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Elucidation of cytoplasmic miRNA biogenesis towards application of RNA vector
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MicroRNAs (miRNAs) are ~22-nucleotide-long functional RNAs that regulate a
broad range of biological processes. It is known that miRNAs are transcribed as primary miRNAs
(pri-miRNAs) in the nucleus, and then processed to mature miRNAs in the nucleus and cytoplasm.
However, the processing mechanism of pri-miRNAs generated in the cytoplasm is not fully understood.
In this study, we investigated the biogenesis of cytoplasmic miRNAs using Sendai virus vectors and
aimed to develop the vectors that can efficiently produce functional miRNAs.

miRNA RNA miRNA  RNAI



microRNA miRNA 22 RNA RNA-induced

silencing complex RISC mRNA 3
MRNA 2,000 miIRNA
MRNA 70% miRNA
mIRNA miRNA
miRNA
miRNA lin-4
1998 RNA interference RNAI miIRNA
miRNA miIRNA
miRNA primary miRNA pri-miRNA
5 3
Drosha DiGeorge syndrome critical region 8 DGCR8 70-80
precursor miRNA pre-miRNA pre-miRNA
exportin-5 Dicer
22 miRNA MiRNA
Argonaute RISC MRNA
miRNA canonical miRNA biogenesis miRNA
miIRNA
TtRNA Drosha
Argonaute Ago2
miRNA non-canonical miRNA biogenesis
Cl.151 Sevdp replication-defective and persistent
Sendai virus Nishimura et al., J. Biol. Chem., 286, 4760-4771,
2011  Sevdp
iPS Nishimura et al., J.
Biol. Chem., 286, 4760-4771, 2011
RNA RNA RNA
SeVdp
processing miRNA
RNA
pri-miRNA miRNA Rouha et al., Nucleic
Acids Res., 38, 8328-8337, 2010; Shapiro et al., RNA, 16, 2068-2074, 2010 SeVdp
miRNA Sevdp
pri-miRNA miRNA
processing
RNA
non-canonical miRNA biogenesis SeVdp pri-miRNA
MiRNA miIRNA
pri-miRNA processing
miRNA miRNA
miRNA SeVdp
miIRNA RNA
RNA
(1) Sevdp miRNA
Mouse embryonic fibroblast MEF DNA miRNA PCR
Sevdp SeVdp
Blasticidin S pri-miRNA

miRNA RT-PCR miRNA



(2) miRNA miRNA

1 miRNA miRNA
miRNA mRNA mRNA
miRNA mRNA
miRNA
miRNA artificial miRNA
artificial miRNA RNAi short hairpin RNA shRNA
miR-30 miR-155
Silva et al., Nat. Genet., 37, 1281-1288, 2005 Chung et al.,
Nucleic Acids Res., 34, e53, 2006 SeVdp artificial miRNA
miRNA miRNA Sevdp
miRNA miRNA
(3) miRNA
CRISPR-Cas9 pri-miRNA processing
pri-miRNA
Sevdp ()
(1) Sevdp miRNA
MEF miR-124 mmu-miR-124 SeVdp HCT116
miR-124 RT-PCR
miR-124 HelLa A549 Jurkat
mmu-miR-124 Sevdp
miR-124 miRNA
miRNA
miRNA mmu-miR-124 mmu-miR-9  mmu-miR-302-
367 SeVdp HCT116 miRNA
mmu-miR-302-367 miRNA
miR-302a miR-302b miR-302c miR-302d miR-367 5 MiRNA
miRNA miR-367
miR-367 mmu-miR-302-367 Sevdp
miR-367
miRNA Sano et al., Mol. Ther.

Methods Clin. Dev., 15, 371-382, 2019

(2) miRNA miRNA
(¢)) miR-367 Mfold
Zuker, Nucleic Acids Res., 31, 3406-3415, 2003 miR-367
miR-367 miR-124 miR-
124
miR-367
artificial miRNA SeVdp miR-30
miR-155
miR-30 miR-155 miR-367
miR-367 artificial miRNA EGFP
p53 Sano et al., Mol. Ther. Methods
Clin. Dev., 15, 371-382, 2019 miR-367 pri-
miRNA processing Fang and
Bartel, Mol. Cell, 60, 131-145, 2015 SeVdp
miR-367

pri-miRNA processing
canonical miRNA biogenesis

(3) miRNA
pri-miRNA  processing
pri-miRNA processing
miRNA MiRNA processing
guide



RNA Cas9

pri-miRNA SeVdp
miRNA miRNA
miRNA
miRNA processing



3 3 0 3

Kishimoto Takumi Nishimura Ken Morishita Kana Fukuda Aya Miyamae Yusaku Kumagai Yutaro 18
Sumaru Kimio Nakanishi Mahito Hisatake Koji Sano Masayuki
An engineered ligand-responsive Csy4 endoribonuclease controls transgene expression from Sendai 2024
virus vectors
Journal of Biological Engineering -
DOl
10.1186/s13036-024-00404-9
Sano Masayuki Morishita Kana Oikawa Satoshi Akimoto Takayuki Sumaru Kimio Kato Yoshio 26
Live-cell imaging of microRNA expression with post-transcriptional feedback control 2021
Molecular Therapy - Nucleic Acids 547-556
DOl
10.1016/j .omtn.2021.08.018
Sano Masayuki Nakasu Asako Ohtaka Manami Nakanishi Mahito 15
A Sendai virus-based cytoplasmic RNA vector as a novel platform for long-term expression of 2019
microRNAs
Molecular Therapy-Methods & Clinical Development 371-382

DOl
10.1016/j .omtm.2019.10.012

miRNA

44

2021




RNA

RNA

42
2019
0
2
RNA RNA
PCT/JP2020/002519 2020
RNA RNA
17/425193 2020
1
RNA RNA
7406257 2023




