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Investigation of methods to suppress the oral cancer progression in a
hyperosmotic condition
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In the tumor microenvironment, tumor usually incites inflammation and the
inflammation-derived cytokines make a considerable impact on cancer development. In this condition,
hyper-osmolarity is also induced but the role of the osmotic stress for the cancer development has
not been fully understood. In this study, we clarified one of the essential mechanisms of NFAT5, a
key transcription factor in hyper-osmolarity, on the OSCC cells in the hyper-osmotic condition by in

vitro and in vivo studies. We finally concluded that in OSCC cells in the hyper-osmotic condition,
NFAT5 induced EGFR glycosylation through the activation of DPAGT1, an essential enzyme for the
N-linked protein glycosylation, and the consecutive EGFR subcellular translocation from the
endoplasmic reticulum to the plasma membrane was occurred, which finally enhanced the progression of

0SCC cells.



Epidermal Growth Factor Receptor ; EGFR

1,2) EGFR
3)
(4,5)
(6,7) (8)
EGFR
HSC-3 :NFAT5 nuclear factor of activated T-cells
5 :DPAGT1 Dolichol phosphate-dependent  N-
acetylglucosamine 1-phospho-transferase
EGFR
EGFR
EGFR
) NFAT5
NFATS DPAGT1
NFATS DPAGT1
EGFR
2006 4 2015 3
312
NFATS DPAGT1
Allred ( )
e d S W
0 J100 /10 - 13 ~2/3 -1
REER 0 1 2 3 4 S
Renn 0 = negative 1= weak 2 -n-:n«wn 3 -.um

Ared A2 7=ERAQ7 +RER27

Allred

HSC-3 2x 107cells/ml
(Corning )



) NFAT5

NFATS

DPAGT1

HE

cT ‘ BAERST

RBEERT
F—
DPAGT1
icm
DPAGT1
EGFR
A OED I W I M I MP&P |
w
>
e
7z
la ;
S
(=]
&
Qo
=
3
E 4 § 4
z 5 -
0 0
Histology ~ OED w M MP&P Histology ~ OED w M MP&P
man 25 4.18 56 5.88 man 238 4.0 46 5.57
n 8 11 10 7 n 8 11 10 7
NFATS DPAGT1 EGFR
OED W M
MP&P NFATS5 DPAGT1 EGFR
B.NFAT5 DPAGT1 NFAT5



g o HREEN
_ _ §400
1n vivo 300
§200
NFATS DPAGTL |=
EGFR il
0 e
0 7 10 12 14 17 19 21 24 26(B)
NFATS | DPAGTI@#| EGFR |
=
E
=
PBS Mannitol NFAT5 DPAGT1 EGFR
HE NFAT5 DPAGT1 EGFR

Yoshimoto et al. Lab Invest. 2021

(1) lwase M, Takaoka S, Uchida M : Oral Oncol, 2008.(2) Hansen AR, Siu LL: J Clin
Oncol, 2013. (3) Bardelli A and Janne PA: Nat Med, 2012. (4) Zhou J, Schmid T,
Schnitzer S : Cancer Lett, 2006.(5) Birsoy K, Possemato R, Lorbeer FK : Nature,
2014.(6) Elinav E, Nowarski R, Thaiss CA : Nat Rev Cancer, 2013.(7) Oshima H,

Nakayama M, Han TS : Cancer Res, 2015. (8)Jonathan J, Valentin S, Diana F Cell
Metab, 2015.




5 5 0 5

Yoshimoto S, Tanaka F, Morita H, Hiraki A, Hashimoto S. 18

Hypoxia-induced HIF-1a and ZEB1 are critical for the malignant transformation of ameloblastoma 2019

via TGF-f -dependent EMT.

Cancer Med. 7822-7832
DOl

10.1002/cam4.2667 .

Tanaka F, Yoshimoto S, Okamura K, lkebe T, Hashimoto S. 9(73)

Nuclear PKM2 promotes the progression of oral squamous cell carcinoma by inducing EMT and post- 2018

translationally repressing TGIF2.

oncotarget

33745-33761

DOl
10.18632/oncotarget.25850

Yoshimoto Shohei Morita Hiromitsu Matsuda Miho Katakura Yoshinori Hirata Masato Hashimoto 101

Shuichi

NFATS promotes oral squamous cell carcinoma progression in a hyperosmotic environment 2020

Laboratory Investigation 38 50
DOl

10.1038/s41374-020-00486-1

Anzai Hiromasa Yoshimoto Shohei Okamura Kazuhiko Hiraki Akimitsu Hashimoto Shuichi

ID01- mediated Trp- kynurenine- AhR signal activation induces stemness and tumor dormancy in 2021

oral squamous cell carcinomas

Oral Science International

DOl
10.1002/0s12.1109




Yoshimoto Shohei Yoshizumi Junko Anzai Hiromasa Morishita Koichiro Okamura Kazuhiko Hiraki 13
Akimitsu Hashimoto Shuichi

Inhibition of Alk signaling promotes the induction of human salivary-gland-derived organoids 2020

Disease Models & Mechanisms

DOl
10.1242/dmm. 045054

10 0 1

Nuclear PKM2 promotes the progression of oral squamous cell carcinoma by inducing EMT

108

2019

NFATS

30

2019

Hypoxia induced HIF-1a and ZEB1 are critical for the malignant transformation of ameloblastoma

61

2019




HIF1A and ZEB1 gene expression correlate with the malignant transformation of ameloblastoma

107

2018

EMT contributes to the malignant transformation of ameloblastoma.

20181ADR

2018

Carboxypeptidase M (CPM) expression analysis in the developing and mature mouse lung

54

2018

Peripheral ameloblastic carcinoma of the mandible with an immunohistochemical evaluation, a case report

29

2018




NFATS is important for proliferation of oral squamous cell carcinoma in hyper osmotic condition

106

2017

GPRC5A is a potential biomarker to predict the malignant transformation of ameloblastoma

28

2017

EMT CK15

ConBi02017

2017







