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Development of therapeutic methods targeting the GTP metabolic pathway activated
in malignant glioma
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In this study, we investigated treatments targeting Guanosine triphosphate

(GTP) metabolism in malignant gliomas. Mycophenolic acid (MPA) is a drug that has been shown to
reduce GTP relative to cell lines. This MPA significantly reduces the intracellular GTP level by
suppressing the production of Inosine-5"-monophosphate dehydrogenase (IMPDH). The effect of MPA was
examined on tumor stem cells prepared from brain tumor cell lines and surgically removed samples,
and the tumor cell proliferation inhibitory effect of MPA was obtained. The tumor was divided and
collected by surgery with reference to imaging findings such as MRI and PET. Tumors in this
methionine accumulated area were shown to have increased IMPDH2 in the mRNA microarray. In malignant

glioma, high expression of IMPDH2 increased the ability to synthesize rRNA and tRNA. It was found
that suppression of IMPDH2 has an effect of suppressing cell proliferation.

GTP



15

Guanosine Triphosphate(GTP)

Phospatidylinositol 5 phosphate 4 kinasep (PI5P4KB ) GTP
Sumita K, et al. Molecular Cell. 2016

ATP GTP
GTP
PI5P4KB PI5P4Kp
GTP
GTP DNA
RNA Normal glia cells Glioma cells
e ( h
Glucose Glucose
GTP E % l GTP
PRPP | * A
e | Mt 1A el A
: : GDP :
novo | idenovoi 2 de novol %3 i€
salvage =~ | v FoTUTTTC 8 | f 8
Fia.1 IMP —> XMP —> GMP |G IMP —> XMP —> GMP |6
(Fig.1) 1 t i
L Guanosine L Guanosine )
GTP Fig.1 GTPERLIREE
salvage
salvage GTP
de novo de novo

Inosine-5" -monophosphate dehydrogenase(IMPDH)
IMPDH  XMP  IMP

NCBI  Unigene GTP IMPDH
(Fig.2) IMPDH
GTP
RNA sequence GTP

IMPDH1 [CINormal tissues

IMPDH2 [ONormal tissues
l Tumors ‘B

M Tumors

[
=3
=3

Y

I

o
S

o
mRNA transcripts of IMPDH2 per million

mRNA transcripts of IMPDH1 per million

Fig.2 IEH 8 & EHEMICH T 2IMPDH1. 20mRNARIR &
(& (BB IE R A1)



GTP
RNA sequence mRNA
Methionine
PET
RNA sequence
GTP
Covidl9

GTP GTP
IMPDH Mycophenolic acid(MPA)
GTP rRNA
tRNA

GTP RNA sequence NCBI  Unigene
Methionine PET GTP
IMPDH IMPDH 2
methionine IMPDH2
IMPDH2  GTP

GTP rRNA tRNA GTP
nucleostemin Kofuji S, Sumita K, Sasaki AT, et
al. Nature Cell Biology, 2019

IMPDH MPA Us7 LN229 U251
GBM4 GBM8

figure MPA 48-72 Crystal Violet
MTS Us7 LN229 U251
Guanosine GBM4
GBM8 MPA Guanosine
MPA
MPA IMPDH

Us7MG LN229 U251

o
©

0

o

0025 95 4

Relative cell proliferation
o
-

0
0 25 05 1 o 025 05 14

2 MPA S
MPA G 10 MPA (uu) (M)

Primary glia GBM4 (GSC) GBM8 (GSC)

05

Relative cell proliferation

0
0025 05 17, =
MPA (uM)

Kofuji S, Sumita K, Sasaki AT, et al. Nature Cell Biology 2019;21(8) 1003-1014

MPA
mycophenolate mofetil Covidl9

mycophenolate mofetil



1 1 1 0

Kofuji Satoshi Hirayama Akiyoshi Eberhardt Alexander Otto Kawaguchi Risa Sugiura Yuki 21
Sampetrean Oltea lkeda Yoshiki Warren Mikako Sakamoto Naoya Kitahara Shuji Yoshino

Hirofumi Yamashita Daisuke Sumita Kazutaka Sasaki Atsuo T et al.

IMP dehydrogenase-2 drives aberrant nucleolar activity and promotes tumorigenesis in 2019
glioblastoma

Nature Cell Biology 1003 1014

DOl
10.1038/s41556-019-0363-9




