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Development of basic technology for intractable and rare diseases
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Nonsense-mediated mRNA decay (NMD) is an mRNA surveillance mechanism that
eliminates aberrant mRNAs containing premature termination codons (PTCs). NMD inhibits the
production of aberrant proteins that still retain, at least in part, wild-type function as well as
dominant-negative peptides. Therefore, the selective inhibition of NMD has the potential to
ameliorate NMD-exacerbated mutant phenotypes. However, we do not have sufficient knowledge of how to

effectively suppress NMD with minimum cytotoxic effects. In present study, we identified several
ﬁﬁgroved drugs which can repress NMD activity in cells. These drugs are previously not linked with

mRNA MRNA mRNA




MRNA
MRNA

Usuki F, Yamashita A Mol Ther,

110:15037-42, 2013 ()

NMD
mRNA
Usuki F, Yamashita A Ann Neurol, 55:740-744, 2004;
14:351-60, 2006; Usuki F, Yamashita A Proc Natl Acad Sci USA,

Cystic Fibrosis 10%
NMD mMRNA
NMD
NMD
NMD
NMD
AIUG Tler
MRNA | X1
'\wD ¢+ NMD
mMRNA mMRNA
C
\ v
NMD® PR = Readthrough
AII.IG % TT: A[lfG % | Tlell
MRNA | e 1 o — N
— | >
l@' / Readthrough#l
mRNAZZEAE Al‘f‘; OQ@ : Tfl'
} °
PTC readthrough l
OC% .0 00
AUG PTC 2
BT BCRRIAEAE DR . L@
2 S EEAEORR
NMD
SMG1
CFTR VX-770 in vitro POC
[MCFTR-W1278X]
CFTR VX-770 SMG1 in vivo POC
in vitro in vivo POC(
)
SMG1 mMCFTR-W1278X (hCFTR-W1283X)
SMG1 in vitro in vivo
POC hCFTR-W1283X mMCFTR-W1278X



CFTR VX-770

NMD
NanoLuc Firefly Luciferase
GFP NMD
CRISPR-CAS9 system

34665823
NMD
NMD
NMD
NMD NMD
NMD
mCFTR-W1278X
CFTR

CFTR

NMD

NMD
CRISPR-CAS9 system NMD
PMID: 32668236 PMID:

SMG1

NMD

NMD
W1283X



12 12 0 7

Miyatake Satoko Kato Mitsuhiro Kumamoto Takuma Hirose Tomonori Koshimizu Eriko Matsui 7

Takaaki Takeuchi Hideyuki Doi Hiroshi Hamada Keisuke Nakashima Mitsuko Sasaki Kazunori

Yamashita Akio Matsumoto Naomichi

De novo ATP1A3 variants cause polymicrogyria 2021

Science Advances eabd2368
DOl

10.1126/sciadv.abd2368

Guo Youjia Kawaguchi Atsushi Takeshita Masaru Sekiya Takeshi Hirohama Mikako Yamashita 296

Akio Siomi Haruhiko Murano Kensaku

Potent mouse monoclonal antibodies that block SARS-CoV-2 infection 2021

Journal of Biological Chemistry

100346 100346

DOl
10.1016/j . jbc.2021.100346

Ura Takehiro Yamashita Akio Mizuki Nobuhisa Okuda Kenji Shimada Masaru 39

New vaccine production platforms used in developing SARS-CoV-2 vaccine candidates 2021

Vaccine 197 201
DOl

10.1016/j -vaccine.2020.11.054

Shimada Masaru Yamashita Akio Saito Manami Ichino Motohide Kinjo Takao Mizuki Nobuhisa 10

Klinman Dennis M. Okuda Kenji

The human papillomavirus E6 protein targets apoptosis-inducing factor (AIF) for degradation 2020

Scientific Reports 14195

DOl
10.1038/s41598-020-71134-3




Sasaki Kazunori Kojitani Noriko Hirose Hiroko Yoshihama Yohei Suzuki Hidefumi Shimada 31
Miho Takayanagi Ayumi Yamashita Akio Nakaya Masa-aki Hirano Hisashi Takahashi Hidehisa

Ohno Shigeo

Shank2 Binds to aPKC and Controls Tight Junction Formation with Rapl Signaling during 2020

Establishment of Epithelial Cell Polarity

Cell Reports

107407 107407

DOl
10.1016/j .celrep.2020.02.088

Sasaki Kazunori Kojitani Noriko Hirose Hiroko Yoshihama Yohei Suzuki Hidefumi Shimada 31
Miho Takayanagi Ayumi Yamashita Akio Nakaya Masa-aki Hirano Hisashi Takahashi Hidehisa

Ohno Shigeo

Shank2 Binds to aPKC and Controls Tight Junction Formation with Rapl Signaling during 2020

Establishment of Epithelial Cell Polarity

Cell Reports

107407 107407

DOl
10.1016/j .celrep.2020.02.088

Wakui H, Yamaji T, Azushima K, Uneda K, Haruhara K, Nakamura A, Ohki K, Kinguchi S, Kobayashi 10

R, Urate S, Suzuki T, Kamimura D, Minegishi S, Ishigami T, Kanaoka T, Matsuo K, Miyazaki T,

Fujikawa T, Yamashita A, Tamura K.

Effects of Rikkunshito treatment on renal fibrosis/inflammation and body weight reduction in a 2020

unilateral ureteral obstruction model in mice

Scientific Reports 1782
DOl

10.1038/s41598-020-58214-0

Yamaji T, Yamashita A, Wakui H, Azushima K, Uneda K, Fujikawa Y, Haku S, Kobayashi R, Ohki K, 9

Haruhara K, Kinguchi S, Ishii T, Yamada T, Urate S, Suzuki T, Abe E, Tanaka S, Kamimura D,

Ishigami T, Toya Y, Takahashi H, Tamura K.

Angiotensin Il type 1 receptor-associated protein deficiency attenuates sirtuinl expression in 2019

an immortalised human renal proximal tubule cell line

Scientific Reports 16550

DOl
10.1038/s41598-019-52566-y




Mino Takashi Iwai Noriki Endo Masayuki Inoue Kentaro Akaki Kotaro Hia Fabian Uehata 47

Takuya Emura Tomoko Hidaka Kumi Suzuki Yutaka Standley Daron M Okada-Hatakeyama Mariko

Ohno Shigeo Sugiyama Hiroshi Yamashita Akio Takeuchi Osamu

Translation-dependent unwinding of stem?loops by UPF1 licenses Regnase-1 to degrade 2019

inflammatory mRNAs

Nucleic Acids Research 8838 8859
DOl

10.1093/nar/gkz628

Yamasoba Daichi Sato Kei Ichinose Takuya Imamura Tomoko Koepke Lennart Joas Simone Reith 4

Elisabeth Hotter Dominik Misawa Naoko Akaki Kotaro Uehata Takuya Mino Takashi Miyamoto

Sho Noda Takeshi Yamashita Akio Standley Daron M. Kirchhoff Frank Sauter Daniel Koyanagi

Yoshio Takeuchi Osamu

N4BP1 restricts HIV-1 and its inactivation by MALT1 promotes viral reactivation 2019

Nature Microbiology 1532 1544
DOl

10.1038/s41564-019-0460-3

Azushima Kengo Uneda Kazushi Wakui Hiromichi Ohki Kohji Haruhara Kotaro Kobayashi Ryu 9

Haku Sona Kinguchi Sho Yamaji Takahiro Minegishi Shintaro Ishigami Tomoaki Yamashita

Akio Tamura Kouichi

Effects of rikkunshito on renal fibrosis and inflammation in angiotensin Il-infused mice 2019

Scientific Reports 6201
DOl

10.1038/s41598-019-42657-1

Kinguchi Sho Wakui Hiromichi Azushima Kengo Haruhara Kotaro Koguchi Tomoyuki Ohki Kohji 8

Uneda Kazushi Matsuda Miyuki Haku Sona Yamaji Takahiro Yamada Takayuki Kobayashi Ryu

Minegishi Shintaro Ishigami Tomoaki Yamashita Akio Fujikawa Tetsuya Tamura Kouichi

Effects of ATRAP in Renal Proximal Tubules on Angiotensin- Dependent Hypertension 2019

Journal of the American Heart Association 012395

DOl
10.1161/JAHA.119.012395




MRNA

SMG1

2020

MRNA

42

2019

P13 kinase

SMG1

42

2019

P13 kinase

SMG1

NRF2

42

2019




P13 kinase SMG1

21 RNA

2019

86

2022

530

(Koichi Tamura)

(22701)

(Wakui Hiromichi)

(22701)




