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Oral cancer model of functional mutations in NOTCH1 and HRAS
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HEK293 cell lines expressing NOTCH1 wild type (WT cells) or p.A465T (A465T
cells) were established. Flow cytometry indicated that NOTCH1 expression on the cell membrane was
lower in A465T cells than that in WT cells. NOTCH1 and NICD were both detected by western blot in WT

and A465T cells. The immunofluorescence signal for NICD was detected in the nucleus of WT cells,
while it was localized mainly in the cytoplasm of A465T cells. HES1 and HEY1 mRNA expression levels
were lower in A465T than in WT cells. The cell growth of WT cells was significantly higher than that
of HEK293 cells (P < 0.01), while that of A465T cells was significantly lower than that of HEK293
cells (37%, P < 0.01). In a xenograft model, the tumor cell implantation rate of WT cells was 80%,
while that of A465T cells was 0%.
This study indicates that NOTCHL acts as an oncogene and that the NOTCH1 mutation (p.A465T) in the
ligand-binding region causes the loss of tumorigenicity by downregulating the NOTCH1 pathway.

Oral oncology

NOTCH1 Oral cancer Mutation analysis



HNSCC

TP53

NOTCH1 HRAS

Science 2011

OSCcC
NOTCH1 HRAS
84 OSCC
NOTCH1
8
9.5 NOTCH1
OSCC
NOTCH1
X
BBRC2014, doi:
10.1016
NOTCH 1-4
NOTCH1
HNSCC
NOTCH1
RAS
NOTCH
PTEN RAS
NOTCH RAS-PI3K
RAS
HNSCC
HRAS
HRAS
Tg
98 HRAS 12
61
Mol Biol Med. 1989 Cancer Res.
1992 12
OSCC

Oncol Rep. 2012

NOTCH1
OSsCC

HRAS

OSCC

NOTCH1 HRAS
0oscC
NOTCH HRAS
Stransky 2011 India
project 2014

NOTCH1 REFH I MAR DL

WT NOTCH1 6 WT NOTCH1 cDNA| IRES > Hygromycin

PA4GSTNOTCH1 ~ 'CAG | pAd6STNOTCHICONA [ IRES > | Hygromycin

X-tremeGENE *

Mock A IRES > Hygromycin

B

% IRES:intemal ribosomal entry site
HEK293

DMEM with Hygromycin B

WT NOTCHIREFKIRMAT (WT) . A465T NOTCHIREFIRMA (A465T) .
MOCK®D#ILIZAINLT=, (3MOCK& [Evector only)

WT
NOTCH1 A465T  MOCK CcDNA

HEK293

WT A465T MOCK
NOTCH1
Flow cytometry(FC) NOTCH1
western blot (WB) NICD
NOTCH1
HES1 HEY1 mRNA gPCR

HRAS flox Cre



P53 PIK3CA
NOTCH
28%
NOTCH1
HRAS 1.8%
2017
ERE (%)
HAAOSCC | ZAEHNSCC
TP53 33.8 47~63
CDKN2A 19.5 15~25
NOTCH1 15.6 8~16
FAT1 10.4 8~44
CASP8 6.5 8~36
PTEN 5.2 0~7
PIK3CA 2.6 6~8
HRAS 1.3 4~12
NOTCHZ B0 B F&f 31.1 RER
HEEE L OER
Flow cytometry
NOTCH1
WT NOTCH1
NOTCH1
gPCR MOCK
WT HES1 HEY1  mRNA
3 P<0.01
NOTCH1 37
P<0.01 MOCK
WT p<0.01
NOTCH1

Flow cytometry

count

0 10 0 100 10° 10* 10°
NOTCHI1 Fluorescence
- WT
== A465T
- {&H#%28: FACS Aria cell sorter = MOCK.

- NOTCH1#fifk: MHN1-519 (BioLegend)

[WTIZIZEL TNOTCHI BB Tapo 1S, AdBSTIZ R TN o1, |

Western Blot

NOTCH1 - =300 kDa
NOTCH1
intracellular domain| W =120 kDa
(NICD)

S P

WT A465T MOCK

© NOTCHUIAK : #3608 (O #2238
(Cell Signaling Technology)

+ OV —ILELTGAPDHE M

[WT4A465TH £ ENOTCHI . NICDEB (B S NI,

Immunofluorescence imaging

— :NICD - HRUHES: LSMT00 (Carl Zeiss)
= NOTCHI #ifk: MHNI-519 (BioLegend;

[WrizamIsNICD RSB SN 1A%, Ad6STIZAERIE B =0 |

Quantitative real-time PCR

A B
. "
H g s
<? <3
=
z z
7! MOCK ol
:‘ : 1 MOCK
; —_ , [ |
WT A465T WT A465T
T54<—:
HES1, forward 5’ -gaagca * . reverse 5’ —gtcacct

HEY1, forward 5’ -catacggcaggagggaaag—3 , reverse 5 —goatctagtocticaatgatgot-3"

HES1, HEY1&B(SWTIEmRNAD IRE A EFLI-A A465TIZRAD LT |

Xenograft model

A B
H&E NOTCHI

| Mock

+ SEERDRX—FTYR (n=5) DEIEIZWT, A465T, MOCK
ZhEh1 x 10°4888/mld D & FiE4t
- SBEICEREDR
+ NOTCH1#fk : #3608 (Cell Signaling Technology)
- WTIE80%MEFLT=H, A465T(£0% TH>1=,
+ WTIXIZIFL TOHMABANOTCHI B TH 1=,

NOTCH1 R 4— BHERINOTCHL | ZEREINOTCHL
NOTCH1 D #BRARE~ D BE (Flow cytometry) + +/-
NOTCH1 2V B HBR 2 RNOTCH1 + +
(Western blot) NICD + +
NICDD %A D HTE (Immunofluorescence imaging) +
TREF (HESL, HEY1) DmRNASEER T M
Cell growth (MOCK& LLE) /]\ v
43 (Xenograft assay) +
p<0.01
WT 80%
NOTCH1 0%
Oncology
Reports 2017, Uchibori, Ota, etal
conditional
HRAS
NOTCH



HRAS

6

02017

Relationship of sex, age, and preference
level of sour food with sweetness
sensitivity in young Japanese adults.
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2017, IF=1.49,
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1F=2.66,

Lateral retropharyngeal lymph node
metastasis from squamous cell
carcinoma of the upper gingiva: A case
report. Yamazaki H, Sasaki M, Ken-ichi
Aoyam, Suzuki T, Denda Y, Uchibori M,
Nakanishi Y, Kojima R, Yoshihide Ota.
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Saliva pH affects the sweetness sense.

Ken-ichi Aoyama, Yuichiro Okino,
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Case of Solitary Fibrous Tumor of the
Cheek. M. Otsuru, T. Aoki, Yoshihide Ota,
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Experimental and Clinical Medicine.
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Kikuchi-Fujimoto Disease with
18F-Fludeoxyglucose Uptake in Cervical
Lymph Nodes on Dual Time-point
Imaging Positron Emission
Tomography/Computed Tomography
Mimicking Malignant Disease. Ken-ichi
Aoyama, Mitsunobu Otsuru, Masahiro
Uchibori, Yoshihide Ota, World J Nucl
Med. Jan-Mar;16(1):68-70,
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Mutational landscape of Japanese oral
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NOTCH1 mutation found in Japanese
oral carcinoma  European Society for
Medical Oncology Congress, Ken-ichi
Aoyama, Yoshihide Ota, T. Aoki, K.
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