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Development of a novel NET-CAGE technology to elucidate fundamental
transcriptional mechanism underlying tumorigenesis

Murakawa, Yasuhiro
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Enhancers are key cis-regulatory elements that control gene expression. In
recent years, it has become more and more apparent that genomic mutations within enhancer regions
are associated with various kinds of diseases. Here we have developed a powerful and novel
technology, NET-CAGE, that can identify active enhancer regions with ultra-high sensitivity and high

base resolution. By applying NET-CAGE technology to cancers, we aimed to elucidate the cause of
gene expression abnormalities generally found in cancers as well as the mechanism of tumor

development and maintenance.

CAGE NET-CAGE



DNA

Chromatin signature profiling H3K27ac
Chromatin Immunoprecipitation combined with sequencing
(ChlP-seq)
RNA
RNA ( RNA
Cap Analysis of Gene Expression (CAGE) RNA
5)
RNA mRNA RNA
RNA CAGE RNA
(CAGE ) 44,000 (
) (Andersson et al. Nature 2014) CAGE
ChlP-seq MRNA
RNA
RNA
CAGE mRNA
RNA
Andersson
CAGE
RNA RNA
RNA
NET-CAGE NET-CAGE
RNA CAGE
RNA RNA RNA Nascent
RNA CAGE Nascent RNA RNA
RNA Nascent RNA
RNA “ ”
NET-CAGE
Nascent RNA RNA

RNA
Nascent RNA



Nascent RNA
DNA-RNA I 1-Nascent RNA

300mM NaCl, 1M Urea, 1% NP-40

DNA-RNA 11-RNA
Nascent RNA 1
one step Nascent RNA
2017 1 PCT
Nascent RNA CAGE NET-CAGE 1
NET-CAGE ENCODE 5 K562
GM12878 HepG2 HelLa S3 MCF7 ENCODE
NET-CAGE
NET-CAGE
ENCODE NET-CAGE
FANTOM5 9
WGAS
NET-CAGE CAGE
RNA
NET-CAGE
Nature Genetics, Accepted in principal
6

(1) Hirabayashi S., Bhagat S., Matsuki Y., Takegami Y., Uehata T., Kanemaru A., Itoh M.,
Shirakawa K., Takaori-Kondo A., Takeuchi 0., Carninci P., Katayama S., Hayashizaki Y.,
Kere J., Kawaji H., Murakawa Y. Dynamics and Topology of Human Transcribed Cis-regulatory
Elements. Nature Genetics Accepted in principal

(2) Hia F., Fan Yang S., Shichino Y., Yoshinaga M., Murakawa Y., Vandenbon A., Fukao A.,
Fujiwara T., Landthaler M., Natsume T., Adachi S., lwasaki S., Takeuchi 0. Codon
Optimality Confers GC-Rich-Induced Stability to mRNAs in Humans bioRxiv (2019)

(3) Yamazaki H., Shirakawa K., Matsumoto T., Hirabayashi S., Murakawa Y., Kobayashi M.,
Sarca AD., Kazuma Y., Matsui H., Maruyama W., Fukuda H., Shirakawa R., Shindo K., Ri M_,
lida S., Takaori-Kondo A. Endogenous APOBEC3B Overexpression Constitutively Generates
DNA Substitutions and Deletions in Myeloma Cells. Scietific Reports 9, 7122 (2019)

(4) Bardales J., Wieser E., Kawaji H., Murakawa M., Darzacq X. Selective activation of
alternative MYC core promoters by Wnt-responsive enhancers. Genes, 23, E270 (2018)

(5) Yoshihara M., Araki A., Kasama Y., Sunayama M., Abe M., Nishida K., Kawaji H.,
Hayashizaki Y., Murakawa Y. Hotspots of de novo point mutations in induced pluripotent
stem cells. Cell Reports, 21:308-315. (2017)

(6) Cap Analysis of Gene Expression, 5 1
70-76
7
(@)) NET-CAGE-seq
91 2018 4 26
@) iPS 17
2018 3 21
(3) Multi-disciplinary cutting edge technologies to dissect human diseases
2018 2 10
@ NET-CAGE 5

2017 12 27



(5) RNA

2016 10 20
(6) Genome-wide analysis of the post-transcriptional gene regulation, Yasuhiro Murakawa,
Symposium, Life of Genome, Kazan Russia,2016 8 23
(7) RNA 11 Meet the Hematologists
2016 7 2

0

RNA

W0/2017/130750
2017

¢y

@



