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Elucidation of mechanisms controlling the timing of gene expression by
single-cell genomics and live imaging
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Activation of gene expression by enhancers is essential in regulating gene
expression. Although the tissue-specific regulation of gene expression by enhancers has been well
analyzed, the mechanism that controls the timing of gene expression still needs to be determined. In

this study, using the ascidian embryo as a model system, we aimed to elucidate the mechanisms that
control the timing of gene expression using genomics and live imaging of transcription.



DNA

2600
Horie et al., Nature 2018 100
4kb
DNA
(Caoetal., Nature 2019)
100
Ptfla Meis
2
Meis
Ptfla 150bp
Meis Ptfla
3
3
Ptfla,Meis 2
(Horie et al., Genes & Development,
2018) 30
Meis Ptfla 150bp
Meis Ptfla

Meis, Ptfla



Meis, Ptfla

MCP MS2 RNA

Meis, Ptfla

VMAT, SERT

Meis, Ptfla

Meis, Ptfla

MS2/MCP-GFP

24XNS2
GFP
ETR
MCP-GFP
GFP

Brachury, ZicL
MyoD Myogenic factor

n 2

MS2/MCP-GFP

TH (
TH
Meis, Ptfla
Ptfl, Meis
ETR
DNA

in vitro mRNA

MS2/MCP-GFP

RNA

AADC GCH,

ETR
MCP-
MRNA
ETR
MS2/MCP-

Thx6



8 6 2 5

Krasovec Gabriel Hozumi Akiko Yoshida Tomoyuki Obita Takayuki Hamada Mayuko Shiraishi 8

Akira Satake Honoo Horie Takeo Mori Hisashi Sasakura Yasunori

D -Serine controls epidermal vesicle release via NMDA receptor, allowing tissue migration 2022

during the metamorphosis of the chordate Ciona

Science Advances eabn3264
DOl

10.1126/sciadv.abn3264

Chacha Prakriti Paul Horie Ryoko Kusakabe Takehiro G. Sasakura Yasunori Singh Mona Horie 119

Takeo Levine Michael

Neuronal identities derived by misexpression of the POU IV sensory determinant in a 2022

protovertebrate

Proceedings of the National Academy of Sciences 2118817119
DOl

10.1073/pnas.2118817119

Akahoshi Taichi Utsumi Madoka K. Oonuma Kouhei Murakami Makoto Horie Takeo Kusakabe 7

Takehiro G. Oka Kotaro Hotta Kohji

A single motor neuron determines the rhythm of early motor behavior in Ciona 2021

Science Advances eabl6053
DOl

10.1126/sciadv.abl6053

Oonuma Kouhei Yamamoto Maho Moritsugu Naho Okawa Nanako Mukai Megumi Sotani Miku Tsunemi 9

Shuto Sugimoto Haruka Nakagome Eri Hasegawa Yuichi Shimai Kotaro Horie Takeo Kusakabe

Takehiro G.

Evolution of Developmental Programs for the Midline Structures in Chordates: Insights From Gene 2021

Regulation in the Floor Plate and Hypochord Homologues of Ciona Embryos

Frontiers in Cell and Developmental Biology 704367

DOl
10.3389/fcell.2021.704367




Kawada Tsuyoshi Shiraishi Akira Matsubara Shin Hozumi Akiko Horie Takeo Sasakura 12
Yasunori Satake Honoo
Vasopressin Promoter Transgenic and Vasopressin Gene-Edited Ascidian, Ciona intestinalis Type A 2021
(Ciona robusta): Innervation, Gene Expression Profiles, and Phenotypes
Frontiers in Endocrinology 668564
DOl
10.3389/fendo.2021.668564
Sakamoto Aya Hozumi Akiko Shiraishi Akira Satake Honoo Horie Takeo Sasakura Yasunori 64
The channel PKD2 is involved in sensing the mechanical stimulus of adhesion for initiating 2022
metamorphosis in the chordate Ciona
Development, Growth & Differentiation 395 408
DOl
10.1111/dgd. 12801
Sasakura Yasunori Horie Takeo 2637
Improved Genome Editing in the Ascidian Ciona with CRISPR/Cas9 and TALEN 2023
Methods in Molecular Biology 375 388
DOl
10.1007/978-1-0716-3016-7_28
113
— 2022
1931 1936

DOl




14

41

2021

44

2021

44

2021

NK6

92

2021




92

2021

2022

2022

Asuka Chokki, Ryoko Horie, Yasunori Sasakura, and Takeo Horie

Gravitaxis neural circuit in the ascidian larva

11th International Tunicate Meeting

2022




Takeo Horie

Regulatory cocktail for dopaminergic neurons in ascidian identified by single cell transcriptomics

11th International Tunicate Meeting

2022

2022

2022

94

2022

2023




2023

Takeo Horie

Regulatory cocktail for dopaminergic neurons in ascidians identified by single cell transcriptomics

Adaptive Circuit Census International Symposium 2023

2023

https://cionaneuron.wixsite.com/labhomepage







