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Simultaneous imaging of the localization of transcription and translation
products in single cells in brain tissue
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Proteins are locally synthesized in neuronal dendrites to dynamicall

respond to external inputs. However, little is known about this local protein synthesis in the
brain. Specifically, current technologies struggle to visualize the exact localizations of mRNA and
the translated proteins within dendrites in brain tissue. In this study, we developed a method that
leverages in vivo genome editing and molecular labeling techniques to simultaneously image the
intracellular localization of endogenous mRNA and proteins in brain tissue. This research provides a

new technological platform for understanding the mechanisms of various brain processes and
functions at the transcriptional and translational levels.



MRNA

MRNA
MRNA
MRNA
B -Actin Arc
MRNA
Park et al., Science 2014; Das et al., Science Adv 2018 mMRNA
MRNA
SLENDR VSLENDR
Cell
2016, Neuron 2017
S/IN
SLENDR/VSLENDR CRISPR-Cas9
MRNA
MRNA RNA
MRNA
MRNA
MRNA
SLENDR 1 SLENDR 14-15
RNA SpCas9 DNA
33-50 V, 50 msec 1 NepaGene
1
—— EHRRATOEERNOBELY/LRE ——
LA zER . ,, KCRISPR-Cas9
LR maEAs | LA —
& (Cel ’} | remmmzen
AAV;EST
’ “ySLENDR" || — - —
(Neuron, 2017)| #7 E23ll
N J\L J

SLENDR



SLENDR CaMKl1

GFP
CaMKIl ~ mRNA  GFP RNA in situ hybridization Wang et al .,
J Mol Diagn 2012 GFP
mRNA
e
. . N . SLENDRIZ&?
T/4 s IRiARAP9 1 IR TOD
BN TILRE (VvI4Y)
“l"iﬁz; ¢ B RE in situ
mRNA — N\T)EALE—3Y
o IR R gy ore) itz e B
BUINVE a>» REBBIEE
mRNA
CaMKI1 mRNA
CaMKIl ~ mRNA
GFP RNA in situ hybridization GFP
mRNA
mRNA
MRNA BAUINDE

2/3 MRNA



3 3 0 0

Hanaoka Kenjiro Iwaki Shimpei Yagi Kiyoshi Myochin Takuya Ikeno Takayuki Ohno Hisashi 144
Sasaki Eita Komatsu Toru Ueno Tasuku Uchigashima Motokazu Mikuni Takayasu Tainaka Kazuki
Tahara Shinya Takeuchi Satoshi Tahara Tahei Uchiyama Masanobu Nagano Tetsuo Urano Yasuteru

General Design Strategy to Precisely Control the Emission of Fluorophores via a Twisted 2022
Intramolecular Charge Transfer (TICT) Process

Journal of the American Chemical Society 19778 19790

DOl
10.1021/jacs.2c06397

2022

2022

61 77

DOl

51

2022

1319 1323

DOl

9 5 5

Takayasu Mikuni

Imaging synaptic activity and molecular dynamics in single neurons in vivo
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Large-scale imaging of synaptic activity and molecular dynamics in single neurons

ACC 2023

2023

Neuro2022 45

2022

Development of Single-Cell, Spatiotemporal, Quantitative Imaging Method for Endogenous Proteins in Mammalian Brains

128

2023




46

2023

SeeThrough

46

2023

46

2023

129

2024







