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Regulatory system of RNA methylation in malignant brain tumors
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Current knowledge of RNA cytosine methylation is still poor in malignant
glioma. In this study, we aimed the investigation of methylation level in RNA and the search for the
regulatory genes. DNA demethylase TET genes were involved with regulation of RNA methylation in
glioblastoma. Alteration of RNA methylation levels were observed in glioblastoma and
oligodendroglioma tissues. Several genes were identified that regulated RNA methylation and affected
cell proliferation. Furthermore, it was suggested that TET3 may play a role for regulation of cell

differentiation in glioblastoma. This study shows linkage of malignant brain tumor and aberration of
RNA modification.

RNA



RNA RNA tRNA

rRNA
MRNA 5-mC(5-methylcytosine) 6-mA(6-methyladenine)
RNA RNA
RNA
IDH1/2 4
Proneural
G-CIMP(Glioma-CpG Island Methylator Phenotype)
DNA 5-mC TET1(Ten-eleven translocation methylcytosine
dioxygenase 1) 5-hmC(5-hydroxymethylcytosine)
5-fC(5-formylcytosine)  5-caC(5-carboxylcytosine)
(BER) IDH1/2
2-HG(2-hydroxyglutarate) 2-HG TET1 5-mC
G-CIMP
5-hmC
5-hmC
TET1 HEK293 TET1-3(TETS)
DNA mRNA 5-mC
IDH1/2 MmRNA
RNA TETs
RNA IDH/2
RNA
RNA (5-mC)
RNA
teratocarcinoma G-CIMP IDH1/2
2-HG (2R)-Octyl-2-HG RNA
WST-8 5-C Elisa

RNA RNA



MLPA IDH1/2 1p19q

RNA
SiRNA
WST-8 RNA
5-C Elisa
TET1-3 RNA
TETs 5
Nestin GFAP
TETs IDH1/2 2-HG
teratocarcinoma NTERA-2(NT-2) U87MG (2R)-Octyl-
2-HG NT-2
U87MG RNA (5-mC)
NT-2 U8B7MG 2.7 149
2-HG RNA 5-mC
5-mC
417 IDH1
2 IDH
IDH RNA 5-mC
5-mC
IDH RNA
SsiRNA RNA
T98G SNB19
Nsun2 XPC HNRNPA2B1 HNRNPC NSUN4 METTL14
T98G siRNA
5-mC 5-mC WTAP  YTHDF1
HNRNPC HNRNPA2B1 FL20628 METTL14 LOC728029
DDB1 HNRNPA2B1
HNRNPC 2 RNA
SNB19 HNRNPC
RNA
TETs RNA SNB19 U87MG
Tumor sphere(TS) 3
TS TET1-3 TET2
TET3 5-mC TS

TET2 5-mC



TS TET3

6.6% 43.6% GFAP
2-HG RNA
5-hmC
hmC
5-hmC
RNA
DNA 5-hmC
RNA
TET1 TET3
TET3

DNA

Nestin
63.9% 11.3%
TET3
5-mC TETs 5-
RNA
RNA 5-mC

siRNA

RNA



8 8 0 0

Higashi Y, Shimizu T, Yamamoto M, Tanaka K, Yawata T, Shimizu S, Zou S, Ueba T, Yuri K, Saito 175

M.

Stimulation of brain nicotinic acetylcholine receptors activates adrenomedullary outflow via 2018

brain inducible NO synthase-mediated S-nitrosylation.

Br J Pharmacol. 3758-3772
DOl

10.1111/bph.14445

Aratake T, Higashi Y, Ueba Y, Hamada T, Shimizu T, Shimizu S, Yawata T, Ueba T, Saito M. 10

The inhibitory role of intracellular free zinc in the regulation of Arg-1 expression in 2018

interleukin-4-induced activation of M2 microglia.

Metallomics 1501-1509
DOl

10.1039/c8mt00248g

Ueba Y, Aratake T, Onodera KI, Higashi Y, Hamada T, Shimizu T, Shimizu S, Yawata T, Nakamura R, 507

Akizawa T, Ueba T, Saito M.

Attenuation of zinc-enhanced inflammatory M1 phenotype of microglia by peridinin protects 2018

against short-term spatial-memory impairment following cerebral ischemia in mice.

Biochem Biophys Res Commun 476-483
DOl

10.1016/j .bbrc.2018.11.067

Narita Y, Arakawa Y, Yamasaki F, Nishikawa R, Aoki T, Kanamori M, Nagane M, Kumabe T, Hirose Y, 21

Ichikawa T, Kobayashi H, Fujimaki T, Goto H, Takeshima H, Ueba T, Abe H, Tamiya T, Sonoda Y,

Natsume A, Kakuma T, Sugita Y, Komatsu N, Yamada A, Sasada T, Matsueda S, Shichijo S, Itoh K,

Terasaki M.

A randomized, double-blind, phase Il trial of personalized peptide vaccination for recurrent 2018

glioblastoma.

Neuro Oncol. 348-359

DOl
10.1093/neuonc/noy200




Yawata Toshio Higashi Youichiro Kawanishi Yu Nakajo Takahito Fukui Naoki Fukuda Hitoshi 144

Ueba Tetsuya

CD146 is highly expressed in glioma stem cells and acts as a cell cycle regulator 2019

Journal of Neuro-Oncology 21 32
DOl

10.1007/s11060-019-03200-4

Taniuchi Keisuke Yawata Toshio Tsuboi Makiko Ueba Tetsuya Saibara Toshiji 10

Efficient delivery of small interfering RNAs targeting particular mRNAs into pancreatic cancer 2019

cells inhibits invasiveness and metastasis of pancreatic tumors

Oncotarget 2869 2886
DOl

10.18632/oncotarget.26880

Iwasa Hitomi Murata Yoriko Nishimori Miki Miyatake Kana Tadokoro Michiko Kohsaki Shino 36

Nogami Munenobu Ueba Yusuke Ueba Tetsuya Yamagami Takuji

Remote effects in the ipsilateral thalamus and/or contralateral cerebellar hemisphere using FDG 2018

PET in patients with brain tumors

Japanese Journal of Radiology 303 311
DOl

10.1007/s11604-018-0721-8

Naoki Fukui, Toshio Yawata, Takahito Nakajo, Yu Kawanishi, Youichirou Higashi, Tatsuyuki

Yamashita, Takaaki Aratake, Koichi Honke, Tetsuya Ueba.

Targeting CD146 using folic acid conjugated nanoparticles suppresses tumor growth in a mouse 2020

glioma model

Journal of Neurosurgery

DOl




SIRNA

35

2017

CD146

SIRNA

18

2017

SIRNA

19

2018

SIRNA

77

2018




CD146

37
2019
CD146
78
2019
CD146
20
2019
WT1-W10
78

2019




WT1-W10

23

2019

(YAWATA TOSHIO)

(40380323) (16401)
(KAWANISHI YU)
(90527582) (16401)




