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Sophistication and application of in vivo imaging technologies by using vector
laser light
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Bioimaging using two—ﬁhoton excitation fluorescence and second-harmonic
generation enables quantitative analysis of the dynamics of many types of molecules and cells within
living tissues with high spatiotemporal resolution. In this research project, we promoted the
advancement of in vivo two-photon microscopy, which was led by the research group ahead of the
world, and opened the way to 3D live imaging. In particular, we introduced a spatial modulation
technology for laser beam light to achieve super-resolution and ultra-deep depth. Also, we have
realized a methodology for visualizing and analyzing high-speed events in living organisms as they
are, and established a new imaging method to understand molecular mechanisms from higher-order
information such as molecular orientation. Furthermore, we promoted super-resolution imaging using a
new laser beam "vector beam."
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Xl 1 : 3D in vivo imaging of skins at various sites

S. Ipponjima, et al., PLoS One (2016)
DOI: 10.1371/journal.pone.0163199
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X 2 : 4-color, 3-dimensional, 2-photon ex. spinning-disk confocal microscopy visualizing
cytokinesis
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[X] 4 : in vivo video-rate imaging of neural activities of mouse CA1 neurons
M. Inoue, et al, Cell (2019)
DOI:10.1016/j.cell.2019.04.007
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X 5 : Visualization of distribution and movement direction of
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Xl 6 : Resolution enhancement of microtubules by superoscillation

Y. Kozawa, et al., Optica, (2018)
DOI: 10.1364/OPTICA.5.000086
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Fabrication of Fluoropolymer Nanosheets as a Wrapping Mount for High Quality Tissue Imaging

MEXT Grant-in-Aid for Scientific Research on Innovative Areas "Resonance_Bio" International Meeting on Bioimaging for Young
Researchers -Chanpuru

2018

Ai Goto, Kohei Otomo, Tomomi Nemoto

Development of multi-point scanning two-photon microscopy utilizing polarizing optics and its application for intravital
imaging

MEXT Grant-in-Aid for Scientific Research on Innovative Areas "Resonance Bio" International Meeting on Bioimaging for Young
Researchers -Chanpuru

2018




Kazushi Yamaguti, Ryosuke Kawakami, Tomomi Nemoto

In vivo two-photon laser ablation within deep regions of living mouse brains

MEXT Grant-in-Aid for Scientific Research on Innovative Areas "Resonance Bio" International Meeting on Bioimaging for Young
Researchers -Chanpuru

2018

Takafumi Kamada, Kohei Otomo, Takashi Murata, Mitsuyasu Hasebe, Tomomi Nemoto

Two-photon excitation spinning disk confocal microscopy utilizing two laser light sources

MEXT Grant-in-Aid for Scientific Research on Innovative Areas "Resonance Bio" International Meeting on Bioimaging for Young
Researchers -Chanpuru

2018

Kohei Otomo, Tomomi Nemoto

Improvements of two-photon excitation microscopy for clear visualization of intravital subcellular structures

MEXT Grant-in-Aid for Scientific Research on Innovative Areas "Resonance Bio" International Meeting on Bioimaging for Young
Researchers -Chanpuru

2018

Hong Zhang, Kenji Yarinome, Ryosuke Kawakami, Kohei Otomo, Tomomi Nemoto, Yosuke Okamura

Using nanosheet instead of coverslip for facilitating deep tissue imaging

MEXT Grant-in-Aid for Scientific Research on Innovative Areas "Resonance Bio" International Meeting on Bioimaging for Young
Researchers -Chanpuru

2018




8 CSJ 2018

2018

2018

86

2018

in vivo

2018




98

2018
in vivo

98

2018
in vivo

524
2018
67

2018




27

2018

27

2018

27

2018

(Ty ne)

9

2018




2018

2018

Kazushi Yamaguchi, Ryosuke Kawakami and Tomomi Nemoto

Two-photon laser ablation can cut single neural processes without serious damage on surrounding astrocytes in living mouse
brains

41
2018
68 PST-net (30 2 )
2018
SRRF
8 29

2018




29

2018

UHB

2018

2018

in vivo

2018




2018

2018

2018

Kei Yamamoto, Kohei Otomo, Tomomi Nemoto, Seiichiro Ishihara, Hisashi Haga, Yota Murakami, Masayuki Takahashi

Differential function of myosin IIA and 11B in cytokinesis of human immortalized fibroblasts

70

2018




74

2018

Tomomi Nemoto

Novel multi-photon microscopy utilizing optical technologies and nanomaterials

The 6th Japan-China Symposium on Nanomedicine

2018

Kohei Otomo, Tomomi Nemoto

Improving two-photon microscopy for clear visualization of intravital subcellular structures

1st international joint symposium of CEFMS-NTCU, RCAS-AS and 5-star Alliance

2018

Kohei Otomo, Motosuke Tsutsumi, Kentaro Kobayashi, Yasutaka Matsuo, Tomomi Nemoto

NIC@Hokkaido Univ. and collaborative works

Nikon Imaging Center Directors® Meeting

2018




39

2019

127

2019

66

2019

T. Nemoto

Improvement of Multi-photon Microscopy by Utilizing Novel Optical Technologiesand Materials

11th Ingternational meeting of Nanomedicine (ISNM2017)

2017




T. Nemoto

Improvement of multi-photon microscopy by utilizing new optical technologies

The 24th Congress of the International Commission for Optics (1C024)

2017

Tomomi Nemoto

Improvement of in vivo Two-Photon Microscopy by utilizing novel optical technologies

CLEO PR OECC & PGC 2017

2017

Tomomi Nemoto

in vivo two-photon imaging of brain and neurons using a high-peak power gain-switched laser diode and adaptive optics

The 6th Advanced Lasers and Photon Sources (ALPS 2017)

2017

Kohei Otomo Al Goto Yumi Yamanaka Hiroshi Nakayama Takashi Hor  Tomomi Nemoto

High speed imaging for green fluorescent proteins by utilizing multi-point scanning two-photon microscopy

Focus on Microscopy 2017

2017




Taiga Takahashi  Kenji Yarinome Hong Zhang Ryosuke Kawakami Yosuke Okamura  Tomomi Nemoto.

in vivo two-photon imaging of living mouse brain by utilizing novel fluoropolymer PEO-CYTOP nanosheets

11th Ingternational meeting of Nanomedicine ( ISNM2017)

2017

K. Yamaguchi

in vivo Ca2+ imaging of astrocytes after two-photon laser ablation

Taiwan-Japan Joint Meeting on Bioimaging for Young Researchers

2017

H. Ishii
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Academia Sinica Imaging Center Workshop

2016
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High-temporal resolution 3D and 4D bio-imaging by two-photon excitation spinning disk confocal microscopy

Focus on Microscopy 2016
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Visualization of epidermal cell division in living mice using two-photon microscopy
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