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Development of mitochondrial mass spectrometry in live single-cell.
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In this study, to metabolomics in mitochondria at the single-cell level, we
developed a nanospray tip and sampling method for collecting intracellular mitochondria under the
fluorescence microscope observation. We also developed a highly sensitive MS analysis method for a
trace amount of metabolites in single-cell mitochondria by In-tip derivatization. These methods were

applied to a single cancer cell mitochondrial metabolomics to analyze the metabolic profile of
cancer cells specifically.



@
12

UVA
LC/MS/MS
3,000
TCA

mDF ) AT L —F v T EAV, b MFES AHIIE (HepG2

TCA

m/z

ATP

MS/MS

ATP



BmiEEFORESOMBTHIVUEI bar R TE a7 7L, FRERLC R

®

TAC

100

(€Y) Live single-cell video-mass spectrometry for cellular and subcellular molecular
detection and cell classification., H. Mizuno, N. Tsuyama, T. Harada, T.
Masujima., J. Mass Spectrom., 43, 1692-1700 (2008).

) Direct metabolomics for plant cells by live single-cell mass spectrometry., T.
Fujii, S. Matsuda,M. L. Tejedor, T. Esaki, I. Sakane, H. Mizuno, N. Tsuyama,
T. Masujima, Nat. Protoc., 10, 1445-1456 (2015).

3) Analysis of the intracellular localization of amiodarone using live single-cell
mass spectrometry., K. Yahata, H. Mizuno, E. Sugiyama, K. Todoroki, J. Pharm.
Biomed. Anal., 205, 114318 (2021).



13 13 0 3

Yahata Kenji Mizuno Hajime Sugiyama Eiji Todoroki Kenichiro

205

Analysis of the intracellular localization of amiodarone using live single-cell mass
spectrometry

2021

Journal of Pharmaceutical and Biomedical Analysis

114318 114318

DOl
10.1016/j . jpba.2021.114318

Fukui Serina Sugiyama Eiji Mizuno Hajime Sakane Iwao Asakawa Daiki Saikusa Kazumi Nishiya 44

Yuki Amano Yuri Takahara Kentaro Higo Daisuke Toyo"oka Toshimasa Todoroki Kenichiro

Rapid chiral discrimination of oncometabolite DL - 2- hydroxyglutaric acid using derivatization 2021

and field asymmetric waveform ion mobility spectrometry/mass spectrometry

Journal of Separation Science 3489 3496
DOl

10.1002/jssc.202100350

Asakawa Daiki Mizuno Hajime Sugiyama Eiji Todoroki Kenichiro 92

In-Source Fragmentation of Phenethylamines by Electrospray lonization Mass Spectrometry: Toward 2020

Highly Sensitive Quantitative Analysis of Monoamine Neurotransmitters

Analytical Chemistry

12033 12039

Dol
10.1021/acs-analchem.0c02667

Mizuno Hajime Kato Yoshihiro Sugiyama Eiji Toyo’ oka Toshimasa Todoroki Kenichiro 68
Live Single-Cell Mass Spectrometry for Single Cell Organelle Molecular Analysis 2020
Journal of the Mass Spectrometry Society of Japan 38 43

DOl
10.5702/massspec.S20-08




55

Live Single-cell

2020

92 99

DOl

24

69

2021

33

2021

70

2021




52

2021

142

2022

Hajime Mizuno, Natsumi Tanaka, Takamitsu Sasaki, lwao Sakane, Eiji Sugiyama, Toshimasa Toyo’ oka, Koichi Yoshinari, Shinobu
Kudoh, Kenichiro Todoroki

Development of mitochondria metabolomics using a novel mitochondria-localized photpaffinity probe

68th ASMS Conference on Mass Spectrometry

2020

68

2020




Development of a live single-cell metabolomics using direct nanoESI-MS

43

2020

nanoESI-

67

2019

2019 70

2019

Hajime Mizuno, Kenichiro Todoroki, lwao Sakane, Naohiro Tsuyama, Shinobu Kudoh

Live Single-cell Mass Spectrometry technique which allows direct analysis of xenobiotics and endogenous compounds in a
living cell

12th EBF Open Symposium

2019




2019

2020

https://w3pharm.u-shizuoka-ken.ac. jp/analchem/

(Sasaki Takamitsu)

(20382674)

(23803)




(Tanaka Natsumi)

(Kato Yoshihiro)

(Nishijima Kimika)

(Fujita Mai)

(Sakata Jo)

(Takeuchi Daiki)

(Yamaguchi Yukino)

(Todoroki Kenichiro)

(70341451)

(23803)




(Sugiyama Eiji)

(90806332)

(23803)




