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Molecular mechanism of cell fate and fertility determination of pollen sperm
cells by single-cell tracking
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In this study, some Nicotiana benthamiana fluorescent marker lines were
developed. We established a method to observe and analyze pollen and pollen tube development using
confocal microscopy with flourescent markers for a long period. We also transiently introduced genes

into pollen and evaluated their effects on gene function and phenotype. Our results indicate that
the position of the pollen nucleus at the first division is important for the differentiation of
generative cell and vegetative cell. Gene-introduced pollen grains were isolated and gene expression
analysis from a small number of gene-introduced pollen grains was performed by RNA-seq analysis.
Furthermore, a method for automated isolation of transiently gene-introduced pollen was established.

Pollination of the isolated pollen was used to evaluate pollen tube ?ermination and following
aspects. Some of the results of this research were reported in several articles and at conferences.



EETRIME Sk
A

1 RFIEY DT DRE L RHE

UBQ10p: :H2B-



mClober UBQ10p: :H2B-tdTomato

96

10

Nagahara et al. 2021 Plant Reprod.;

2023
TRAAR

3 2023

BSJ-Review E 3. ANoYI7FE2NEMAD—BH
FA LAIR1E

EISEN R TERI TS, A
IIE L B RAR D AR T, IR A
TE#HIN TS, KUY ITHFEMED
¥, RENIE#BHROEZRYT, (k%
(2023) BSJ-Review X v #Eik, ) -

Nikon NIS-Elements  JOBS

IR-LEGO
IR

8 Kaneshiro et al.
2022 Quant. Plant Biol.

Kaneshiro et al. 2022 Quant. Plant Biol.

< >

Ikuma Kaneshiro, Masako lgarashi, Tetsuya Higashiyama, Yoko Mizuta (2022) Target pollen
isolation using automated infrared laser-mediated cell disruption. Quant. Plant Biol.
3: E30. doi: 10.1017/qpb.2022.24

Shiori Nagahara, Tetsuya Higashiyama, Yoko Mizuta (2021) Detection of a biolistic
delivery of fluorescent markers and CRISPR/Cas9 to the pollen tube. Plant Reprod.
34:191-205. doi: 10.1007/s00497-021-00418-z

(2023) . BSJ-
Review  14: 21-29. doi: 10.24480/bsj-review.14a4.00239

(2023
( : , o3 1
) ISBN: 9784865022421



8 8 0 8

Kurihara Daisuke Mizuta Yoko Nagahara Shiori Sato Yoshikatsu Higashiyama Tetsuya -

Optical Clearing of Plant Tissues for Fluorescence Imaging 2022

Journal of Visualized Experiments -

DOl
10.3791/63428

Nagahara Shiori Higashiyama Tetsuya Mizuta Yoko 34

Detection of a biolistic delivery of fluorescent markers and CRISPR/Cas9 to the pollen tube 2021

Plant Reproduction 191 205
DOI

10.1007/s00497-021-00418-z

Mizuta Yoko 62

Advances in Two-Photon Imaging in Plants 2021

Plant and Cell Physiology 1224 1230
DOI

10.1093/pcp/pcab062

Kurihara Daisuke Mizuta Yoko Nagahara Shiori Higashiyama Tetsuya -

ClearSeeAlpha: Advanced Optical Clearing for Whole-Plant Imaging 2021

Plant and Cell Physiology -

DOl
10.1093/pcp/pcab033




Nagahara Shiori Higashiyama Tetsuya Mizuta Yoko

Detection of a biolistic delivery of fluorescent markers and CRISPR/Cas9 to the pollen tube 2021
bioRxiv -
DOI
10.1101/2021.02.15.431139
14
2023
21 29
DOI
10.24480/bsj-review.14a4.00239
Kaneshiro Ikuma lgarashi Masako Higashiyama Tetsuya Mizuta Yoko 3
Target pollen isolation using automated infrared laser-mediated cell disruption 2022
Quantitative Plant Biology E30
DOI
10.1017/qpb.2022.24
Niimi Yoko Nagai Keisuke Ashikari Motoyuki Mizuta Yoko 184
Deep Fluorescence Observation in Rice Shoots via Clearing Technology 2022
Journal of Visualized Experiments 64116

DOl
10.3791/64116




13

44
2021
140
2021
85
2021
38

2021




62

2021

2021

80

"SCIENCE, AND ME®

2021

64

2023




2022

2022

2022

86

2022

RNP

39

2022




2022

Daniel L. Hartl

2021

560

2023

315

1

2022-023027

2022-023027

2022




2 B web
https://www.remod-reprod.com
Researchers® Voice
https://ww.nagoya-u.ac.jp/researchinfo/researchers_voice/2020/11/no25.html
13
https://youtu.be/e3ajGXazVis

https://www.remod-reprod.com
No. 329
http://www.nagoya-u.ac.jp/about-nu/public-relations/publication/topics/_no329.html
80
http://www.aip.nagoya-u.ac.jp/public/mcafe/event/detail/0005132.html




