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Multicolor Activatable Raman Probes for Simultaneous Detection of Plural Enzyme Activities
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Raman microscopy has been developed as one of the important imaging modalities which
can detect vibration frequencies to characterize molecular species without labeling. Further, the
combination with small Raman tags such as alkynes enables us to visualize specific target
molecules in live cells. However, in general, existing Raman tags show constant Raman shift
and signal intensity, thus its usage has been limited as labeling agents. In the last year’s annual
meeting, we reported activatable Raman imaging probes (9CN-JCP probes) whose Raman
signal is activated upon reaction with the target enzymes, by utilizing a phenomenon that the
Raman signal intensity increases remarkably under electronic pre-resonance (EPR) conditions,
in which a molecule is excited at 100-200 nm longer wavelength than its molecular absorption.
In this year, by utilizing the phenomenon that the Raman shift can be tuned by the isotope
substitution of CN group of 9CN-JCP probes, we developed four activatable Raman imaging
probes, which can simultaneously detect enzymatic activities of aminopeptidases and a
glycosidase at different Raman shifts. Further, by applying the four Raman probes
simultaneously to live cells, we succeeded in simultaneous imaging of these enzyme activities
in live cells, and the probes can visualize the different patterns of the four enzyme activities in
two types of cancer cells.

Keywords : Raman Probe; Activatable; Enzyme Activity; Simultaneous Detection; Imaging

T~ AR, B CERS FOBEEREGDL LN TE L HEAL
BIZTFETOHY  HETIEIT AR R EOMuNE 7 EflARbELZ T A
FRE T DRy T ORF R e L b RTRE L 2o T2, LY LEEfFD T~ ¥
TR LT~ v 7 ME - EHREEZRTIZD, 7-0ULFE LT H
B E-> TV, 22 CTHAIE, O TOWRNGEE LY $ 100-200 nm £ &
DY TR T BRI (EPR) ZR{F FC. ZOMmHBEENREMICHE KT 2
WA 2T L, EREESR & ORUSENIINIE R NEWTZDE 52 off 7228,
BOSZ TR D ERH EAL U EPR /-2l L TE SR on 225 7 a—7
(OCN-JCP F'u—7) ZWEFEDOFZTHE Lic, APV TIE, 9CN-JCP
Fu—7 O N EORNARBEIIC L > T~ o7 MENEALT 5 Z & 25
L, 7T )T FHE =BT ) av -V PORBEFEEE R T~ v
7 MECRIERRH ATEEZR activatable BT~ 7o —7 % 4 FEREICHEE LT,
X5, BRELE 4 BEO T~ 7T u—7 20T, AETHENICBIT S
INHOREEENEAZFERZERECTE A2 L, £ 2 FEOEEMRICEIT
LRI DERIENE NS — RN TE L ERLEE Y,

1) Fujioka, H.; Shou, J.; Kojima, R.; Urano, Y.; Ozeki, Y.; Kamiya, M., J. Am. Chem. Soc. 2020, 142
(49), 20701-20707.

© The Chemical Society of Japan -A23-1vn-04 -



