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Elucidating the role of glutamate in xCT-expressing cancer cells
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We previously showed that EGFR-expressing glioma cells highly express xCT

which is cystine-glutamate antiporter. In the present project, we showed released glutamate promotes
the migration of glioma cells through the activaton of NMDA

type glutamate receptor. In response to EGF stimulation, EGFR phosphorylated the COOH-terminal
domain of GIuN2B, the subunit of NMDA type glutamate receptor, and thereby enhanced glutamate-NMDAR
signaling and consequent cell migration in EGFR-overexpressing glioma cells.The administration of
sulfasalazine and NMDA type glutamate inhibitor, MK-801, also synergistically suppressed the growth
of subcutaneous tumors formed by EGFR-overexpressing glioma cells. Furthermore, shRNA-mediated
knockdown of xCT and GIuN2B cooperatively prolonged the survival of mice injected intracerebrally
with such glioma cells. Our findings thus show the efficacy of combinatory treatment by xCT and
glutamate receptor inhibtion for EGFR-XCT expressing glioma cells.

XCT EGFR Glutamate Glioma



CD44v-xCT xCT
xCT xCT
US7MG EGFR
US7MG-EGFR T98G XxCT
xCT
short-hairpin RNA
EGFR
EGFR
In vitro kinase EGFR
CT
xCT SshRNA
xCT
(1) NMDA =
(T
EGFR o
- xCT =
@
5
5
NMDA MK-801 EGFR g
€
NMDA Ca[2+] 3
NMDA Ca[2+] 2
%
x 0.0
GYKI-52466: — + -
MK-801: — - +
EGFR NMDA
EGFR
EGFR EGF GST-GIuN2B
NMDA <
EGFR B, &
EGF NMDA &£
in vitro '
EGFR NMDA (catalytic doEn?aer g -—‘1“
(GIuN2B Y1474) Y {
EGFR |
NMDA (GIuN2B) GST-GIuN2B p—
EGFR-xCT uGST : -
EGFR Ponceau Phospho-Tyr



NMDA

XxCT NMDA

Sulafasalazine NMDA

Tumor volume (mm?)

ShRNA
12500 -
2000 4
*
1500 4
1000 -
500
0 T T T T "
0 5 10 15 20

Time (d)

25

EGFR
Control (saline) g
Sulfasalazine ®
2
MK-801 2
=5
Sulfasalazine + MK-801 %

100

xCT

xCT

l_tﬂ dek

50 A

shRNA

Control

xCT

GIluN2B

xCT + GIuN2B

FhEE

20 40 60 80
Time (d)



2 2 0 1

K Suina*, K Tsuchihashi*, J Yamasaki, S Kamenori, S Shintani, Y Hirata, S Okazaki, O 109
Sampetrean, E Baba, K Akashi, Y Mitsuishi, F Takahashi, K Takahashi, H Saya, O Nagano (*These
authors contributed equally)

Epidermal growth factor receptor promotes glioma progression by regulating xCT and GluN2B- 2018
containing N-methyl-d-aspartate-sensitive glutamate receptor signaling

Cancer Science 3874-3882

DOl
10.1111/cas.13826

Isobe S, Kataoka M, Endo J, Moriyama H, Okazaki S, Tsuchihashi K, Katsumata Y, Yamamoto T, 61

Shirakawa K, Yoshida N, Shimoda M, Chiba T, Masuko T, Hakamata Y, Kobayashi E, Saya H, Fukuda

K, Sano M.

Endothelial-Mesenchymal Transition Drives Expression of CD44 Variant and xCT in Pulmonary 2019

Hypertension

Am J Respir Cell Mol Biol . 367-379
DOl

10.1165/rcmb.2018-02310C

xCT

78

2019

Shohei Kamenori, Kentaro Suina, Juntaro Yamasaki, Subaru Shintani, Yuji Otsuki, Yuki Hirata, Shogo Okazaki, Kenji
Tsuchihashi, Oltea Sampetrean, Yoichiro Mitsuishi, Fumiyuki Takahashi, Kazuhisa Takahashi, Hideyuki Saya, Osamu Nagano

SLC7A11 expression confers cancer stem-like properties in small cell lung cancer cells

Annual Meeting of the American-Association-for-Cancer-Research (AACR)

2019







