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MERE VN BRERDSFREHC X DHEREFER

O%FithsEsh 1 - kMEZEMK ' - Haonan Kong' * AHEF 1 - RERER 2 - L EpfEsR 13
(RIXEHEL, *FTBFRRERRERZE, *HIX IIR-ASMat)
Design of in-cell protein crystals for the crystalline lattice transformation (Sch. of Life Sci. and Tech., Tokyo

Tech.,! Grad. Sch. of Life and Env. Sci., KPU,? IIR-ASMat, Tokyo Tech.’) KIKUCHI, Kosuke'; NAGAMA,
Misaki'; KONG Haonan'; TANAKA Junko!; ABE Satoshi?; UENO, Takafumi'?

JRA « 33 BLAIAYIZ B U 7= [ AR & In-cell protein crystallization
1%, £ ORRFARIE S AT ORI L ENE, ;
ZAMEFE DR - WERRIRHEZ BT 5.
[i] A3 i D 72 S ITARE @ YV D4y F-BLE 2
AIRETR, MM E AT b OBAET 5. iR
FERLHN TG U Tl a2 B8 % 5 W RE 72
Gt TIvy, ARG, arA NhL
T8 H ZHIVE CIZEEAE S, TIRELE
R0 2 b oy F U OIS 8 IS < WFZE
SNTEA[2]. LLZaenby o RrE=
R db C U b — Al b 5 O 4y 7R EHE
FBLIN TR, BE - ffSeaa e & v
NI BOFEGEETEHEITHRE SN TN D D
DO, W Z AT &I [EH — EFRERR 2 S E
S50 EHES OMENIIREE & ST
T, XU BEIZ X DA ET D FEH
TEIUE, ARBEROEE G TREZ,
FEMEIZETE L L0 khd e
METE 5.

Z T TH AL, MRNZ X7 B
CipB (2% H L 72[3]. CipB IZ 100 Z&HE 572
L2 NIETHY, 24 BlLICEVHZED | J
r—UREE R BT D [4]. CipB IZMIENIZ  Fig 1. The engineering of in-cell protein crystals for lattice
TRISND L HEMICHOES L, DT transformation. Proteins can spontaneously assemble into an
T LT SRS 17 5 et el h ol making e prifcaionad
(Fig. 1). Fk~ 1% CipB 7 — VO ENEH
WCEAL, F—y—r—VREON 2B R SRS OHRBENATREIC 2D E B X, 22
TAMZE T, 7F— VMR mE CREEL TWA T X VBEEOBEBBREH 2 220, k24K
AR & LNy R ORI &2 B Uiz, MR THARR S5 #E bl 2 6 R BRI -o E BAE T T B

(SEM), /M X #REBELEE (SAXS) ZI1Z U & 2 —HEOWIL A FIEIC L - TRIE L7z, BifE,
FEMZR 0T TR & A D = XA O TR A ED TV 5.

AN
[1] Ahmed, E. et al., Nat. Commun. 2019, 10, 3723, [2] Lee, S. et al., Nature 2022, 610, 674-679, [3] Bintrim, S.
B. & Ensign, J. C., J. Bacteriol. 1998, 180, 1261-1269, [4] Abe, S. et al., in preparation
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Development of chemigenetic far-red and near-infrared fluorescence indicators for metal ions (!Graduate

School of Science, The University of Tokyo) CHENG, Dazhou'; TERAI, Takuya'; CAMPBELL, Robert E.!

e Y — L ITHIRNOENYE L AT 2 F CEORNENPET DTS T ThY, AXT
HIAN B B WIZAEMEIR T DA 2o (REEY 2 KON, o X520, B L., FHAEERA LT
WAHPEAETE DY =L Thd, ZNET, IR FEITENE RV EE Tt —
DA SN TE D, TETITELS L ¥ oV B2 AT 2{b5FEE% (chemigenetic)
TP —b WL OB ENTWD, (bFEELEFEE I —L1T, S FLEZ N7 EREE T~
b2 R BEa2N UTRREICHESG LT b O T, NS FOREICN U TELRENE(T D, L
L. 2OFEIBRED L ZABRLNTEHSFICL@EA S TWwWAntE, Zofor 3 —0E—
HRIZONTIEZ NV BT E AW R 2 REEALETH DS, S 6I2, BEOLFBETF L
T =% 700 nm LA EOITARIMERITIZIZ E A RS TN RN,

AWFZETIL HaloTag % &% L /X7 BHEAFKE LCTHY, ARNTEERKE 2 RT-THY 7L A4
v (KY) ANV LA AY (C¥) OREEBER L, — 20O RTITET, KOG KAA T
& % Kbp ~7'F R#% HaloTag % v /X7 EH D 32 FETIZ~TF RV o —%r LTHA LTz, £ L TR
BHEROE Y —BEE B L, 2NHoDX U R7E 7 L— AU —27|Zxt LT, HaloTag & EIRAIZHE
ATEDHu—F I UFEERRAEIE D+ (JFas-HTL) ZfiA S8, KMRIEMEO L % invitro THE
fiL7z (M), T, —FmWEISEEZ R~ T P—DZERKICONT, XTF R H—~D
TIBMAME TV HLERBANEITST2TAT TV —NOEEPERRERIN L, 512, BV
P —2RIZT X LA RE N (error-prone PCR) Z 1TV, KHZ K 2 H0EHIMN & BIFnME A #5835 720
OFgIAME S 7 AL Z i LT, & ORERS O NI O = > D2 AR (HaloKbpla-c) 1. invitro
T KYSINZ E D 3000%DE S MAE R Lz, Zivh = >0 REIE, KNZx L TERZENE W, T
D, Z L THRWEFEZ RS RBREMIEC THEWIIT 2 ERTE S, 2 b0' T —ITHlaN
THFEBRIC KRINC £ % 865 % 27k L7z | HaloKbpla-c & & Nk U w7 LA A2 F ¥ 30 (BK
F X ) ICBETICARBLSE S 2 LT, BK T R ~ORRKISHE S Mifan 5 o K
LEIRTHEN TS,

FLZODDOMRETIE, TR E P —OBFE L BHIEL, C2' DS RA A Th D Calmodulin ¥
VORI BEZDOREERT T RE, LR L [FERIZ HaloTag % v /X7 B D 20 fEFTICANTF KU > —%
ML THA L, LT, U7 =VFEARTHLITRIVEES 2RSS, CakTFE03 B b %
invitro TRl L7 (XA), ZOFEE., Ca? NI & - THEIETRED 70% DA &~ o —DZ 5
& (CyHaloCaMPO0.1) Z[F/E L7z, 5% X, EOWMEERRICRTF R v hh— b —2RICAR
BAEIT) 2L CERRORBEILEZIT), iz, BROERDECAEILN e Ca AL LIz 2k
EERT H20, Ml &~ ARNTOFERZ LT 5, [FROIZIE, & 5ICMOERNS T 0fEE
R AL AZDNWTHRBRD ik E AW CERIMEFEBIRFE P — %2 ET 2 TETH D,

Kbp Calmodulin and
(EON and Calmodulin-
domains) binding peptide
r— r—
( ] T L ?‘}
° [VAAA 5 '
+ — — + — —
/\V\ “
HaloTag7 JFgss-HTL HaloTag? Cyanine
derivative
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Incorporation of three-dimensional structure information into
machine learning models for the prediction of high-

performance oxidases

OJ7JUvh VURrT77—"-5BR #EE '-&H @BF' (ERRERIKXF
THEHERTER)
Incorporation of three-dimensional structure information into machine learning models for the prediction
of high-performance oxidases
(TUAT Dept. Biotechnol. Life Sci.!)
VAVRICKA Christopher John'; YUZAWA Satoshi !; SHIOURA Noriyuki !

Structure-based and machine learning-based methods were combined to discover and engineer various oxidase
enzymes, especially pyridoxal 5’-phosphate (PLP)-dependent oxidases and cytochrome P450 (P450)
monooxygenases. First, we applied structure-based rules to curate enzyme sequences into positive and negative
groups for machine learning-based classifications. More recently, we have developed methods to incorporate large
datasets of enzyme structures together with docking scores to train machine learning models for the prediction of
substrate affinity and enzyme activity. These models are applied to the selection of optimal enzyme scaffolds, the
rational design of enzyme variant libraries and the iterative process of machine learning-accelerated directed
evolution. The resulting evolved oxidase variants can be applied to the biosynthesis of various target chemicals

including artificial compounds

©Division of Biofunctional Chemistry, The Chemical Society of Japa2DBi®&ehnology Subcommittee
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Urbana-Champaign. 4. Carl R. Woese Inst. for Genomic Biol., Univ. of Illinois Urbana-
Champaign)
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BRILREICE T AERESUBERORE

OkBBE"2- Nthil ' - RIEZZX ' - Isaac Cann®* - BiRFEE 12 (" TEKRI.
2RRIFAAD—ARRTT AT 3 AV AKT—N\F - v oR—UKRIA Y
ANAARS—FER AA Y/ ART—NF ¥ oR=VBH—I R V=7

J LAEYZFHERT)
Identification of an enzyme involved in folate biosynthesis in the intestinal lactic acid bacterium (Grad. Sch.
of Eng., Kyoto Univ.}, Integr. Res. Center for Carbon Negative Sci., Kyoto Univ.%, Dept. of Microbiol., Univ. of

Illinois at Urbana-Champaign’, Carl R. Woese Inst. for Genomic Biol., Univ. of Illinois Urbana-Champaign*)
SATO, Takaaki® ?; KACHI, Kaede!; NAGASAWA, Mainal; CANN, Isaac® % ATOMI, Haruyuki®:?

bt NMENIZIIZHED SR BOMENEE L TEBY ., IBNMEEZ R L TW5D, ZORERITM
PPV EME OB EIC L > TEMT D22 RG> TVWDN, ME#EDONT VA E RO ENE
FORFEIZE S TRWEEZ 5225 Z LRI TV D, EERHELEFEICR R 2R RO
MRz FECENT, BEROHIEO A ZMET 5, b LAIBEEOHHO A 2GR T 25728 L
THENMEEZ G TE D2 LIRS D, £ 2T, WA ITE T~ OENEORH 2 B
o2 2B L TR ZHED TV D,

ERIIE X I BHO—DT, ZOBELETHDT FT b Fr¥ERIT | BALORFEELZZITRY . £
k% R R A~ 2 2 81X oTT7 2V BOBBOAEGRIZH S LT 5, EROERK
D —#B 6-hydroxymethyl-7,8-dihydropterin diphosphate (% GTP 7>% 7,8-dihydroneopterin 3’-triphosphate
(DHNTP)35 & 8 7,8-dihydroneopterin 3’-monophosphate (DHNMP) % #& CAE K I 5, %< OMIEIZE
VT DHNTP 726 B m U e % liiff L C DHNMP % 5% 9% DHNTP pyrophosphohydrolase (FolQ)i[]
E STV Tz, LA L 2005 FIZHFRE Lactococcus lactis \ 2 ¥\ T O F 72 2007 4RI Escherichia
coli CINTHENWTENENT X/ BBELHIN R HEERNFEE SN (2 2 TIEZENLENLE FolQl BXL DY
FolQ2 9 %), LML, ZNHDOBETOHAMIZRERNTH Y, 4 = DHNTP pyrophosphohydrolase
DAFIET D ATREMEDNVRIR S Te, BEE & S D HBEE Limosilactobacillus reuteri I3XEEFN D HEFEA= G Ak
BETOIIEALEEY ) 2 EIZAELTHWBIZHN D 5T, FolQl BX O FolQ2 BEZE D WT D RE
07 BRI, E 2T ARWFE TIIMNFLEERE L. reuteri (23315 % DHNTP pyrophosphohydrolase @ [l
ExHRE L,

EHBIE T2 RET D707 ) MEWREMNT LI 2 A, ERAELSKELB T 284X VNI
Ham1 family protein <> XTP/dITP diphosphohydrolase & #£7E & 41TV HAEREAR I 72 Lreu 1276 a1 % H
U7z, Lreu 1276 232 — K9 2AABLZ & o R 7 B % KRG CRif - RS L, RESUEESR O AT 2
7= & Z 5. DHNTP pyrophosphohydrolase {EPEZ 7R3 2 L 3 B & Ae o7z, BRI Z &212, FolQl X°
FolQ2 X Mg A A > ZFIHT D DKL, ﬁ%%iMﬁ%ﬁ/%w%ﬂé~DmWP’ﬁ¢é% 155
L BN ER S AR50, Lreu 1276 BB D AT f0IQ1 3 X O folQ2 Do3Ai & 2 EEL
TELT, FLEFDOT I /mﬂ%¢¢%LiMm1ki&mmzm%m&UTwﬁwotoui®_
x5, Lreu 1276 23 L. reuteri (23} 5 #H13R DHNTP pyrophosphohydrolase TH Y . 7= F DEERSF
DOFRE v 7 BMEICEB T D5 = DHNTP pyrophosphohydrolase (FolQ3) Tdh % = & #HH LN TE 712G,

(1) S.M. Klaus, A. Wegkamp, ef al, J. Biol. Chem. 280:5274-5280 (2005)

(2) Y. Suzuki, G.M. Brown., J. Biol. Chem. 249:2405-2410 (1974)

(3) S.B. Gabelli, M.A. Bianchet, et al, Structure 15:1014-1022 (2007)

(4) K. Kachi, T. Sato, M. Nagasawa, I. Cann, H. Atomi., Appl. Environ. Microbiol. e0081424, doi:
10.1128/aem.00814-24, Online ahead of print (2024)
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Synthesis and photodynamic activity of zinc-phthalocyanine substituted myoglobin-albumin fusion protein

(Chuo Univ. Faculty of Sci. and Eng.') YAMADA, Taiga'; KOMATSU, Teruyuki!

SR 71 27912 (Photodynamic therapy: PDT) (X Z BRI L 7= Y BARAI Z R L | 855 (0n) ~D T F/LF
—RB B CARN T 2 —EEHEEFE (102) ICKVMBSEZLFHE T 203 AIRIRIE Th D, G CIIKEEMER
NTAVAAER OB, 7R TV R T AU 7o GRS TS, Ll *ﬁxﬁ’]iﬁf/v74)/ﬂﬁ/\¢@
V3K R CREE L O] EE%ES’&?U?) PDT FYEHAREAIL L CTHEREL 22\, B L, BRUKIEAR /L7 4V % PDT |
EHT 22N TENIE, IBPFEERO BRI RIS, ITHE, ~DZ R TE DT a7 ) IX
(FeP: heme) & B FHA /L7 4V TREHLTZFRERR A~ LZ L7 E 28U PDT (20t 3 HHF2E03 7 H 246
BHTWHD, Fexld, 347 v (Mb) ICERMILTE 7 /L7 32 (HSA) Z384# L 72 Mb-HSA [l 2o S B & A Rk
L. ZOHEN 7 a bR L7 4V IX (ZnP) [E#A (ZnMb-HSA) A AFMIICK LT PDT i&ME2 R~ 4285205
MU 2, RFZEIE, KBNS AR 2R BLS 57012, figh7 #rs 7 =2 (ZnPc) E#t Mb-HSA
(ZnPcMb-HSA) %5 kL (Fig. 1A) . ZOHEE, S L85, Ml EGA 2, PDT 1EMEZBIONICTHIEEH
L7z,

F ERTEEREZ VT Mb-HSA 2 E4EL . 77 4=+
—a~whI T 74— TR 2, l—7 % ) 4EIZXD FeP
ZBRELT-% (apoMb-HSA) | ZnP Z¥RIIL T ZnMb-HSA %
1572, FITC THE#&L 7= ZnMb-HSA % FV T HeLa HIHIZ %6
FTHEOABRBEEFHILTZEZ A, ZnP O A3 IS
7=, ZnMb-HSA 7SR 7= ZnP 2SHAEPNIZEUA Fh,
BT E NI EUA ENIRNZ ENR B 72577, ZnMb-
HSA THLEEL 7= HeLa AARIZ H 2 LED Jt% 10 57 fEl R

ey
&;5.37

ZnMb-HSA

. 4

ZnPcMb-HSA

FeP (heme)

5& (400-700 nm, 25 mW/cm?, 10 min) . ZnP JEEKTFRIIC  (B) I
120 —— n -
MNAE 77 2 HME T L7 (Fig. 1B) . 1Cs0 13 5 M ThHY . ZnMb e ZPCMb-HSA

(ICso =4 uM) L[RI% T - 7=, 1%
RIZ, apoMb-HSA & ZnPc #{RA L., ZnPcMb-HSA %4

X L77, ZnPcMb-HSA @ UV-vis A7 ML B L OV A~ - -

MUIE ZnPeMb E—E L, ZnPc 7% Mb ELICHE S L TDHT ICso

EmbioTz, HIEHZED 10, A RKHEIL ZnPcMb 5 LL, \\ \N’

HSA 25 & L Ch b PR RIS B A TS TN Z e S

NElpoT, ZnPeMb-HSA DS AFMBBIZINZ 5L, ZnP [alkk

ZnPc O FDFIIENIZBGA F472, ZnPcMb-HSA TRLERL 7= [Z”Pl or [Z”F’C] (M)

HeLa FAIZAR OEZ L (620-700 nm, 10 mW/em?, 10 Fig. 1 (A) Synthetic illustration of ZnMb-HSA and

min) . PLOASEVEZEAML 72, 1Cs013.0.14 M THV, ZnMb-  ZnPcMb-HSA. (B) Cell viability of HeLa cells treated

HSA 0 1/36 (2 T L7=, ZnPeMb-HSA 1 ZnMb-HSA LTl o o e eosA 10

AT ARRE, RIEENOFHVHRE T, FEL SV PDT {§F mW/em® for 10 min)

AT D END-T,

80

Cell viability (%)
8 3

n
o

1) T. Yamada and T. Komatsu, ChemMedChem, 2023, 18, ¢202300373, 2) T. Yamada and T. Komatsu et al., Chem.
Eur. J. 2023, 29, €202203952.
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HRESRH) Y FIZR 2P EHRERICE TS AMPA ZEEKD
FRE BNREARAT

Oééfﬁz%‘ng "+« Hansel Adriel> - f)Ilii4E ' - SEARK ' - BRRZE 2 - HRBETF
ERES T (RBKRREI., 2ERIALKSTH., S EBF SPring-8)

Novel chemical probe to quantify the AMPA receptor trafficking in neurons (Grad. Sch. Eng. Nagoya Univ.
!, IMRAM, Tohoku Univ.2, RIKEN SPring-8%) SOGA, Kyohei'; Hansel Adriel?; Nakagawa, Mayu?; Shibata,
Akihiro'; Fujiwara, Takaaki?; Nango, Eriko?3; Kiyonaka, Shigeki®

HAX AR R Tl MM & 5 LSRR EME ORZ 2 L CTIHMABIEE 1T - T 5, MBI
%ﬁ#%@@ﬁ®/7+wpmébf\%@ﬁfﬁﬁ%?é ENHBNTWD, KT, Wﬁméﬁm
HET D HEAEIX R (LTP) LMETN, 58 - FEHO T HEETHL Z ERMbLATWS, LTP (2R
DOLMRMREME SRR L LT, BEEOMREIELH S AMPA 7L 2 I U RK (AMPA 7
) Bd5, LTP K, 7 A ED AMPA FERBBLEITHM L, FRIBEN S HISTUET L2 L
DHEHILTWD, Ll BEENEINT 25872 A 1 =X L%, REFZICEEI N TOHRN,
T B EIZ, AMPA ZREZ AL T B0, U REERME(LFEE 7Y v 7 r I A R Y — & A
Bl TEET SOURIEER L, ZOHEE, NEMNICRERT 228 K2 ILEBAMICaREE
ffiATRE Cd D72, RO HPHH & o To R 22 AT IZFE T ICAE - Ch o 72, LvL, 7L
{LICERRERILA L2 B3 5 72 a2 AU b NN Ch D Z E MR E LT bz, 72, — &
MlaREICH TE ko LT L TE 20 e, LTP IZL > THlc=F V¥ A b—v AL TL
DR DIRAGT DT NIMAIIARARE CTh - T,
ZD X RMESEZTRIRT 5720, {EBEDOXA I 7 THREED AMPA 25K %2 B IC LT
T DWIAERHR Y v ROB% %47 > 72, AMPA Receptor Fast Staining 488 (AMPA-FS488) & 4 i} 7= 7' 1
—70F 10 LN &V D I < SRR TR AR I NTERIIZ B BL T 5 AMPA S BROIZEFRN AIRETH 5
ZEMbhots, o, Ny 7 7y —IC K HWEBETES ICHRWEE S Z LD AR 2R S RTEE
Thb, ZOLD 7%, WEH PSR RFEZFA L, LTP FfD AMPA AR OFRELE O ZHE X
ZEIZHEPI Lz, S 61T, RRIFELMATICIRVTIE TH 5 BT ~ ki LA GbE b 2 L
W&o T, WERARHTHo72, AMPA ZHEEROFEBLEDOBEN A B = X L OFRNTIZ A L7z,
ARFEFETIL, WIAZR Y H > ROsy Tk et BRI 2 W 7B REMAT OFEMIC DWW T 5,

b

AMPA FS488

AMPA FS488 ®/
<105

VVashout

Merge
AMPAZ &K

Fig. (a) Schematic illustration of AMPAR staining using AMPA-FS488. (b) Confocal live imaging of cultured
hippocampal neurons stained with AMPA-FS488.
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F18M/N A ARENFE Y VRI DL

—ROGERK | RTF R

RIF R
BE £ =B (EERMESHFR)
2024%9H813H(%) 13:40 ~ 14:40 B&1% (KRHEE102)

[20B-01] FFiE= OV K'Y 7 (CN Y 2 IRAIEEBRERTF K DOREH
B 2K KE S, BA £ (1. RBAZIEMERL 2. IPFERKZEZHTE
Bl 3. BILRAZEAT)
13:40 ~ 14:00
[20B-02] AIRZTF R K B HiEREE EE DIRIE
*HE w2’ B mE'. AR EN. B AKX A EN. B R (1. BILARRMEL
2 . fIER)
14:00 ~ 14:20
[20B-03] I\ =Y RXREZFEITI3 AU ITLINBE-BRRTIFRENLITUYED
ZEt. BB CMER AN Z X LO&RE
*RE iﬁ/fﬁk R FAM? (1. ERERIAPRPLE, 2. RFUBRIKZHRAHER)
14:20 ~ 14:40

ONMAMEAARCES EEHMAERE(LZES - N2 70/ OJ—8K



20B-01

F18E/NA AFEENFES VRID A

RS b v R 7ICHd 2B IRMREBER T F FORF

OFpafssik V2 K 3 - BHER " ( mAREL. 28, * mREMIEMN KKEE)
Chemical Design of Hepatic Mitochondria Targeting Glycopeptide and Analysis of Uptake Pathways
(Graduate school of Engineering, Kyoto university!, RIKEN2, Graduate School of Medical Science, Kyoto
Prefectural University of Medicine.’) NOMURA, Kota'?; OBA, Makoto®, NUMATA, Keijil?

Cell penetrating peptides (CPPs) are small peptides that effectively penetrate cell membranes, delivering diverse
substances including itself, enzymes, DNA, and drugs into the cells.! However existing CPPs face still two
challenges: no cell selectivity and enzymatic rapid biodegradation.? To address these issues, cell and organelle
selective penetrating glycopeptides were newly designed by modification of existing mitochondria targeting
peptides (MTPs), which has no cell permeability by itself, and incorporation of N-acetyl galactosamine (GalNAc)
as a sugar ligand for enhancing hepatic cellular uptake. GalNAc moieties can achieve enhanced hepatic cellular
selective incorporation by specifically binding to asialoglycoprotein receptors (ASGPR) on cell membranes.’
Furthermore, the mitoNEET* sequence as MTPs of the glycopeptide also facilitates their translocation to the
mitochondria, thereby enabling hepatic mitochondrial selective drug delivery system. Some glycopeptide
derivatives with different GaINAc positions were chemically synthesized using microwave-assisted solid-phase
peptide synthesis and CuAAC (Copper-catalyzed azide-alkyne cycloadditions) with lutidine and tetrakiscopper
hexafluorophosphate (Figure 1). All derivatives were incubated with various cancer cell lines (HeLa, HEK, HuH7,
HepG2), and the cellular uptake was determined by flow cytometry and confocal microscopy. The results showed
glycopeptide derivatives were taken up only by HepG2 liver cells, which express ASGPR on the cell surface, and
colocalized in mitochondria. This time newly designed glycopeptide with GalNAc and mitoNEET sequence
selectively penetrates the hepatic mitochondria (Figure 2). Endocytic inhibitor assays of cellular uptake showed
the designed glycopeptides are taken up into cells by clathrin-mediated endocytic pathways using ASGPR.
Moreover, circular dichroism (CD) and high-performance liquid chromatography (HPLC) analysis showed that
GalNAc motifs have no negative effects on the a-helix formation of mitoNEET peptides in the cell membrane and
sugars inhibited biodegradation by some proteases, extending half-life in the biological system to make
glycopeptides suitable for long-term delivery in vivo. Hepatic mitochondria-selective penetrating glycopeptides
generated based on our module combination strategy (signaling peptides and sugar ligands) will overcome the

limitations of existing CPPs and drug delivery system (DDS), providing efficient cell-selective therapy.

HO
OH

HO o)
HO _OH

g:o AcHN °\_\ g |
HO OB RehN O 2[ ® ® ) :
OSER A oeocmem [Liverj— o

AcHN
u u “ = GalNAc-linker)
¢ Selective |Otherorganelles

OVNHy ‘.
EEBOOEOEEHD Y e

. H Mltochondnu is stamed by mltoTral:ker
mitoNEET = MSLTSSSSVRVEWIAAVTI (Red). Rhodamine B is shown as green.

AAGTAAIGYLAYKK+XXXXXXXX (37aa) RhB = rhodamine B (fluorescent; 567nm)

Figure 1. Hepatic mitochondria targeting glycopeptides and the pathway of incorporation. Figure 2. Colocalization in HepG2.

Reference; 1) Desale, K. et al. Biomater. Sci. 2021, 9, 1153.; 2) Fominaya, J. et al. Ther. Deliv. 2015, 6, 1171.; 3)
Hu, J. et al. Protein Pept. Lett. 2014, 21, 1025.; 4) Wang, Y. et al. J. Biol. Chem. 2017, 292, 10061.
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20B-02 BI8ENA ALY Y ETY A

©OBRFL=E

AIRTF FIZ&k MR E ER DIEE

OHEMZ - BKWE - AFEN - RBFEKX - BEN - PHE (FLXE)
Manipulation of lipid motion in the plasma membrane by artificial peptides (Faculty of Pharmaceutical
Sciences, Univ. Toyama) NAKAO, Hiroyuki; SHIMIZU, Hiromichi; KIMURA Yusuke; SHIBASAKI, Sota;
IKEDA, Keisuke; NAKANO, Minoru

BERAEYOMIEEIL, @%., N7 AR—F =T LD R —(RIEM 72— 5 R O AEE gk 2
TSN E TIERIFRZR AR BB S HERF S v T D, S ELS ifx77%/w:)/(mﬁ%x74/:
SV ABIIEFRRATZ 7 FONLEY  (PS) RBAT 7T UV ) —AT I UNRIELTND,
BEIERIRDICIE F B O®EEZEITH VU VIRE A7 707 7 —8nNEE b SN D &0 Z OIEFHIED AR
TS, VVIEERAZ 7077 —BDiEMH X, ~7 v 7y —VIC L 5MaER, migEeE., Miast s
JaOgt7e & Bix I BaBRE DO RBUCB W TR LD, LR -> T, A7 77 T —F ORE & ik
L7 N LIS Ko TR RN E IER FRIE D B2 358 T 5 Z L A& X, MlatgsEZHlE 25 2
EWAREIC/AR D B 270, Brl, ETAVEICBWCIRE A Y 707 ) o ZiEH 238819 5 R E R
TFRERBELTCERZ (1-3), ZHHDOXTF NiX, BRE@ESHIZEE U 72 BIKMEFR LD HEE Ot
S E M EAEH T 5 2 & CIREOKE AU 2 B8 2 (RHET 5, L LAans, BEZIET25HMT
AR EMREZRE L T ld, D DOXTF REesEnbIEERBICHAT 5 2 & 13K
Tholo, AW TIL, MEMERELZ N RMOAICELET 5 Z & T, BKMED C KMl HifA I
LHZEERELEAATF RefHllcT VAL (K1 L), BF VK - SRR L IZXTF Ro
EEAY T 7 v ZiEMEZFME LT,

N KUilZ Arg % 4 7535, Leu & Ala BRI A IRE

WAL BANRIE U L1y T ek L () Ghe RATALALALALALALALALA
1 B), EFNMEE LTEIZPC DL RHIFERY 7 V& 2 R, Q

4R2Q R,ALALALQLAQWLALALALA
AT, CD AT MEIC S o7 MTHM LT 4m§]£MAME%ﬂ%EMﬁM&A
RTFRE o ~U v 7 AEEEERT H 2 LRI
7o HOEEERR L7Z PS ZHWCHIRE A7 T 07U v 7% —peptide 4RRH
PEZRHIT 5 &, EEE SR B R A A 2 FR AR 0.9% 3.8%
L7z 4R2Q. 4RRH OIEMERE W E B G5 T2,
Bife i & L C HEK293 # VT, X7 F RIRMIC &
HRREIERFAE D BRI OW TR L7z, @ENEICR ’ 3.2%
fELTUW% PS Oz ~D & & FEXt PR O F PSEE i MmAa—
FEL L7-, @AERE U 77 annexin V. (PS IZHRFEADL :ﬁ’iA
THEXNIE) ZHWC, Zao—% A b ARY—- 1. BERYSVITIVIRTFR
FEBELIZ LD PS & ﬁm%%#mbto%Twﬁkﬂ DEFNERTF RFEMIz& 3 PS EH
RIZ, BIKMEFR LA 2 B ILA T 57 F I 4R2Q. 4RRH
ZUSINT 5 &, PS BHAMOEIENKEHERLEZ (K1 F), MRV LEZXT T
RIZHIPREIZRE LTV D Z EDURENTz, MO T F RiES & & annexin V DA EIZIXIEDFE
BRA LN, ZhoDZ enn, MIERICHASNTEXTF RRBEEAZ Z 07 ) v a3
EC, IREIE LT AE ST D 2 LR E T,
1. M. Kaihara, H. Nakao, et al., Chem. Phys. 419, 78-83 (2013)
2. H. Nakao, et al., J. Phys. Chem. B 122, 4318-4324 (2018)
3. H. Nakao, et al. J. Phys. Chem. Lett. 11, 1662-1667 (2020)
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20B-03 H18E/N 1 AEILES Y RTH A

NS =Y REFETHA4 ) OO LMBR-RRRTF N T

)y RDE&ET. ERRUER A B =X LD#&E

ORBEH ' - RIEHE - HAM 12 ( RREAE, 2RTEARAHRR)
Design, synthesis and mechanism of action of iridium(III) complex-cyclic peptide hybrids inducing

paraptosis (Faculty of Pharmaceutical Sciences, Tokyo University of Science', Research Institute for Science and

Technology, Tokyo University of Science?) NARUSHIMA, Nozomi!; TOJO, Toshifumi'; AOKI, Shin'?

(5 - HiY)

WMIFZER CTlE, 7 v A X L— N U 27 A (In(D) SR & B T4 2 PHEE 7T R H-Lys-Lys-
Lys-Gly-Gly (H-KKKGG, K: lysine, G: glycine)®D/~A 7 U » K43 (iridium(IIl) complex-peptide hybrids as
amphiphilic conjugates, IPH-ACs)3 & k HIJFEMENS AMIE TH 2 Jurkat IS L CIRINE 72 M S5
LM & R 9 (ECso=1.5 pM)Z & 25 Lz, 205 O IPH-AC I3/MafRs 5 2 hay KUY 7 ~0 Ca?t
WMAEL/NEE I by R TOEMEZE>T, 7077 AllaEO—~D2>THH /37 h— A%
WD EPRBENTND,

— 5 EERRAR T TF R e LTI T RRER ST b, ABEETTF RERIR(ET 5 &
—IRENZ T IR A= g CEE ., R K Dol MR b MR S A O B R L
HFRFC&E 5, 22 CARIFETIE, KV @EWHIBSETEIEME & 22 35 LT Ir(tpy)s @ SALICERIR
ARTF REHEANLR IPH-AC 26 L, & D0 AAIRSETS BIEHREAL 21T - 72,

(5% - KR

IrCl3-3H,0 & tpy (2-(4’-tolyl)pyridine) 7> & Ir(tpy)s & Ak L7214, ALEEBRA R L Ak & i < BBk
POSIZE > THNRABIEE L, C8 YU v —Lifit S, —FH., EHAGMRICLVELNTEHT
F RIBIET DEIRASTF FEGM L, Ir#Ro C8 UV v h—E8 LA L CHMDILEM G-, £
D AABRISETH BIGME 2 | BB X DA e 2 b@lisg & MTT 7 » & A Tl L7z, % 7= IPH-
ACs DIEEHEREZFH L C., IPH-AC THLEL L 7= Jurkat HIfRIZ OV T, HAEPN Ca2 ol N/ NS B 0t
K7 m—7 & DIGLEZITV, IPH-AC (2K D/3T7 b= 2D HEDIIT 21T > 72, RFERTIL,
INHDORRIZONWTHET L TETH D,
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F18M/N A ARENFE Y VRI DL

—RROEERK | *ELRSE

RTF R - ZEEEE
B BN R (RIAE)
2024%9H13H(%) 14:50 ~ 15:50 B&i5F (K&E=E102)

[20B-04] 1 VO I 1 v hEfTEBEEBUERTF R =AU\ ZHMENE A M
AN EER. =2 B8F BEAE. B #2 EHaE . hEAE (1. KRAM AR KF
BRIR AT
14:50 ~ 15:10
[20B-05] 750V 7 Z U RNIBRREAE (C K 2 UEHKB DD FRBHED K NI EE
*ER B AR DBRAENT (1. REXE HEYMER R
15:10 ~ 15:30
[20B-06] FEIRIRBU A TELE & A TIEE DN SE B3P miR-21 BB DR F
A BIETF . B R, IRT OEEL B 2E° EMRIR. FE 8P B EZS (1. @E
BERAZ, 2. BKRI. 3. F/EBI/R—yavytys—)
15:30 ~ 15:50
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=k 42

BI8EINA ABENFES VY RI T A

A0y M ERBBRBERTF K& AL HRNE A ST

ANEFE'"-ZEET - BEXE - ELRE - A - OPEHEE
(" BRAKBEIE)
Assessment of intracellular delivery by cell-penetrating peptides using inkjet-based technology (Graduate

School of Science, Osaka Metropolitan Univ.") OMURA, Mika'; NINOMIYA, Sohei'; FUIIWARA, Daisuke';
MICHIGAMI, Masataka'; FUJIL, Ikuo'; NAKASE, Ikuhiko'

HIRPEAIE L LT, flziE~A 7l va by buRb—ya VERETF LN
Do ZAUDOIFIEITMEEMNEN B < MIRNEASEN B — 7T, EEDEME  MIRAEFRA~D PR
MRE, F2, MIANE AR NNETH Y | BRI RZKEELAT D EV -T2

DT D, AR TIRZ N D OFERZ MR T D722, A 7 V= vy MNEE & iRk~
F K (cell-penetrating peptide, CPP) Z T T2 7o IR B A IR O BH%E  (Inkjet-CPP 5) A D Ty
Do ATy MEEIZLY KR E R FEE, # FOLEEZREEICHET 5 2 A TE, ATl
WA 7y b~y R %{}Fﬁﬁffé Z L TTHEOREN# SN ARE L 72D (~20 pL/shot) , AZEE % A
WHZ ET, LV /)fotb“?ii%%éﬂo TN~ T A5 Z E 2 BAEIC LTV D, F 7o
FEEAE R A 35 CPP (X, 1@ 72 DI Z i T & 2\ @y T O30T/ K1 % M N~ 7E T
%6:&ﬁ%5#ﬁéﬂf“é%4/7/1yﬁ%%(@\GW%th%%ﬂ@“@mWﬂ%W%
NNROFZER AR E BRI, $R2Y A b Y A ~OBRA Y E A OMREE HIE L T
W52,

CPPO—FE T 5t JEAEFRFHV Coat (35-49) X7 3 % @A > 7 ¥ = » F~~v K (Pulselnjector)
BB LA 7 Vv NEE (V9 RX—T 7 7mU—4) 12X, B NESEN AR KHeLafilg
NRIMUIZE 2 A B OHIEEIC X 2B T, KIBENDBTOY A MY ABITH A

HRTHDLZ AR LI, £7o. MIAEFHERY~7F K (PAD) *° (22T, FHVELSAPADIZf
m¢é_kf\4/79IyF§% X DAREAN COMPBANEA, KO, BHE 72 M E 2 il 3 2
ZEMTER, 6T, CPPsE DFiAEDLRIZLY, XNV HE, =7 Y YV —A, IgGhtkE Vo7 E
Ko7+ OAIRENE AL &%Lﬁ%ﬁE\4V79my%%%mt%GW@NWW%ﬁ@%@%L\ﬁ
Ty RIS IE RS 5 K 9 v AT AEEIC T TR R 21770 > T\, CPPOFE
B LT A7 Yy MHEHIC K DEEEMERE, KO, Z OB OBATRIFH N2 D 2 & 035
BINTNWD, A7V xy by ROV Y FZFOBEBEFENC L oM HEE= hr—L T, <
F R OMIRAEEGEE RO Z FTREE L, & bR OB, BiTfsiHZ 2k E5 2 &
MTE D, RAFEL, MIBEEESZ 4 T ORI ~O Y S AT & U TSHERENZ ERHE 2
B, A% S HIZEALZ R L-Inkjet-CPPIE D HAFEE 2 D 5,

1. S. Futaki, I. Nakase, Acc. Chem. Res., 50 (2017) 2449-2456

2. M. Omura, K. Morimoto, Y. Araki, H. Hirose, Y. Kawaguchi, Y. Kitayama, Y. Goto, A. Harada, I. Fujii, T.
Takatani-Nakase, S. Futaki, 1. Nakase, ACS Appl. Mater. Interfaces., 15 (2023) 47855-47865

3. I. Nakase, H. Hirose, G. Tanaka, A. Tadokoro, S. Kobayashi, T. Takeuchi, S. Futaki, Mol. Ther., 11 (2009)
1868-1876

4. H.M. Ellerby, W. Arap, L.M. Ellerby, R. Kain, R. Andrusiak, G.D. Rio, S. Krajewski, C.R. Lombardo, R. Rao,
E. Ruoslahti, D.E. Bredesen, R. Pasqualini, Nat. Med., 5 (1999) 1032-1038

5. I. Nakase, M. Niwa, T. Takeuchi, K. Sonomura, N. Kawabata, Y. Koike, M. Takehashi, S. Tanaka, K. Ueda,
J.C. Simpson, A.T. Jones, Y. Sugiura, S. Futaki, Mol. Ther., 10 (2004) 1011-1022
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720 7 ZURNERAICE ZOEHRBOS FREAS L UL HE

OBREM - ARG - NEHEH#HN CGREXHEVMERLFE)

Molecular Recognition and Photodegradation of G-Quadruplex Nucleic Acids by Phthalocyanine-Based
Photosensitizers (Department of Chemistry, University of Tsukuba)
MOMOTAKE, Atsuya; HOMMA, Shiori; ODAHARA, Yusuke

HELIZ 77 =2 )% DNA SRS B EITFET D8, WITLAA L REDANFTH L DIFET T, 4 D
DT = IR HNICKERE G2 U CERIRICEASE L7 G-V 7 v b TE R L . UES DNA L7122
2N (Fig. 1A), ' UESH DNA &R FHRBLOFPHICYR RO ZEMEICRE 5L TRY, Koy —7
YRELTHEEIN TSI ED D, IWESH DNA O EEHEEEOMEI X, Bis TSR OTBRRIERFR T
BOWTHERERZFFOLZE XL TN,

KEHW 7 Zay 7 = N3 OBN T ARFFESCZREENOZOMBTHASNTODM, EFESFICE
WA 15915 (PDT) 12 A A7 e A S L CTHIFFS I TV D, ARFZECIE, # T4 MERIOT =4

ISR A RO K E S 7 a7 =2 12 BTN 2 (Figs. 1B and 1C) EPUES DNA O AAEH B IO
BEROREIERNT SO, KB 7 X0y T =07 1E FICBIT AR BEIC LA ESH DNA OISR %
RN LT2,

HF AT Aas T =2 1 1F, d(TTAGGG)) 5725 W S DNA[d(TTAGGG)]4(GQ)D G-ﬁlv?“/l\
D 5N n-n AZ X 7 AAERZEU TRHEE T 582 TH NMR IZEDMEHT T Eeo7, — T 11
S DNA TR L TEZ OISR FFEF AAERIC LSS T Dl setE S RS ivic, 1 & GQ 2 %focéfﬁﬁ/\
RIZAREYE(680 nm)Z FRETL7-L2 A, FRIEE L EHIC GQ DA/ T b v 7 VBRE N L, GQ DY
RN D EMHALMNC T2, —F5 . ZHE#H DNA OBE1E, ZnPe f#E F THREEBE L T, DNA O
oy ARG Gt

TeAd U R T AnY T =0 2 GQ LIRATHE. G- Ty hD 3 AN w-n AX T M AR A
CTREATHIEN TH NMR ([ZXDENT CHBNE R T, F7- 2 1L T HEHH DNA S AEER L0 o7, 2
& GQ BB A IRITIR (680 nm) & FRETLT-L24, GQ DA RIS Z AT ENALNT o7, 2 1TKIE
R CEEET 2720, B EIHEICEDRIE 503, TS DNA IS A L CTHEAREZZR T 58, LS T T
D—EIEFEHFERLER O T L DI BNFEITHIAINL -, 2 A RETZR L2 DNA O841E, ok
IIRITFBDONIR Do T, FIEEHI LU EEH DNA OFH AAEH LU ESH DNA O g s DOfE L, PDT
DOYHREFEE 53 1L~V CHRET 572 0ICH HThHEB 2 DID,

A

T
T2

a3 |
Gé

G5 F’
o6 1

Figure 1. Schematic representation of all parallel-stranded G-quadruplex DNAs formed from d(TTAGGG)(GQ) and G-
quartet (A). Molecular structures of cationic phthalocyanine 1 (B), and anionic phthalocyanine 2 (C).

1) Sen, D.; Gilbert, W. Nature 1998, 334 (28), 364—366.
2) Uchiyama, M.; Momotake, A.; Ikeue, T.; Yamamoto, Y. Bull. Chem. Soc. Jpn. 2020, 93 (12), 1504-1508.
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20B-06 H18E/N 1 AEILES Y RTH A

FERRBANIRKEEE NTIREMN 573 551 miR-21 ZEEDFH 5

OMABMILT "2 - hkBREE2- IRTFE2- B FE3- EMEBRS - AFE—8I3

RBEZ? (HRERKE, 24KRI. 2 H/ BB/ R—2avteria—)
Anti-miR21 designed by acyclic nucleic acid and artificial nucleobases (Kobe Pharmaceutical University',
Graduate School of Engineering, Nagoya Univ.?, Innovation Center of NanoMedicine’) KAMIYA, Yukiko!;
SATO, Fuminori?; SAKASHITA, Kiyoka?, LIU, Xueying® KINOH, Hiroaki®; KATAOKA, Kazunori’;
ASANUMA, Hiroyuki?

BERIMHERE S RNA BIRIME 2 1A E S8 2 N TEBISRREEA~OIS AR S T 5, FEBRIRELA
T ¥4 Serinol nucleic acid (SNA)F3 & O L-threoniol nucleic acid (L-aTNA)IL, FEH 1T & O BERMHE 2 79
ZEME, BRBERLDOT T v F 74— LTHETHD, £ 2 CTREBITIERRB A TR E A
W, BOBAMEIE 2 FORBHBICE WV CIRBEIRE BT 5 miR-21 M) L L 72 Anti-miRNA
oligonucleotide(AMO21) ® B & % i 8 T 5 [1], miR-21 [ZEHIIC A AR fEI &2 A+ 2 K ey 72
miRNA Th 5, FEELRBAN THERIZE CBAMENE WO, miR21 24N & LG, sHthd 58
CARME 2/ L2 B B O AEEHIZ X > T, anti-miRNA iEHEME FLCLE SRERAE LS, £ 2
TAMFIE T, BRI B CHEEHZH L, &V miR-21 FRETEEE $ -2 AMO21 DR
FRAEBHELE,

AWFGED HHID 72012, F9°1% Pseudo-complementary HiJExkl T 25 2,6- 7/ 7V > (D) & 2-F
F 7L (sU) @ SNA BEOL-aTNA OF 2 XA bE ) ~—DARIEE#HEN LTZ[2,3] . BIZ L
FEZHWT, D, sU ZH A L7 SNA-AMO21 Z 8 L miR-21 % F8BL9 2 M 2 v CTHEREREMN 2 1
7=, SNA-AMO21 @ H A AENEM 72 5 N anti-miRNA IEMEZFEE L7/ 5, D & sU ZEAT5 =
Llzk ., WIFRE Y 12 SNA-AMO21 @

— A | - miR- ‘ Pseud-complementary base pair : D and sU ‘ .

gfkfgLﬁéﬁﬂZ@jﬁfﬂﬂrﬁJ\ é %0 miR-21 ISH 2,6-Diaminopur|ne H 2-thiouracil(sU) r:‘{_(‘”””““i

EVEME OB 72 ) % w6k L 72 (Figure D 9 ETu

1), £7-. AMO21 D% SNA LV % N "w} - y}

RNA BURIHED > L-aTNA 12 & ez T @ P

A LT, IHIZEEEN EESE5 2 Inhibition of self-interaction Target miR-21 Increase of affinity
Z =3

LWTES, 2T, D,sULBALT o FL‘@'.".‘_.} e > momm

BB TEEE DD 72 5 AMO21 O o

y- r- %\/ =z /_‘ - . Ju) - L)

in vzvri kil AL L7 ‘ﬂf};k 1’:’ vzwz Figure 1 Schematic illustration of SNA-AMO?21 having

R & 72 o Tk, MRS K OF pseudo-complementary bases,

N BIThRZ 1 S 57010, 2,6-diaminpurine (D) and 2-thiouracil (sU).

T T ARG DR AR AT )L

(POYEMLZ AR AR 0 F A= — FPSHZEHLIZHDZHAWD, LavL, PSALIEZ RNA B4 KT &4

A7, MLEREYE - N BITIRE T o F v RIEM L N L— RA 7 ORRE 5, £ 2 TPO K

® L-aTNA-AMO21 Z##i L7-2=v MUKV A F a7 Ly 7 ZE/ERL L invive 281 5 AMO21
TEPEREM 2 £l L7=, ZDfER, D, sU 212 L-aTNA- AMOM(PO)%L’&“’%L LT T L~ 7 A

;tov\f W R PUEB NG D iz, £io, FEOFEECE BB s oTz, LEX D,

FEBRRB AN TR & N TR ZH WS Z & T, miEETLee ré@mu\AMozl DBHFITEE) LT,

[17Y. Kamiya, et al., ChemBioChem, 2017, 18, 1917-1922.

[2]Y. Kamiya, et al., Chem. Asian J., 2020, 15, 1266-1271.
[3]F. Sato, et al., J. Org. Chem., 2023, 88, 796-804.
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F18M/N A ARENFE Y VRI DL

—RROZERE | o - 508 - o —F 10X

ot - EHEl - VY —F R0 X
BR: &N &2E (RRXF)
202449H13H(£) 13:40 ~ 14:40 CRIF (FFRHEZ202)

[20C-01] ERMERIEZ BB LY YV H—FEICED<K<EZE DNAY -5 U MO

F
A BN BB 0TH . KF FE (. EXRMBAMER LRI o - NaFEY
Y J0IL)

13:40 ~ 14:00
[20C-02] REEILERI Y UKEEDEILZINIRT B
AN RAE . HEEF KB (1. BRER A EE THER)
14:00 ~ 14:20
[20C-03] AERLEEEL 1L (D FERERRIET RIS
A EA. IeE &8, TFE 2R, 288 (1. RfAZRZREZMERL 2. K
FRPREDAHELT)
14:20 ~ 14:40
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AERMEEREZBR LY U H—RITEDCEEDNA O—7 VR
RifTomF

U
&

OLAEN - BDEH - kHFH (ERAEHR I+ b=V X - (M F &
Gr—ToA4/R—=2 305K RY))

Development of rapid DNA sequence technology based on the Sanger method aimed at identifying rapid
bacteria (Advanced Photonics and Biosensing Open Innovation Laboratory, AIST) FURUTANI, Shunsuke;
FURUTANI, Nozomi; NAGAI, Hidenori

B S S R TR B RS 48.9 TN EFEFICE . R DI EEROK 20%% (5O T2 & @i
INTWD, £, RN PEEIREOIBOREN & FENFE CRORIZIRWVERBER S5 Z & b a b
NTHEY ., PrEEELGN 1 FFEENLD LI T6%E RN EFTE L 0MELH D, TD-H, B
FiE DIRFN VTR WA L & 1 RN O@E S 2 EEE RN EE CTh 5, —F ., BIEOBUIIEIZBIT 5
MEMA D T— VT AKX U F— RRIMEEEEETH Y . MEOREE TICEBA 2N D720, IO
TR ERT OB R & U CREPIRE K OB, ZHI0FHIBRMTOIL TV OREURTH 5,

Fx X IRENHN D = BT v RIS W HIRE G & EEBL T 5 72012, o T —1EIZ 55 < DNA
= o ADEEAIT X D MR [REEAN OB 21T > T\ D, P T —iElT PCR, wOGEERR,
BRIKEND 3 >DEHEHIMTOMAE HEIT L > T DNA B Z T 5 FETH S, Fixld, 2NET
WEE—~ YA T VHIR OB ZIT->TEY ~A 7 iz e miE PCR #EBLL T |,
ZO@mEY—< YA 7 VEIRIC L > T, MEFEEICLEZR 16S rDNA BLFD PCR 3 X VAR O
EEHLEITV, v A 7 uTF v TELXKEE Ao EEERKE EHAGDE S 2 LT, 3 0DEFEH
m%.ﬁm MRECHBL L, ¥, v~/ 7 unF v 7BRKEBTHEON-®ENT — XL, ThEno

HHFHFEOBHEDEN KR OMHEDO T EZMIE LIZBSTHO 7 V2 XL EERT D 2 & TR
BIfENT 2 FE L. 15547~ DNA El44 NCBI @ Blast search (2 & > CHIEOEARIEFRETHDH = &
& FERIE LT,

120,000

100,000 |

80,000 |

60,000

Fluorescent intensity [A.U.]

40,000
Time[s] 300

/\

CGGCTCACCTAGGCG/CGATCCCTAGCTGGTCTG/G GG TGACC/GCC/CACTGG//CTG GAC/CGG

ool

Normalized fluorescent
intensity [A.U.]

180 185 190 195 200 205
Time [s]

1 ~A7uFy FEKKEFR LB LT L3 ) XA K DB
1. S. Furutani, ef al., Anal. Bioanal. Chem., 408, 5641-5649 (2016)
2. S. Furutani, et al., Sensors, 22, 2130 (2022)
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FRELCERETE O IHEDELLZMET S

ORM KA - BHKXEH (EXkI)

Mutational destabilization accelerates the evolution of novel sensory functions. (Department of Applied
Chemistry, Waseda Univ.) KIMURA, Yuki; UMENO, Daisuke

Fex X, EEOENGTIZHT DIRERTRANA 4 o Ol TEEOMS 2 B L TWD, K
HHETCIE, X N EBTLHRICBW TR SN TE 2 ERIZKDAREZEE] AL A1 PRI E N
TEAZMESRE LS L2 RHLEZOT, ZhafiiEd s,

B FRID A A i, BT L& ORBICE O BEELIC L > TLAR—ZB5T (GFP 72
&) OEERHIGMEE 2 B S A TH 5, IER T OFEE(LiEZRFE LoD, UH v FEER
HEHTYAL L TDHZLI2E-oT, FEOILEMIIIGNET D “NA AV ZETHZENTE
%o ZHVE TR BRI TT A V3RS L HRER -1, AraC & WD T T B — R ISEMED
LOTHDH, ZiIVETIZ DIL-KHEEHECY U F R EITIRET 5 AraC ZRENAIH ST D, Z
NoEFWTNG 4006 5@ O7 2 BOFRKFELRIZL > THLNTZHDOTH Y, 100522 5 LHEMED
HND A7 V== I Ko CGHER S BUS S N T R B RIETH 5,

DaiFxlx, 7o X AEROENZL->T, BAZERWEE (20 10 225 20%) THEERT-O
BHEE (A7 RUETOEEE “RN) DNWETLHZENHDH I EEER L, ZDDOEREKT, W
NHLZFOBELZTEMENEE IR TLTEY, Uy REDREIZXL 2ZEBI0IZ L o TIEMERIREE % 1
W35, Bz ik, 2 ligand-induced folding (LIF)| &\ 9 BISZ B {EREL & 3 2831 A4 373,
FEAREOMEY B2 L ERIZEDRENAFHICE > CTERECTEHTE 2 Z 2R LT,

G (T AT U v 78 L LIF B A2 o oObiEZ il 57201, o id 25
Ho7nEe—4E2HE L, O IREROTrE—4% (Peap) THY, IWETD720I121E AraC 234
EER bR ZTHERD S, b OE DMz et —4% (Peapr) T, AraC |[IHEIEZ L%
3T, VY NESICE AEELZEN S A TG 2L TE 5,

FEOZREFMA LT, LIRS St ) FOEISERI D AraC 228K (Sald) 2D 6o 5 BROAF M
T RCOMAGOETENTGbE 2 =32 FEOERIKEZER L, KIGEWNIZISIT D Peap & Prapr
(2R DY) FOVERISEME A R U, TORE, Tu ATV v 7 BbE RS D Peap 1T 3 fFLL
EOF A TEER LD DO T N3 TH o720, S A L D2 B/ CTHRE) X415 Peapy T
IS H S OEREPISE L (K1, HF), 2%V, 15 -3 =120L8RKE, U FLEBEHEEITT
XDHD, T MEZ(ENTERNE I TH S,

Fexix, o REOEREKEZES L, araCBis 23Kk T . AraC/L-arabinose 5 B
Z LDJERAEA LTz, Peap \2H U FILEBRISS S W 5B RIKERT L ) g0 /
el A, 6 MOERENELN (K1, 7R, ZRMFEHT LY 3O
HNBIREL TWAZ ERNgnholz, 261XV E Peap I 01”\1\ /Qg\'\SaM
ZHOITMFELTEY, 73D Ppapr TEWA T ZR LT (T2 Arag .0\,\00111
B, YU TFARIZE > TR ZELSND) BRIETH-T2, B 3 Arng(—)

100 10" 102

Pouo COH U FILBEIE
2 3

Y2 N7 EIX, LIF SIROT 21§ ) S E A e Hrtic L
CH LV TR & R P T & 5 5 %, < I ILRE 1 o
DEHEIZ L > THREALIZHRT v A7 U v ZIGEZBGT 5. A% @ p,, s&0P,,, THELAraC
FEALEROHBBE DR S 2% 2 4UL, LIF B8UE, BRATLH ZREOYYFILBLE,

Bl HBIICRE K HS LTE 200 b Ly, ;ﬁ%b;i{‘igﬁﬁiﬂ
1. Y. Kimura, et al., ACS Synth. Biol., 9, 567-575 (2020). 1%;;22{4( B AraC (/_\)O Rig, A
2. C. S. Frei, et al., Protein Eng. Des. Sel., 31, 213-220 (2018). DEBICNT 2 FHER DS,
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AE hERER 1L OO SRR BRI TR H Al

OMMEEK - AZEHT 2 - TFHEX?2 - ZHER'

TRAREE. 2 KB
Non-invasive analysis of fatty acid oxidation in vive ('Graduate School of Medicine, Kyoto University, 'Faculty
of Pharmaceutical Sciences Kyushu University) MATSUOKA, Yuta'; UCHINOMIYA, Shohei?; OJIDA, Akio?
SUGIURA, Yuki?

ARG OMRBERE . BESEZIDREOE EMRNT 5 2 LR TEIUR, IEROBEN TIETIX
ST E Ao T, Fiic e EMBLR O LR R K BRAEILEOBRIICEN 5,

NENAARR{L (Fatty Acid Oxidation: FAO)IX, JEMifEZ FIZ b= KU TIZTEIEL, 7EF /L CoA
AT L HONRBMETH D, TRIVX—FEAICHETH Y | xR RANE - NIRIMEA b LR x)
LCERT 52 & T, ROEEHHERFCH ST 5, ZIUHAERNIZE T % FAO JIRE - #lf#lZ1E L <
BT 5720100%, THEETWAEIR] 7D, FAO ZHEATE H2HIFNLE L 725, LoL, AKAND
FAO % 3R 2 DIHR BRI FTRE 22 £, BURIFE L7220,

AR TR AL, HEREr I VT a—7 ) & TEERT 25 & BWIZARN FAO OIERBERF
MNEZBAFE Uiz, R I T a—7 ) Lid, ARNTREDORBIISE =T 5 2 & T, %k
VR—=Z = F 2T /My F 7 e —7 %81, N TEEALZVR—Z =732 0%, mik
NEPEBL , AN AR T A L LTRSS VD, 2D, ART AR LR —2 —& %2R
T 52 LT, AENORBHEIEE IR EACFH R TE 5 (Figure 1),

BAFE LRy I h T e —T7 2 W5 Z L, B - EREMW L~V THIIEN - RN O
FAO % JEfEE « JHRBEMICEIIIT 5 2 LIopksh Lz, BUE, RIREM OGEHHE =% —I2, AREIFDE
FAREERAEZ ED TRV | RBEEICTHRNT 5,

(D Volatile Chemical Probe

Metabolic p
reaction /:
1
1

Non-volatile | 1
substrate :

Volatile
reporter

2 Biogas analysis

Non-invasive sample collection
and analysis

Figure 1. RS I AN T 0 —T « BEKH ZGHTIT & 2 EENRERIE OFERATFHE
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F18M/N A ARENFE Y VRI DL

—MEOERFR | X7« IV F

DI - XT A« AIVIRAF
BB IVRIE 817 (RAEA%)
2024%9H13H(F) 14:50 ~ 15:50 C&15E (FREF202)

[20C-04] B8k E pHEHRllCE(FZ L Y ABE N T O — T DREH
*HE WX ZAKDF . Hi AL (1. KRAZIZHERL 2. ARKXZREZ IOV T« 7
MEty s —)
14:50 ~ 15:10
[20C-05] HEDRR TrastuzumabDEIR & RZEZME LK O E(LERIME
*——= mE" dHE B BOEE. FH = (1. ADKEHRYRIA Y MEE. 2. X9
KEITO—AIVERERL LY S —. 3. BEEBRRIZAPEPLR, 4. UM SRR MR AT)
15:10 ~ 15:30
[20C-06] AL TS —5 VT IV ORMEERBICH S MEBEARMIBOEE H L CIEFEIG
BHMEDZLDEEIT
o' HE 2R HAEE. BREZ (1. KRAZKZRZREBZHER)
15:30 ~ 15:50
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BRE pH FBICAGF LA RRETO—TORFE

OEBHX - ZAHE ' - FHHFth 2 ((BRABRI. 2lX%70)

Development of Ratiometric Fluorescent Probe for Measuring pH of Bone Surface (Graduate School of
Engineering, Osaka Univ.!, Immunology Frontier Research Center, Osaka Univ.?) MINOSHIMA, Masafumi?;
MIKI Hatsune!, KIKUCHI Kazuya® 2

BRI VE 28 LA LUWE DRI S D EREITO TR Y | B T /.,
BIHUTE MR Z ORE ZH > TWD L B L B DN T o Z3E OTEFE AR T <
BEL TRV, BRI EHEBRESCEE ) v~ TF R EOFRBOER L2 5, BE M
At L CRARML TR Y, BRERITO pH VKT 5, 07D EERED pH Z5HAT 5
Z LT EMRRTE T E TR A T O DL L TEHEEEZE X LD,

Fx DT N—TTiE, BFMRIEEZ BT 5 72O 0HE 7 v —7 pHocas (pH-activatable probe
for osteoclast activity sensing) & BA%E L CX 72 23, ZOEET v — TIXETEMEREO pH K FIZ LV H5
KN EFTHEFEEALTBY ., SHITHFMEM~DOEWREEE R T EARZARR— MEZ X -
T, ¥ U ZAENOFHGE~ LB R EZEIN D, BRI —T72% 57528 T, vURAK
WIZIB T DA OISR A TG 5 2 L3 FREE o7z, —H T 2D X 9 72 turn-on D
T —T LT =T A ENE L D720 pH OB &R FHANTI TE 20 E W ENR H - T2,

% 2 CAMIZE T, ‘B pH O EMERHEIZAIT T, pH OZ(RIZ L 0 8 ENZT 5 L
oA 7" 1 — 7 Ratio-pHocas” D B IZ B D #HLA 72, LARTOAFZE THA%E L 72 pH 12 K - TN -
HOCMNEALT DRI L, pH ITIKAF Le Wi Z28iE 4 5 2 & T, Forster LI R /L%—
B#®) (FRET) #F|H Lz Lo ARt 7 v —7 285t Lz (FIX), " pH TiX FRET 2 & §°
N —flOEFB RO BIIL, BerE pH TIEERVESOZEIZL Y FRET BV 7 7k
7 H =MD EFEHROE NI, EHEENET DO LR LT, RitLe e —T7%5
% U pH IGBME 2SO AT STl L7z & 2 A, pH ZLIZ)E U T FRET (ZH ST D40 E
DERBIE SN, BT, 2O —T%&E L~ U A% il A A —2 0 7 TR
Lzt 2 A, BHEEEND RP—/#k, 778 7%—@ko®ENy 72880, FFm L
D pH OEZAHLT L LN TE T,

Donor (IJNH
~n Neutral O Acidic

je]
'IH P HVCFJ
FRET S~ N, -
O @ H O=zp. OH
<N 0 NS ﬁ"\ é;IOH
o 0 oTH o Bisphosphonate
(bone binding)

Acceptor

1. R.C. Riddle and T.L. Clemens, Physiol. Rev. 2017, 97, 667.
2. H. Maeda et al., Nat. Chem. Biol., 2016, 12, 579.
3. M. Minoshima et al., ACS Cent. Sci. 2019, 5, 1059.
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RS #EEY Trastuzumab ORIE & REFHME L UELEMNMHE

O—ZZ=ZE%E"?-dHé ' -HOEH - FHR=Z (K9 K-HARIR—DAY
Mg, 2E - J0—HILRBEERR L2 —, HEERK - E, 4 AUMNEIRE
Preparation and biological features of Trastuzumab capable of degrading the antigen (Institute for
Research Management, Oita University !, Research Center for GLOBAL/LOCAL Infectious Diseases, Oita
University?, Faculty of Pharmaceutical Sciences, Suzuka University of Medical Science?, Institute of Systems,
Information Technologies and Nanotechnologies*) HIFUMI, Emi !2; TSUJITA, Moe!; TAGUCHI Hiroaki?;
UDA, Taizo *

Trastuzumab (P5ifin4 ; Herceptin, Tmb & B%97)i% Human Epidermal Growth Factor Receptor 2 (HER2 #7t
B2 & MEPUA T, 1998 A KE, AFRTIX 2001 FITEARBIN-HRERL TH S, LB A
BRI < BRI 8 AR L LT Efi&h, BIETHIRRICHEDNA TS, ZhBE, £< 0
PUREE S ASBRSE S, RIS BRRE S N BETHRY LT b T b T, BEIC T
L DIHE-> TS, xRV MMA T DHURDEERIIEIL, [ 1~2 FREOEFREANIZ L - T,
BEEOHUR DN RO EMI R PR RRE A RIE S H D | W)Y FHNRTIETH D 'Y, ZhahiikESE
flZE T AU, PUREIEE XD mMEES T & L TEFNEDLEDL Z ENAEETH Y, xR
DA FIZIEA 2 LFIRFIC RPN ~OXHSR LV 152, £ 2T, Tmb ORERLEZRAA, {E
L 7= FURS R Tmb OFFEME 2 Gt L 72O CHRET 5,

1. UESEE Tmb DR LLZM - REZMMEE: LT
1%, Tmb @ scFv (Tmb-scFv)IZA1 2 T, BEHIZHE > T VL @ Pro9s,
Pro96 % K4 &€7= [Tmb-scFv-PPA| Z/ERL L, Tmb & & $iC
AL S O M E A~ 7, Fig.l (21X FRET {Efifi L
7= Her2 peptide Z B HW PR T F RO ORE R %
JRT, Tmb X° Tmb-scFv |%, T & A & Her2 peptide % 73 L 72
WOIZK LT, Tmb-scFv-PPA (X WA RIEREA R LTZ, &5
2, 2B 3 FH O HER2 (27 5 5% w8 A t(Ko) & 2R 72 0.5 Reaction time (hr)

& Z A, Tmb 25 1.6nM, Tmb-scFv 7% 6.94nM, Tmb-scFv-PP A 73 Fig.1 Time course of HER2 peptide
0.930M & 72 1) . Tmb-scFv-PP A DEFIMED i & EW N 2 & 3] - degradation by antibodies

Tmb-scFv-PPA

N
N &)} w
y L '
+ 1

-
'
t

Reacted substrate (uM)
&

b
3}

o

k
3
o

72

2. AAAMREICH S BRFR: ADCC IEMER EE T PR
CDC {EMEDSHHE L7\l E5 4 F T o e ¥
Her2 @3B0 FL70Y AAIIIR(BT-474 clone 5) - | g e L8
(B MR E R & i L, £ T
FESL. Tmb CIEBAEMHIO %2558 B Nl

DIZHE LT, Tmb-scFv-PP A T 48h 7 A 1 7 - e
JAZEPEDSES = 0 hhd | BEEEREE] & & |2 drastic Fig.2 Cytotoxicity assay of Tmb and Tmb-scFv-PPA at 72 h of
IR & IMBE SRR S e (Fig2 lo oo

72h OFEREZRT), WSTassay (& K 2 FFIEMEDORIE & Apoptosis DA EZ G2 & Z A MERIKT &
312 Apoptosis H2E U Te, D F ¥ | Tmb-scFv-PP A OHEFEAAEEIL Apoptosis (T LV &l LTz, Z
AUE, Tmb & Tmb-scFv-PP A & OHUEEEE A I = X LDENZRERT 2 HDTH Y | Zh b DfERIT,
P72 2 FRIEDZEFEAIZ LY Tmb S Etaelb L, SR DON2ED 5 Z &R E#E, BAMICEE
EHEAXTHWDHZEERLTND,

1) Hifumi et al. Science Advances, 6(13), eaay6441(2020). 2) Hifumi et al. Scientific Reports, 12, 19185 (2022)

3) Hifumi et al. Proc. Jpn Academy, Ser B. 99, 155-172(2023).  4) Hifumi et al. Scientific Reports, 14, 12184 (2024)
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IS =T T ILOENMREBICHS MERNEMEDEES &
WBEISE DL DEEHT

OF%ER - HFEERL " - faKRKIC ' - RIEEZ ' (" KBRAKBRIE)

Analysis of changes in adhesion and proliferative responsiveness of vascular endothelial cells upon UV cross-
linking of fibrillated collagen gels (Graduate School of Science, Osaka Metropolitan Univ..!) MORI, Hideki';
INOUE, Seiha!, SUZUKI, Saki!, HARA, Masayuki!

FEMESRMF TR T2 1 M a T — 7 iR E T RT 5 L IERT DRk L2 7 — 7 > F it < oA
F=T VTR RICHNONDMETH 203, MKKEMET voMias LTHOWbN D~ T AKE
HIAS PN EZ AR (bEnd.3) OFME(L 25— 7 L L ~OEEERITMIEEE T ¢ v 3 2 1T TR,
2T —F U FOVRIENZEESNR (UV) BB 2§ 2= & 12k - T, 82357 5 bEnd.3 OAHfREA N L
720 UV BE 27 —7 27U N7 L O RSB L ClES N E ) NEFHRDH =01, UV
MEHC X VG L= 1 a5 —/4 0 7L B CbEnd.3 MR 2 B2 L, T ORECHGE, FEREZAkIZ oW
TR, 15 73O UV BE THAE L2 UV 244G =2 7 — 7 0 FVIEREE OB =7 — 7 e
B ARTHMBUZ R E REIT o Te ., K2 fEos (Yo 7#) Zaxllz, UVEBE=Z -7 7L
ECIX bEnd.3 MDA R Tl <, MR L EhoTo, £, BEMEECREFICBIZE LT &
A UVENEa T — U 7N ECRER LA E HFE L, B 5 2 & TR 5 B BT
BRI O 72 WBEIRIZ 72 2 DI LT, REEOMMEL = T — 7 0 F v BTl < il
MR 2 D 0 fifEF LA EE - T, MERICENDRELZ A=, T2 CHlilsoas—»7 7Lk
MEMBEIF O & L CEEREEBAICOVWTHRDL DI, 1 BMag—roickEeds4 077
VoW 7=y MBIET EBERBICHERBES 7T b Z0-1 DEET (Tjpl) %% qRT-PCR
ETH AT, Itga2 DRI UV 22HE 2 T — 47 2 70 EOMBL O KRG ORM b= 5 — 47 7 b
OffE L D @ Teh, Ttgbl OFBBUIIFAEZEIIR LN -T2, Tjpl OFBLUIZOWTH UV 48E =
T =7 EORIRO ST RRLEE O L2 T — 7 v EOMI L Y @ 7o, MR O %A
BOKE VST BLR T, REBEORMEL D T — 7 > F o) DRI ET L O R EMENE L
TIEFAFDE L,
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