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Fluorescence screening and imaging by chemical probes for detecting histone
deacetylases/demethylases activity
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Fluorescent probes were developed for detection of lysine demethylase (KDM)
activity. This fluorescent probe produced a fluorescent coumarin upon lysine demethylation by
utilizing the intramolecular transesterification mechanism. As results, KDM activity was
successfully detected with a single-step manipulation for the first time. The probe will be useful
for understanding the role of KDM and contribute to development of drugs targeting KDM activity.



HDAC KDM
Tt
HDAC
HDAC
HAT
HDAC
HAT
HDAC HDAC
KDM
HMT
KDM
HDAC
H3 K4
K9
HDAC
HDAC
HDAC KDM HDAC
HDAC HDAC
7-
7-
7
HDAC 7
KDM
KDM
HDAC 7-
KDM
KDM




KDM

H3K4 H3K9

JARID1
JMJID2

JARID1

HPLC

ESI-MS HPLC

ESI-MS

JARID1

JARID1A~D

JARID1A~D

HPLC ESI-MS

JARID1
JARID1
JMJD2
JMJD2
H3K9
Fe(ll) 2-oxoglutarate
JMJD2
JMJD2 JARID
JMJID2A~E
JMJID2E
HPLC ESI-MS
HPLC
ESI-MS
JMJID2E HPLC
2
15 ESI-MS
m/z
JMJID2E
HPLC
ESI-MS
m/z

MALDI-TOF MS/MS

H3K9



JMJID2E

A "~ \‘ﬂ 180 min
° A N 120 min
= N LA 60 min
_e .
2 ) . A 30 min
o]
< N [ 15 min
\Ak 0 min
12 14 16 18 20 22 24 26 28 30 32 34
Retention time (min)
2. JMJID2E
HPLC
JMJID2E
JMJID2E
JMJID2E
JMJID2E
JMJID2E
JMJID2E
® JIMJID2E (+)
5 A JMJID2E (+), 2,4-PDCA (+)
} 1.2 _
S O JMJID2E () .éo‘““w&
2 1 .oo‘
@ ®
5 o
2 0.8 °
.E ..o
© 0.6
(O]
?
g o
S
Z O

O T T T T T T T T T T T T T T T T T
0 20 40 60 80 100120 140 160 180

Reaction time / min

3. IMJD2E

2,4-PDCA

6
1. S. Mizukami, M. Kashibe, K. Matsumoto, Y.
Hori, *K. Kikuchi, “Enzyme-triggered
compound release using functionalized
antimicrobial peptide derivatives”, Chem. Sci.

(2017). DOI: 10.1039/C6SC04435B

2. S. Hirayama, Y. Hori, Z. Benedek, T. Suzuki,
*K. Kikuchi, “Fluorogenic Probes Reveal a
Role of GLUT4 N-glycosylation in
Intracellular Trafficking”, Nat. Chem. Biol., 12,
853-859 (2016). DOI:
10.1038/nchembio.2156

3. H. Maeda, T. Kowada, J. Kikuta, M. Furuya,
M. Shirazaki, S. Mizukami, M, Ishii, *K.
Kikuchi, “Real-time Intravital Imaging of pH
Variation Associated with Osteoclast Activity
and Motility Using Designed Small Molecular
Probe”, Nat. Chem. Biol., 12, 579-585 (2016) .
DOI: 10.1038/nchembio.2096

25

K. Kikuchi (invited), “Real-time Intravital
Imaging of pH Variation Associated with
Osteoclast Activity Using BODIPY Based Two
Photon Excitation Probes”, The 8" Adan
Biological Inorganic Chemistry Conference
(AsBIC VIII), Auckland, New Zealand, Dec 5-9
(2016).

K. Kikuchi (invited), “Intracellular Protein
Labeling by Functional Probes with Tunable
Chemical Switches”, Molecular Sensors &
Molecular Logic Gate 2016, Bath, U.K., Jul
24-28 (2016).



K. Kikuchi (invited), “Real-time Intravital
Imaging of pH Variation Associated with
Osteoclast Activity Using BODIPY Based Two
Photon Excitation Probes”, |CPP-9, 0th
International Conference on Porphyrins and
Phthalocyanines, Nanjing, China, Jul 3-8
(2016).

http://ww-molpro.mls.eng.osaka-u.ac.jp
/

@D
KIKUCHI, Kazuya
25220207
&)
®

*



