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Theranostics on molecular machine action driven by the Cherenkov light
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In this study, we focused on the ?ossibility that the Cherenkov light
produced by 18F-FDG could act as a driving force for molecular machine to damage tumor cells. We
thus designed and synthesized a new cancer-targeting molecular machine and evaluated a cytotoxicity
in cancer cells. We demonstrated high potential of a bicyclic peptide for targeting integrin
expressed in tumors among several peptide candidates tested. We also synthesized the bicyclic
peptide modified molecular machine successfully. Furthermore, we demonstrated a cytotoxicity of the

modified molecular machine in vitro.

18F-FDG



Theranostics PET

11n-Zevalin 90Y-Zevalin
2009 Feringa
2017
Nature
PET 18F
PET
18F-FDG 18F
18F-FDG PET
18F-FDG
Nature
2
PD-L1 EMMPRIN GLP-1R
owvP3
o3
bcRGD
bcRGD
uv
[*1]bcRGD
Fmoc Ac-KPPPSG-Abz-SGCHPQCRGDc-NH2 (Ac, Acetyl; Abz, 4-
amino-benzoic acid; ¢, D-Cys) 1,3,5-tris(bromomethyl) benzene
bcRGD bcRGD  [**1]N-succinimidyl 3-iodobenzoate ([*?°1]SIB)
[*1]bcRGD [*%511bcRGD owPs
U-87MG A549 4°C 1
%dose/mg U-87TMG
AB49 [*511bcRGD
%ID/g
bcRGD Mrep
M2N
bcRGD N bcRGD3
bcRGD3 1eg. M2N 2 eqg. DMF 1
eq. Cu-TBTA 0.5eg.in55%DM SO 4
HPLC M2N bcRGD3 MreD ESI-MS
Mgep: calculated m/z 2657.1, detected 1330.0 [M+2H*]?%*, 887.2 [M+3H"*]%*
Mrap
Mrep (500 nM)  Propidium lodide (Pl, 100 nM) DMEM (phenol red ) u-87
Keyence BZ-X810 rex; 360/40 nm

Pl Aex; 545 nm: Aem; 605 nm



[1%5]]bcRGD

[**°1]bcRGD 99% 81 HN_0 "
GBg/umol [125)]bcRGD U-87MG \EL S,
16%doseimg  A549 0.3%dose/ mg & T‘L o

[125]bcRGD 30 N, ¢ A\
U-87TMG 3.8%ID/g HNA(\:H(‘ )iék o
A549 2.1%ID/g h S N
/ / e, W
40 60 [1251]beRGD ))’u} O
(X.VB3 125, = ° o\""jo
bcRGD ;* o
avBS [125|]bCRGD »‘H {‘J)\\Nb
X1. [1%5[]bcRGDD#EE
% IDIg
bcRGD 87
=
bcRGD Mrep §
M2N 2
0
bCRGD3 0
M2N 5% ZBKRAE (min)
bcRGD3 DMF/DMSO 2. [125]]bcRGD D &N E)HE
Mrep
HPLC MRrebp
MRreb _beRGD
MRep 'KN/ ) o
P 4&”‘ L
Blebbing RN\ | —
Mrep O . O
OLVBS N
Mrco 3. Mggp DA
Mrep
AR % & (P AR
BB &Rl 5 min 10 min 15 min 15 min
o ....
Mrep

X4. U-8TMGHfa D BREF Kk OV e DAL



Kondo N, Wakamori K, Hirata M, Temma T 528
Radioiodinated Bicyclic RGD Peptide for Imaging Integrin a v(3 3 in Cancers 2020
Biochem Biophys Res Commun 168-173

DOl
doi: 10.1016/j .bbrc.2020.05.106.

11 3 0

15

2018

15

2018

15

2018




2018 2

2018

PD-L1 RK-10

139

2019

139

2019

PD-L1 RK-10 SPECT

78

2019




RGD

69

2019

Exendin-4

69

2019

1 Exendin-4  GLP-1

2019

2019




(Kondo Naoya)

(80756172) (34413)
(Hirata Masahiko)
(00268301) (34413)




