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Metal-dependent activity regulation of a compact-sized DNAzyme
containing an imidazole-4-carboxylate base pair
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Metal-dependent activity regulation of a compact-sized DNAzyme containing an imidazole-4-carboxylate base
pair. (Graduate School of Science, The University of Tokyo) HU, Lingyun; TAKEZAWA, Yusuke; NAKAMA,
Takahiro; SHIONOY A, Mitsuhiko

DNAzymes are functional DNA molecules that efficiently catalyze certain chemical reactions. To date,
several structurally different DNAzymes have been created to cleave RNA substrates. We have previously
succeeded in metal-dependent regulation of the activity of several RNA-cleaving DNAzymes by incorporating
Cu-mediated artificial base pairs formed by coordination bonds between ligand-type nucleobase analogs and a
Cu" ion.'! Among the various RNA-cleaving DNAzymes, the 8-17 DNAzyme stands out for its compact size and
high catalytic capacity.”) However, due to the compact size of the structure, it is difficult to undergo modification
without affecting its activity. So far, we have constructed 8-17 DNAzymes modified with T-Hg"-T, C-Ag'-C
and an artificial Cu-mediated hydroxypyridone base pair (H-Cu™H), but the metal-dependent regulation of
activity has not been well demonstrated.”

In this study, a Cu-responsive DNAzyme was developed by incorporating a known Cu'-mediated imidazole-
4-carboxylate base pair (ImS~Cu™~Im®)!'*4] into the short stem of 8-17 DNAzyme (Fig. 1a). The modification
sites were determined based on the crystal structure of the DNAzyme.P! In the absence of Cu' ions, the Im°®-
modified DNAzyme showed low RNA-cleaving activity (Fig. 1b, gray). This indicates that the active structure of
the catalytic region was distorted by the charge repulsion between mismatch bases of Im€. The addition of 1 equiv.
of Cu'" ion enhanced the activity of the DNAzyme (Fig. 1b, blue). This is probably due to the formation of Im®—
Cu™Im€, which stabilizes the short stem. Overall, the activity of the Im*-DNAzyme was increased 4.7-fold by
the addition of equimolar Cuion. This is more efficient than previous DNAzymes with different metal-mediated
base pairs!®l. These results suggest that the ImC~Cu™Im€ pair is useful in regulating the activity of DNAzymes

of such compact size and provide prospects for the construction of future metal-responsive DNA devices.
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Fig. 1 (a) Design of Cu'-responsive RNA-cleaving DNAzymes bearing an Im¢-Cu'-Im¢ base pair (Im¢-DNAzyme). rA: an
adenosine ribonucleotide at the cleaving site. (b) RNA-cleavage reaction catalyzed by Im¢-DNAzyme in the presence (1 equiv.)
and in the absence of the Cu'l ions. [DNAzyme] = 1.0 uM, [substrate] = 10 uM, [CuSO,] =0 or 1.0 uM in a reaction buffer (50 mM
HEPES (pH 7.5) containing 100 mM NaCl and 10 uM Pb(OAc),) 25 °C. N = 3. Error bars: standard errors.

[1] (a) Y. Takezawa et al., J. Am. Chem. Soc. 2019, 141, 19342. (b) T. Nakama et al., J. Am. Chem. Soc. 2020, 142,
10153. (c) Y. Takezawa et al., Angew. Chem. Int. Ed. 2020, 59, 21488. (d) T. Nakama et al., Chem. Commum.,
2021, 57, 1392. [2] G. F. Joyce et al., Proc. Natl. Acad. Sci. 1997, 94, 4262. [3]1 L. Hu et al., %5 14 [R]/3A A4
HALSFE T R T T A, 2020, 1P-61. [4] N. Sandmann et al., J. Inorg. Biochem. 2019, 191, 85. [5] H. Liu et al.,
Nat. Commun. 2017, 8, 2006.
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Development of weakly acidic environment-responsive unnatural nucleobase and its application to cancer
cell-selective DNA aptamer (Graduate School of Engineering, The University of Tokyo!, Research Center for
Advanced Science and Technology (RCAST), The University of Tokyo?) NEMOTO, Yui'; MORIHIRO,
Kunihiko!; OKAMOTO, Akimitsu'?

pH Z{b7s EONEANRIISE T DR FIXH 7272 K7 v 7T U NY — 27 ARERNE W
— DI ERR 2 R I BTN ED 5T D, HTH, pH 2% 74 BEIZRTZILTW D IE
AR & Hele U s AU R O pH 1359 6.2~6.9 & B3FEPEICIR - T\ D Z &5 V| pH AR
B0y 1% DAARIFRIRICRIHT 5 Z & THRABRMZmD, BE~ORIEAZBH TE 5 L MfFEh T
W5, SEATHFSE T, i-motif X° = H 8 & W\ o 72 Rk 7 iE & o pH OB TR O BIR 3 #s ST
WD, ZH S OGRS O K SITHKIA K E < WHAERMEWE W BER H 5, £ 2
T, DAMAEEL O pH THE N2 T 2 IERRZIEIE L 2 W CILAMED @V B O A pH i
BMEERT-ED 2 ENTEIUL., Bix BRERERONAMIERERRMEEZ 5D D 2 ENA[REICRD EE X
77

FERRMBIE I AFHF T DICHT> T TT /D3 o o
W 2 AT B D 2 e T pkan i 3670 [ NL = TN
57010 LR HZ LICER L2 2, Sha ok ™ s O\ )N
CLARTBHSE S V7 FERAZIAHEF: AnC 13 pKay 28 5.9 &R Anc
TZERRHEINTEY BAMIRELO pH T7'a kv
k352 LTy by ERIRICHRE RS AR T 5 2 &

MNTEHEEZBND (Fig 1), AWFFETIE, Z OIERREREIER AnC % U TH AL~ &R
DT MBEREHBT L2 BN E T2,
B LI=A4 Y I X7 VAT RO & Rk
42 "B OBAEEE (Tofl) %#HET 52 L Table1. T, values and thermodynamic parameters of dsDNA
. o containing A:T and AnC:C base pair.
\Z& V. pH6.0 B L pHT.5 OFEEIRHIZH T
% AnC:C I O EMREFHMI LTz, £/,
HE O S)FIRNT A —F — % ffi+ 5 &

Fig 1. Protonation of An®,

5-d(TACGCTXTCGCAT)-3'

3-d(ATGCGAYAGCGTA)-5'

Tm [C] AH [keal/mol] AS [cal/(K - mol)] AG [keal/mol]
T pH 21k X » THREAREN LA LT 2 JRIK & 3 XY pH75 pHEO pH75 pHBO pH7.5 pHEO pH7.5 pHE.
~7= (Table 1), fEHTOFER . AnC:C ¥ I3 55 AT 44 42 85 54 242 143 -103 -93
S FC BRI LAY e — Anc:C 35 41 110 54 328 146 80 9.1

BENHADT D Z L TREM L, AT IS & FRREOLENEZRT Z L3 mhol,

WIZ, AnCHEH% DNA 7 72 <~ —ICHAATe Z LI K0 | B9 BREEISEM 2T 532 2 & 2 MGt
Lic, 77 4% ~—I%, C-Met ¥ 7 F/MnExHE LA AMIOEEZIMHIT 2 2 ERHRESNLTVD
C-Met i 37 74~ —SLI V& HEITHGEF LTc, AR TIE, AT LIS 1T ~EEE D An©.C AR %
FLIMAATE C-Met #5667 72 ~—DE I KON D DOFFEEMERE IS MERHEIZ DWW T bikam T 2 T
ETHD,

1) M.V. Shirmanova et al., Biochim. Biophys. Acta — Gen. Subj., 1850, 1905 (2015)
2) N. Minakawa, N. Kojima, A. Matsuda, J. Org. Chem., 64, 7158 (1999)
3) R. Ueki, S. Sando, Chem. Commun., 50, 13131 (2014)
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Development of pyrene aggregates using DNA backbone for high-brightness CPL expression (Graduate
School of Engineering, Nagoya University!, Graduate School of Natural Science and Technology, Kanazawa
University?, Graduate School of Engineering, Kyoto University?) ITO, Yuka'; KAKUTA, Takahiro?; OGOSHI,
Tomoki®; ASANUMA, Hiroyukit; KASHIDA, Hiromu?

MR YE7 5% (Circularly Polarized Luminescence ; CPL) 135 7 /L7 Yoy biE L72BRICAE U 580
DHERENXT2HETHY , WFEEFITEAIN TS, ZRETIZ, BEHBERS BRI 5 CPL
BT 2N 2R E SN TE T, o, BOEASELAESEERNFET D CPLIZOW T HHFE
PITOINTVD, LinL, ZNUOLDORTIHAROSEEFEMEZZIEL T ENHE LWV E WD -
R oTe, Flo, B IFEHOORICLLHZ~T o 2GR EAUT b RETHD, 20D,
FRBHRED CPL FFIEIC RET BT OWTIIRZFHEMAH b L o TV o T,

ZHUTHF L, F & 1 D-threoninol ZF|H L T4 DNA —HE{H TEE I 5 FIEORRICKII L
TwaM, ZoFiEZAVIUET, DNA “HHTOEROLINICORELEAT LI ENTE LD, A
FOECELR & BB T 5 Z ENAHETH D, Fio, MOFETITFAULKNE ~T o2E5EK b
KOHTHHA 2 2 LRk D, £ 2 TARIFFETIX, D-threoninol ZFIH L THix e 2B TERED ML AR
SOEWEFET 52 LT, BREROEFHELREE. AFEBLSD CPL FHEIC KT T BT OV TR
Z1T->7-, CPL FELUCHE LA ENH LN E IR, FiT P MR AR T v — T ~DISH )

W TE %,

Kinds of dyes Dye number Sequence BRMIZIZ, ELVUIZERL, B
Y. YIEEAETAHIE TR U —HE
y el M AU R s CPL 2 8L 5 2
P ERHEINTWHE, 22T, b
X< . e threoninol Z 4 L CHE4 D E° L U FHEK
b ot (P, P, P’) % DNA (ZHA LT (Fig. 1),
y S0 TnEhotFEaE 155 341 DNA 12
y e T S HAL, “HHEPHRSE D 2 L TARK
Pl Hexamer B2, 4, 6 DEEERERB L, £,

S -GGTTAT(X),TATGCCG-3"
3'-CCAATA(X), ATACGGC-5’

b1 Xepppe B 5 0F 250 A HEHEE K S
DT LT, AT rEAKROMRK BT
2o B L7 ZHEICOWT CPL JIE %
170l Zh, PTRPPORERAELY b P OFREXEEITIHNT, LV CPL ABIIS NS Z
EWNDNoT, . WTNORICEB W THRAEOBME $12 CPL O/ SRS, Z0Z &
I, BEEODVIRNEEEROST N CPLEHRICHE L TNWDZ A2/ RL TS, ZDXHIZ, D-threoninol
ZRIAT 2 Z & TORRSBEIEN CPL FrtEIC MIT T B Z SSRGS Z LB o Tz,
AFERTIL, xR E LV BASEERIZONWTHE LI CPL FfE L, b % CD A7 F Lok
I« EHAT L g LR RIC O W T bbbt THiET 5,

[1] H. Kashida, K. Sekiguchi, X. Liang, H. Asanuma, J. Am. Chem. Soc., 2010, 132, 6223-6230

[2] M. Nakamura, J. Suzuki, F. Ota, T. Takada, K. Akagi, K. Yamana, Chem. Eur. J. 2016, 22, 9121-9124.

Fig. 1. Design of pyrene aggregates
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Development of oligonucleotide-based artificial partial agonists for a growth factor receptor and evaluation
of their biological effects (Graduate School of Engineering, The University of Tokyo!, RIKEN CPR ?, RIKEN
BDR %) AKIYAMA, Momoko'; YANAGAWA, Masataka?; ABE, Mitsuhiro?; HIROSHIMA, Michio*3; SAKO,
Yasushi?; UEKI, Ryosuke'; SANDO, Shinsuke'

BAREIR 713 B E OB AR Bkl LV v iMbE: @) Growth factor
FELT D LT xR MINIASRE A I LT D (Fig.a), Y
FER T I3RS BV TR E TR A 2 HlE 9 25 = & 3
M5 BAERROREBIER~OIEAN I S h T s —F, £ Receptor G
HH 7 IR RE % AL T D 7200 BB AT LV F—E 78 & ]
DEERVEWERAR - LIS 2 EnmbhTng Y, Zoi-
B, BREETHEHEALTE Y H L ROT (FE=AR) LLTO
PAREIN 7 O EFEISIERE SN TV A ORBRTH 5,

= ORIEZ RIS 5 720 TR, B T2 IR R — 2
T A=A FREAHEED TN D, RIROBAFHK T L 0 H IR
KERWIEHALE Bna) ZRT /83—y L7 A=A ME, j#
YR L~ OZRREW LS XK 42 LRk 79, BIFE B Full agonist
DD IRVAREEZ AT 55 THM L LTHIfF STV D
(Fig.b) 2%, & Z CTAMFZETIZ, BN FZ A S— v L
7 A= FOB%E B Lin, AT, AT Y B R
DHAZ L LT HE TR O Lo SRR BN B2 RIK
FEAMEDNA 77X ~—IZ%H L, Ema OFEHIEZ BT 5
NR= X LT TR NOBREHES E R LY, & BT
Tl B A ERB Y B~ DI A I C I & 72 5 S o0 G
Wik, MUAEHTAE: & OMBEEREICE B L, BI% Lz S—v L Figure () BARFIC L5 > 70 Vs

T A=A M ko T, TG MO R HEs i ©) 7T TSR R e A=
ST I MZ & o THIlE &5 Bl T2 R/ kY

VERE VVIC BT D BSOS Bl

Differentiation Migration

Proliferation

(b) Dose-response curve

Partial agonist l

Phosphorylation level

[Ligand concentration]

1) M. A. Lemmon and J. Schlessinger, Cell 141, 1117-1134 (2010).

2) C.C.M.Ho, A. Chhabra, P. Starkl, P. J. Schnorr, S. Wilmes, I. 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 and K. C. Garcia, Cel/ 168, 1041-1052 (2017).

3) K. Mohan, G. Ueda, A. R. Kim, K. M. Jude, J. A. Fallas, Y. Guo, M. Hafer, Y. Miao, R. A. Saxton, J. Piehler,
V. G. Sankaran, D. Baker and K. C. Garcia, Science 364, caav7532 (2019).

4) M. Akiyama, R. Ueki, M. Yanagawa, M. Abe, M. Hiroshima, Y. Sako and S. Sando, Angew. Chem. Int. Ed.
Accepted.
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Cancer-cell-selective toxicity of dicopper complexes: effect of linker size on DNA targeting enhancement of
DAN cleavage activity and cytotoxicity (Graduate School of Science and Engineering, Doshisha University)
HATA, Machi; HITOMI, Yutaka; KODERA, Masahito

FRAHIE LCTHERFIH SN TS 7 LA~ A 223 DNA RSN 2 b5, HEH%IZ Fe X Cu &
BETZA L C DNA BIWrEAL 2 JZR T 5. DNA FERIERNL & BTG O F A5 oE 1%, DNA BT K 24
JaFEEDRBUC RN TH D, L L, T rd~A U IIEWER & L ChtidtE 2t BER H 5, 2o
FRE LT, 2NN AAFNL, BDAMIEZ T T EEMIICOIERT Z enETFonsd, 0
% BITER ORI mIT T, BNAMBRIREIZERT 25008 AF DRI KD BN D,

INETICHR AT, BAMREOREBEREIK pH, &V HO0EBE)ZFHT2Z L2k, BAAME
PN 2 R T RS R 2 B L C X7z, ZOH T, IR [Cuy(u-OH)(bcamide)](ClO4), (4)
(Fig )73 HaOx R FEIZ LI L C DNA Ui 2235 Z L 2 R L72RL 72, 4 I3EEMia L 03 A
AR L TR 3 i m W iifa @2 32 b R L7z, LavL, BSAMIBETd % HeLa MfRIZ K35
4 O 1Cso fEIE 1,000 pM LA ETH Y | BEAF DS AANT LA TEMEDMEVY, £ 2T, DNA BIWTEME &
famtEZ M ESEAZLE2BIEL. T LA~ A 2 ORISR L T DNA AN A2 4 (B LT
FESREE [ Cua(u-OH)(bcamide-Pn-phen)](ClO4), (n=1 (1),n=2 (2),n=3 (3)) (Fig ) * A4k L 7=, DNA if‘@a’]
EALIZIZ, DNAA o Z =1 L—2—Th v, @RS EF 22w T = F o MU a2@RLTE, 2
NHOFEERIZT =2 ML AT X DH0EERR T, MRN BB 2853 C& 5, F7o. DNA R & &
JEAE IR o BB © DNA UIWHENE S HEERN EO X ICB (LT 202l 412,V v h—0k
EEBLESE, SR ESORRDY U A—ICLY 7 x2F 0 P LU EEA LTETE A 1-3 &
AR L. DNA ~OfE G EE. DNA YIBNEME, MlasErtaJlE Lz, 2o/, 727 hLroEA
\Z X% DNA A RED M EIC L W DNA UIWHENE S fifadt s K& <mbdsZ 2 /R UL, £,
Vo A—DOREINEVE, CRLOEERE N Ebbhiotz, S5IT, 1-3 134 LT E A
AR 2R LTe, 2D Z E0vh, DNA BRI A AT 5 & S AUAIRRERRME 2 i@ < HERF
Li-EEcilamtEesmbsond Z ENH LN/ T,

el

/ﬁ
A LG, 10-) “".%Hzcu/ c:fn\_";
HNHN— ul Cu—N_>H 2 (n 2)
VW 30n-3) 4

Fig 1. Chemical structures of 1-4.

[1] Kadoya, Y.; Fukui, K.; Hata, M.; Miyano, R.; Hitomi, Y.; Yanagisawa, S.; Kubo, M.; Kodera, M. Inorg. Chem.
2019, 58, 14294-14298.
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Enhanced Stability and Structural Changes of DNA Origami by Enzymatic Ligation

(Institute of Advanced Energy, Kyoto University!) KRISHNAMURTHY, Kirankumar', RAJENDRAN,
Arivazhagan', NAKATA, Eiji' and MORII, Takashi'

The structural DNA nanotechnology? has attracted much attention during the past one and a half decades due to
the addition of the scaffolded DNA origami method? to the field. Its versatility in designing complex and
programmable constructs of two- (2D)? and three-dimensional (3D)> DNA origami has branched many functional
applications as novel scaffolds for nanopatterning of various nanoparticles and quantum dots, attachment of carbon
nanotubes, immobilization of biomolecules such as proteins® and viral capsids, carriers of drugs, platform for the
analysis of single molecular reactions and processes,” and so on. Besides their advantages, one major issue with

these nano-biomaterials is their 2 Rectangle 1 Well Frame 9 WE

unsatisfactory stability that prevents them L - Native origami

from the applications in a wide range of = v 2

conditions to withstand the thermal, ;_

mechanical, and chemical modifications. =

Most of the DNA nanotubes/tiles and the 3 Well Frame 5 Well Frame Flexible and planar
b) _ 60°C 55°C 60°C {J Ligation

DNA origami structures melt below 60°C® . o
) o Ligated origami
due to the presence of discontinuities in the =

Before
ligation

phosphate backbone (i.e., nicks) of the staple

strands. In molecular biology, enzymatic =5 — )

= o
ligation is commonly used to seal the nicks in & 5 Rigidand <
the duplex DNA. However, in DNA S compact 2

o Rec  1WF  3WF  BWF
nanotechnology, the ligation procedures are  rjg 1. Schematic outline of a) four different 2D DNA origami, b)

neither optimized for the DNA origami nor  structural changes in 1WF DNA origami upon ligation. c) AFM images
routinely applied to link the nicks in it. of native and enzyme ligated DNA origami at various temperatures.

In this study, a detailed analysis and optimized conditions for the enzymatic ligation of the staple strands in four
types of 2D square lattice DNA origami is reported (Fig. 1a). Our results indicated that the ligation takes overnight,
efficient at 37°C rather than the usual 16°C or room temperature, and requires higher concentration of 2400 U of
T4 DNA ligase. Any further increase in the enzyme concentration had no significant changes. Under the optimized
conditions, up to 10 staple ligations with a maximum ligation efficiency of 55% was achieved. Also, the ligation
is found to increase the thermal stability of the origami as low as 5°C to as high as 20°C, depending on the structure
as analyzed by AFM imaging (Fig. 1b). The melting curves of all the 4 types of DNA origami is obtained by UV-
visible spectrophotometer exhibiting multiple melting transitions and hypochromicity for the ligated DNA origami.
Further, gel electrophoretic mobility shift assay indicated that the ligation of the staple strands influences the
globular structure/planarity of the DNA origami (Fig. 1¢), and the origami is more compact when the staples are
ligated, leading to a faster mobility with maximum mobility observed for the optimized conditions. The length
distribution of the ligated staple strands is visualized by denaturing urea-PAGE. The globular structure of the native
and ligated origami was also found to be altered dynamically and progressively upon ethidium bromide
intercalation in a concentration-dependent manner. The access of the nick sites to the ligase enzyme and the ligation
reaction in a tightly packed environment are also investigated.

References: 1) N.C. Seeman, J. Theor. Biol., 99, 237-247 (1982); 2) P.W.K. Rothemund, Nature, 440, 297-302
(2006); 3) S.M. Douglas, Nature, 459, 414-418 (2009).; 4) A. Rajendran, E. Nakata, S. Nakano, T. Morii,
ChemBioChem, 18, 696-716 (2017).; 5) A. Rajendran, Angew. Chem. Int. Ed., 51, 874-890 (2012).; 6) A. Rajendran,
J. Am. Chem. Soc., 133, 14488-14491 (2011).
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IS E R solvatoohromic # 35 F TSR L 7= DNA i A BEH
D3

Om&E EHEEF'-HM FH'-WEH HBELF'-8/0 BH'-E4K XE'?
("AKRE. 2 RIBERKE)
Properties of DNAbinding proteins modified with solvatochromic fluorophore (Graduate School of
Pharmaceutical Sciences, Kyusyu University!, Faculty of Pharmaceutical Sciences, Kyushu University 2, Faculty
of Pharmaceutical Sciences, Nagasaki International University?) ASO, Mariko'; TABATA, Kaori!;
ABE, Yukiko'; TANIGUCHI, Yosuke'; SASAKI, Shigeki':?

B HE O R RAEOLEMILE A E OIS, MRt W TAHEH 5
INEHA RIS 5, Fox X DNA FEOMEE B O RS0S4 | p-ODNA
H BN BOSERZRR 1 2 3% 5T L=, D KIGEERIBALAIZ B4 5 5 HE DnaA
DOFEEBLIN SIOGERE 3 28 A U7 OGMEEZRR L, DnaA ~fE &%, ITHE
THVVUEREEENE Y NN N7 I XA ERTREINEME ST 2
(dimethylamino-3-methyleneisoindolin-1-one) ~Z#19-% & 748 L, DnaA | 4
@ DNA #5& R A A > (DomainIV) DEMKIGEIT->T-, E£-HET S
By DMEMIE A OH T 5 2 DB 2 5 L7z,

FERIIZ LD 3 2ART 5. SERIGYES T 4 (NBOH = o-nitrobenzyl
alcohol) % DnaA #5 & BLHINZE A L 7-AiBE{A ODN 5 5 Ak L7=, KIZ,
AR AR S 5 2 & Te —AK$4 ODN 6 iR L. LED el % VT 365
nm OYEBE L7=05, DomainlV & Kt S¥7=, & HE OB
S D HPLC fEATIC X 0 e STz, RONRDE AT h LT 362
nm TOFRNEIZ LY 500 nm HITIZRKE R LT,

Domain IV O ¥ IERFICEEL S, ODNS 456153 AL 7. 5K O™\ o,.onB
VUM A b ldemer AT S, ThAEGT RS ODN AN o
Domain IV IZFE&E L T3 &P E N/, KIGHIC DNase | Z#8INL7=
L A, MISITHW - RS ODN 230 i S, de R E DO LD HERR & NMe; 4
Nz, BEEAE~HEET 5 DNA OFENEIGICEEL 5 2 5 leet:

R XN T2, F72 Domain IV & KIGHEKE OEEERICE VT, KoM 5-XTGTGGATAACAAGG-3'
HINTEETHY) DVUEEET T = IZER L= Domain IV 2 BAK % 31 ODN 5; X =4
L, RICHEIEETE T CoXE) % J{~ 7z,

protein

(R = lysine
residue)

Z—

o)

NMe,

40
SCCAACTATATCCC -—-- ODN 5§ 3 5
SGGTTGATATAGGGACACCTATTGTTCC ‘E - RGBS E Domain IV
6 2 RIGEDEILRARIN L
= 10
1) 365
)_nm» Modified Domain IV 0+
2) Domain IV 380 480 580

Wavelength (nm)

%35 3CHK 1) Gatanaga C., Yang B., Inadomi Y., Usui K., Ota C., Katayama T., Suemune H., Aso M. ACS Chem.
Biol. 2016, 11, 2216.
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BEENEEEHAL V- double—duplex 4 o _R— 3 UiEDBAR

OBREE - FHL - PHEZE - BARE (OtEAmKERET)
Development of double-duplex invasion using ultrafast DNA photo-cross-linking (School of Advanced

Science and Technology, Japan Advanced Institute Science and Technology) SHIMABARA, Ami; HIRANO,
Ayumu; NAKAMURA, Shigetaka; FUJIMOTO, Kenzo:

Double duplex invasion (DDI){%(X 7"/ 2 DNA ICE R Y = — 7 & 56 S8, BEEEF ORI ZH
Hld o7 F V= EO—FETH D, DDHEIT A DNA OZNENOHIZT v —T72H|ViAEE
e S 2 L TIHEMBEFORBIELMEIT 2, ZOHEILXT o FU— BN b BRI L
HIREERIC OISR FIRE ToH Y . DNA BLHNCHEL 52 2Bl 72 7 7 LEEIE L L CTHIFF ST
W%, DDIEEEBET 572 OIITRER AHDNA LT r— T & H VA ED /2, DNA & 71
— 7 OEWBFIER RO D, e —TREOKEEIHTOMNELH Y, ZNET, HExlT o
— 7P INTE L, Ll G OLEMEERESORIR, ARNERE & OBIRM: 7 EIREN
Z< Ko TND 12, WAITINOOMEZ TR L, JEEER & 5 TERIZZRWERF S A A3 %5 DDI #iE
WD FHITK#E 72 DNA o0 —7 O34 BIEL T\ 5,

WFZEEE CTBR%E S VT2 YEBRE M N T %% 3-cyanovinylcarbazole nucleoside (NVK) %, 385nm DR
SHz vt o) I VUK E ARG AT 5 3, B S N D AR S ITEWIICAR AT
%ét@\%%%k%@Ték\fﬁbkpMMmeDM@mm%ﬁﬁ%ﬁéﬂé&%Z%ﬂ
b, L, a—7RL0 - AKELE ﬂiéﬂ“%’)t&b 7'v — 7[R DR 2 W D T2 6
5-cyanouracil(“NU)Z HHWTW =4 UL, 20 NU R T a—T7REORZEEEIH$25 2 &%
TERB LT s, MH%$’E®i5&%@%5ié#i%%#’&ofw&w T,
R ZAE 2 32 & & 2 541D Spacer(S). dSpacer(dS)Z#lAAATET o FV—r T —7 %’f/\
L, B IHRIREZFHMG L=, £, T 7 a—7 Z WO pDDI 25 L, 3

DICHRFGEINHIFE 3 L ONT OFEWD DDI ZRIZED L 5 ITHET L&k LT,

1) J. Lohse, O. Dahl, P. E. Nielsen, Proc. Natl. Acad. Sci. U.S.A., 1999, 96, 11804.

2) S.P.Sau, T.S. Kumarb, P. J. Hrdlicka, Org. Biomol. Chem., 2010, 8, 2028.

3) Y. Yoshimura, K. Fujimoto , Org. Lett., 2008, 10, 3227.

4) S. Nakamura, H. Kawabata, K. Fujimoto, Chemical Communications, 2017, 53, 7616 - 7619
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SBISEINA FBELFES VRI T A

2DODELUVEBHMRTF B ER W - ZEBEOBRE

OB HEM - LB b - SMURAE - dtiInE GERKRREGET)

Detection of DNA and RNA by two peptide nucleic acids modified with a pyrene group (Graduate School of
Science and Engineering, Kindai University) ISHII, Koki ; TSUCHITANI, Sakura; TOYAMA, Miyu;

KITAMATSU, Mizuki

AERELN CHRF AR BLE AN - W32 RNA 272 2 LIX R OBMICEE R Z L TH Y,
ZOMFIEE LTEET =T RHAVLN TN D, RKIFFETIL, X7 F FERBE (PNA) ICE L%
B ST TR O T2 D Oa L7 v — 7 OBRFIZ OV TR 5, Zo®k7 2 —7 1% Fig. 11
R X 2 FEOE T 1 —7 (PNA-Pyr B L O Pyr-PNA) Z AW TV, o RNA & LT
DNA LA 7Yy REBRLIZE ZICORE L UVHED TR ~—0NRT 5 X oIy Fixit L=,

= RS LERE

PNA- Pyr (probe 1

LY

Pyr-PNA (probe 2)

At

DNA DNA
BNA 0“ PNA-Pyr “‘ PNA-Pyr/PyrPNA
T osge s TG L&A P B e e e gy
%*) ﬂf‘ﬁw‘ - %ﬁ) r..‘ff;%ﬂ - L:g" ig‘f)@i r‘dl ﬁ)
ﬁbﬁb o«
ol
g >
Fig.1. Schematic illustration of DNA and RNA detection by Pyr-modified PNA probes.
2 fE¥HD PNA-Pyr & Pyr-PNA #t7'vw—7 19
X, 27T REIEIC LD Ak L, Wi i i
sma~ 777 44— (RP-HPLC) &~ RV w7 10 L +cDNA
AR U — Y — A A AL TRAT RE A Sy
Hr (MALDI-Tof Mass) THEHL - [FEZ1T o7, 208 Fl\J - - -+ncDNA
INLOEKT r—T &Y CEEEE AR (10 8
mMPBS; pH7.0) (Zifif S 72, ZnboEt” £ 06 |
B —7 OIS K L CIf7: DNA 72 g
IZIEAAH7E DNA 2IRA SETHEAY by @ 04 ¢ N\
ZHE L7 (Fig. 2),
FHAff72 DNA (cDNA) %3t 2 R OH K 0.2 \
7' — 7K TR, 480 nm AT BT L o HDK Teeo__
R NIV YANVAER . . =2y 0.0 L L 1 T TS = =
D —HIEHBNT (Fig. 2 DR, 370 400 430 460 490 520 550 580

757 C. FEFAMZ: DNA (ncDNA) % & ¢ 2 FEHD
W7 e — T KRR (Fig2 O8) <°2 fEkEO
T O —T OHOKFETIITF o ~—DHE
FlTER ST, 400 nm fHTOE L DE )~
—HROENOHLBBE S T, v
DNA 77 L— K& EhEhoEit~r
72— PNA-Pyr & Pyr-PNA 75 DNA &N A 7V
v REEHTHI LT, ZRZENOE L Uil

BElaxo~—D0BlSnl L ERLTND,

N FTFo/AY—

EES

Wavelength (nm)

Fig. 2. Fluorescence spectra of two pyrene-modified PNA

probes (PNA-Pyr and Pyr-PNA) with a complementary
DNA (cDNA; solid line) and a non-complementary DNA

(ncDNA; broken line) in PBS at room temperature. Each of

Pyr-modified PNA concentration was 1 uM. The excitation

wavelength was 350 nm.
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FE15E /N1 ABBEZES VRI T L

Microcavity Array B W =#l87 LA EIZHITE A D ZHILR b L ROEETHE

OffAEMR' - BHfAl' - FHHMF (RREIKKRI)
Evaluation of the effect of mechanical stress on cell arraying using Microcavity Array (Institute of

Engineering, Tokyo University of Agriculture and Technology) SUZUKI, Chikara; TANAKA, Tuyoshi;
YOSHINO, Tomoko

MIIRBOETE & HICEL OEREZLZERT 5720, Bin 8 - BHEA L LIRS — 2 iE
T D, ATHE, H—MI O BERAN ORI L0 23 AMIE O B — IR 3 B STV 5, YFEET
TERE S 7= Microcavity Array (MCA)IFALEEEL ym OEWILZ SBEICT L AL L7 4 V&2 —RIDH
— MR BET SA A TH D . MO A ALETEREIZ IS S MG ELR AL ISR 2 fe 3 2 Hilr b
D, ZIVETIC MCA % W THS A BRI > B 1 98 BR SR AL oD [ & B — i L~ LT o k
T AI YT b= LT A T o CE T, L L, MCA Z AW O EREIC X v Ml L T8
MENE S22 ED AT =TI VA R VAR Y | A b U AICHE D BB REENET 5 AEEERH 5,
AWFFETIEA T =N A P L RZSE L, BEENET D Z LA SN TV D yes-associated
protein1 (YAP1) M OVE O BJEEIAT-HEDIEBLRZDOFAM A & MCA % AV T i B ED MG O SR 158
B 5 2 5 B0 2R A T2,

FLEE 8 um ORI EEFL (10° pores) % 7> MCA

A in situ PCR seal B
L PDMS BLOiiRs % st LA 7/ A 2 % S
HESE L 7= (Fig 1A), ZTRED /25 b M ELIRATAA <

fid ¥ MCF-7 % (8 MDA-MB-231 (0.8~1 x 10°
cells/ml) & Z L EFUBARTE H 7 S ZIZHEA L,

TNA AD FEM B 0.2 ml/min TR5[F 25 =
& O Em AL B e & i L7 (Fig.1B).

MCA FHHEAMIE S RNA 2R L, U T2 A A
RT-PCR 2 £ ¥V YAPI K "% @ B # & f= 1
(ANKRD1, CTGF, CYR61, AMOTL2, ADRB2)%
AH=ZHNA RN L AD~—H—EETFE LT R
Bz T o7, £To, A=AV ANLADa Y
=& LT, vV V% AW CHIRBREIR O &
NyT 4 TRBETO [FERICA T =T VA R
A~ — I —BIR T OBLEEZ TN L=, ZORER,
IEFEREDS FEER AR LR 23 ARIE IR MCF-7 (128
TIE, N7 o 7B T CTGF 2549 5 i%.

CYR61 2859 3 £, ADRB2 739 1.5 fFIZFsEL B3
ML, AH=HIVA N LARENRENT (Fig2),
—J7, MCA Iz W\ LB s T O BLED
WIMIHERENR o2, £, BREDE W
MDA-MB-231 2B\ TH BNy T ¢ 7P Tl
CTGF, ADRB2 O3EBLENK 2.5 (5128 Li=—J7
T, MCA M TIEHENERITK 1.5 FFRETH

PMMA

—
Vool
Microcavity array

(MCA)

in situ PCR scal

PDMS

Fig. 1 Schematic diagram of Microcavity Array.
(A) Cell entrapment device
(B) Cell trapped on the MCA

6

5

Relative gene expression (AACt)

YAP ANKRD1 CTGF CYR61 AMOTL2 ADRB2

Target gene

Fig. 2 Comparison of stress responding gene
expression level in MCF-7 cells between several
treatments; Non-treated cells (gray), cells trapped on
MCA (blue), cells after pipetting process (orange).

272 YLEDORERNE MCA (2 X DHOHIRERETIIA D =V A b L AZBEEY 5 Ba 1 D%
(CH X DRIV RN E RSN, Lo T MCA Z VTl 7 VAL RO —Mla ~Z 27
U7 b — DT~ ORI AR T 5 &iflaaft i 7z,
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HEBBHRICICATRERERESFITO—TDRFE L
BENERRREO=ZRTHE

OfRAKH ' - AR ' - FHE ' - BEMAR ' - ILBHEL ' - BERE—"- AR

HEF - BHF—&F' - WREN' (RXRI - EHHEEFERRFHER -

SR KEEFRHIEBITRAT - BRI AT
Development of fluorescent chemical probes compatible with tissue-clearing, and their application for 3D
imaging of tumor hypoxia (Graduate School of Engineering, The University of Tokyo!, Institute for Quantum
Life Science, National Institutes for Quantum and Radiological Science and Technology?, Molecular
Neuroimmunology, Institute for Genetic Medicine, Hokkaido University?, Development of System Pathology for
Neurological Disorders, Center for Bioresources, Brain Research Institute, Niigata University*) SAKAMOTO
Daichi'; TAMURA, Iori'; YI, Bo'; SAITO, Yutaro'; YAMADA, Naoki'; TAKAKUSAGI, Yoichi?; KUBOTA,
Shimpei®; TAINAKA, Kazuki*; SANDO, Shinsuke'

AMER ORISR & LTI L EMBLGIT, M, MRk s, [k E v ZREICERY Kb shic
BT H Y P =7 ko TR & D, ZDOTORME - B4, Mg « MfkD L1 2 B
. Wgds - BRSO CEEANICIR A D 2 LA TEUT, FRA BRRAMKREORAPFTONDL EEXD
o,

VAR, BRI e - BRI RT 2 SRR S Vs & 1M ARG S ORI E BT 5
2Dy —n & LT, ARMEOBRIEMARE 2ER 20T 5 1, MfEHL T, FEro 7+
DT NY L TNZHIE T T RPN BFEEPUADILS b s, L, 085 v 7 EH TR
AR BOE DORERFALBIEC NIENME Sy F OFOUERICHIIR S B 5, £, PURITDFF A R RE W
fed, FHMER S SHRICIREBESED Z EBRRNETH D, —F7 T, ARILFRINCEHET - B S IzKsy
FEO MO+ 7 v —7 1 13, —fRANS TENMESF OIE PR JRFE D IEAZ R /DR R R 22 i H 23 AT BE
Thd, DT, WD TT o —T1E0 VA AO/NE 0525 DR & 8 %3 5 2 & S HIfF
S, HERORERA TH - - HHRMEDR S 2R TE S AMREMEN H 5, L L. BERIOFOE AT
B3, BRRREE L OGO (M) ITKFE L THRENRE LD S, ZORKICET 1k
FHIFRIZZ LS &b ToEn 7 m — 7 OIEMIE—RIL S TOHRWORBURTH 2,
Z 2T, RBFETIE, MR FASH WTREZR IO F 7 0 — T OBZE, B L OBE%E Lizdot s+
7a—7 TN EZ TN o7 LTe BB O N T & =koeA A=Y 7 OFEREE AR E LTz,

ABFFETITE S, ME IS TR IO AR OBRE 21T o 7o, W\ T, 3 b e R &2 2624
RRRMBRE Z BRI 28000 F 7 0 —7 OBRGHB L UBRE1T 72, £ LT, Rtk L0
TNEW E MO THOE)F 7 0 — 7 OFERERHI 21TV, d0E T R & 7 ST IR & SEER IS E
b L. EFEPRRER RO =R otA A=V T aildic, ARKRTIE. Thb DR ERET D,

A Tissue-clearing

Fluorescent chemical probe Tissue-clearing
Target detection &

covalently binding () > O
Extracted 3D imagin
Fluorescent signal : Tumor model tumor ong

1) K. Tainaka, S. I. Kubota, T. Q. Suyama, E. A. Susaki, D. Perrin, M. Ukai-Tadenuma, H. Ukai, and H. R.
Ueda, Cell 2014, 159, 911.
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F15E/NN A AEFERRES VRI D A

DIUFhRERAREEZAV-EEN OBRELGHRERREE

OXHAEE"-EAER-OTH 2- LHE 2 (RIKREEMm. 2RI XIEER)
Rapid and precise antigen detection using Quenchbody by fluorescence polarization ('Sch. Life Sci. Technol.,

Tokyo Tech., 2CLS, IIR, Tokyo Tech.) YASUDA, Takanobu!; SASAMOTO, Kana!; KITAGUCHI, Tetsuya?;
UEDA, Hiroshi?

Quenchbody (Q-body) IXHLIA D HUFRE A SRALITEF 2 8 e 058 2 AL A A I E A U 72 80k pLiAR
ThD, BRIKERE L TEDOEIGTRE 2 BIE T D 721 THEE OBREIHUR O F A2 HB A ETH U |
B SR O BRSO AR A ~ DS AR ST 5, Q-body H O E A IIHUAEND kU
777 ATep) i EED S OWFHREFBINC L > T (= F) REL R0, HFURIEE T TIE
PURBURE SR DI ERIC L » TERIEEEDPTUAIMI R S v, Trp 785 & OFAAER 23 RH91255 &
V. U FREERSAOCEEN FFT5 (o F), Lanl, HUEICE T Trp O ED
DIREENRRDENDL, ZOBBELT L ETOFRICBO THREIZRD bNDHFR TR,

—J7 Q-body TiE., FUFHINC L D7 = FREICH SN AFEO HHENAE AL, de R
r BT D ERMBNTND Y, b LAt EZ bR Z L Q-body IZEWTH v HDHWE Ur D
FAIZ X > THERZRHTE L, LV 2 OFE%E Qbody & L TIEHATE S REEMELRH D,

Z OB AE, W3 BODIPY-TMR TEMi L7 Qbody % F88L L7, Hi#in~—h—& LT
5N BGP &%k 2 — ARSPUA scFv O HEH N R H L ABREMADO S AT A v 2 Gie ¥ 7
eBHTHIELETFEI— RTEH57TAI RXT Z—% W TKIEE SHuffle T7 Express LysY =&
L L, BRES R & X XV HORBGHEE TV, 8RBT 7 4 =T A WA ITo Tz, Iz X

'E % BODIPY-TMR maleimide (BDP) C&fii L . FLAG % 7 #%|H L TH# %17\ Q-body %1537z,

£, G507z ScFy & Q-body (22T, HURAETOLRIETOHIRIEMEEIT- 72, HURE L
T1uM D BGP D C KT 7 X /EE_TTF FBGP-CTZEHW-AER, FURDOTINIAE O B3 7o b 52
itk DB ER SN = (Fig. 1A), 7ok, Xofittie L OUIEREEZKMI S 1r 2 & o7,

e T, et 4785 CTRA%E S 1172 Quenchprobe (Q-probe)? % vy, BGP ik Fab Wi & HUF %
TN L 7= BR O EOER S L 2 J8 7=, Q-probe I%, PifkD L #4iEA % > 7327 H Protein M O C K
A EMLoEmt T e —7Th
o, Pk LES LaotmE e W, ®
752 L TEDOHAEN Qbody & =+ BGP-CT oM+ ab 4 80P.CT
L CH D & MBI AT T | 45
%, fEH, Fab OIFMC LY 1/ @ |
HERWBA N, PURRINZEY 1r - I
DA E 7 EH B S - (Fig. . 35 1
1B), ZHIZ XV, Q-probe A\

1/r
1lr
'S

THMRI DI 2% T T
& B F OB RS = L AR b oh ’

e STo, HOLRCHIE IR VA

WETHBTH,. Qbody L0 b~ Fig. 1. (A) Antigen BGP-C7 dependent change in 1/r of BODIPY-TMR

. o o labeled scFv Q-body. (B) Change of 1/r of BODIPY-TMR labeled PM
0 —7REEICHR T X0 SR Q-probe upon adding X nM Fab and 1 yM BGP-C7 antigen.

ERHENAREL 2D LIS
6D
1) H. Ohashi et al., Bioconj. Chem. 217, 2248-2253 (2016)

2) J. Dong et al., Biosens. Bioelectron. 165, 112425 (2020)
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FGA VA A= o ERWN R =D« v A—T ) U MK
(2 & % B iR A O daE 1 7l

OBl ' - ¥Rt ' - ATEERSE - MK RE? - FH F° - SHAF'
-tk 2B Bl (REERIKRKRI. A </La L)
Rapid Discrimination of Food-contaminated microorganisms based on Colony Fingerprinting using a Line
Imaging Sensor (Institute of Engineering, Tokyo University of Agriculture and Technology !, Malcom Co., Ltd %)

TANAKA, Yusuke'; KOHKETSU, Hiroya!; MAEDA, Yoshiaki!; LIM, Tae-Kyu?; HARADA, Manabu?;
YOSHINO, Tomoko'; MATSUNAGA, Tadashi'; TANAKA, Tsuyoshi!

IRABAED ORE 2 EFEHANE, MO ERBICBWTEHEERER THL, VLEXTHE
(Salmonella enterica)°#E .7 N 7 EREE (Staphylococcus aureus)7s & 0B SIS i B | MR SO@ - 72 &
ORPFERZ G E T, 272D IHYFIA < YRR O R EICHEO RS HRNIIEE TH 5,
LonL, REROMBIGEL, A ORESMES L oL [ v 3
7oA R —Z BB ET 570, BaE - I PTRE/ R e
HIBNEDBAFE N RD BTV D, SIFLETIE, A A—
YR ERCTHME e =—2RGB L TR LR
AR =— NP R — VAR (an=—T g =T
I :CFP)2> & I R R A il U 2 OBEIRE H> O B
BMET I av=—T 4 =TIV T 0 7B LT
72D (Fig. 1), ABZETIE, B v — L ememoe @ P
R FTRER T T A v A A=V T R L, & y
SR OE, B LOML~LoHMETI o o =
HAgE L7,

ARFFETIE, 1 RET7 A+ b THDLTA A A=
VI EREREIRE A X a N — R L
7= CFP i35 (CMOS & ¥, B2 /L34 X 3.52 um)
ERFE LTz, v — VEB 1 ORBGICEST 2RI 5
BThy, R EFFFIZY v — L RIFET o Ran=—
® CFP ZHUGAIRETH D72 MW A/L—T» MEDPIRE

niz,
YJ’UCZIK%%%}EHD"C\ %E;&@ﬁu%@é]\%ﬁi%@*U/%”%T? = . - -3 P?] 3 6
ST, BEWEERIEHICHER L - K EEORE L an=—D Discrimination

BRI 72 B 2175 = L TR ER O CFP 2 H5 L7-, ik  Fig. 1 Colony fingerprinting based bacteria
- . N o N . _ discrimination. (A) Photograph of imaging

(C &S TR AR | ek 36 ML ETH T2, % system, (B) schematic illustration of the

7o, ar=—EES T mm? (TR HITV CFP 226, FEEEES>  imaging system, (C) entire culture plate

TR 2 5 < BRI 2 B Uity B k0 — ¢ images (D) on CEDs, (E) Principal

_ . B component analysis of features extracted

&) E) = :/& N4 F LA ]\ K J: 5$IJ%IJ§7\$}?%?TO f:o %@;ff‘:‘ﬂ: from CFPs.

R WEROE BT X DAY HIRNE & [FEORE T/

B A Z R, L ~VLB XKL~V THRITE D Z LA RENT,

1) Y. Maeda, Y. Sugiyama, A. Kogiso, T. K. Lim, M. Harada, T. Yoshino, T. Matsunaga, T. Tanaka, Sensors, 18,

9 (2018).
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BEBMARTF R ASER LR R R ERIC & DEMEEOZ
A A—D oY

OFHEE - hBFA - RIIAt ' - SHRE - TUEH > - SEER"- 1L
A% "2 (BKRBRE, 2AKITOM, °*HAKRE)
Nucleolus Imaging in Plant Cells Using NIR-fluorescent Dyes Conjugated with a Cell Penetrating Peptide
(Graduate School of Science, Nagoya University', Institute of Transformative Bio-Molecules, Nagoya University
2 Graduate School of Science, The University of Toky03) SAKAL Yuki'; NAKASHIMA, Natsuki'; NAGAE,
Takuyal; SATO, Yoshikatsu’; HIGASHIYAMA, Tetsuya2’3; TAKI, Masayasuz; YAMAGUCHI, Shigehirol’2

INFETEELL OANT R T EIAEBRADBIE I N TODE R, DR CHEET 2 L OIIRLAT
W5, HaEE A A SR, B LR TAHE B A OB R ME N 2 E N ERER T
B DI, Yy THEE L BOEENE & OB OWTITREH SR> T Y, 7= faiiiais s
ou 7 ¢ VHROBVAZFEIEERT 0, REAOKREBITFIM LIc< <. #6735 ORI
L LTCWD, £ 2 TARIZE T, WMA A —2 0 BT 724V H 3 7 8IRA 2 Rk Al & L
T. Fig 1 lORT EfEMR A7 7 0 —4& 3 3% BP100-PREX710-CCH % #&5t L 7= Y, BP100 |34
MR AICBR R SN FERE T F R TH D, £/, = F =TI 7 U v 7 KIGEEN L THHERED A
NIRRT REEEREZEAT DI ENTE D, MatzitEDd s H
T, =TF=VHEHAEHFT 5 BP100-PREX710-CCH ZDH DR, Z N
RN BY-2 OB/ IMEZ R LS PRBTE L2 &2 R LT,

F9°, BP100 MAESEEMEIZ G 2 5B OV TIRIET B 729,
BY-2 B XU m A XF X F Ok E % H T, BP100 DA HEIZ X
HYENFEOENE B LTz, BP100 24 L TWRNEAIE, W P
THNOLEE HHNAN D O T FIADBBRI SN 7203, Fig 1. Structure of BP100-PREX710-CCH.
BP100-PREX710 % & dehf i CEI%E L7256 1%, &t om kL Bright Field Merge
WD RN E SRR bz, L7eh-> T, BP100 %
& SEEAIX, MlafEx M bT aRIcmOBEERMEZ 5 T
HRTFRThHDEVZD, BY2 WA ISNDETFE XA LT T : il
ATEBF L2 & 25, REFRIT 6 WRFRIFRELDT Thi 2 IZHRIIEIR  Fig 2 Fluorescence microscopy images of BY-2
IZEERE L T <ER T353R0 BTz,

—JF. =F =LA AT % BP100-PREX710-CCH % FH\TIRAR Nucleolus
ORI EAT o7& 25, TTEHETRMN S 1.5 BERILINIC BY-2 O * Vacuole
/MR BERVVESE AR & (Fig2)., T D%k % IR Yt
SNDERFDRBIEI NI, | R DX A 5T T ABEND | B/
R ERIAOY R ITITRE R EZNH Y . BRITZ/MEICR LT |
2REULERSERMLTWD Z ERNbhoTe (Fig 3), —HE/MEIZ |
WVAENT-BFRIT, MRSEEOENMEICRFSNTZEETH o
ST D, ARIIANTXRTIMTEBEL2NLDOEE LN | ; R S S
D, INHORRIZ, ME~OE Y IAHREBIZBWW T T = L3 Incubation time / h
PWEE RIS B2 LC0D I L ARBLTHY . BIIE, 0%  mnsiyinhudeois (ornge)and vacudl grean),

of BY-2 cells incubated with BP100-PREX710-CCH.
FNZOWTHREEZHED TV D,
1) W. B. Frommer, M. Nakamura et al., The Plant Cell, 2020, 32, 3081-3094

2) H. Ogasawara, S. Yamaguchi et al., Chem. Sci. 2021, 12, 7902-7907

Fluorescence

Fluorescence intensity
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1P-077 EISENA AEBILES VRIS L

Compound | EFILEERZRW=7ILH U DOEELBRIZETS
FUARLBROFS
OFAXHM " - BHRE"-BHF E2-FR A’ (RAKRI. *RRXFKAKEE
AR
Contribution of Tunneling Effect in Alkane Oxidation by Compound I Model Complex (Graduate School of

Engineering, Osaka University', Graduate School of Humanities and Sciences, Nara Women’s University?)
MORIMOTO, Yuma'; FUKUI, Kosuke'; FUJII, Hiroshi*; ITOH Shinobu'

v b7\ A P4S0 1, ABYEEME O G RSCEY O A 0 IRIRNEER Th D, £ OIEMRE, &
V)X RRLT 4 U wo5f B FF 4K (Compound ) 1Z, RIEEMHFIZB T LT AD VHERS
BB LT BiEMERZ A%, Compound 1 12X 57 /v h UEREEISIE., FRE D C-H fiA OWERHZ LY
BRIA S D DS, ZAUL—MRIZIT R RIEE b = f L X — 2 R T 5 S FiBfE Th 5, Compound] 73
EENHKF R R IBIEICOWTHENEDIE, SV 7 I WVEHT 0¥ 2R, Hi-
7 7 A IANEREOAIBICANT 2 L 72D, ZE TP Compound 1 12X 5 sp’-C-H &
M DKFED XX BRIZOWVT ORI T, 10 2482 2 HLlRIg R & 720 B 3 00 5 K 3 R 4% B
(KIE) OFBINME X TW5D, HIP 2R OSERRICB W T PSS KIE ORKEIT7TRETHD
2, ThaKE L RS KIE 28 & 45 BSOS ORI B W COKRIR 123 o 2V BiG %
BHTDRANRELE L TND EBRINTWDS (K1), IEMEREREZ —REIECTITEl 4% Bell ©
TFNET L= A7 0y NOMBIHICHEAT S Z & T, iEMALRERED & & &2 fiffTd 5 7 ED R
HINTEY, TAFRARCEUROBEEDORISH BIACH SN TWD I, — 7 THa i, &R
< HEFITARZEZE 7 Compound 1 E 7 /LEEIK FeV(O)Cl)(Lie+) (L1 = 5,10,15,20-tetramesitylporphyrin
dianion) OFHMmAEREMTT L OTELFERREZMLILTEBY, ZNEHWD Z & THHMT LD
VIROBACSOS OEHZEBINIZ K LTS 2,
FLZOREHESE, FEFITBCTEEO &N
FeV(O)(CI)(Ln*+) (L2 = 5,10,15,20-tetradichloro- \ /

phenylporphyrin  dianion, Lz = 5,10,15,20- Classical
tetratrichlorophenylporphyrin dianion) % %Ll C X Pathway
% R RE N LTz,

AW TIEZ OISR EFH LT, 7 a
F L DIRIRACOE & S84 TR 3 ek X
DIEREEHE L, ROSEEERARE LT, fitu
THEEE DR EZ T L, b L)

—

Tunneling
RAFIH LT ROGHREE & | i B 72 SOSRREE O Pathway
SR LTz, T ORE R, ROGHE E4K Y,
D/ EUN Compound 1 EF LSEKIE L kv L C-- H-------- O=xFe
R AT LT BOS OEIG SR E < 72 DA o+

R o3, &b USTEDR Y FeV(O)Cl)(Lis+) &
S u~xY U ORIGTIIKES XX EfEo>  Figure 1. Two-reaction pathways in hydrogen atom
T4%S b RIIVEHRZBREB L TWA Z L2340 transfer from substrate to compound | model complex.

SFm, ARETIL. RITFEE ZORERIZON Blue and red parabolic curves stand for potential energy
g S A curves for substrate C—H bond and product H-O bond.
TRz iim 9 %,

1) Z. Cong, H. Kinemuchi, T. Kurahashi, H. Fujii, /norg. Chem. 2014, 53, 10632.
2) Y. Morimoto, Y. Shimaoka, Y. Ishimizu, H. Fujii, S. Itoh, Angew. Chem., Int. Ed., 2019, 58, 10863.
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¥ BIE MR Blastochloris viridis D/NT T YA OO 4)L b D
WBELTHRIG DT

OREBHEN - HIIXRE - FEER GARKIRHREET)
Analysis of Structural Conversion of Bacteriochlorophyll » from the Purple Photosynthetic Bacterium

Blastochloris viridis (Department of Chemistry, Faculty of Science and Engineering, Kindai University)
TAKASHIMA, Yusuke; NAKAGAWA, Shiori; SAGA, Yoshitaka

N7 TFIVFrmawa7 4 )V(BChl) b 1IN0 T VA
7Y VRO =TFT UV T U RER LT
BV (Fig.l). RARIZHFET H 7 nw 7 4 WV TIIE
HEREEMNC QWINH #/~3, BChl b &b DG
RSS2 27 B (RC)IE, 4 %9+ BChlb & 2
DYDY T VFT 2 A7 4 F 2 (BPhe) b 43+ CTHE
i BERZIER LT\ 5, 0D RC ¥ 37 BTk
fitEar 2RI ETHD LH ¥ X7 BIZHE
MU AP T DA R(LHI-RC) 2 TERL L T
%, LHI-RC EHAEKDOH TIILEIZHFMEL TWVD
BChl b T& %723, BChl bh<°BPhe b IZEGIC7 Y
VERRICEREIND Z ENLN TS, LavL,

W O JROSRE & E R el U 72 5EiE e v, & Fig.1. Molecular structures of BChl b
T CAMYETIEX, BChl b & BPhe b OIS T T (M=Mg) and BPhe b (M=2H) in purple

Dy T 15 E R W D O 2 SR E FR I & e
HZEEAMICTHE L BT, LHI-RC EEIRICH
#9% BChl b DIEEEHUZHOWNT B IR L7z,
BChl b (FEARAMEIRIC K & 72 Qy #7 (794 nm) | RIFBEIIZ /N Uy Qu 4#(582 nm), $RAMEIIZ R & 72
— L —7 (369 nm) 237 5 417= (Fig.2 FEH) . £k LT, BPhe b 1% Qy #7 (776 nm) & Qy (527 nm) 2%
BEEMNCY 7 N LAY MLEsR LT (Fig2 Sfd), 2o oaFRe VW CTHEBESRE T Ttor e
U U EREASOEWEHE LT, Mg ORI T TOALY MVE{LH S, BChl b DIE 9 A% BPhe b
LHRT 7 ) VBRADBRMACEISNZ D MR N ERHA LN R T2, KAEETIEHDOET, 4L
A RHIE Blastochloris (Ble.) viridis 7> 5 Hiif L 72 LH1-RC &R (Fig.3)IZfE A7 % BChl b OF5EME
ST CORELEHIZ OV T HHET 5,

photosynthetic bacteria.

794 1009
399
431482
P 0]
g <
603 831
I 1 1 1
400 500 600 700 800 400 600 800 1000
Wavelength / nm Wavelength / nm
Fig.2. Electronic absorption spectra of Fig.3. Electronic absorption spectrum of
BChl b (solid curve) and BPhe b (broken curve). LH1-RC complex of Blc. viridis.
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CORFLZER EHEERELERE - (270 / 0V 8K

BI5E/NA ABEFE S Y RI T L

MEREEESR Cu, Zn-S0D DEMBRGLICEEU L -BEZ S HEAE T bk
e/ YA LD

OHREH - AHHE - FHEF - MFHA - ARE (RS KEEL)
Development of antioxidant nanozymes with numerous coordination sites similar to the active site of

antioxidant enzyme Cu,Zn-SOD (Graduate School of Science and Engineering, Doshisha University)
NAKAHARA, Hiroki; OKAMURA, Mami; NOMURA, Akiko; KODERA, Masahito; HITOMI, Yutaka

A== FF v RF 4 ALZ—B(SOD)E, A—/"—FF L K7 =F4 > T PH L% R0, +2H"
— 02 + b0y L, FLEB LI EE & H 2 Rl- T & EEE ThH 5. SOD OF G IXE{LA L X&)
FIL, THEERABCHREBR CoRMICHASND. LaL, SOD OZEM K<, BAH Aok
ATV, E D78, SOD BEREET VRN A< RSN TE 7=, Lo, T4 E TO SOD HREE
TIVEERDOIETEIX, SOD BRI~ T .

—ODF )R FWNIZEHD SOD {EMEML 4 5
ATERIE, 2fE L TEN SOD iEtEZRT
EEZ T RMFETIE, 2-ATF VA I X T =)Lk
HEERA A I B AR X4 D 4 B A RIS TS IR ZIF-8
DOHERA A DO —F &l A 4 TiE#HL L 7= Cu-

N,
TNH
el

doped ZIF-8 45 H L7z V. 2 SOFSA 42757 o med)
=AVREEICHD 2-AF A IFY L—FITk e _ L\Njija'_'
> TRESND 2 L TR SN D ZIF-8 DifhA o TET
DB A A BT S Z LT, B o Y

SOD DT % fie bR Cu,Zn-80D DIEPEF L Figure 1. Comparison of the active sites of Cu,Zn SOD, and
O & 72 D (Fig. 1). $£72, ZIF-8 X% 4L  Cu-doped-ZIF-8.

BEMEICHDHZ LD, A—/R—=FF T KT =4 T PH L) Cu-doped ZIF-8 WHBIZ HILHd 5 = &
WHIRFTE .

0:100 75 50:50 £ TOAEE DE/VELOFEFEH & REHSN & B e A & ) — VIR E 2-AF VA I XY
—NDRAL ) —VIERZ 50 ETIRAHE L, 6 KR, JEC &V Ak LcEEZREIL L7z, SEM,
XRD (Z £V ZIF-8 ki DA A MR Uiz, £7o, A 4 D%, ICP-AES (T XV FEfi L 7=.
WIS, TP FoAFHE—B/FHh o TFUORTERIND Oyl E-oTy e b e BNBEILIND T B
71 A e k% T SOD TE M2 R FAM L 7=.

ICP-AES HIE DR, (AT 2 Kk LT El4C, S0 gi -
A% Te, Cu-doped ZIF-8 DA TE 5 Z MBI L. SOD ;:;50_6 . A cuzzRs
IYEZ RN L 72 fE2R, 14538 Y, Cu-doped ZIF-8 7/ Ki -1 SOD ¢ | .
WEHEEZ R LT, Cu OEIGOHEINE & HITIEERm ELEZZ &0 % o
b, MR L7IZIBY I Cu F A BB Oy ORI TV D EFX &

% . RiFHALOD Cu-doped ZIF-8 @ SOD iEME L 1 431D SOD Dk 0 Pﬁgpar;‘i’on B e e
P& i35 &, Cu-doped ZIF-8 D GBI TV D Z &8

o To. Fiz, SOD iEM I Cu-doped ZIF-8 DRI FFRIZHKAT L 72
Molo. X, ZIF-8 AT HLAMDTDIT, Oy T /KT
NE I CE 57207 B2 T 5.

Figure 2. Inhibition of the cytochrome c
reduction in the presence of ZIF-8 and
Cu-doped ZIF-8 prepared with various
Cu/Zn ratio. The X-axis stands for the
Cu ratio used for the preparation of the
ZIF-8 derivatives.

1) N. Nagarjun and A. Dhakshinamoorthy, New J. Chem., 2019, 43, 18702.
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ZE1L9 5L MUERKEEOREE

O/BEH E# ' - WahyuFitriana' - E8 RIE - /Mk BEth'- —Z= EHX?- FH
=3-EH &' (ZREWKEMEEYE. 2 KO KREFWHRHEERE. M
SRt/ T9)

Studies on association of a human catalytic antibody light chain that oligomerizes (Division of Materials
Science, Nara Institute of Science and Technology', Research Promotion Institute, Oita University?, Nano-tech
Lab, Information Technologies and Nanotechnologies®) SAKAI, Takahiro'; WAHYU, Fitrianal; MASHIMA,
Tsuyoshit; KOBAYASHI, Naoya'; HIFUMI, Emi2; UDA, Taizo® HIROTA, Shun?

FUEOHITIZS TR
FREEICIN X, BER D X
INHUR A 533 % fir
IEEA A L TV B HLA
FERDFET Do PUAK
BRI, BER L HURD
2 BB A
AR & UCHERZM Fig 1. Scheme diagram of equilibrium between monomeric and tetrameric
RSN TWDA, B3R forms of catalytic antibody light chain #4C220A.

(Z LA TARBEBE MR

WO REND D, PUARESR OMBLEE D E AR AT MIE L LT, BREHE /0 O T WMl s v 2 7R
THOLD | BN ZRILT D Z & CBIEMENR E L0 Y BNl ShTnb, —F, R
FEMERETDLEEZLN TS e MUABERERSM 132 8L Z LARBE WD (Figl) . £
ZCARBFETIE, PUREREHA O % BAEOMEINEZ BHE L, B Cys ik L VAL T ¢ REEEE
FT 5 Cys FE7% Ala (CEH L 72 HUAREHAC220A Z L L, T DL BB EEE2 T2,

PUARERBHH#4C220A 1T A 2 KIGHE 2 W TR ST, NINTAT 7 4 =T 4 —h T 70~ 7T
T4 —BLOYA XPRI7 v~ v 77 4 — (SEC) TR L7, SECIZX DMLV, 25°C THUR
REHHAC220A DOFRFED 300 uM D & X 4 Frk L BLEIKR D L33 96:4 Ta WK A AR L CIRE% 6 uM
2T % & 4 BIREHEROLEN 41:59 Lieo72, 6 uM OIRIE % FHE 300 uM IZHEHET 5 & 4 =KL
HERDOLEN 96:4 L7204 BIKE HERR CTFEHI K Y
O LR BN o T, 25°C T 4 Bk b HER~DfE
BT ER A RD D L, 28X1010(M3) LEH STz,

WIZ, 4~45°C TOHURBRSH O iR VAT E o2 b L v | 2
NFHINT A= —ZRH L2 Y, RE EFITED, 4 BEN
OHERAEEET B0 X L E—E LB R L
(Fig2) . HUAEEEH#4C220A 1 ZBR /KB EAERIC L 0 4 Bik% T T T
Rkt 2 & AR ST, Fi0. 4 RIS BRI~ iR 280 300 320
T, D ERT BICoNTHL o s e, —H, WPRO Tamprare )
BEEIC BT HIBE O vy EEAKE ik Ui Fi9 2. Plots of AH®vs. temperature
PIEH R T2 2 & 4 BKOMBETA X 2etiizs(psa  for the dissociation of #4C220A
o TRZ 2D L ATE S, tetramer to monomers.

1) E. Hifumi, Y. Okamoto, T. Uda, et al., J. Biosci. Bioeng. 1999, 88, 323-327.
2) V. Sharma, W. Heriot, K. Trisler, V. Smider, ef al., J. Biol. Chem. 2009, 284, 33079-33087.
3) W. Wilcox and D. Eisenberg, Protein Sci. 1992, 1 641-653.

catalytic antibody = monomer tetramer

H
o
1

N
o
AL l
®
©

AH’ (kcalimol)

o
1
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HEAREERAES TILY ) v I HEDORSR

ONEETF L - Hk#aE - FET ! CREIART)

Double Click Reagent Directed to Cell Surface (Graduate School of Engineering, Tokyo University of
Agriculture and Technology') KITAGAWA, Kohei*; YOSHINAGA, Moeka’; TERA, Masayuki'

AR AZ G D —> T D BEMERI T 2 F=T7 /L% AHNBRALES (SPAAC) 1%, K4S T Dft,
FEMICAWOND, AREAZRS TIE, KR E DR 5 %Mmﬁ%ﬁf’ﬁfﬂkﬁﬂi#éz%b%Zombmu\
FOSRFEMN K8 B, SPAAC IZBWWTIZELT V¥ L OBREECE TIRIEICE H L- S BT
zbzhf’éf:o Ll K%&T}vﬂexm)yimi@mé FREOREEFERIRMELE FL— R 7 Th

BIZETA A VRIS VE OFAEN LI LIEREE 225, —J7, i T O TREEKTFIE
Jifﬁfﬂ4%£ﬁﬁ“67ﬂ£k LT, 2fiDEAT VX ThHhDHY R v raty ¥ A 2 (CODY) %
HAWi-, 7Y R 20 7OEERIGHIE SN TS 2, CODY IZL 2 2D T ¥ Rl Sa T Kist
DHIETH U | kong lZFEFITKE WV E W) KA 9 9 (Fig. 1A), L LATFIEX, CODY QMWMK
YL ENER KL OKIEMEDMEN 2 & BNAEES F~DIS B W TRRE & 72 - TV, MaFZEE T
NE T, CODY IZ—T VEEN L ThE~ et BRERL 28 A LkiatE %M | L7= WS-CODY 5%%{4:

FORLTHY, RBEF A P

F—NAFET T bR %% = O 3w

LN E2@HELTND OO Ky ~ 0.06 M2.5°2 OO Kng ~ 30 MrL-s°2 OOO
Y, Z ZCTAMFIETIL, WS- coby

CODY DAHISHIZAERIIZ R %

B
R AT Ao T B © CO
R

BOREMERFFL, kg &M

L&EwL L ERLE, r= O
MR OALEEAIE, A0 Ws-CODY (1)
R 31T 2 B BEBALHR )
IR D O
% MU EEAE By ~ D S 3 1] O COzH
FHTE 5, MlaRmziTer HN
AEOA~ST USSR oy O
WCHELTRY ., TOXNAA FITC-PEG;N; (2)
v&ieh WFAMEMEZ Fig. 1 (A) Double SPAAC reaction by CODY. (B) Chemical structure of WS-
H9 % WS-CODY (1) =& CODY (1) and FITC-PEGs-Ns (2). (C) Schematic illustration of cell-surface

3. A L7 (FiglB,C). 7 directing click reaction. (D) Fluorescent imaging of azido labelled PC-9 cells

. stained with CODY or 1 and 2.
Y FedE (AcsManNAz) % b

I it HORHIIARE T 5 PC-9 ICHSINESR R L. MlaR Az 7 & FETRBI Z b L9, 7

RNAZa% L 7= PC-9 #ifdicxf L, CODY F721% 1 Z/EH &, FITC-PEGs-N;3 (2) % ZKMIIZ/EH éﬁfc

LA, FRT 1 B HWZRHICHIIR mIZ s Va3 BlEE S ve (Figl D), ZAuUEEEMAIEMIC

1 OMBIRIEICRTT D kg D KRIEIZH EL727ed i eBE Tz, 22T, 1 & 2%7 Y N PC-9 n’:EiH”

Wk L CRIRRICER S 872 & 2 A, 2 0 IN T OMIBaZR mERIZ ) LT,

1) R.Van Geel, G. J. M. Pruijn, F. L. Van Delft, W. C. Boelens, Bioconjug. Chem., 23, 392-398 (2012)

2) 1. Kii, A. Shiraishi, T. Hiramatsu, T. Matsushita, H. Uekusa, S. Yoshida, M. Yamamoto, A. Kudo, M. Hagiwara, T.
Hosoya, Org. Biomol. Chem., 8, 4051-4055 (2010)

3) D.A. Sutton, V.V Popik, J. Org. Chem., 81, 8850-8857 (2016)

4) M. Tera, Z. Harati Taji, N. W. Luedtke, Angew. Chem. Int. Ed., 57, 15405-15409 (2018)
5) E. Saxon, C. R. Bertozzi, Science, 287, 2007-2010 (2000)
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1P-087 BI5ENA AEREILES Y ETYA

ERESICLBI O ARAO—THAIYSILRAFTY T FOMBEAEA

OBMNBEAN - FRER - EAKRES 2- NE—H 2 - AR T (O GERXEEI.
2RKRBETL)
Invasion of enveloped artificial viral capsid into cells via membrane fusion (Graduate School of Engineering,

Tottori University!, Graduate School of Engineering, Kyoto University?) FURUKAWA, Hiroto'; INABA,
Hiroshi!; SASAKI, Yoshihiro?; AKIYOSHI, Kazunari?; MATSUURA, Kazunori?

agf AR CHIV ROz Xa—7HMy A4 LA E, X7 bFFxy 7y Rz rNg—7 LI
ENHNEE oy FREICEDN oS A & 5, F7o. HIV I3EEMEAN~EREGEZ M L TRATLZ &
DB TS, —HUFRETIE, b~ h T v —RAX 2 N UANVADIE 12 HRNERE I I B
5925 24 73 p-Annulus 27" F R(INHVGGTGGAIMAPVAVTRQLVGS) S /K CHREMICH CES L,
30-50nm DHZERTF RF ) T ALTA VAT Y 7Y DEERTLZEE/REBLTHnS D, £
oo NLUANAFX X 7Y RNEA~OF A My ONES, HREVE D T OREEMIZ BRI L 0D
D AT, T AU MREEATAANLTIAN AR Y T REDF A MR E 2 G lEE 5+
EOEAIC LY, = _a—TFRAT T A VAXy 7Y ROBRICKI) L D, AHFETiE, =
0 —7RANT T AN AF v 7Y ROMBANBOAZREE) 2 Bat L7z,

X v 7Y M5 % TAMRA, N=20
DOTAP/DOPC 7572 %IR8 — RN EGA S E

- 8.8f5m Lt

1RG5y 2 NBD Tt Yo &

Lo _o—78 AT T A
NWNAF Y T REME L, &
& b N B SRHAE HepG2
Hif~E A L, CLSM @52 L 7=
FEF. % v 7 ¥ FE{ASL DOPC
DHTHEA LS E oo Cc
— 7RI v 7 RIZEAR A
BNZN RO KR 732 1) b AR

>

Intensity

HIEER~NDOSE

RUB
S 7=(Fig. 3A), F£7=. HlEHN
L3 0 BRI AL e OV 7 — o
7 7 4 M2 L b . DOTAP/DOPC uss = @4§§§@
THEBIN-T N — R NS =

¥ 7Y RILEmA %4 LT, Fig 3. @XM T AO—TE X v 7S FO(A)MAEAEGASEEE U
EE Y - 1 SAEFE =I5
T RSO mn g (B CLSME&. CREEEN LIliAE~ ORABRERORAR

ICHR Y A EN D BIRE OB S NBIZR SN 7= (Fig. 3B,C), 2N O DFERIT, = _"a—FR AT A LA
X 7Y RS HIV & FRROMBENRZAZEEZ 7~ L, DDS Mkt E LTUSHTE DL Z LA RE LT D,

l) K. Matsuura, K. Watanabe, K. Sakurai, T. Matsuzaki, N. Kimizuka, Angew. Chem. Int. Ed., 49, 9662 (2010)
2) K. Matsuura, Chem. Commun., 54, 8944 (2018)
3) H. Furukawa, H. Inaba, F. Inoue, Y. Sasaki, K. Akiyoshi, K. Matsuura, Chem. Commun., 56, 7092 (2020)
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COHAbES

BISENA FRELFEY VY RI T A

RUYI—BEBELI=N\—2)F0h—FRoRES / HFE F MRl &
s HRIDRF

O/MEEthiE ", HEXE® * EEBHX ", Ritfi®. WIEEZY . Ffd ' >
(Y BRKBRI. * BRKIFReC, * BRAMHBF. * £KITE. * X QIQB)

Development of Perfluorocarbon-encapsulated Polymer Nanoparticle as '°F MRI Contrast Agents
(Graduate School of Engineering!, Immunology Frontier Research Center?, Research Institute for Microbial
Diseases’, Osaka University, Graduate School of Science, Nagoya University?, Center for Quantum Information
and Quantum Biology®, Osaka University) KONISHI Yuki'; SUGIHARA Fuminori?3; MINOSHIMA Masafumi;
NAGAIKE Wataru*; UCHIHASHI Takayuki*; KIKUCHI Kazuya® 25

MRI (3RS B G 2RI U 7B bk CARET 2 EFREMICEB (LT 2 LN TE 5, T
# 19F MRIZEEE O NMR JIZEN ATRE T, ERNICIZE A EHFAE LW UF 28 S LT 5,
FDD, KRPRNEN; 72 & DERSFHED T T FINDEELZ T, YFMRI EEAOREL A A—
UITHIENTED, FBAIIINETIZ BF MRI E&AlE LTA—T vt —RoNayv U b
JRIFERBELTCERYN o ) ) 2R FTARNTHLEWEEEZ R L, £TOREZ YFMRIIZX
STHRIETAZEDRARETH DL, LrL, YU DF hiTFE~T AEEST 5 &, BRI TIZZ2 WA
e 2> 5 1°F MRI > 7 V8 2 S@RBILL Bz TS, /7R 0MERNICERBL b &
EZ b, BEHMEOERITIEMEA R RIESCEN AL EORIER 25 & Z 3 EMENH 5, ITHE, R
V==Y = LT ) FNIR EY 7 M RN A coBBEmERmn ERHEINTE YR,
L OMARIZ BN T BB RIEN N ERHIRE IS, & 2 CARIFE TR, RHMOEREZ I3
B2, VI B TIERL Y7 NeMECH IR ~—CREEWE LT /R (R ~—F K1)
T OE MRI &S AN OB 21T > T2,

N—T ) Fuah—RrThbd PFCE #NE LI BAREHARY 77 VAR THEL., KL 160
nm FBREDORY < —F 2R P RER A 2 ER L7z, PFNMR %V, ERIREED PFCE &R FI2Nal &
A7z PFCE OREEFAIRER (To) ZIHig Uiz, ZOFEE, KN PFCE IXREMEZRFF L Cnd Z &)
o lz, £72. EE AFM (Atomic Force Microscopy) % W2 HIEDRE R, RV ~—F k11335
N, AR LTWDZ ERNShoTz,

AR LR ~—F ki koY B
J R DRFIgE~ O EFE & % [F—EE DO~ 7 X Tk
T A~ IVTF T —UEMRIBI %7 -7, R ~— Dayl
T RO T FNERE, U T Rif-HK (30 min)
DO T FNEFOTERER LT (XD, gz
FBHTY IR OEREIIRG% 2EMTHIEE
N EBIER R oo te, —0F, R ~—F ki1
TIEEG-% 1 8B T, FFgE» 50> 7 IVIEEDN 10%
BEETHRY L, 2LV F R Rss Al
BIFA5KRN~0REMBICHb-2EEEMEIT5 2 L
MNTET,

[2%3Ci#k] [1] H. Matsushita et al., Angew. Chem. Int.

Ed. 2014, 53, 1008. [2] Y. Hui et al, ACS Nano., 2018, 12, B EEAERE LIty 2O MR&
2846. [3] K. Akazawa et al, Angew. Chem. Int. Ed., 2018, A:THMRI, B: F MRI (7R ) == /K ),

57,16742. C:9F MRI (VU #1F / Ki T)
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Synthesis of Hemoglobin-Albumin Cluster Incorporating Antioxidant Reagents (Faculty of Science and
Engineering, Chuo University) ISHIMARU, Marika; YAMADA, Taiga; KOMATSU, Teruyuki

DA mE IR O BRI B A O OB LY | IR AR DRSS NEED TN D, SYIFEE T, B
FEF NIV ETHDL~EZ R E Y (Hb) O FREICIMIEZ XV EThoe MLIET VT I v
(HSA) /A LT (~EZa By -T 7 V) 7 7 A% —(Hb-HSA;) Ak L, ZIBAERN TR
EOTE D NLREFRERAR RMLERAEY) & LTHET S22 2B oLz D, L, A LFEHRE
RO Hb SALITAERAN TR 2 ICHEIE(L L, BRRWIEREE K 5, —F . HSA I3kkx ZRBUKMEWE %
JPk - SR D20 TREGREZ RO, b L. Hb-HSA; O HSA HLICHIERLA & #5 & T &, KR
DL F LD e N LR EMAK L 70D, ARBFIEIL. Hb-HSA; ICHEEILAEA A T 5 Fe(ll)
protoporphyrin (FePP) . bilirubin (BR) . a-tocopherol (TOC) % H5f L 7= Hb-(HSA-X); [ X = FePP, BR, TOC]
AL, FOBBEEALEERENONNIT L2 HNE L,

Hb A (22846 #] N-succinimidyl 3-maleimidopropionate (SMP) % i & ¥, # LA r u~ 7T 7 ¢
—IC KV RBIED SMP ZBRrE L7212, HSA &fA S5 2 & T Hb-HSAs Bk L7z, 2o A o A5H
sua~ NJT7 4 —2 K0 RIKIGD HSA ZFRZ L, Hb-HSA; Z Bl L 7=, &IZ, Hb-HSA; 2 3 fi5E /L
B FePP % i F L. Hb-(HSA-FePP); Z#Fi# L 7= (Fig. 1), FePP fEiA R D7#EALY kL (UV-vis. A<
27 RJV) DS HSA-FePP & —E L7=Z L/ 5, Hb-HSA; D HSA HBLIZ FePP S L TWD Z & 2 B
(2 L7z, [AIBEIZ Hb-(HSA-BR)s, Hb-(HSA-TOC); Ziif L, HSA i ~DifEA & e LT,

WEELKFHE (H0,) 25t U v ekl AR PR /K (pH 7.4, 25 °C) IZ31F % Hb-(HSA-X); DEEFESER
LEMEZWE U=, EERNO H0, BETX 0~35 uM TH 572 2 10 uM H0 KIFIE I BT 5 kR
PEIARZ EMEZ RN 7=, Hb-(HSA-FePP); @ Hb f{l3 (metHb 3, 2 hr %)X 19% TH V| Hb OfE{L=E
(38%) ™ 1/2, Hb-HSA; DE&{L3E (30%) @ 2/3 (Z38i/) L7z (Fig. 2), —J. Hb-(HSA-BR); & Hb-(HSA-
TOC); DEEFESEARZEEPEIT Hb-HSAs & 25 5727 - 7=, HSA-FePP (T H,0, REJbfililt & U CTHERES %
Z &6 Hb-(HSA-FePP); @ (HSA-FePP) s iz 23 H.0 Hb Of#{bZ I L T\ D B X bivd, YLD
FERD 5. Hb-(HSA-FePP); 3HUFE{LEEA A T H AN LIFREA L 70 5 Z L 2 b T LTz,

50 1

Surface Lys —e—  Hb+H,0,
- _ 40 1 : :E—(HSA—FePP)3+HZOZ 38%
a g &
i o < 30 1
) >
<@
o)
L 20 1 19%
Q
>
10
pH 7.4,25°C
0 . ; : )
0 05 1 15 2
Time (h)
(3-fold) /-t Fig. 2 Time course of metHb level of Hb-
Hb-(HSA-X), (HSA-FePP); ([Hb]=10 uM, pH7.4, 25°C).

[X = FePP, BR, TOC]

Fig. 1 Synthetic scheme of Hb-(HSA-X)3 [X = FePP, BR, TOC].

1) T. Komatsu et al., J. Mater. Chem. B 2020, 8, 1139.
2) B. Haliwell et al., FEBS Lett. 2000, 486, 10.
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MCA/GCM EIZ# D < R £ R AYA 13 O I A 78 BR IS 5 R e D i 4T

OHFZEdAMk ' - WER ' - WIIER 2 - PATHE2 - HRES 2- EBE - HPR ' - SHAF
(RREIKRI. 2BAMKEZETERETDRER)
Analysis of circulating tumor cells in bloods derived from patients with urothelial carcinoma based on
MCA/GCM method (Graduate School of Engineering, Tokyo University of Agriculture and Technology!,
Department of Urology, Kyorin University School of Medicine?) NAKAZAWA, Kurumi'; NEGISHI, Ryo?;
OKEGAWA Takatsugu? NAKAMURA Yu? DEKI Mayumi% WATANABE Midori*; TANAKA Tsuyoshil;
YOSHINO Yomoko!

PREE LR AT BT « B TOARE —MEREm <. BEPZNDIENLIETROGHODBAMETH
Do T, DS /KA OB AS T2 BFAT D EANEPICH A TH D 2 L 2R S, (RIR BT IUAT RE 7k
REFEHE LT, RIS AE(ET 2 M BRI M (CTC) AHifF STV, —FH T, R LA
ANIRERETH % CellSearch System (2 5% CTC O IME L, s AFE & il L C CTC OiEfnn
FRUZRET 2 R A DTV, YAFEE TITMila 1 X - ZBERRICE-D < CTC #AME - Bt
& LT Microcavity array (MCA){E & L—HlfaZ ~A K 7 a4 5 2 & Tl 2O 12 5B v]
HE72 Gel-based cell manipulation (GCM)IEZEBIFE L T 72 D, ARWFIETIE, JREE LR ABE % 3412
MCA/GCM JEIZ & 0 R D CTC Z e - it e OVH— AR O /3 BEZ ATV CTC DiEifs 128 AR
~OFIHMEZ R LT,

EF YL LT FMREE RS A B SR R (WBC
(T24) Z s FIMAR 1 ml (B L= b o, BREEY 7 ok s
& UTIREE ERS A Mk 2 L 72, 2 F7EsE
CBA% L7= MCA AV CIIEY > 70 (ImDET 4 oo s
Vb b—va L, Mg MCA LICHifE L=, ff
& L7cflila % DAPL, Hth A b7 7 F > (CKPUR, & o
UL CD45 HUIRIC TYufa L 7o, dORBmERIc TRIE %
1T o Tefif Fe, HOENZ — /12 XLV CTC (DAPI+, CK+, -
CD45-) & A IMER(DAPI+, CK-, CD45+H) &kl 4 2% = & e
MARETH > 72 (Fig. 1), E 72 HERBIER] 2 .0 CTC
L AR EREE L= 5 A ¥ — b Sni-, s Fig. 1 Fluorescent images of antibody-labeled

single WBC, CTC (CD45-), CTC (CD45+) and
BAEBIC BN TR TOIERT CTC £721d7 7 A% cluster entrapped on the MCA from whole blood
— R ENTEY BHEREEREEZ AW T-BED in an urothelial carcinoma patient.
WEE L L TRmroTo, & BT, ITFEDORENED A
JEBNZ THAE STV D CD4S 51 L TN CK BitEd CTC bR &= (Fig. 1), A LD Z & 225 MCA
EDREE B A CTC ORIHICAR Th 2 Z LAVRE T, KIZ, &7z MCA ko CTC (2%t
L. GCM JEIC K 2 BE— I/ BE 21T > 7o, 0Bl L7 MRS LTy MBIEZAT > -4, Mk
1% T24 MR A OBIE TR (TP53 ¢.378 C>G) & H—lifla L~ L CHERR T 5 Z &3k 7z, 7z,
CTC TIHREE LR AMfiRIC A B D 14 AR 2 BT 2 Fit L 72, DL LD | MCA/GCM 52 v
THARBME R O IR D IR B B AN VBB DS CTC O & B F AR A RE Th - 7=,
1) T. Yoshino et al., Anal. Chem., 88, 7230-7237 (2016)

CD45 Merge

Scale bar 25 um  ——
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