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The ERK pathway is a signaling pathway responsible for various cellular
functions such as cell proliferation and differentiation. Recently, genetic mutations of MEK1 which
is MAPKK of the ERK pathway were identified by genetic analysis of sporadic cancers and congenital
Ras/MAPK syndromes. 1 found that the abnormal ERK activity caused by these MEK mutations leads to
the expression of novel genes; a function-unknown protein (about 10 kDa) and long non-coding RNA
(IncRNA). 1 confirmed that these molecules were expressed in various cancer cell lines with high ERK

activity, and their strong expression was observed in several clinical cancer samples. In
addition, cellular and molecular experiments showed that these gene expressions were important for
cell functions such as cell proliferation and motility.

MAPK



ERK-MAPK Raf-MEK-ERK
ERK Ras
Raf(B-Raf)
EGFR
MEK MEK1
MEK2
8% MEK
Ras/MAPK Costello/Noonan/
CFC
MEK
ERK
MEK (
Ras/MAPK )
DNA
MEK
ERK

LincRNA Long
intergenic non-coding RNA

LincRNA RNA

MEK Ras/

MAPK /
( RNA)

Pritein-X
IncRNA-Y

Protein-X
RNA IncRNA-Y ERK
ERK

ERK
Protein-X
INcRNA-Y
Protein-X
INncRNA-Y
PCR
HEK?293
ERK
A375 BrafVéoE  pancl Kras¢12D
H1299 Kras@ik A549 Kras6t1?2s, EGFR

MEK selmetinib
trametinib BRaf
vemurafenib ERK
HEK?293

EGFR, Ras, Raf



ERK

ProteoTuner
shield
Shield-1
HEK?293 MEK
S218D/S222D ERK
3000 bp
MEK ERK
ERK TPA
3000 bp ERK
ERK
Protein-X IncRNA-Y
ERK
JASPAR
Protein-X
IncRNA-Y
ERK
Protein-X
ERK

US biomax

Protein-X

IncRNA-Y

The Cancer Genome Atlas (TCGA)
ERK
EGFR Ras Raf
/
read count
The Genomic Data Commons (GDC)
Data Portal

MEK
HEK293

IncRNA-Y
g-PCR

Protein-X

Protein-X

Protein-X

Protein-X



IncRNA-Y

Yuji Kubota and Mutsuhiro
Takekawa “Detection and Functional
Analysis of SUMO-modified MEK”
Methods in Mol. Biol,
1487,99-111(2016)
DOI:10.1004/978-1-4939-6424-6_7
Eiji Kinoshita, Emiko
Kinoshita-Kikuta, Yuji Kubota,
Mutsuhiro Takekawa and Tohru
Koike “A Phos-tag SDS-PAGE method
that effectively uses
phosphoproteomic data for profiling
the phosphorylation dynamics of
MEK1.” Proteomics, 16(13),
1825-1836 (2016). DOLI:
10.1002/pmic.201500494

Ras/MAPK MEK

,42015
4 10 -11 52

Yuji Kubota and Mutsuhiro
Takekawa “MEK mutants derived
from sporadic cancers and congenital
Ras/MAPK syndromes induce

differential gene-expression profiles

by modulating spatio-temporal

properties of ERK signaling” 10
2015 7 23

Ryosuke Naka, Yuji Kubota and
Mutsuhiro Takekawa “Identification
of a novel JNK substrate using yeast
three-hybrid system” 42
2015
6 1 -2
Yusuke Takagi, Yuji Kubota, Yosuke
Kawabe and Mutsuhiro Takekawa
“EIG-1, a novel ERK—inducible gene,
promotes cell motility” 15
2015 6
27
Yusuke Takagi, Yuji Kubota, Yosuke
Kawabe and Mutsuhiro Takekawa
“Identification of a novel gene induced
by ERK activation” 74
2015 10 8 -10

“Identification of novel ERK
substrates by yeast three-hybrid
screening” 39

2016 11 30 -12 2

ERK
53
2016 4 16
ERK long
non-coding RNA
53
2016 4 16

Yusuke Takagi, Yuji Kubota, Masaaki
Oyama, Hiroko Kozuka-Hata and
Mutsuhiro Takekawa “Identification



of a novel gene that is induced by

hyperactivation of the ERK pathway”

28
2016 6 4

409-415, 254(2015),

2. Mutsuhiro Takekawa and Yuj

Kubota “Protein Modification in

Pathogenic Dysregulation

of

Signaling” 211-231(2015), Springer

Press

http://www.ims.u-tokyo.ac.jp/dcsmm/DCS
MM/Top.html

(D
Kubota, Yuji

2

(3

4)

70614973

Takagi, Yusuke

Kawabe, Yosuke



