IEET 2 FIELRIET 5 2 LN TEIUX, HuiREIE S o H P 2 kN5 712 F
TIEHET 5 Z EDNHRETH D, SWFFEE TIREMAIE~STF R M-lycotoxin DELHI % 2 LT &5+

KERTF RLITE”ZBA%E L7z[1], L17E IZ X W HUkZEZTemr 23R K S Hifla A~ & ik
HZENAREE e o7z, L L, LITEIC K 20 RA 72 MR N 2552 & FUR DA N T ORERIFRE &
RIEZ 5D & LITE &HURD L VAR EE TR/
WZAIRNICIEEE FTRE 7R THE DB RO B LD,
LI7E ORPTREDORMOIZIC LITE 2% &iF  RBIESEHICED ~ —
LS, Hilk L DBEA IR O 7= I HEI A BRI O xﬁ*”?y
WAL 2 NI R L <EAT DL Z &
W LTz, 72, ZokEkiToc ke &

L17E FRMRIC K D2 HUROMIENEE A T =X
LOFEHEIZ DN T HAFERIZTHI L2,

FERT AT OIIEEE & bICEEETRE LR DR—
FAUE7e 57 (L17E 40 uM, 1gG 0.5-1 mg/mL), #f -
AW 70 & O FEWERF T~ D3 F G PR G H &
o2 1T, FUEDORNRO L IR E 2 T
% 12 IR B TOHUAR & L17E O JSPTEE o BRI E L17ERERR K
HMMWEETHL LW IRE AN Tz, £ 2T,
BIAME 2 R o7 F RESI 25 U7= L17E k%
KAVERL U 7=, BRI U 7= LI7E BiEE w5 =
L TLITE XV HIERWTF FB L OBUAEE T
ITH 720 | L17E FAfxiR & gt iRk 23 5 FE
MEERIZ X v iR-HE A S92 &N
HETHDLEWND ZEBDIH-T[2],

[1] Akishiba, M. et al., Nat. Chem., 9. 751-761 (2017)
[2] Iwata, T. et al., Angew. Chem. Int. Ed., in press. DOI: 10.1002/anie.202105527
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2-3-FANLFILEL/ XY LF Y RERW-HEEERERR AL EE OHEENT

OFHEHA - FiEfEL ' - REKM ' - FEME 1 - AFERBA " - F&EFE 23 ("RKBRHE. 2IJST
CREST. 3iGCORE)

Mechanistic Study of Irreversible Inhibition of Reverse Transcriptase with 2'-B-propargyl-seleno
Nucleoside Analogue. (Graduate School of Science, Nagoya University!, JST CREST 2, iGCORE?) YOSHIDA
Yukit; NIMI, Yushi; FUSHIHARA, Daichi!; MURASE, Hirotaka'; KIMURA, Yasuaki'; ABE, Hiroshi® 23

DNA X° RNA W o -EMOBRERZTHHX I LAV R

A
T, RS RORGEOBA P, (OGS SHex R Py
FOBEERERS T TH D, REBOX I LAY RIZY R—AD mwﬂf s
BEH L BARRLIG I  & 72 BRI FE >, = DR Z B LT X L
DAY TR A LB OWHIEL LCIRZEI% e

PTHILTVWD, AIDS X° B HIAFR 2 EOBEEREBICK L T
b, WIREMELEN S L TEEA R X7 LAY K7 a7 (B)
TANAIELE LTCHEINTE T, LELERL, TNH60%

xO Base J’<0 Base

<I% DNA BOMEZFIESEHETTHY | WETHHEER NP ol
BIIZIIIE L Cunen, BRIEDRITZ @k Th 2, i TRRE——"
XIc, HIV 055 AMME 7 — R 00T 0o A A ATl Ta, N
SEFITHERK O B RIS 72 > T 1) | IO LSRR % FF > 1. (A) dAMeS 0o HERS

VR ERERLER OB R RD BN D,

Z 2 CUMMRETITH R EERXEZMHFL T, T4F% 7
T ) D 2P AT T =V H A E AN L7 2'-deoxy-2'-B-methyl-selanyladenosine (dAMSS¢) % Ak
L7 (B 1(A), 2D dAMeS (TR TEERIC L D EH O DNA ICIRD A ENTBE, 3o ) Vb
SIERIZL TRV URFD IMASRERE L, Uizl S &R anz @1®). =6
2. SISO SREBE OBV F A LR L =T VB AR T B T & Ciitn BEESE O JEME AT T
o7 I BRI L KOG L, WIRTRERICHT 2 AR EE WSz, EERIC, dAMeS 2 =1
V(L L7z dAMSSSTP [ X AMV Wil GESR 2 AW E T2 2 LN —HEMET v A I X VAL
melpotz, LonL, HEMEZER LEVIEEEDT I/ BRECIEHECH I T4 e L
=T VEBROKISHIIARBTH Y | FEMARAR AT 2 =X NI 5272 > Ty,

AWFFETIL 2'-B-E L AMEMX 7 LAY RORFHE A B = X L Z G 572012, 2'-deoxy-2'-B-

propargyl-selanyladenosine (dAPS) 255 L (K 2)., Zivxd AW TR SRR TR 2 ARG TE R
KOMEAIZE Y A TE, dAPS D =T U ERIRIE,
WERGRESEIC L 0 EF O DNA SUCihiAEh
e, H1B)DA D= R NS X | TR ;
WXL TT AT 2 e Thbid B2 b
Bo ZOTNF B TSN WHREREE IR L
TT LT AF A4 4T T Huisgen E{LAHINK
ko TEAFF T4k L, affinity FEHIZ X
0 s U Tz WA GRS 2 [R5, BLTE affinity 1%
O b & Bl S e Z o7 B D MS i
WradEd T D, BETIEZOFEMII OV THE
ZITO TETH 5,

(B) DNA $HEIWr A 71 = X
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1P-046 B15E/ A AEEEY VRS YA

BBEEA~DILA %R L1z Staple %BOEHEILS K UREHKED
B3R

OXKMHARIE" - BEBAN ' - FHEAN" - N T - FIRER 2 - ERE—° - #HER
BiE 1 ( BAXRFEXRFRARE FHEE. 2 hAATRKFET I, > mBKXFEE
RFT)
Pursuit of shorten and stability of Staple oligomer for application to a nucleic acid medicine (Faculty of
Advanced Science and Technology, Kumamoto University', Faculty of Science and Technology, Hirosaki
University?, Institute for Chemical Research, Kyoto University’) KIDA, Tomoki'; KATSUDA, Yousuke';
KAMURA, Takuto'; KITAMURA, Yusuke'; HAGIHARA, Masaki?; SATO, Shin-ichi*; IHARA, Toshihiro')

KRR SE, (K T EECPUREIR IS Z A LV mRNA 2235 Z R AfiECTh D =
b DRBOIBFAFRRRET I LVABKEXY VT 0 L LTREREFERHEED TN D, —J7, 3
SN ERRBEO—2 & LTHEIT O TEY | EFME L TOME &N T RERE 100g 4%
THBAITIE, RAREIEOL TR LA IcBWTHR 2L EHOERN L E ENTWD, s
THEBEREO — R RFH 2 IR S E 572010, ORGEREZEELT 52 & THlk=a A M & AR
5. QOEBIEFEOERNLEN M LS EEAZBEVEIET D, L0 ZREZBET DL EANA
ThbH, LrL, OQOESEFKIZE L TiE, BEFOER mRNA SIS S HBMEIEAT TIEAT 5
A ESbT 5 = & TR mRNA ~OFESICESBIER (72 —% v MR BNEEZE L TL
F, QODEAVICEE L L, AERANZEMZH ESE5 2 ENMbNTWAH AT (Xeno Nucleic
Acids : XNAs) Zfi14 5 2 & THERY mRNA BIMEER I 6h 4 2 FEE RS K& UK LEZ ST 5
VL UwIlEEEND,

ZOXOIRERENL, TrOTL—T

I3 Staple e L AT T E SRR A D) XNAs Reduce the length
C. RNAG-quadruplex (RGq) DK% 7 RR ﬁR I\NR M —> AR

WL, BT OB A I3 5 Hl
B LT, ARETIL, Staple #2725 RGq
DI LT/ 7T = 40 K LECRIT Translation suppression x
BHIRB T2 L THRIFERBITL 2 &
5 RSN RS L TR R B

ﬂilﬁﬁﬂ%ﬁ'é%ff’ﬁﬁb‘a“é A \ TE- <. Staple siRr‘ll-\. or Antisense
Staple KZERDEHLICHES F7 54— 4 v L 5
FADSRIZIRD 22 < BV 2 EAEE S R mmwv_

5, F7-. Staple KEE L mRNA YIS Ribosome Oo Staple _LLMLU_A::{';::*
DFEE L7250 X 72 < fEHT 5 XNAs mRNA 3

DOALE T X OHUTHIRA 22 (Fig. 1), T,

HEA) mRNA SIEr R O EH T < H 6
N5 Gapmer o~ O EHE L (3RS T Fig. 1 The concept of Staple systems.
7'n—F TERBROEERMEE HEI 2 &
MDABEL 72D,

AFFR T, Fx ORI L7z Staple B D RGq FERGHE R LU XNAs ZFIH L7z Staple £
fi% (Staple XNAs) OBIsFFEHIMEIBFIZBE L THET D,
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MEWGLBIEFRERZAT SBEXATHROBEEZEMNE L
HEXYRY—LASEOHR

O=188 - /MIZKRE (ZF4E XK PROS)

Improvement of the method for preparing super-giant liposomes to construct a giant artificial cell capable
of efficient gene expression in the interior (Proteo-Science Center, Ehime University) TAKAHASHI, Hajime;
OGAWA, Atsushi

[(F5 ] A THIRRIE, BUREA T, AEMBaBERE O — 38 (Bn 3B &) 2 2/ Man Z L 2L,
VIR =L EDH T HNMIFFEDHERS T EFHATHZ L TIERTE 5, ALMIO S 72T,
YA XOBE KRV R Y —2L4 (GUV, EFE 1~200um) RNELFEHEINATEY, ZhE TiZgono
GUV fRENHE SN TW5, FTH Twater-in-oil (W/O) ==~ /L3 3 > FRim@i#E] nNEEc, U
BE A G (B o Wo =< yay (VUREWI L) 2, U UIREHES 7 Gl )
TOKME (FMH) ICBT7ZT T, BRI R Y — 22T 5, 2 B/r oK @I L —5e
WD WB DM, VR Y — ABNERESCEE T 202 BT 572012, W VICEEERE
BPEHATHZE T, KHEDBEAICLY BRMICATEABRIEL 2L LAHETH D, Fio, BED
BR@EimEE AU, VAR Y — 20 A XEHIETE 57200 Tl AIRBIZATRERERE mm O
BEKY Ry —24 (SGUV) LRl T& 5, GUVICH L TSGUV X, VA X - BEEEHEcE5 2
ERBENEDTHDLEVSTFERH DN, VR Y —2NOEEBEERENAFERG (FREE T
¥H) ZELCLEORELH > T, ALMIEO D 7L E LTSN T hoTe, 2T
AR TlI, SGUV OFflEZ SR $25 2 L T, a AFEMEZE LY TEMEA2R->72F £” SGUV IZEH A
L. @R INEEFIHEBIEE 2 AT 5 SGUV YA ZAOBE RN THIFO/ERL 2 322 72,

[325R] SGUV ZiHl4 2121%, Wi BANICa AFEMR L & HICEBERE (R7n—2kY)
EEATHMLENH Y | BEREORMET CIIBE RN KIBICIHESNTLE S, £ T, FIDIC,
O AF AR ICBIT DA X I (YPet) OFBLE 20%LL EILE LW KO A7 m— 2R
REZFHE L, RIZ, YFEA7 0 —RARE T CTa AXEHREE AT 57200 SGUV OFFRSGM
AR 72 & QNTKFE DR, IEEESRM) b Lz, & 612, Blsctt T TRk &7 = o S EMIR
FEA SGUV O T YPet 238l S, SGUV 4L YPet B L [Hlcd 5 Z & T, SGUV NDOFH
hE A B L7z,

100 1

90 -

[#R] = AR OIS TRBIAE LA VEA 2 0 -
Ay m— AR 1% T, BERED SGUV BMANE  © L | Py
(F1 30%) |CH LT TIRIRE Th o7z, 1.5% A7 5 50 )

— APRE T TITW X B L AKFHOBEZENR /NS <L SGUV é :2
OB A RRD 775, WA - AR K OB AR 5 20 |
ARG 5T & T, RER D AREMEREA SGUV ] o
(B 1.7 mm) OMEUTETH Lz (FE7ERER: %9 60 min lane 1 2 3 4
VLb, #8UAESR:90% b), F7o, Bolgft FCHBLZ mRnA 4 + - -
SGUV OWHBIZH1T % YPet DFEHZN=RIT, SGUV DI SGUV  + - + -

\ZHB1F % YPet DFEBINR LM% TH-7- (Fig. 1) Y, X
Fig. 1 SGUV WAMZEIT 5 = A KR D

YPet & {5 13BN =R D Hhiig

1) ACS Synth. Biol. 2020, 9, 1608-1614. i W - wo L -
) i o (GEfe: "G image, 47 0t image)
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