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Investigation for effect of epigenetic modification on LLPS of nucleic acid (Faculty of Frontiers of Innovative

Research in Science and Technology (FIRST), Konan University) TSURUTA, Mitsuki; MI'YOSHI, Daisuke

WA 7 BfEE 4 (Liquid-liquid phase separation: LLPS) (3#77= Z2 MBI N SIS OFREIFERE & L CHER &
TWA D, LLPS 134 v X7 B, BEMAIERASCF A4y - nfHBEEMA. A% vX v JHE
ER7ZR EOFHWHEEREZN L TRy N — 7 &L BT 5 2 & CHEEEN 5, LLPS IZB5T 5 4
URTBEIE TV AU R AAL R RGG RAA 2 SYGQ U T RAA 72 ED low-complexity R A A
CVEREDRZENHLN TS, BT, RGG RAA &2 H X /7 Tih 5 FUS X° FMRP 1%, #fifZs
PEIR BT & 2 5 ZE0a PR AR SR 8 A L iE SC BT BRI B 38 S (ALS/FTD) & Jfess X B iR ¥R/ A e e i

(FXTAS) OFIEICRIELTWNE Y, EHIZ, ZRbDHX X7 H%a— L TWHEEAETIELGGC R
GGGGCC DERLANEH LT\ D, RIERHIOREMEN FEEFIEFER Th 523, BRENZ 212,
HRIZHES T M OATF MM FRIRHICTLE S ND Z R BIL TV S,

ABFFETIX, FMRP @ RGG KA A VHKDET NTTF R (RGG peptide) & FMRP HKDOIIE 5
H A (G4) TERERS] (FMR1 DNA: d(G2C)s) % VT LLPS D€ 7 /LR DIEF 2 kAT, T DOfER,
RGG peptide & @D LLPS |Z1% G4 HiERMHTH L Z EBRRA LN E -7 (Fig), £/o, Y oA
FMbIEY "o e 7T =0y FREBKRER CTHD CpG 71 7 R ETEEIZHFETSH Y, ~ b
AT IAUITBE AR OGIECHIE DO N AL EBR L TWD Z BB TS, 22T, G4 D
N—TNAFHET DY PV A TFIVEEEE AT D Z LT, G4 FEEk DNA @O 2 F)U{kIZ & 5 LLPS #E~
DOEBERR Uz, TORR, EASNT A FVEOEBENINT DI, LLPS MK T 5 2 &3
BWZanhi, KRETIT G HEE~DY b U AT HLOEBIZOWT b1 5,

< )
7
. S
LLPS L %
AN 5
. L 2oy po o4 ~
Model peptide Assembly . g:;._»‘,\ &— £
] {:3 & &
= —) LN
E:—‘: ’ e L 2 <
¥ oy 00,
((\\‘S\ > ; Ui
sy s :
- L7 Disassembly Q % B2
) (=77 S 2
G4 L =

\
i

g

N

Figure. LLPS induced by G4DNA and model peptide using in this study.
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Development of dicopper(Il) complexes exerting cancer-cell selective toxicity: electronic effect of
substituents (Graduate School of Science and Engineering, Doshisha University) UENO, Jin; HATA, Machi;
HITOMI, Yutaka; KODERA, Masahito

VAT GFURT VAV A Uy, BFOERERIC I 28 AREIE, IEFEMZO DNA 2
SLUTHRBICERL, BAREWERZ3XE 2. ZOREOMIROT-D, Fx i3nAMno
FrELERETIZRB W Tl DNA UIRHEM: 28 L, 73 AMIREER A 22 e 2 2 o~ 34 g 851K o0 B 78
ZHELTE 7. O T p-cresol D 2,6 iZlZ dpa** % amide-tether THE A L 7= Hbdpamide** Bcfiz
F-(HL*X) O B8 IDFEAR[Cun(u-OAc)(L*X)]* [X = H(1), C1(2), OMe(3)] A3 =\ > DNA GIWHEM: % 7~
FTZEERH L. $ER 13 IETANFE T O 0215 .

FE(L%2 Ha0s % JT1U V= DNA STFIZ 35U C BV B M2 R

R L7-. Hy0, Z V- DNA Yl CI%, Bkgltk: ° °

HCh D 7 o m HN e LT85 2 2V b TR "f\/:m e /UX

AL, LasL, 2 i XERMIIIC L C Ml ‘dn/ Voac’ \b
RE<, BAMBBIRME LR S Rinote. —F, & 4
%@\:g‘u[ﬁ%(&) AR B f\f\‘/%z))%@ L/f:\,jé’:{zf_( 313, Fig 1. Chemical structures of [Cu,(u-OAc),(L+¥)] *
H,0, %fﬁb‘f: DNA @J[ﬂ‘ﬁf‘ﬂi 1 J: @ %)/ﬁlﬁﬁﬂf%? L [X=H (1),Cl(2). OMe (3), and NMe, (4)].

7B, DA EEZ R Lz, 2O OfERIL, BEREOB PR DP A 2R EIc 2 s
Hz25Z &L TEY, FRCEFRGMHEREOE AT AMBLEIRIIHEEEZE S 2 & 2R
L7z, ZZTARIETIE, SOIEmWBAMIERMEZ R T&EERORBEAZ B LT, A M
TEED I HITE TG Ti#mb\ PCAFNT I (X =NMex) BN LT bR & %
O " HERAADER@) =GR L, Z OIRD DNA YIWHE MO/ fu 4 2 REE L 7-.

1K pH &1E FI2H 1 5 Ha00 12 ot % 1-4 O DNA YIBHEMEDORERE R % Fig. 2 (27, 41313 &
b U C DNA GIWndEE 3 <, JEMERMETT 50 ) Z NI L Mt roTe. SEATHSE & OFE R %
Gbds L, ETHEHREICI>TERFPLONETFEFTERY, ZONA ABENMETFTHZ 1T
H,0, 125 %5 DNA UIBHEMZ K TS E 5 B2 o5, 5%, 4 ZHAVERAMIEE X ONEF Mz
X HHMREEARIET D Z & T, ZOEKRNN AR Z2MBEEZH L WD E 5
WZTHTETHD.

X
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Fig 2. Time courses for Form I (A), Form II (B), and Form IIT (C) upon reaction of pUC19 DNA (50 uM bp) with
H>0; (50 uM) promoted by 1-4 (30 uM) under the reaction conditions containing NaCl (10 mM), and Cu(OAc),
(70 uM) at pH 6.0 (MES 10 mM) at 37°C.
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Development of replication, transcription, and reverse transcription of L-aTNA by non-enzymatic chemical

ligation (Graduate School of Engineering, Nagoya University) OKITA, Hikari; MURAYAMA, Keiji;
ASANUMA, Hiroyuki

HHFFEETIL DNA O U R—AHRESRFHICUET 52 L TROTHVESR 3
P2 A LRI TR E AU L C X 7, HCh LALA =) — v 2B o, Base
& 9% L-aTNA (acyclic L-threoninol nucleic acid)iZ DNA —E# & [blk LT, FEFIZE )2\[’;;7‘)
TE72 L-aTNA " FE#HZEKRT 5 2 E DR L NI/ > TV A0, £7-2, DNA X°RNA & ™0 ©
LT g THHEERA TR TH D Z E PR IN TS, EREEIECHOE
BT YO SRR — L & LCOISTAMES TS Fg D, 5T, L é’hemical
L-aTNA (IR IR SN2 Te s, BERRIS~SCHT 5 2 ERREETH -T2, structure of 1-
Z 2T, AWFZE CITIEREE e bl 1k 2 AV C L-aTNA OFFLERIEDOR%E  aTNA.
AT o T, BARMICITEERZE ORD VI Y U EREL & KB Z /A S DA Al N-Cyanoimidazole &~ >
oA F M) & HWT, (DL-aTNA OFRFIFERCQ) RIREZIE) D L-aTNA ~DifiRE. (3)L-aTNA
D> & RIREEE ~ DER GG DB IZ 1S LTz,
(1) FEEAERLCIE 17-mer DFFA L-aTNA (T17t) £ T, 8-mer D L-aTNA 77 A ~—(S-BAdGEH: T8A) L
RGN 72 3-mer O L-aTNA Wi % 3 F$E(T3B1 - T3B2 - T3B3)IN X T, kS 2 3 A 7= (Fig.
2)e ZDFER. SUSBAEEDN S 8h %ITIZH YD 17-mer @ TSA+T3B1+T3B2+T3B3 #473VR 90% TR
SNDZEBHALNC- T2, XI5, 3 FEED 3-mer Wi OV IZ 3-mer @ L-aTNA 7 & Afid
ST — N GAETH BIO L-aTNA $H2 BV IRFRAICA T 5 2 L 2 fs8 L 7= (Fig. 2), 24U
W, BER A OISR T OESERIC K LTI UH TORITH 5,
(2) (1) & [FREDTFHET 17-mer D KIREZHZ(DNA £ 721X RNA)&Z##8 & U, 3 FEFE D 3-mer1-aTNA Wiy &
T L-aTNA S{DOBSN A LA AT O WG L & A 7o i 5. DNA OFFIEH, RNA OFFg LT b
(2 3 FEHHD L-aTNA Wi 7 DS ZBRINCHERE L7z, & 512 RNA HDO5A . L-aTNA O T > X AfEH| 7 — v
B E L THWESEES TH®RIGER ISP EITT 2 2 E 0B 6T o T2,
(3) FZIZ 17-mer D L-aTNA #5855 & L C, 8-mer D RKIRZIEWT i %8 iE X & D HRE S & A 72 G
R, DNA SHI3MEIL R CH#EIT L7223, RNA S5 CII < RIS HEIT Lo T, £ 2C. &R~ A4

v E *ﬁ EﬂL Lt T8A 3-FAM-GCATCAGT-OH-1’ ~+ 8-mer L-aTNA primer @- rav @~ Phosphate group
N i’)fﬁlf“ IS T3B (3-PO,- or 2 or 3-OH-1")  :CTC 2:ATA3:GGA - 3-merL-aTNA fragment | ~ —

1 _: 3-mer L-aTNA random fragment pool
& 57 RNA D

0=P-OH

T17t 1-CGTAGTCAGAGTATCCT-3 - 17-mer L-aTNA template |~ (43 fragments)

N . i S ‘ )
i 7ﬁ:1: s D #EAT |eTsB - Qmou | 17-mer L-aTNA
- _ | MU T35 | N/’\N//’N QHUH—OH oH complementary strand|
INHERS STz, ! on V= (- S
A2 ! WU r3p3 || N-cyanoimidazole GWOH on
= 1% . L-aTNA : oH /l + e‘U‘U‘U’°” T8A+T3B +T3B2+T3B3
——————————— Mn2* 0.0 Gmou 00 00 00
D FEH ek OH/ ¥ OoH / ¥ F F on
FEBEFEW 72 5 y TBA Go | do Oob G0
U Ak =y | T - T
AR EZ @R + AI0AAA0AION000N AUORFONR HAM onooon A B R

R TEIL, Ll

SELEX £z Xk % Fig. 2. Replication of L-aTNA by chemical ligation reaction using N-cyanoimidazole and Mn?*
L-aTNA DT 7' 5~ —R#HELT L RNA U —)V RIFENEBLA R D £ B 2 5,

1) K. Murayama, H. Kashida, H. Asanuma, Chem. Commun., 2015, 51, 6500-6503.

2) K. Murayama, H. Okita, T. Kuriki, H. Asanuma, Nat. Commun., 2021, 12, 804.
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Ratiometric SERS assays for reliable quantification of nucleic acids using SERS probes as internal
standard. (Graduate School of Science and Technology, Kyoto Institute of Technology) SASAKI, Kenta;
OTA, Ryo; WAKU, Tomonori; KOBORI, Akio

IRIE T ORZBR 1T ER 2 72 R IBOZE - 1% - TR TSR TRE R 2~ — 1 —& L CHER &4
DTS, BE, EREREE L THAIN TWDERPCRIEIL, BREICERE EETDHZENT
EHLWVIHIRIRE G ON, JET TV ORMEY DR ECEESE S & O T R IR 2 RO R 2
VETHDHI0, KEZWIEE LTHIA SO R, U, KM T ~ U #EL (SERS) #FIFH L
TR LN E & PCR IEICE DD H-etiis s LCiIfF ST\ %, SERS (34 @i _LIokas
L7207~ U BELEZ 103100 fFICHER3 5 Z E M AHECTH D, Lo L, SERS XV 7V OFE
PERZ U<, IEMEZ: SERS AT MV AEGDT-DI21E, Bl LI-HE N NETH D120, TEOIIC
IXEE A LIS EN TV, 2T, Fex X SERS ¥ 7 Vo EHMR L2 B L, NEHEREIC L -
TV FVBREE & IE AT RE 7 2 FiJEH O SERS 72—~ (SERS 7w —7 1, SERS 'm—7"2) %P L
7= (Fig. 1) V,

‘ (a) b) )
SERS 7' m—7 1,2 12i%, Ak . 3 3 e
No.' ) . ¥ i "
SFOYTF IR S 20 AR iy M oona 8t - ‘éy Sk
. SERS probe 1 B 0 Y A~ R ) T fitration o~ i
YA Ly MERICY SRS ; . R B~ , N
. ] = / .. b o e

T2 2 MEOAKELMT v - ) W T
L R—%— (PEP:® ,EP (W%B*% S % :' e CAUNS ~_:3-HSDNA @ : ns/\iu/@///
%) .e) AL, 72, SERS % <
Tu—7 1,2 CEATORMEE iz O R

FRAIEZ I LT =R E Figure 1. (a) SERS probe 1 and SERS probe 2-coated silica beads for ratiometric
T AL 9ICREF L7z, X5 SERS assays. (b) Procedures for detecting target DNA using SERS probe 1 and

R Rt 1o - ik B - 5= SERS probe 2-coated silica beads.

EHOIT, SERS T H—T21L  (a) (b)

VU hE— X BICEE LT, 2 A e Y. ‘o
SERS 7o —7 1,2 #AVTE:  § A 1nM 1500 | CJRPA:R?=098 (3 5

Mtk 2 7oL 25 PEPOY o INTTAZ R E ° LBz
srrsEdEnERoRE: 2 P/ oom ¢ 2<
WEELCHIN LTz, %7-. EP © B Al b & o0 "2
PEP O/ FAEMET S & oM [ A— 0
T, PERE RN 0.83 5 0.98 2080 ‘ 2250 0 02 04 06 08 1
Raman shift / cm-! Concentration of cDNA / nM

W b L7z By BHERA S 390

pM 725 86 pM (2] E L 7= (Fig. Figure 2. (a) Raman spectra of ratiometric SERS assay with different
S concentrations of cDNA (0 to 1 nM). (b) PA (black circle) and RPA (red cube) of

2 o :-\ & I N

*) ., S Bl fﬂi?&/ﬁ\ R LT PEP as functions of the different concentrations of cDNA. The error bars indicate

PR LI Bl 2 s & L the standard deviations calculated from five measurements. PA: peak area, RPA:

fii{# 72 SERS HIEIZ%Th L 7=, relative peak area.

1) R.Ota, etal., Chem. Lett., 50, 513-517, (2021)
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DNA Origami as scaffolds to assemble quantifiable channel proteins on artifical
organelles

Institute of Advanced Enengy, Kyoto University!) ZHANG, Shiwei!, NAKATA, Eiji', MORII, Takashi'
gy, Ky y ]

Inside cells, complex metabolic reactions are highly organized and distributd into different organelles which allows
a better control over the biological processes®. There are some additional advantages in this case. For example,
many cascade reactions suffer from incompatibilities such as cross-inhibitions or inactivations by components of
the reaction system?. Furthermore, spatially arranged enzymes can be observed in organelles which enhance the
efficiency of multistep processes. Controlling
the permeability of membranes with channel
proteins ensures that the substrate and the
reaction product can passively diffuse through
the membrane. Up to now, the available
channel protein that has been successfully
inserted in artifical organelles (AO) is rather
limited and most of the studies have been
focusing on unspecific porins with molecular
mass cut-offs (MMCO) such as the Outer
Membrane Protein F (OmpF)
from Escherichia coli (MMCO: 600 Da)?.
However, information on integration
efficiencies and channels per AO are
generally scarce and often phenomenological,
because the integration efficiency is not
100%%. To overcome this problem, a method

(A)

. . Figure 1. (A) Liposomes and channel proteins are added to Lipid-
which can locate the channel proteins on the  DNA conjugated DNA origami in a surfactant solution, resulting in
menbrane of artifical organelles in high mixed surfactant lipid micelles. Dialysis selectively removes the
. . . . surfactant and results in a fused lipid bilayer around the nanostructure.
loading yields with control of the number is (B) TEM images of origami, (C) TEM images of encapsulated
highly required. origami. (scale bar = 50 nm).

In this study, a spherical DNA nanostructure

encapsulated by liposome used to attach the channel proteins was designed following previous work published by
Perrault et al®. Sequence-specific DNA-binding proteins, the zinc finger protein (zif268) as adaptors to stably
locate the channel protein (OmpF) on the DNA origami scaffold. We measured internalized DNA origami
diameters of 58.6 + 5.5 nm and outer membrane diameters of 81.6 + 10.1 nm from TEM images. In ongoing work
we have started assembling OmpF by binding adaptor to control and improve the number on scaffold.

Reference: 1) R. J. R. W. Peters, J. C. M. van Hest, Chem. Sci. 3, 335-342 (2012); 2) E. Busto, W. Kroutil, ACS
Catal. 6. 2393-2397 (2016); 3) E. Christoph, C. G. Palivan, Nano Lett. 17, 5790-5798 (2017); 4) F. Itel, W.
Meier, Nano Lett. 15. 3871-3878 (2015); 5) S. D. Perrault, W. M. Shih, ACS Nano. 8, 5132-5140 (2014)
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Development of Functional Oligonucleotide for Highly Sensitive Metabolite Detection (Graduate School of

Science and Engineering, Aoyama Gakuin University) MOTOHASHI, Yuto; NISHIHARA, Tatsuya; TANABE,
Kazuhito

AR, AR TEA SN REWIE,. BREBEET 22M~— T —L L THliET D 2 &b, B
e 8 CHER SN TS, LirL, REMIrIcER S TW iRk n~ N 77 7 0 —EEBO5H
7 (LC-MS)iX. £l & MBS IR AEECH D — ., Mt E LTHOWAEESIEIREETH S
7o, ARHENT ORERE X E, Z DT REW 288 &R ISR T 2 L 72 7 IR O ST A B
fERD BTN D,

PLbEZEEE 2 AR I, G &4 = — RalRe 72 BRerE N TR 4 BR%E L, & & PCRIEIZ
F O EEREICHRINT 2RO+ AT 2OMELE B Lo, BRI, ERREY &R
OGS D8 E 3RIBICEA LI NI Z WS Z & & Lz, ANLEBRIC X 2 EW AT I3 LT
DY THDH, I ANLEEEAEOREY & OIS ZR - Sk, ke~ 7o 7 04—
IR0 AHIEE BT 5, Fi0 T, BN A TEREZ ER& PCRICTHRIHT S22 LIck Y, BEEE
A % AT - iR 2 (Figure 1),

KTV AT LAOWEIZHTZY ., AENOLV Ry 7 2%2%0D | EMBELHERFT 25 L CIEFICEE
REE L THOLNTWD IV HZTF A2 (GSH) Z R L L, T4 — L & OFIRIY RS H 5 6
o< lA 3 FEEZRBICEA L N LEE(Maleimide DNA) & &% &t L7-, EBSIZ, Maleimide DNA &
GSH Z{EA7T % &. DNA & GSH OfF A (GSH-DNA) 734k L7z, & 512, HPLC (2 K % Bl 2%
C. GSH-DNA 73 E & PCRICTHIIE S D Z L A HNMT LT, ARIEERTIR, PERENE N TERE ORRGL,
B M ONGSH 2910 &9 2 AT (AT 72 FEBLRTREME O RRGERE RICHOWTHE T 5,

DNA Labeling (Michel reaction

ANANN___ ]
[+]
°T\N%,“\L(\Jfg,oa Maleimide DNA /\/\/\/\»\j?\s .
H H - i
HS
GSH = ’\A GSH DNA

Maleimide DNA GSH DNA
\ (unreacted DNA) (product DNA) Highly sensitive detection of GSV

Figure 1. Schematic illustration of quantification of GSH by maleimide-modified DNA.
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KE5E 16S rRNA HDIRHRE# L EEH 2R8I & L=BE&E RNA 3¢
ZRIBIC K D% FISH DR
OZIR#— - BIDGRH - RS (LREEImAEREF)

Development of novel FISH by ultrafast RNA photo-cross-linking targeting difficult-to-detect regions in E.

coli 16S rRNA (School of Advanced Institute Science and Technology, Japan Advanced Institute of Science and
Technology) MIHARA Junichi; WATANABE Nanami; FUIIMOTO Kenzo

HOE in situ NA T VXA EB— 3> (FISH) (X, AV IX27 LA4F K (ODN) ZE ek L.
YRR 2 T %5 51ETH S ', Lo L, FISH ORHRE L, FI22 DO BBL K& ZT5,
1 >HZ, MEANOIER RNA GHETH Y, £ RNA OGHEND 20 EBEBREEIZ 2 5,
2 SHIT., EOERICHFET 2EREEORETH D, =L 2ENKRE L 7 0 —7 OEEFINEE
IC—HLTWThH, EERNERBEEEZR- TS E, =LA TV A (P =g
ZPHET D AREMED & 5, Fuch KO 7 /L—71%, KIGE D 16S rRNA O RIS D R R 2 5
2% FABA T Lz, ZORER. KIFE O 16S IRNA 0 627-644 ST, FRCHRIAKETH Y |
Ecol482 FHIk D 1% DESLHRE T LRI T 5 Z LN TE RN Enbholz d,

F 2R BB LT SRS EME N TEZE 3-cyanovinyl-carbazole modified D-threoninol (“NVD)
Z VT, RNA @S IRIEEIZxd 5 FISH ORREMRR 2 37 7o, BERRIZ I B 2 FE ATy 7o k28
Bid, ARG EZE L T DNA X RNA & DEGREZLENSEDLTDIZIES HNHEN TN D,
% LT, DNA J / & DAL, 2 OBSIRE R 2Ol 722 i & ATREIC 5, HEEHG
Al LT, H<hbY I Ly BIOZEOERENSHNOATE S, LirL, V7 L idokse
BOMENELS BB L > T, — T, 20 ND 3, R & Bl CIFEM i o 2 %
T 5 2 ENTEDHEBHEMTHL Y, LT, ZOND ZHNDHZ &T, BFAEOEROIER
rRNA % @EE CHRINT 2 Z ENFEEL 72 oo, F7o, @MUMEEZ AT 5 RNA 2T 5729,
ONVD & Tk 7 1 — 7 LB OHEAENET A+ ODN Z W T, HaH N7 627-644 fEl %
AEHIAE C S AR AT BEZR Wash-free FISH (LD 21T 72, & ORGSR, KA BRI REIEUE 32 D
TUREEART L TE, M 0 =T OT7 VR ANTREL oz, LT, MRFHOEIRE I,
aofrembEL, MEBETHRINT A Z LITlkBI Lz S,

1) E.F. Delong, G. S. Wickham, N. R. Pace, Science, 1989, 243, 1360.

2) B. M. Fuchs, K. Syutsubo, W. Ludwig, R. Amann, Appl. Environ. Microbiol., 1998, 64, 4973.
3) P. G. Francis, et al., Nucleic Acids Res., 1994, 22, 2845.

4) T. Sakamoto, Y. Tanaka, K. Fujimoto, Org. Lett., 2015, 17, 936.

5) K. Fujimoto, N. Watanabe, ChemistrySelect, 2020, 5, 46, 14670.
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EZ/ ANV —ILFEREEOARALLCEEFHRDONAKXIOX

) o h—DR%E

OMEHZ - ZHM— - BT LD - BARE CLEERALHIHS)
Development of novel visible light-responsive DNA photo-cross-linker containing pyranocarbazole

derivatives (School of Advanced Science and Technology, Japan Advanced Institute of Science and Technology)
NARITA, Yasuyuki ; MIHARA, Junichi; SASAGO, Shinobu; FUJIMOTO, Kenzo

DNA JZRIGESOGIE, JERREHT & 0 i LIRS 2T 5, Lav L. RERZRICIEENE N TR
T % Psoralen' 1T, WEAUBICHEARREIF ARV &R0, SFMEZ2 RSB E O 254 nm(UV-C)D
AT AORENH D E V) RN -7, ED XD RERZFRT 5720, Fexld, RO
R C22pkiE kI K 0 FHAfiSH D pyrimidine Mk & YE444E T % 3-cyanovinylearbazole nucleoside (“NVK)?
S L, £ LT, MK I, BRSO RN OHGEZRBEL 3 2 STl shiz, LrL, K
X, HEUEIC 366 nm DI 2 ME L 5720 fla~D XN AR THEM T 2EE L 2o T
T —J7. ABLETH D 400nm OIEFHEVEITEEANETH D 366 nm L0 H55< | AFAZIC 300 s LU IS
SN EBMBNTND 4 £ T, Fxid, \ERD O« MG LZ KT 5 2 & T, arifbtic k-
THBE T 5 IS EME N TR pyranocarbazole nucleoside (P°X)S #BA% L7=, Z @ PCX 1%, mIfAETHE
BN AIRETH DT, (kD NK & HAJHEMENBIR S v, AL TO Fluorescence in situ
hybridization(FISH)2 F[EET&H 5 6, & Z AN, PXITiX, HEHD 2 Gk T BRI, InCly 2 filtlft & 5%
tandem Michael 17 T 2720, BIESIRAE T TLEV, ZOUEERK 20 % & FEFITIEL 72
v, ERE~DBEL 2o T,

AWFFEIE, PX DEBULEIMEN & W ) BRI T 5720 e RERIEIC LY X FEkE G
B U7z, Bz e G aiEiL, HaSOs il & 9% Z & T coumarin FE(AZ ST 5, MiH CEULEL
FF STz Pechmann FE6& % Wt LTz, F£72. Pechmann G % T coumarin FFEMAR A Gk T 25 & PCX
D 4 (LT A F)VFEEDNE L S HL 72 4-methlpyranocarbazole nucleoside (MFPK) S EUSG S 41D & 43 o 72, FEBR,
Pechmann 56 % W2 BB Ko T MK T, BIAERMINAELD Z L2 MMA D LR TEL, £D
7o MEPK DI ELE 3 2 K0 72 % & mWAERIE TG T2 2 LN TE X OBE TH > 72 IR % 3.5
M b3 22 LN TE 7, LT, X &[RRI MEPK X, SEREEMED TV 400 nm O A CHEET 5
ZEPHBMNE T, TRICKY | BN OB ORI, B, #81ER Eofkx 2B TOFEME
DS D,

B. L. Lee, A, Murakami, K.R. Blake, S. B. Lin, P. S. Miller, Biochemistry, 1988, 27, 3197.

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

K. Fujimoto, M. Hashimoto, N. Watanabe, S. Nakamura, Bioorg. Med. Chem. Lett., 2019, 29, 16, 2173.
J. Edahiro, K. Sumaru, Y. Tada, K. Ohi, T. Takagi, M. Kameda, T. Shinbo, T. Kanamori, Y. Yoshimi,
Biomacromolecules, 2005, 6, 970.

K. Fujimoto, S. Sasago, J Mihara, S. Nakanura, Org. Lett., 2018, 20, 2802.

K. Fujimoto, M. Hashimoto, N. Watanabe, S. Nakamura, Bioorg. Med. Chem. Lett., 2019, 29, 16, 2173.

7. A.Vronteli, D. J. H. Kitina, M. Konstantinidou, K. E. Litinas, Arkivoc, 2015, 3, 111.
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TT7ZANEMT v F o AREIZ L DB FREHEEDRF

OBRFFHFF - HRER (BAKFEET)

Guanine-Tethered Antisenses Inhibit Protein Synthesis Through G-Quadruplex Formation

(Graduate School of Science and Technology, Hirosaki University) SHIROTO, Shuhei; HAGIHARA, Masaki

7T = I E T RNA BLANE 7T = LM O RS9 72 Hoogsteen BUKFFEAZIT L, 77 =
WESEMEEZTERT D, TFE, 77 = UESEEE T8 PR AT 2 BEREEL O Z &0
oSN TEY, WEHEHEKRESNILZ OV BaOFRRGIERICEO b ND T L, 2
NHEENE LIEEEFRIGEOA AL RS TWD, £, 77 = NEHEE TS TN TE
RENDIETTERLS, 77 =VHEEE S LOFHEIZL > THFRITHLERT 2 Z EN AR TH D,
KW TIE, R T = 2EM L= T > F o 2% (g-AS) ZHWTER RNAIZ S T = &2
F2 S, RNA/DNA 5877 =V IWESHE OB AR T, 612, AFETHE L7 ESEE
2 X5, ERRRA B R R B B2 R LT,

FI. 7T = EGES]  (GGGU) (n=1~3)2H T 5E T /L RNA Z{ER L, $kx 72 g-AS # 1% Cif
RGN EAT > Tc RO SURERD % F ¥ B 7 V) —EXIKE CHEHT L7725 R, g-AS &R RNA T
(GGGU)n 2 n=4 DL L&D

MASPbE CIINNEHY T Guanine-te(tgh_(j\rg;i Antisense
AR L R T RS HE S 3 GGG-GGG 5 N

. -Quadruplex
TWAZ LRSI T, Ribosome

" — >

Fo, INHETIVESIC g- = —=> -
AS ZMA. BROBRLE 55— g 5 {
/EIJ Hﬂ? & H fﬁ%:é'l\i{,ﬁ” Hﬂ? % Target RI\IA Inhibition ;f ribosome
1795 Z & T, RNA/DNA &4

BT = WEHEHELT

XTWDHZ LR LT,

Wiz, 77 = Efghls =3 5 TPM3 Eis 1O 5°-UTR Tif
WV 7 =T —BRIE a2 L, JEHiL &7 > 7 ERBRTO
FHRRGIE 2 5022 7=, TPM3 3G A RHA 2 12 L W ALK <° NTRK1 72
FLRAEL, Vot LTHETDIZ EDNMbBNTNS,
TPM3 @ 5-UTR % &Te 16 HIEITHMHNRT v T v A%
AL, LR =T v ALV FIRREZ L L7 (K2), £
DFER, 7T = R I ZAER L TWRWT TR v AR

(AS) I TEEFRAEICRE REBMITR ONRhoTc— T, 7
T = RS A SR L7 G2-AS TiE. 1 u M TIRIEZEITERR 1 - P
BT 2 EN o T, S BICEER RNA 2K L COREA B Concentration of ASs(nM)
Forkm B2 MR L. g-AS OFEMHEATEIKIC 2°-OMe &A% i3 &

(rG2-AS) \DNA 7 o F & ZfZlg L 0 & 5 ) 72 ARG ) S 2
HIE L7, LEORERI Y, 77 =5/ 7T > T & o AREREIHE
#J RNA ZECHE BAICERRR L T/ 7 = RS E 2 HET 5
LT, EOICHENARAGIE X 5 Z ERHLNE o T,
1) M. Hagihara, L. Yamauchi, A. Seo, K. Yoneda, M. Senda, K. Nakatani, J. Am. Chem. Soc.,2010, 132, 11171.
2) M. Hagihara, S. Shiroto, S. Igarashi, S. Sato, Chem. Lett., in press

GGG-GGG

1. T = AMEMT T A (g-AS) (2 X2 7T = TNE G
DL & BRI A O BEEE

o o =
R L
Ll
o
—e——

I
»

o AS
o G2-AS
o rG2-AS

Relative Luciferase Activity

o
)

2. IT = MET T AR
1% (G2-AS) . tHMHEHAEIR D7 (AS) |
2’-OMe [&£fi % Jifi L 7= g-AS (rG2-AS)
12 K 2 TR

3) M. Hagihara, Chem. Commun., in press
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HEHRENEERNA DY 7 LS A LAARIEREEEA L =RA T —TORRE
OIN EH-HF HY LA EX/NE BE (ARAFKRE)

Development of Luminescent Probe for Visualization of Endogenous RNA in Living Single Cells. (Department of

Chemistry, School of Science, The University of Tokyo) Eguchi, Masatoshi; Yoshimura, Hideaki; Ueda,

Yoshibumi; Ozawa, Takeaki

HMERLL RS, F o7 EOBRBIZ X D OMBREEZ LI, M D Ok & e RRA I LY
BB R T OFBREN LT 5 2 & TAE L D, T8, MENESD TR HIOFRIC L ok
REZELIZBE D 5 BB TORIENHEAL TWD, —F T, fllx ORE INTZBIZ IOV T, HEROIENTH
MORE b R—1ZAR T CORBBAL ORI Y — 2 OFFEIZIZE > TRV, & 2T, AfRiE
AL EFHET HBNIMTE 53 Th HRFZERIN 03 BL Y — U R ET 572012, MIREEZ L oiEfe
BRZE U CTEMBEE T REEZ | MIRAAGE, S OISMENRBEZ /T 50BN S 5, A5
TILBEE T HRBEY T 5 RNA OFBLE % At CrRE N >ERFRIET 5720, AWt s A
W AN S TR BRI OB R 21T > 72,

RNA ZRHT 2EMFE T v —7 L LT, )4 737 E NanoLuc (NLuc)?® /&K L RNA #5E&
#3778 PUM-HD O RME mPUM 7672 DG 2 /37 B aERE LTz, B2 RNA & LT B-actin
mRNA Z#IN L, 2 & T 2EFNCHR U TREMIZHEST 5 mPUM 2V, 7o —7 57 0MER
RNA IZHEET 2 &, 5% NLue 25T H LT 2 2 & T NLue DFENREVBEIET 5, I OFER
NLuc ORENXZEZWETSH L TRNA ZRIVERETE 570 —T &5t 2{To72, Tu—7X% L RJHEIC
DWW, X7 % i LB NEOLHIE 217V RNA BIHBEDRHi 2 88 2 72 o 7=, FCBAMEE %
AT —HIfETD RNA O A LR HHEEZ R L 7=, & HIC, WIS e —7 2 X%
B 2 B LAREATII N CONLENE mRNA O U 7L X A Lk 2327,

RNA B 7 0 — 7 PEREDFHMB O 7=, KIGEIC X DRERNDL X L8 E AR - B L, RBRE
N TOFIEHIE R AL Uiz, BRI %2 & T RNA Z2IRINT 5 2 & TRIEHEN L L, % 212 RNA
ORISR 2 RIS 2 & R EDMK T Uiz, HERESZ G F 720 RNA 2 RN L 723581338 E o E&-
WAL Tz, FERNS, K7 o —T 1T ICER L35 RNA 28 LR EEZ i E5 2
EAURENT, R RNA B2 2L L7 e —7 ORI EO RNA BE L ORBBREF I L7- 2 A, RNA
BIRIFIICRNEN T D RSN E R oTz, ThbbL, K7 1 —7 3= RNA % & &I
ML, BT FE LTRIEAEETH D Z L AVRES N, FEH) RNA fl¥ & 388 S 72 HEK293T
FZ DWW TS FE BB 2 W TRIZE 21T o7, T OFE A5/ RNA 2B T 2L R—2—&
LCHEIEZ /R BN RS D X ISR Lz & A, =AY RNA 2355, L TV I W TR
RN SN, UL EORERNS, BA%E L7270 —71X RNA ¥H &4 | MiafgegfE cal g
BRFTRE L 2R D MEREZ A T2 2 LR E NI, RIZ, A7 m—7 DNA A fEH) RNA 235817 % NIH3T3
AR URSEBAISSE 2 AV CRIE 21T o 72, Mol 23 M+ 2 FETH DA T v TF T
v A BATOHIMOBEE & B-actin mRNA D& & ORI EZBRE Lz, BNEOLE 2 —Hil L ~L
TEW - G5BT 2 2 A TE, FEEFHOMENEmOENMEEZ R L2 EnD, MilaZ & IR RNA
DEOEENZ B FEETH H Z EN R Iz, 7 v MREEEMRHIL I 7 v — 7 288 LK
BB Tolo & 2 A, MIMIEATH RNA ORTEITE—Tld/e < | FRICERE T & g
HERTEL TN W= T—7 e —TBNERETLIHIDRH L ZEBRHLNERST, ZORRERNG,
RKIa—T N TELVT— LYV TOREZEBHARETH D Z EIRBR I T,

PLED X 51T, ABFFETIE RNA fEE X /87 By —/L mPUM & AEWREEFRIA LT, ERICH
72 % RNA AL ZRB T 257 m—7 O 25 L=, & 57225 RNA BikAEOFHMN & ek B & fi 9
2T, KUY —oFEAFIH L 1 NG RBELE &ERHIE O BFRF S D,
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BI5E/NA ABEFE S Y RI T L

ST — EREE A OERICR (T - Mia i 2R R A T

DEF

OEx '~ AEEX" - £BH 2 - AR - ZHFEXRM ' (BRREIKKRI.

ZERTTERS FIF)

Development of evaluation method for intercellular cross-linking abilities to obtain functional bispecific

antibodies (Graduate School of Engineering, Tokyo University of Agriculture and Technology', Cellular and

Molecular Biotechnology Research Institute, National Institute of Advanced Industrial Science and Technology?)

MAEJIMA, Atsushi'; ISHIBASHI, Kenta®; KIM, Hyonchol*?; KUMAGAI, Izumi!; ASANO, Ryutaro?

DX AR ZE O b FZ HEFE IR 752 K (EGFR) & T #ifazkm o CD3 O
FHEFEN 3D TEAFRMERUA Ex3 13, AAMIE S T A Z R A0 I 288
T 5 Z & CRERM PRSI AR T (Fig. 1), ZHVE T, Ex3 24857 %
R A A v OBAENAZ 2 Z TRl PE B R IL, ENEN ORI T 266
EEIZED RN OO BAMBEFEENE L I+ 5 Z &350
STWA[1], ZAUE, FRIAPEDEVNT X D SARFEE OAEE)S | iR 2EAE

RRICEELZRIF LD EEZTWS, 2O, L0 EEESR
ERFRMEPUROERIZIX, 2 MR OZGEIEZ &I 5 F
EDOWESLINEEND D, ANRGHT FIEN 2o 7o, & 2 TRIFZE
T, R DBEMEE (AFM) % F 7 T ERFRIEGUA 9 D
faF2RAERE O & B 72 AT FIE OB &2 B 5 L 7=,

ER T Mz AVZiHEE R r—Roo v hERMRESh D -
O, TV U AEKETH D Jurkat M Z HWDH Z & T, L0 EENR
HIEROMNLZ B LTz, ¥ v — LT SE2 B AMIRICHE 4« O
JREE D Ex3 2SN, e IC iR L R OeR 7~ 7 % 1L

0BT B T L g T urkat 8% | IREL .
AN HER S 721, Zh OB ST RO 7 4+ —2h B
—7EWE LT (Fig 2), “EBRIEFASAT MR 5
HEREIE 2 MM OBR BT 2 IROE TR L, &6 5
I BX3 35 & O ARSI A ) | L7 Bx3 Bkl § s
e IV CHIBIRIAARAE D el 24T o 72, g

AFM HIEDOFER, Ex3 FERMEF (0nM) (2T 1nM D
WINCHEBEZRAEED EF370 bz (Fig 3), DI &
D ARTHE T ZEHRFRMEGURIT D MR M2 RE & R AT
ARECH D Z ERSI T, S HIT, Ex3 ITHA A AHMIR
EFETEDS K0 @V Ex3 BLAPESZE R D 578 10 @& il A
WAEREZ R LT- (Fig.4)e 2D Z &b, EEEMEFRDON
ARG EEE & AR FIZRRG AR I TR b 5 Z L VRS
2[2], A, AFM Z W oHilaFZAERER i 2 VW T, X
D mEERE 7 T HAFRMEPTUAOEG A HIE T PETH D,

[1]R. Asano et al., Protein Eng. Des. Sel., 26, 359-67 (2013)
[2] A. Maejima et al., Biosens. Bioelectron., 178, 113037 (2021)

Separation work [fJ/um?]
N

o

[N
ul
T

=
o
T

Fig. 2. Principle of AFM measurement

n=10,*:p<0.05

0 (Control) 1

10
Antibody concentration [nM]

Fig. 3. Cross-linking abilities measured by AFM

6

n =10, *: p<0.05, **: p< 0.01

*%

Control Ex3 variant

Fig. 4. Differences of cross-linking abilities
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BI5E/NA ABEFE S Y RI T L

NAMRES WBE ) BOE—MIRAETICE T2 ) h E—XFE
RIMRIIRIE T /N1 R DBAFE

OBIIFIR - KEHEAN - HTHESE '+ BILE—2- SHAF - BHME ' (ERER

BIKREI., 28ERIFRENSAL L2 —HER ELT2ERE
Development of cell-arraying device filled with silica particles for capturing cancer cell-secreted proteins
toward single cell analysis (Institute of Engineering, Tokyo University of Agriculture and Technology!, Medical
Genetics Division, Shizuoka Cancer Center Hospital and Research Institute 2) NISHIKAWA, Rina’; OTA, Kento®;
MAEDA, Yoshiaki!; HATAKEYAMA, Keiichi%; YOSHINO, Tomoko?!; TANAKA, Tsuyoshi!

DXAMIREDN 3T 2% 2 N EITINADERICES S L TnD, Y7 r—7Tik, 82 L K
— LRBTIZ L0 RGBS AN R RO 0 2 R B R F A Uiz, Lo L, MIREIC W &N RS —7
ZEnb, BT X0 BRI BT S MO EE BIEL TS, ZhvE TROMFLERTEL
WDOF¥ v 7Y —71—§ (Capillary plate: CP)fLINIZE / U A& EFFOV U W EFIE L1734 A
ZEAFE L, WMl Oy Ry ERENTICRIH L C & 72 (Fig. 1A), BMIEBSIC X 0 En T LA
fbC&, ZAMEICEID A 2 T v EAITHODHUABELEPERT 5720, mEERHAATRETH
Do LU, B/ VAV BFEATRIL 2 HMAZEL, EHELOFBENHNTHL Z EPHETH -
Too T2 T, BHMNERFHEME LTV I E—XZEA L, VU E—XFHE CP OERL, MEREZHA
%’T?O?L:o (A)

fp3i 75 X< LB L, #ifiz PDMS TAK 7 L7= CP  Capillary plate (CP)

(020 um, FLE6X 105, JEEX 400 ym)z A 7 L7 4 )b
F—LIZ@BEL, YU E—X (63 pm)IEEIR AT F L

‘ 20 mm

Secondary antibody

720 T DWE CP OFLEE, FLED BFHFE Lz e K Feddk (5.33
X 10° particles/mI)iZxt L, 10 {50 & — X¥ & L 7=, CP
LI EAERE AP (SEM)IC K D8I Z 1T T2,
FTORER, BEEIIE—AREHEINZETDHERIN

AY/5)
Primary l -

antibody 4’/ \\\\

[:S Secreted

protein

Capture antibody

(Fig. 1B), FHE=EITE /) U AT U H-CP LREDHETH
Sl ZORERIY, U HE—XFEHE CP % SR c

Silica substrate

FRTE 5 2 EAVRENT ENT, YU B E=XFHCP (B)  por sy e s
y B8 ) 4 S 0 Aasos ) B0 ALY Cd

{Z CellTracker Green %46 L 72t~ REA% Al SW4AB0 #4k 0 CEPATIQIR R
R » 236 gLy

1~30X 103 cells/ml D4 ISR IE 1 ml 23§ F L, 46 : n %f‘? j?t.,{
— “ . RO RS By ..:\,l +).

MBI L BBEREAT o 1=, 15 B AU HOEEE > & FR R P/ s/ § r;fg 3
o -y 7 < > :

KEFN LI, £/ U A2 U A-CP & S DMK L3 @9;’%3 2,
MBS, 1X10% cells/iml 1238V T 86 % DIftE R AR NG ‘«..,f'q/ ‘g«:-.,/
k& D) o RO LA i AN

Lz, £ VUBE—RFKICP £7-13 AT 4 KA T %
1T 50~1000 pg/ml SOAERRGUAZ BN L, ANA FF > 7
U — & — (WEFRIEEE 250 pm)IZ T H GG 4 B L 7= 55
R, VUM E—XFHE CP OHURBEENEIZAT A RATZ
AZDOHK) 50 {5 & 720 FEER KLY bHUREE LR K
FTAHZEWNRENT, UEDZ D, YU B E— X CP 135 I (ERIFTE 72 T N4 2 Th
0. H—MaE kOSSR EIRIT~ DI RN IFFCTE B,

Fig. 1 (A) Schematic diagram of detection
of secreted proteins from single-cells using
the silica-capillary plate (CP). (B) SEM
image of CP filled with silica particles.
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COHAbES

BI5E/NA ABEFE S Y RI T L

NAFASMICF ARG TE MERER S OMmKIAEERORE

O&EFirAa '+ LAHM 2- BFFHRK 2 - HEEH 2 - FHEL 23 - KE"2- F

IWER 123 O M KIRT2ZAKRD AT LERBARDFURTLEEEL 2 —)
Exploitation of a hydrolase as an orthogonal enzyme to human cells for bioanalysis (Dept. of Applied
Chemistry, Grad. Sch. of Eng, Kyushu Univ.!, Grad. Sch. of Sys. Life Sci, Kyushu Univ. 2, Int. Res. Cent. for
Molecular Sys., Kyushu Univ.®) KANEKO, Ryosuke'; TATEISHI, Chuya?, TANITO, Kenta? NII, Teruki'?;
KISHIMURA, Akihiro'??; MORI, Takeshi'?; KATAYAMA, Yoshiki'??

(S]] 2o 78R otz AMET A g

B A BRI T, B HEIE DR LD | | S

T2 DI BUS A VO NS, FlzIE  wramE EET S [EL

ELISA oMkl ta Gl PETEH S UH e HERD e —
sk~ % Z—¥ (HRP) 7 /LH U7k ‘ s BrASIHS S~
2T H—F (AP). B-HT I hF—E e

(B-gal) &\ o -fafMARSIMETFCEWVIEE B FREMERE R
ERFOBENHNONTE 2, LovL, & F, N SR
N OREREMR Lo X X7 BRI §§; s
FAVN D B, M NTES 2 BRI M3 g
L7225 (Fig. 1A), ZDT=8, FRENTINER '
RBEENT K D KIELBE TN D A, 2
U & > THIRO A MIgE 234 U 5 0, Fige LAPHERERER L BFTALE T RIKIESTRERER
M2 T, ZS OBERDFICFRMITRLR D720, FRFFIAAES TlERwv, £ 2 TH4ide Milkich
BT, DORREEOEVEREZHWIIEZOMBELRILTED LER T, TD XD REER OB &
U CHEIK RS2 IC 1R E L, flix OF — Z ~X— A 5 | a-L-arabinofuranosidase (a-araf) . B-D-xylosidase

(B-xyl) 72 & NC a-L-rhamnosidase (a-rha) Z 38 L7-, H&%IZ, 24528 Cell ELISA IZEH T %
DOFRGEZ A7 (Fig. 1B),

a-L-araf B-D-xyl a-L-rha

N jd )
[325%] HeLa 3 &L T8 JY25 fMlaicxf L Q(\ ak\ D d
THHEERD p-=tr 7=/ —3E (PPN | 1 pg/m ’/)‘ ){)L\ 100 uM :
EWMML, 37°CC I8 FEfIRE®R L=, + 4°C 1h 27°C1h
72.pH4.5 35 XL N pH 7.4 I8 T, HeLa ® HBSS - HBSS
LIY25 DT A — Mokt LCRBED % Fig. 2 BEMRIC L5 ZERHOAF—1

BREAT > 1o, FHBEESR KO B-gal IZDOWTIEM: « 272 PEZ JIE L72#, Clostridium thermocellum H
KD a-araf [ZHUAZERG LTz, Z O o-araf 38 L ONZOEEIEE % AT, ZEMIE HepG2 @ PD-L1 Ofk
HMEITo 72, S HIT, B-gal (EffiPLA L E DR EAENILE, B L a-araf EAFHUE & 2 OF A NILE
Z [FIRFIZ W C ARG HepG2 B 2 FSHD % o N7 B DR %247 > 7= (Fig. 2),

(R K OB ERCOBHIEESR OTEEAS HeLa MEIS KOV IY25 MUIICHAIE L 7RV & AR L7z,
NG DOEFRE BRI L C IR EZRARTZE 2 A RO HTHRESE L RFREOEWEEZE L,
Fiz, AWCRENG Lo o7z, £ 2T, o-araf % p-gal & [FIFFIZHVT, HepG2 Ao PD-L1 &
EpCAM O 2 fEFHD & L RV E O E Al 2 A, FNENDOFLEE RIRE DML T2 2 &
MARETdH o7 Y, [FAERIZ o-tha IZDWWTH, cell ELISA ICHATE 5 Z L2 MER LTz, L7ciio T,
I L OEFREHAEDEIUR, BEOPURY v X7 B ORI EZERENTEE L WiIff S 5,

D Z. Liu, et al., J. Immunol. Methods 2000, 234, 153.
2 R. Kaneko, et al., Chem. Lett. 2021, 50, 1493.
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ANLERVINDBI M) ) ABDEEZEEBA LT HBILETNE
FILDRF
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Construction of Redox Responsive Hydrogel Cross-linked by Interaction between Heme and Protein Matrix (Graduate
School of Engineering, Osaka University) KAGEY AMA, Kazuki; OOHORA, Koji; HAY ASHI, Takashi

AR, AMNEBHIIC L 0 2 ORFER K OB 2 20 S E 2 RIBUS BT Vi, fBkofbyt o —=
T Fax—F—~DIEHERMLIEMEE LTHEREINRTWD, 2O OMEIORERIZIBWT, #
REMED T & B lim D T & DB EIITAE N R FIEDO—D>ThH 5, L TIIEA LS 28REMES & L
THARGFRUXLIEFIHIN TV D |, ARG FOHRTH, FRICH R0 BITRERIE MR 0 138k 72
EHE N TILERNEE SR EZ A L TBY . I a=—7 MR 2 2471 5 LTk
RFEM T D, LavL, Z o 7 EIFSHEO OGHEE BEH 2 R IR 7o O FL R R0 22 b e
IEL TRV, £ 2 THRAFIFISHEETHOMERTE LT EGTIHNLY N7 EIZHER LT,
A DR A TR TSR X OVE A LRI K0 I HICEREFRETH W | BREEEM Lo~ 2558
KEHATH LT, HOBERELZ AT HEMR S VRV B2 DN TH D, ~LAf
RAIIKRTHE LRI E~ Y I ADNLEEBIICELSFHEE L TEBY ., 2 0/EEEITE O
OAfiFe, TR HBLEITCIRBIKGET D, ZONLE R EOWE 2 KM S E 2B bR IS E T
NORFEZBIE L, BxIINERANLZ R EE L Lo A Fa VO E T 572,

AW TIERmWVEALZENE L AT L2 RNEE~NLFZ L Table 1. EANLE N DN LR
/X7 & . Hexameric tyrosine coordinated heme protein [ZHS TRILF—F (4G

(HTHP)IZEH L7= 2% £ HTHP O~LE X R Hemoprotein AG® (kJ/mol)
~ KU 7 A OREE DOREMWE, ~LOMRBEE D = HTHP (Fe™) 57+ 6
FNF =AUV E T 5 2 & TERRICHHE L7 =

(Table 1), % OFER:, BCIRIECIE— AR~ D4 HTHP (Fe™) B2
SNIBED LI HEA L, 8O OBIEIC & Y Myoglobin (Fe>) 46 * 4
BRENKE KT Liz, 2T b ORMEN HRRLIRTIN Myoglobin (Fe*) 49 + 2

BEENLOFEME L TCHRBETHD EHM L, KIC,

HTHP %ML T 51 Fr L ORBE T o7, FUGRE LT DHIRT O 7 1 e B 7
7Y AN LT~ ST B L, HTHP ORI A LRI 5 2 L TRt S > /57
&1, ZOFMRY NI BEREHIE LTT 7 ULT I REABASEH LTS KR L%
HESE L 72 (Fig 1), A T 2 O 50 D ) #RFIERTAS & Ok D OSBRI i 5 /R O ZkIC o1
THET 5.

hydrogel

reconstituted HTHP

Fig 1. A% HTHP 24465 35KV 77 U7 2 K7 VOF% (PDB: 20YY)
1) Z. Yang et al., Chem. Soc. Rev, 2013, 42, 891-901.2) H. Dobbek et al., J. Mol. Bio., 2011, 368, 1122-1131.
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o007 4 LEEBHLERTF FEETERBEL-EADI DO T ¢
IVEERD 7R
OIKER - ILAKEE— - ERER (BEAKEWET)

Optical Properties of Chlorophyll Aggregates Assisted by Chlorophyll-Appended Peptides (Faculty of

Advanced Science and Technology, Ryukoku University) SEMBA, Ma-aya; YAMAMOTO, Ryuichi;
MIYATAKE, Tomohiro

HRAD 7 na 7 g, 278 b LR bERET 52 8T, BROREINE L)
DFRFE T F VX —BE 2 AR L TWD, IE THRAE, A F A Holighr vn 7 ¢ L ikE
KaT=F MORY XTF REEALSES 2 L TEMLESE, OEBOMAERZEHSETE
Too ARFFETIET 2 VBBERE NN 2—6 DAV IXTF RicZun 7 4 ViFEREES S, 2k
Fix DA AR 7 v 7 VFEAREEAEEIED 2 L THZ v e T o VEHOERILERA T
(1% 1), THF/Tris-HCI $E 1 &i%=15/85 DIARF T1 & 4 ZRE/RDLEDL L, hF A oM/ un 7
A VEHEEK LT =4 O T ART X U@E b o7 aa 7  VifEk 4n=6)& 6:1 D TH
AL, O Qy WU X 662nm 205 685 nm ~E B R L7 MLz, Fl7 =4 Hofihr vn 7
ANVIHEEIR 2 b TF A MEOAFHT A= 207 nu 7 4 VEEEK 5(n=6)& 6:1 DL THEHAL
L., AEOEREY 7 b2RLIZ, ZOZENLTF NEEHEN 7 oo 7 VaBEAk L 135 FHT
FRERAAEERIC L > CTEEMICEEL L, £RELIZHEN 7 v 7 ¢ L O CEEMAAE/EH 5
RT3 bholr, SHIC2D 13NOINVR=VEEZAF LU EIET L, L0 EFRER® 623
nm 2 Qy W& & oHhF A =
HHigh 7 vrn 7 4 VBEER 3 %
FI-IZAR L, 4 L oEEbER
BTz ZOFTZIZEM LT 3 &
THF/Tris-HCI #Z1E ¥ #k=15/85 @ o

+ -
1: M=Zn, X=0, Y=NHCH,CH,N(CHs)s
2- M=Zn, X=0, Y=NHCH,CH,S0; Na

+ -
3: M=Zn, X=H,, Y=NHCH,CH,N(CH.)!

VT 4(n=6) LIRS b D ' 13 4 M=H,, X=0, Y=(Asp),-NH,
LL3BIVCAORBMO QYW o X 5: M=H,, X=0, Y=(Arg),-NH,

NHCH,CH,Y
Figure 1. Structures of ionic zinc chlorophylls 1—3 and chlorophyll-
appended peptides 4, 5.

IVHE 728 623 nm 7>5 639 nm., 666
nm 75 677 nm ~& FNLEhE
WEY7 MLE(®201), 72,

4 O~TFF RO ESE n=2—6 (D @ 5.
LELESET 3 LEALSET, 06F 25l _
oLx GHEHLERELD 62 £ o 1
Mighs vn Lo 623 & 04T o g

nm 35 £ T% 639 nm DOWLILHE A B E 666 =T

b -7=(®2@), T5n0 2 %2f 677 5 1) ¢

MER KX 7 %1% &AM E < 0l

e % & oW 7 B e 7 4 LR R R TR ra— ole | |
%< 720 n=5 LU ELO_TF N Wavelength / nm 2 4 6

- X n
ERND & T ORI Figure 2. (1) Visible absorption spectra of 3 (blue) and 4 (n=6,
Lo aa T 4 VINERE black), complex of 3 and 4 (3:4=6:1, red) in THF / Tris-HCI Buffer
I OND Z &b noTz, (pH 8.0) =15 / 85 (v/v): (2) Ratios of associated (A¢39) and non-
associated (Ae23) zinc chlorophylls 3 in complexes with serveral
peptide-appended chlorophylls (4: n=2—=6) .
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("KL, 2K iCeMS, ® 73FHH)
Protein Encapsulation within an Expanded Self-assembled Hollow Cage (Graduate School of Engineering,

The University of Tokyo!, Institute for Integrated Cell-Material Sciences (iCeMS), Kyoto University?, Institute for
Molecular Science®) EBIHARA, Risa'; NAKAMA, Takahiro'; FUJITA, Daishi?; FUJITA, Makoto'

BRI EDNLARA M~O@EHEE, 2EHE 7 iR - BE I X 2R 202 b - BRI & 5284
%o MM TIL, AHE RN 1(L) & PAADA A (MO B CARREIZ X D BT D MioLa B CU4E
B2 RA~D B R B OERE B R LT (Fig. 1la)!, 2-RL I e DRIk B2 Vo N R
SHERSC Z WD Z & T X oI E A RIEED F 0 L, EOREMZREMICH EXET,
EHIT, FORER—FNEZERM & T2 o ) BREERATE~DRBEDB IR SN S, LA
N5, BEAT ONZRIT Saim TH Y, K TEEM 4nm, 200 ZEIFEDOX LT F LvaETE e
STz, TDT, kRIS VXY B R A ATRE R A O E W HTH FIEOBRBE N Z N Tz,

AWFFETIL, PHRZE M OPEIR E 472 MioLos FHZEEEAR I A5 L, 1R KV b RERZ I EDE
BiaATo72(Fig. 1b), 7B F LU A= —Z B L7212 DO D PZESHA I X, £F U > 7
FORE6mm FTIRESND EFBL LN, 12 AT v 7, IR 5.7% TERR L7IZENF 2 20
T, FATIZEL W b R&E 72X VR E T A% —8 (5.2 nm, 240 a.a)D %17 - 7=(Fig. 1c), TT7AH
—BEEUL T 2 AHEA LI, PAIDAA L EDOGETERAEZT ARy N TITU, 285K TT ~D a4 A
7o '"H NMR TiZ, =7RAZ—ELEHIT Mol SERICFHEAN 7 m— R — 7 8ISz, 61T,
'H DOSY NMR (2X055 70 B CHEBIRED HZ DR ESE BAELY , 2o "V EOmiEa Lz, =
FTAL—FHKOE —7 DR (log D = —10.25)1%, =7 A% — VP HAROILE AR S (log D = —9.98)7)>
HREBA L, $5IRr—T LR —DOfEZ R UT=(Fig.1c), ZAUE, 285K T BROILE RS (log D =
—10.22)E[FAFRETHDHI LMD, FTATHFEE[FARIZ P 2285 R Il ~=TAX —BA LT E VRSN,
B\, Ao AR T OJEHER S (log D = —10.25)1%, 22 /7@K 1T Offi(Fig. 1a, log D =
—10.14)X0H /S BRIREEIR D B GHBV LIRS N=Z Eb D O BTz, BLEXD, B £ S ML 122
PEAZYLIEL . ZNETIOE REARER 5 nm PL LD R_RIBOAEEER LT, KFEF T, T
DB RPE DAL ARSI Z L T OV - 2 EMEIC OV Th T 5,

(a) 0 (b) (C) HDO MeCN
weno,  Acetylene elastase
® spacer cage ll
%)N\( . /N gy
SN N log(m2/s)
- log D=-10.25 | s
Ligand 2 ﬂ . | 1\
) l L -10.0
Mi2Lo4 cage | M12L24 cage Il Elastase only
6.3 nm 7.3 nm (log D = -9.98) L 95
(inner 5 nm) (inner 6 nm) ‘
. . ‘ [ - -9.0
Cutinase-like enzyme I i
(4.5 nm, 206 a.a.) Elastase (5.2 nm, 240 a.a.) —
10 9 8 7 6 5 4 3 2 1 0 pom

Fig. 1 (a, b) Encapsulation of a protein within a self-assembled hollow My,L.4 cage. Cage Il with an extended cavity
(b) was constructed to encapsulate larger proteins than those by the previous cage I (). (c) 'H DOSY NMR analysis
of the encapsulation of elastase within cage Il (500 MHz, D,O/CD;CN = 1:1, 300 K).

1) (a) D. Fujita et al., Nat. Commun. 3, 1093 (2012); (b) D. Fujita et al., Chem, accepted
2) J. I. MacDonald, H. K. Munch, T. Moore, M. B. Francis, Nat. Chem. Biol. 11, 326-331 (2015)
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BIREBE a~N) VIV RABAZRAW=31Zy MERANLE /Y
BORatEBE

OBMFEMA' - ILPE' - EBRIE - /IHEDL ' - XKEEE ' - NiEEZ - EAE
' (RREWMKYE - B KRE)
Design and construction of the three-unit cyclic heme protein with circular permutation and linker insertion
(Division of Materials Science, Nara Institute of Science and Technology', Graduate School of Science, Nagoya
University?) FUIIWARA, Kodai!; YAMANAKA, Masaru'; MASHIMA, Tsuyoshi!; KOBAYASHI, Naoya';
ONISHI, Haruki'; UCHIHASHI, Takayuki?; HIROTA, Shun'

KRR TIE BRFRICES L @
Circular Linker

c‘“
oy Az & 6 L THERe permutation insertion EtOH treatment A

&
U 54 SO UBEHET D, T > "IN o l j \[
=t [4 e TN %‘ “.‘.,.‘::“”“ p /\
ZCOD%HE%IR%%%}\IE’NJ% ® ( ° )

%

M UISHT 72012, BIEIZH ¥ cytesss cPC Trlmer

/\ 7 gt %*%L %‘)*%A—;E_g_ é % A. Oda, et al., Chem. Asian J., 13, 964-967 (2018).
N b) .

ERRD BN TN D, o @

AR Tl 2 E TUe A _ SR fresmet
B HSRY b7 ol esss D R A Al =
A LAY T R o, u
b UN—THIETAY v 7 Oyt Csss Oyt Csss
% N Rk & C RimfEIDIAE
Tl ANVRR 2 BB EBALIC 9 7RI
Do~V 7R I —EREA
L 7= BR & #i & > 73 7 & (circular permutated Cyt cs5ss, CPC) & 7% 7t L 7=(Fig. 1)!, A& % KM % v C
R X7 CPClImZ /) — WALESCEVLERIZ L o T RAAL AT v B 7 L, BIRPICERIR 3 B %
Rk LTz, & 2T, AL T, 4%31‘/31‘/4%& DB X G RE L0 BN O ERNCHEET D
Z L &AL, CPC % 3 4 fifh L= % v /7 B (CPCy) A RS L BRAL S DRt 24T - 72, Z D CPCs
1% CPC ™ N R¥mfalk & C RRFEIORINT 2 2D M7 1 A csss WA SN2 FI25t T 5,

HE A% - R O CPC3 ITHEREE 50% L LIC7e D Ko =& 7/ — V&R L, SRS RRIC T ¥/ — L%
WRE, HBonchREHEMRIEHZ LT
CPC; DB b Z R AT L 2 A, &K, =&k,
FRZ BAROFR D TR éi}’bto e ~/WLL
R OB RS TIE SEC I8 D IEHIME
ER/ N7 NN %%W%Lﬁ){ MJ&ZEF"C”ﬁﬂﬁﬁ‘
L2 ENHER SN, £ T Z ) —)LALELH]
% D B B R A % - [ ) B BE(AFM) 2 F U
THIE LIz Z A, CPC OHERITEY /) —b
SPERT TIRES R E A & 0 = ) — VAL Figure 2. Representative and simulated AFM
IZE 0 NKIGE C R 0N CHER L2 8R
RAEEZ RS 5 2 & DR S iu7=(Fig. 2).
EEBSN
[1] A. Oda, et al., Chem. Asian J., 13, 964-967 (2018).

Figure 1. Schematic representation of the design and construction
of a) CPC trimer and b) cyclic CPCs.

images of CPCs monomer a) before and b) after

ethanol treatment.
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32 FFEEROEMBICHT E7R F— X FH

Oit#t Rth - KT i - ok B8 (A KERHE)
Apoptotic activity of ceramide derivative towards living cells.(Graduate School of Science, Kyusyu University)

TSUJIMURA, Koya; KINOSHITA, Masanao; MATSUMORI, Nobuaki

£ F I R(pCer ; Fig. 1)Ix A7 4 v 2o v LGNl on
NT I REEZ LIE#EL LE-RERRED—>T HO/Y\/\/\/\/\/\/\/\
HY ., MO E ARG E RS T HNY\/\/\/\/\/\N
i 0

CEWE L L TOEREREELH> TS, £, &
7 X RIFHRAFIRA b LRI X0 ABIEN THYSI L,
HAN—EHEER LS E L2 LK > TT R h—

VAEFHET D L ORERD Y | ZOMEE L T2 L it
DEHNTTHR TN D D, =it T I FRAZEE o Craflr
B Ry E ERFRNICHAEERT 52 L T AN— o

PREZEH ST 20O ED . H 9 —2FETF IR pCerNH; :

o OH
BRI CTHISE Ly I A A W ETDIRT 5 2 L2k 5T \Merwﬁmw N e
HANR—PREEHESES L 09 O THD, L W . i St
LotT 3 NSk 378 h— AT A 5 = jf\/ \f\/
A LIRS TOHRY, —J7, BHEETIE, &7 pCerCOOMe pCerN3
I ROBEBOL Ru X e Ex - 4HY T I Nk
BKEGHRL (Fig.2), NLEEIZEBT S KA A IEK

o gH
_ . )kN V Z CaHz7 HOWCHHN
AR LE DY, ABECRI b0 ke L N
o

OH

o OH

HN CigHar Ci3Hzr
T % AL (PR S 47 A b — 3 ATEHE 2 T4 5 T
LT BT R RAL VARG E OBEIIZ OV T pCerNHAc pCerCOOH
BEITo T,

9 Fig 2 OET I KA EECE > TEA Fig.2 £7 3 FERHEOME

L7, WIS DOFFERD T R b — A% CHO-K1 Mz AW CTHRE Lz, 78 F—3 AH

JATIEARRT7 7 F 00t U UBMBIBENIENDAEICER T 570D, AT 7 F U UITRRD

2GS % Annexin V O H ARG 2 W Cat EBAMBIBIZE 21T o T2, T ORES. pCerNH, ZFR< & T

DFERTT R b — AIEWEDHER I (Fig. 3), R TIEL, BMEBELSNC 7 e —HF A F A R
—Z W= T R b — 2 ZTEME O E B2
AR BLOET I R AL VIR E ORI
oW1 D,

pCer pCerCOOMe pCerNH:2 (1) Y A. Hannun, L M. Obeid, Trends Biochem.
' { Sci. 1995, 20 (2), 73-77.
(2) T. Matsufuji, M. Kinoshita, A. Mouts, et al.,
Langmuir 2018, 34 (1), 465-471.
(3) A. Mduts, E.Vattulainen, et al., Langmuir.

Fig.3 7K h—y 252 (—Hh) 2018, 34 (51), 15864-15870.

L A ARZEE R
T aOR BT B

fk o TR b= AR AR SERA
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PEES A VNI BEDT IA =T 4—5R) UHIZAIFE=REFHE
TILFNALY FTO—T DR

ORTHE - ##FE " (REREIKFERI)

Development of multivalent electrophilic probes for exploring carbohydrate binding proteins.

(Graduate School of Engineering, Tokyo University of Agriculture and Technology') Kamoshita Shione?; Sakurai

Kaori!

FEGHAE & & v X7 BORIEIZ, v 7 vis % o © o 0, © o 0 o
TRy Ry T e TR DI g S I e S e (ke
HECHD, ZORD, BEV AL L | A ) ’
L7 74 =7 4—FX_X) I Fua—7
MBAFEENTE D, L, < OFEH
=& Xy B EAE RS G R EE 3 55
7o, BURIEZFIH LTIl v 7 A4 — A
MOBEHZ R BB 5 2 LT
#HCThoTo, UHHEE CTITHIEI R OUGE
(IS T BESHY o R ERE TR A 21l
IR L2 T VRS T 74 =T 4 —7 AN L\\z

- U\\\/ 77 éﬁ7? Fﬂa%\ébf: 5 E P Figure 1. Affinity labeling of a carbohydrate binding protein
— 703 O RFTR IR N ARIZ L by gold nanoparticle-based probes presenting ligands and
O EBGESZ LT BED SR LS RRER electrophiles.

fbL7c, 2 C, REFEZIDICHEET 22 LT, BEHEF A 2 v X BO@EBEIRIFEEIZORND
LER Tz, AMFETIE, lactose LFlx DREFEZLZMIILEN LI=&T KT 7 4 =T 4 —F X
Vo7 7a—T%Eet Al L. ET RS N7 & AT RUSYER#T 21T > 72, Lactose 35 &
UREFEDE ) ~v—%, &F /RGN EZAT D) RBOFERL LTERL, VT R
HEIZL > TETF 7RI Lz, 2hvbo 7 m—7 L lactose il &% > /37 BT 5H PNA & RCA %
Bt & 7-1% (Fig. 1) . SDS-PAGE IZ L0 # U "I EHESBBEL, @A A=Y 712 L > TT ULk
R WG L=, ZOfE., p-B L O m-arylsulfonyl fluoride 37~ bR 2R Lz, £7-.
IR & LRI ETH D BSA DIAFFTTIRY T %4T7o7- & Z A, m-arylsulfonyl fluoride £:723 &
FVEIRMEZ R LT, 202 &6, arylsulfonyl fluoride Z&IZAREN O BEHE S & o X 7 B ORI AT
Tt IR T 7 4=T 4 =XV 7 7Ta—TIZBNT, TR SRR ICEN - RE 75
ThHdHIENRBINT,

1) Wu. H and Kohler. J, Curr. Opin. Chem. Biol, 2019, 53, 173-182.

2) Suto. N, Kamoshita. S, Hosoya. S and Sakurai. K, Angew.Chem.Int.Ed, 2021,133,2-10

5 6 7

Electrophilic group
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OWREX - m[FEE - &)X - WHEEE (GARBREEET)
Complex of porphyrin derivatives with polysaccharides for photodynamic therapy (Graduate School of
Advanced Science and Engineering, Hiroshima University) YAMANA, Keita; KAWASAKI, Riku; SUGIKAWA,
Kouta; IKEDA, Atsushi

VAR D R B ATOR 2 OHE R I E > T, DSADTRBAREIZIN E L CT& 72, TRICHE- T,
BE Olias 7 1817 LT KR EEZIEEIEORBENEEEF TS OEBIZBW TSRO LN TWD, £
D XD RpiREEO—o L LT, AHEE (PDT) A% 55, PDT CldEREEEICEN
TR X o ThbE S 7= YAl (PS) AR T D AR EME O @ EERRREMEIZ LV A
A2 S5, 2 2 CIRMERE R TR O - 23 86D TEWZ L v D, PS ZIEELERINAICE R &
D EIZE 5T, BDAMIEERINN e BE L FEBLT 52 LN TE5H, PS & LT, AERFEEMEICE
AT FIDEEIBI RN 2 AT o ARV 7 4 U VIHEEERNIR HNb N TE R, —KIicZhbx
WAL EMITERERE . KFTHESICEE - BET L2 LICL-T, ZOMEEEZ k> TL
FEITENMONTND, ZDTD, WA T 4 U UFHFERDONA F AT 4 IO~
HIIR & C& 72,

WHFZER TlE, A=V I NEHWEEPCL D7 7 — 1L 07 &8 n B RIEAY O RGOV T
HLTE 2, ZOEHCHEMIIZIEAST 2 FiE (REREHIE) OFIFIZ X > T, BUkEO & o 3k
TR DR Z WD CTRMEIZITY Z LN TE D, £ 2 TARIFTETIE, RV AT A% SEHH &
LTCOFRNT 4 U iFBERASEPEE L, £ OHEH & L COREEIZ DUV TREE L 7265 Rz oW T
w42 (K1), ZZTHWALEEL LT, T4 ML THD L-1 T F—F 0 DERENEMEL b
Thadrb Fuxr o rteilo—Rd5EH L,

EREEEEIC L > T, SRR T ¢ V) UBEEAER L, % Mmm1'

ST DR, R 4 ) AT hkT B s SRS, S *
HeIMC S HEIC X o T UIRINCKFIC R 7 4 ) U AKBIL STV D Polysacchariad & .“ L
ZENHLMNE RS T, EMERIETH DBEFIRIESCMBGE &l L #“ ,Qg. /
TR E =7 NREDSTZZEND, KV AT AORLICBIT 54 y
AN RSN, ZZTHELT 4 U AZHETDH AR MVICERT
Hé, FOWERTn—RELTW=Z b, SEENERTIRY
~—< U w7 ZARETRLT 4V UFEEKITIEA L TNWDLZERRBRENTE, EHICHEEAT b
JVIE DFER. BN LTV 2 e b B 7 4 U UBEARREE L TVWAZ 2K LTV A5,
F72. BEEKROR D 200-300 nm & FLEEHY/N S 22l A2 7R3 2 & 3B EECGELII E OFE R B 5 2y

L7z, 7. b R aritvin—2Z2ZH0EEEe. 25 OHEREL I HIEIC W T, IRE
2L o THIBEFTRE TH - 7=,

D DOEAEERE AW THAMAE (HeLa fifE) Sk 2D AEMEEZFHME L2 & 2 A, SEIREHC
O REKRFN MR EENHER SNz, ENET TR, ZONBITFHEERITERICHW G
TUW% PS (Photofrin) & LR LT, FEFICEVEMEZFHEB S H/-, 22T, e ke et
22— &R TR, MENOBAGZED—D>THDHI har KU T ~ORNRA 72 EE PR S 1,
AN OREIZSETHZETI hay N 7B EEL LB L, RO MEEZFEE LD
DEEZLND, ULEORERND, SRRV 7 4 U VHEREARITEN TR 2RI TR &
LCHIfFTE 5,

2 R
1) K. Yamana, et. al., ACS Appl. Bio Mater.,3, 3217. (2020). 2) R. Kawasaki, et. al., ACS Omega, 6, 3209. (2021)
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Development of transdermal malaria vaccine using protein oil dispersion technology (Kyushu University
Graduate School of Engineering' , Graduate School of Engineering, Kyushu University?, Next Generation

Transdermal Absorption Research Center’, Center for Future Chemistry and Innovation*) Keisuke, Tanaka';

Kosuke , Minamihata® ; Rie , Wakabayashi*? ; Noriho , Kamiya®3* ; Masahiro , Goto***
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<~F7 VT, T U THEENRANSE T L > TS, WIEICe MAN~MEA L, TS
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(KPEAERRIZ DWW TS T 5,

2. 38R
Pvs25 /KI&HE % L-195/cyclohexane I&R~I %, BEDFA P —CTEEEEHETLZ LT WO =<)Ly
3 VRS, HRETEREIT o7, BRI O Pvs25/L-195 4 1K% Isopropyl myristate H1IZ 531
4, Pvs25 #INE L7z S/O KR LTz, F 2R Z L TW D0 OB O T, BfIEELE
1 (DLS) JEIZ L » TR -2 ZHE L7z, BALB/c ¥~V ADEEZRE L., sHELL7- S/O HAIZ T
L7eNy T % 24 h B L, BB 21To7z, BEEEIT 1 EMBEICE 3BT 70, REEEND
FRIFAIZER M A 1TV, ELISA VEIZ Ko TIIEHIZE £ D Pvs25 12k 5 1gG DEREZIT 72,
RERB LB 18
Fig.1 ~#% L 7= S/O 810> DLS MIiEss 4, Fig.2 ~afE(bigo~ .
v A TGS B HUAMM (Total 1gG) HIERE 4 759", DLS I E 5
MH, 200nm B E— 7 BRI, PDIELRWZ &6, S/O1k
WK TH =T R DR SN2 2 & DR Sz, HURmRIE
FERDNG | Pvs25 AKIIR 2 115 U 7= BRI BRI ATEA 20 & SO Uil 2 7~ L
Teo 77, SIO BUFIZREEF G LI RETIL, SosE(bi 16 B AN " wram
BT OB 70 - RASHER S0, 43 H B O s GBI IG5 i T 191 S/0 BAID DLS AR
MBS HER STz, HEBIAICHUAME BR8N R 5N BI80%, FRARA] o0 o
LBV 7 F TR LIELIZRONABE ClEH oM, B PcEET (g [ 5§

FEHFE : 190 nm
PDI : 0.228 ~0.287

N
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3
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BHURIRTMIAC H B T ¥ H Ay AR ~OFEREEN D . GEFE 2 | ||
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CHAFS £HRKERELFIE - N1 477/ 0V -8 - 1P-090 -



1P-092

=k 42

SBISEINA FBELFES VRI T A

SRV VT —LRUVT ) LEEBIER
DFIERREREROMMMNA BN EEICE [T 5 MR S5t D AR

OLLIFERE 12 - #KIEF ° - HIIEN "2 - BIIER 3 - HBAREF - MARALE- 1T
WEF 1235 (" BRIREH#EET, 2 ERBIREX CBBD-OIL - *BXF/ 54 J8IH
BF - A IERANKIRIBRRE LB - S R REGREED)

Transcriptome and genome mutation analysis of non-small cell lung cancer for elucidation of cell diversity
in cancer microenvironment after EGFR-TKI treatment (Department of Advanced Science and Engineering,
Waseda University !, CBBD-OIL, AIST-Waseda University 2, Research organization for Nano and Life Innovation,
Waseda University ®, Institute for Advanced Research of Biosystem Dynamics, Department of Human Pathology,
Graduate School of Medicine, Juntendo University 4, Waseda Research Institute for Science and Engineering,
Waseda University 3 ) YAMAZAKI, Miki!?; MATSUNAGA, Hiroko’; HOSOKAWA, Masahito*; ARIKAWA,
Koji*; SUZUKI, Naoko’; HAYASHI, Takuo’; TAKEYAMA, Haruko!->3¢
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L LT~ VT A I T AN T TSR B % Lung cancer after EGFR-TKI treatment  Tissue microdissection
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SN B | EREL ﬁé%ﬁ’?a‘ DIEHAL, I .
JELDOEVE., TR OME % | JERRFAIC © Normal
L7z ECEER LT, Hﬂ&ﬂ'% E LT, #EAlx L
B D EIZET 2 £ B U 7= B0 MR )Y B 1B S Simultaneous analysis of transcriptome and mutation
TRBA L OSSR T LS o S for comin.
FERRAR ELE A 2 T L 7, A -1 O 5 @ with proteinase K
WAL T GRSt T Mgt~ R Y vy s X el 'VS'S Sy"
L RO A EEAL L CHs 0 S , S e "
PR~ D DS TR S ATz NG O VR , o
IXBEAREROMIT & e L C S0 F = v 7 A maa extraction Norml
v MBERAI DR T 5 PD-LL FH L PD-1 5 m";';:eﬁl'fse‘ils @f @7 ( S
v 7 RAV MREOIEMAER R o, 5% ‘\ DNA LSS
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BIFL %%H}H@‘@%%Uﬁ;% Gl %‘“ %ﬁf: fiﬂ]ﬁ‘lﬁ% Fig 1. Workflow of transcriptome and genome mutation analysis
ﬁ%’c)( B =X A @ﬁ?ﬁﬂ Z)),ﬂ;q@f b ° of micro-tissue in non-small cell lung cancer

1) T. Yoda, M. Hosokawa, K. Takahashi, C. Sakanashi, H. Takeyama, H. Kambara, Sci. Rep., 7(1), 1-11 (2017)
2) M. Yamazaki, M. Hosokawa, K. Arikawa, K. Takahashi, C. Sakanashi, T. Yoda, H. Matsunaga, H. Takeyama, Sci. Rep., 10(1), 1-8(2020)
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Synthesis of An Anthracene Derivative with Selective Gold Recovery Mechanism ('Department of Materials
Chemistry, 2Course of Environmental Ecological Engineering, Ryukoku University) TERAMURA, Shungo; IMAI,
Takahito; ASANO, Masahiro; TOMIZAKI, Kin-ya

BaEIL, P ENE, BREEN, A AT 5 b, B SICHN L, Al
Beffiaigge L CEHAERICB LT, ROERNEDE R > TS, LvL, EEENRDRL,
HIRE RO TWD 20, BEEFH S LRI 7 & DPEZEFEFEW 1 b O 8 4 @ B 0O B E 4
DEESTND, BEBORINGIEEL LT, FaEElbINTWHEE0D, B— - (RIREERD
b DOHEBBIENU DWW TITE R D EMBRE N LETH 5, YRR TIX, @RS EE LT,
HOEALRE AT L2 X7F F2FIHL T, B@BA AV REZRTNICED, fiEaeRiEs
IRV B DRI A AIRETH D &5 2 72 V23, ZivE TS MFEE Tk, HAuCl & HaPtCle
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1) Tomizaki, K.-Y. et al. Langmuir 2014, 30, 846-856.

2) Tomizaki, K.-Y. et al. Bioorg. Med. Chem. 2015, 23, 7282-7291.
3) Tomizaki, K.-Y. et al. Int. J. Mol. Sci. 2020, 21,5060.
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