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Identification of cancer vulnerabilities by genetic screening

Matsumoto, Ken

3,400,000

CRISPR/Cas9 sgRNA

To identify vulnerabilities in cancer cells, we performed CRISPR/Cas9
screening in tumor suppressor gene knockout cells and wild-type cells. Gene disruption screening
yielded a set of candidate genes that markedly suppressed cell proliferation in the knockout cells
compared to the wild-type cells. The knockout cells showed a higher sensitivity than the wild-type
cells to several compounds that target the products of these candidate genes. These genes may be
potential drug targets in cancer cells where the expression of the tumor suppressor gene is
suppressed.



2005

BRCA1 BRCA2 PARP1
PARP1 BRCA1/2
2004
SiRNA 2013 CRISPR/Cas9
SshRNA
shRNA (short hairpin RNA)
CRISPR/Cas9 sgRNA (short guide RNA)
CRISPR/Cas9 HAP1
HAP1
Cas9
shRNA 15,000
SshRNA
Kobayashi et al., BBRC 2015; Takase et al., Sci. Rep. 2017
HAP1
CRISPR/Cas9
18,000 SgRNA

Cas9 HAP1



HAP1

2 3
SshRNA SgRNA
DNA SgRNA
sgRNA
SshRNA
Depleted genes shRNA  sgRNA
genes
WST-8
SshRNA A549
HAP1 SshRNA CRISPR/Cas9
HAP1
shRNA
CRISPR/Cas9 Cas9
sgRNA
sgRNA
2 3 SgRNA
sgRNA (
)
sgRNA

Depleted genes Enriched genes

Depleted genes  Enriched genes

PCR

sgRNA
Enriched

SshRNA sgRNA

HAP1

shRNA
HAP1
CRISPR/Cas9

HAP1

sgRNA

Depleted genes

Depleted genes



Depleted genes
HAP1

Depleted genes Enriched genes
SiRNA MRNA

SiRNA

Depleted genes

Depleted genes



9 8 3 3

Kobayashi Hiroki Takase Shohei Nishimura Haruna Matsumoto Ken Harada Hironori Yoshida 114

Minoru

RNAi screening reveals a synthetic chemical-genetic interaction between ATP synthase and PFK1 2023

in cancer cells

Cancer Science 1663 1671
DOl

10.1111/cas.15713

Scully Olivia J. Shyamasundar Sukanya Matsumoto Ken Dheen S. Thameem Yip George W. Bay 24

Boon Huat

C1QBP Mediates Breast Cancer Cell Proliferation and Growth via Multiple Potential Signalling 2023

Pathways

International Journal of Molecular Sciences 1343 1343
DOl

10.3390/i jms24021343

Matsumoto Ken Yoshida Minoru 23

Mammalian Chemical Genomics towards ldentifying Targets and Elucidating Modes- of- Action of 2021

Bioactive Compounds

ChemBioChem €202100561
DOl

10.1002/cbic.202100561

Matsumoto Ken Bay Boon-Huat 28

Role of C1QBP/p32 and its therapeutic potential in breast carcinoma and other cancers 2020

Current Medicinal Chemistry

DOl
10.2174/0929867328666201231124038




Takase, S., Kurokawa, R., Kondoh, Y., Honda, K., Suzuki, T., Kawahara, T., lkeda, H., Dohmae, 14

N., Osada, H., Shin-ya, K., Kushiro, T, Yoshida, M., and Matsumoto, K.

Mechanism of action of prethioviridamide, an anticancer ribosomally synthesized and post- 2019

translationally modified peptide with a polythioamide structure.

ACS Chem. Biol. 1819-1828
DOl

10.1021/acschembio.9b00410.

Lim, J. P., Nair, S., Shyamasundar, S., Chua, P. J., Muniasamy, U., Matsumoto, K., Gunaratne, 452

J., and Bay B.-H.

Silencing Y-box binding protein-1 inhibits triple-negative breast cancer cell invasiveness via 2019

regulation of MMP1 and beta-catenin expression.

Cancer Lett. 119-131
DOl

10.1016/j .canlet.2019.03.014.

Matsumoto Ken Kose Shingo Kuwahara lku Yoshimura Mami Imamoto Naoko Yoshida Minoru 8

Y-box protein-associated acidic protein (YBAP1/C1QBP) affects the localization and cytoplasmic 2018

functions of YB-1

Scientific Reports 6198
DOl

10.1038/s41598-018-24401-3

Aoki Kazuma Furuya Akemi Matsumoto Ken Tsujimoto Masafumi 503

The gene expression of two endoplasmic reticulum aminopeptidase 1 isoforms is regulated by 2018

distinct posttranscriptional mechanisms

Biochemical and Biophysical Research Communications 3180 3185

DOl
10.1016/j .bbrc.2018.08.117




56

ShRNA

2018

649~650

DOl

22

elF5A GC7
26
2022
Tilman Schneider-Poetsch
elF5A GC7
45
2022
Tilman Schneider-Poetsch
elF5A GC7

13

2023




Tilman Schneider-Poetsch

elF5A

143

2023

Matsumoto, K., and Yoshida, M.

Target pathway identification of bioactive compounds by shRNA library screening in human cultured cells.

IASCBC 2022

2022

elF5A GC7

94

2021

GC7

15

2021




Matsumoto, K., Takase, S., Kurokawa, R., and Yoshida, M.

Target pathway identification of bioactive compounds by multifaceted approaches

Cold Spring Harbor Asia Conference “ Chemical Biology and Drug Discovery 2019”

2019
Tarig, M. Schneider-Poetsch, T.
elF5A GC7
14
2019
Tarig, M. Schneider-Poetsch, T.
elF5A GC7
42
2019
elF5A GC7

11

2020




Matsumoto, K.

Translational control through the formation of messenger RNPs.

IASCBC 2018

2018

ShRNA JBIR-140

2018 2

2018

Matsumoto, K.

Analysis of the mode of action of JBIR-140

The 9th Japan-Korea Chemical Biology Symposium

2018

JBIR-140

13

2018




Tariqg, M.

elF5A GC7
41
2018
Tarig, M. Schneider-Poetsch, T.
GC7
140
2020
1

AdAMS

2021

320







