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Development of fluorescent probe for imaging cell functions involved in bone
metabolism

Minoshima, Masafumi
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To better elucidate the function of osteocytes, which play a vital role in
bone metabolism, we have successfully developed a fluorescent probe capable of reaching deep bone
tissue where osteocytes are located. This probe exhibits fluorescence in low pH environments,
allowing us to detect bone resorption by osteocytes. Using two-photon excitation microscopy, we
found the disc-shaped fluorescence signals from osteocytic lacunae in living mice, suggesting that
osteocytes may produce acid in bone resorption.

During the course of this research, we synthesized a photolabile protecting group under visible
light irradiation. We developed a caged glutamic acid with the visible-light responsive protective
group. Notably, we have demonstrated visible light regulation of ion channel activity of NMDA-type

glutamate receptors.

pH



H. Maeda, et al. Nat. Chem. Biol., 2016,
12, 579. M. Minoshima, et al. ACS Cent. Sci., 2019, 5, 1059

B MRS B3R
1 (B%BR) (BEBR)

Ca2+
A. Teti & A. Zallone,
Bone, 2009, 44, 11

&R
(MEL=B S #ia. BERHE?)
1.
pH
ALP
pH
HPLC
pH pH
pH
pH 3
940 nm
500 nm
HPLC
NMDA
Voltage
clamp
(1)
pH

BODIPY



AN
2 pH-activatable )

BODIPY BODIPY pHocas-RIS
HO\PK,OH 2 0 HO\R,OH
Rxgr‘;rio*;ma?@ 3
) o
H Hocas-RIS ”\i’*"’{'(n
" i -
BiERa
S (BRI=)
pHocas-RIS 2. pHocas-RIS
H
pH P
pHocas-RIS
2
pH
pH
pH pH
pHocas-RIS R. Hashimoto, et al. Angew. Chem. Int. Ed.
2020, 59, 20996
A. Teti & A. Zallone, Bone, 2009, 44, 11
pH
pH
pH
pH
(2)
7 -N -2-
HTO HTO
HTO Sul-HTO
Sul-HTO 100
500 nm
NMDA
R. Hashimoto, et al. Chem. Sci. 2022, 13, 7462
o OFF ON  OFF
af x | |
————- Photolysis |
- IV products \
I
Sul-HTO-Glu Glutamate °® Eatlon <§_ ! f
. LAY
NMDA receptor 5s

3. Sul-HTO-Glu



500 nm
R. Weinstain, et al. Chem.
Rev. 2020, 120, 13135
Sul-HTO-Glu



10 10 5 5

Vicente Manuel Salgado-Almario Jussep Collins Michelle M. Martinez-Sielva Antonio Minoshima 9

Masafumi Kikuchi Kazuya Domingo Beatriz Llopis Juan

Cardioluminescence in Transgenic Zebrafish Larvae: A Calcium Imaging Tool to Study Drug Effects 2021

and Pathological Modeling

Biomedicines 1294 1294
DOl

10.3390/biomedicines9101294

Tsukazaki Hiroyuki Kikuta Junichi Ao Tomoka Morimoto Akito Fukuda Chie Tsuda Eisuke 152

Minoshima Masafumi Kikuchi Kazuya Kaito Takashi Ishii Masaru

Anti-Siglec-15 antibody suppresses bone resorption by inhibiting osteoclast multinucleation 2021

without attenuating bone formation

Bone

116095 116095

DOl
10.1016/j .bone.2021.116095

Konishi Yuki Okunishi Atsuya Sugihara Fuminori Nakamura Tatsuya Akazawa Kazuki Minoshima 94

Masafumi Kikuchi Kazuya

Development of Off-On Switching 19F MRI Probes for Cathepsin K Activity Detection 2021

Bulletin of the Chemical Society of Japan 1690 1694
DOl

10.1246/bcsj 20210099

Reja Shahi Imam Minoshima Masafumi Hori Yuichiro Kikuchi Kazuya 12

Near-infrared fluorescent probes: a next-generation tool for protein-labeling applications 2021

Chemical Science 3437 3447

DOl
10.1039/D0SC04792A




15

K 0ff-On 19F MRI 2022
JSMI Report 29 33
DOl
Hashimoto Ryu Minoshima Masafumi Kikuta Junichi Yari Shinya Bull Steven D. Ishii Masaru 59
Kikuchi Kazuya
An Acid- Activatable Fluorescence Probe for Imaging Osteocytic Bone Resorption Activity in Deep 2020

Bone Cavities

Angewandte Chemie International Edition

20996 21000

DOl
10.1002/anie. 202006388

Imoto Takuma Minoshima Masafumi Yokoyama Tatsushi Emery Ben P. Bull Steven D. Bito 6

Haruhiko Kikuchi Kazuya

A Photodeactivatable Antagonist for Controlling CREB-Dependent Gene Expression 2020

ACS Central Science 1813 1818
DOl

10.1021/acscentsci .0c00736

Tomczyk Mateusz Michal Boncel Slawomir Herman Artur Krawczyk Tomasz Jakobik-Kolon Agata 15

Pawlyta Miroslawa Krzywiecki Maciej Chrobak Artur Minoshima Masafumi Sugihara Fuminori

Kikuchi Kazuya Kuznik Nikodem

Oxygen Functional Groups on MWCNT Surface as Critical Factor Boosting T2 Relaxation Rate of 2020

Water Protons: Towards Improved CNT-Based Contrast Agents

International Journal of Nanomedicine 7433 7450

DOl
10.2147/1IN.S257230




Wyskocka-Gajda Marzena Przypis Lukasz Olesiejuk Monika Krawczyk Tomasz Kuznik Anna Nawara 211
Krzysztof Minoshima Masafumi Sugihara Fuminori Kikuchi Kazuya Kuznik Nikodem
A step towards gadolinium-free bioresponsive MRI contrast agent 2021

European Journal of Medicinal Chemistry

113086 113086

DOl
10.1016/j .ejmech.2020.113086

Reja Shahi Imam Minoshima Masafumi Hori Yuichiro Kikuchi Kazuya 12
Near-infrared fluorescent probes: a next-generation tool for protein-labeling applications 2021
Chemical Science 3437 3447

DOl
10.1039/D0SC04792A

10 1 3

Masafumi Minoshima

Development of Optochemical Tools for Regulation of CREB-Dependent Transcriptional Activity

Pacifichem 2021

2021

15

2021




Shahi Imam Reja Toshiyasu Sowa Masafumi Minoshima Kazuya Kikuchi

Visualization of proteins in living cells through non-covalent reversible labeling

Pacifichem 2021

2021

Ryu Hashimoto Masafumi Minoshima Kazuya Kikuchi

Development of visible-light-sensitive photoprotecting group based on unsymmetrical cyanine

Pacifichem 2021

2021

19F MRI

15

2021

in vivo pH

14

2020




101

2020

19F MRI

101

2020

Shahi Imam Reja Toshiyasu Sowa Masafumi Minoshima Kazuya Kikuchi

Development of non-covalent protein
single-molecule imaging

labeling probes for visualization of

intracellular proteins and application to

101

2020

101

2020




2022

1072

MRI

2020

576

5 2 MRI

2021-022014

2021




