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Protein O-GIcNAcylation is a reaction that a single GIcNAc molecule (a

glucose metabolite) is conjugated to a protein. In this study, 1 identified the modification site of
a novel 0-GIcNAcylated protein and found that this modification contributes to the activation of
the MAPK pathway, which regulates cell proliferation. Furthermore, 1 found that an increase in the
0-GIcNAc modification of this molecule alters its interaction with a regulatory molecules of the
MAPK pathway and thereby enhances a proliferative signal. Furthermore, in cancer cells, in
coincidence with increased glucose uptake and metabolism, O-GIcNAcylation of this molecule is also
enhanced, thus promoting the abnormal activation of MAPK signaling and proliferative potential.

0-GIcNAc MAPK



O-GIcNAc OGT(O-GIcNAc
transferase) UDP-GIcNACc
Ser/Thr N- A
c-MYC p53
Tau 1000 O-
GIcNACc OGT OGA O-GIcNAcase
O-GIcNAc
Ser/Thr
O-GIcNAc
(MW | (B) (RSN RIB)
ulll GLUT L et mmms RMRREEES |
A A 7/b:—1!ﬁ5*_12 H
- % : = - GLUNORBAE
INA-2—> ﬁlﬂi | INaA-2 D R T arburgh ) 150,
UDP-GlcNAC — / * \
\fl\ Y ' UDP-GIcNAc @ ERFEERT
er/Thr . i . IR 3
" oar VY e ne
Protein Protein ) [IORCLSNL\1(2 MfaNERE D .
0GA Qi iz ovk iy O-GICNACTLDHGEE | @53 Sipras
GEEF. XL, SRR B ' 4< |

| pasgns, @, £7% |

& ouERE [

[smao wacnm. 44 > fEmIsF 7

=1

(A) BEAEO-GICNACL RIS, B2 BRBREDFAAEMIC L 2584 R TH Y, SHEDESMEITFES,
(B) E#@pRIC 1 5 0-GIcNACIL D BE T
UDP-GICNACOIEHE ICfE W O-GIcNACt BB EAEM L. B EHEBOBEeN FE I 5,

#, FREFCRAUVNRER ORI LY FRMRERE(WarburghR) HET 5 &\

Warburg
O-GIcNAc UDP-GIcNACc
Warburg
O-GIcNAc
O-GIcNAc
B
O-GIcNAc

O-GIcNAc



O-GIcNAc

MAPK O-GIcNAc
WGA-SDS-PAGE O-GIcNAc
O-GIcNAc O-
GIcNAc
O-GIcNAc O-GIcNAc
O-GIcNAc O-GIcNAc in
vitro invivo O-GIcNAc
O-GIcNAc
Warburg
HIFla K-Ras O-
GIcNAc MAPK
HEK?293
O-GIcNAc
O-GIcNAc
O-GIcNAc HEK293
OGT
WGA O-GIcNAc
LC-MS/MS
Ser Thr O-GIcNAc
O-GIcNAc
in vitro O-
GIcNAc MAPK
O-GIcNAc Ser/Thr
O-GIcNAc
O-GIcNAc
O-GIcNAc
HEK?293
MAPK

O-GIcNAc MAPK



HEK?293
GIcNACc

O-GIcNAc

MAPK

O-GIcNAc HelLa

O-GIcNAc
HIF1a K-Ras
Warburg O-
MAPK
O-GIcNAc
MAPK
O-GIcNAc



3 3 0 2

Watanabe M, Arii J, Takeshima K, Fukui A, Shimojima M, Kozuka-Hata H, Oyama M, Minamitani T, 95

Yasui T, Kubota Y, Takekawa M, Kosugi I, Maruzuru Y, Koyanagi N, Kato A, Mori Y, Kawaguchi Y.

Prohibitin-1 Contributes to Cell-to-Cell Transmission of Herpes Simplex Virus 1 via the 2021

MAPK/ERK Signaling Pathway

Journal of virology e01413-20
DOl

10.1128/J3V1.01413-20

Kubota Yuji Fujioka Yuko Patil Ashwini Takagi Yusuke Matsubara Daisuke lijima Masatomi 13

Momose Isao Naka Ryosuke Nakai Kenta Noda Nobuo N. Takekawa Mutsuhiro

Qualitative differences in disease-associated MEK mutants reveal molecular signatures and 2022

aberrant signaling-crosstalk in cancer

Nature Communications -
DOl

10.1038/s41467-022-31690-w

Ohe Seina Kubota Yuji Yamaguchi Kiyoshi Takagi Yusuke Nashimoto Junichiro Kozuka-Hata 13

Hiroko Oyama Masaaki Furukawa Yoichi Takekawa Mutsuhiro

ERK-mediated NELF-A phosphorylation promotes transcription elongation of immediate-early genes 2022

by releasing promoter-proximal pausing of RNA polymerase 1l

Nature Communications

DOl
10.1038/s41467-022-35230-4

DNA

15

2021




Yuji Kubota, Yuko Fujioka, Nobuo N. Noda, and Mutsuhiro Takekawa

Elucidation of the activation and drug-resistance mechanisms of diseases-associated MEK1 mutants

80

2021

Yuji Kubota, Mutsuhiro Takekawa

A novel suppression mechanism of ERK signaling by caspase-mediated protein cleavage

79
2020
ERK
71
2020
RASopathy MEK
CREST Flash Talk

2021




Yuji Kubota, Yuko Fujioka, Ashwini Patil, Yusuke Takagi, Daisuke Matsubara, Masatomi lijima, Isao Momose, Ryosuke Naka,
Kenta Nakai, Nobuo N. Noda, Mutsuhiro Takekawa

Elucidation of molecular mechanisms of ERK hyper-activation and drug-resistance in cancers with MEK1 mutations

81

2022

JNK1

16

2022




