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In this study, it was shown that the expression of ADP-ribosylation factor
(ARF)-like 4c (Arl4c) in lung and tongue squamous cell carcinoma (SCC), its expression mechanism and
its effect on SCC tumorigenesis.

Immunohistochemical analysis showed that Arl4c was not observed in non-tumor regions, but was
overexpressed in tumor lesions in 70 ~ 80% of lung and tongue SCC. Knockout of Arl4c expression in
NCI-H520 lung SCC cells and SAS tongue SCC cells reduced proliferation and migration capabilities in

vitro. Arl4c expression was depended on MEK/MAP kinase signaling, but not on Wnt/(3 -catenin in SAS
cells. Although inhibition of Wnt/f -catenin or MEK/MAP kinase signaling did not decrease Arl4c
expression in NCI-H520 cells, Arl4c DNA was clearly hypomethylated in the 3' -untranslated region
(UTR), leading to increase of Arl4c expression.

Arl4c DNA



Wnt EGF
Arl4c Wnt
Arl4c
Arl4c
Arldc
8 Arl4c
Arl4c
Arl4c
Arl4c
Arldc
(€Y) ( ) Arl4c
(2)Arl4c
(3) Arl4c
(@)) ( ) Arl4c
80.6%(60 52 ) 73.7%(57
) D
Arl4c
bR T b R ErERFLREMRR
. = Arl4c
Arldc
200
F.'--
F'an .
By
ey ‘?‘.E;’\A;
(2)Arl4c
NCI-H520 ( ) SAS ( ) A549
( Arldc )
Arl4c
Arl4c Arl4c
Arl4c Arl4c  CRISPR/Cas9
in vitro (
b > b
iléb‘lsabl EEEE 2 Arldc
Mock =
@ |-©-Mock 3 2100
3 |-B-ARL4C =
aqf  Knockout /] £ 80 7 Boyden chamber
% o 60
by €
B knock g 40 NCI-H520 Arl4c
€5 = 20
2 3 o
3 "
0

EGF-Ras

42



(3) SAS NC1-H520 Arl4c

SAS 4 Arl4c
B - MEK/MAPK
NCI-H520 Arl4c B - MEK/MAPK
Arl4cDNA 3’
TET1-3 Arl4cDNA 3 Arl4c
Arl4c
DNA 3 ( 3 (The Cancer
Genome Atlas) 379
Arl4c Arl4c DNA 3’
A Human ARL4C B

/-}RL4C CDS (+464 to +1042)

~ CpG No. 6 (+3622)
~CpG No. 7 (+3627) |3-UTR

1y —CpG No. 8 (+3744)
[ ] | | o 1T 1
—_— » S08- g
3UTR 82"
3-UTR 3-UTR Q% 0.6} . * * o
100 <504} .
gLo2f .
S 1860} E o KDa
5 g ARLAC | s s s 25
s 18
2 Z40r HSPYO | s S—— 00
Q o
E i
< 5 @oé“ O L S
Z Z 20| e
o 40 TET knockout
S 0
X S
Ny
3. DNA 3 Arl4c
A. Arldc NCI-H520 Arl4c HeLaS3 3
DNA
Arl4c DNA 3
B. NCI-H520 TET1-3 Arl4c

6

Fujii S., Nagata K., Matsumoto S., Kohashi K., Kikuchi A., Oda Y., Kiyoshima T., and
Wada N. (2019): Wnt/p -catenin signaling, which is activated in odontomas, reduces Sema3A
expression to regulate odontogenic epithelial cell proliferation and tooth germ
development. Sci Rep 9: 4257. doi: 10.1038/s41598-019-39686-1.

Harada T., Matsumoto S., Hirota S., Kimura H., Fujii S., Kasahara Y., Gon H., Yoshida
T., Itoh T., Haraguchi N., Mizushima T., Noda T., Eguchi H., Nojima S., Morii E., Fukumoto
T., Obika S., and Kikuchi A. (2019): Chemically Modified Antisense Oligonucleotide
Against ARLAC Inhibits Primary and Metastatic Liver Tumor Growth. Mol Cancer Ther 18:
602-612. doi: 10.1158/1535-7163.MCT-18-0824.

Mikami Y., Fujii S., Kohashi K., Yamada Y., Moriyama M., Kawano S., Nakamura S., Oda
Y., Kiyoshima T. (2018): Low-grade myofibroblast sarcoma arising in the tip of the tongue
with intravascular invasion: A case report. Oncol Lett. 16, 3889-3894, doi:
10.3892/01.2018.9115.

Mikami Y., Fujii S (co-first)., Nagata N., Wada H., Hasegawa K., Abe M., Yoshimoto
RU., Kawano S., Nakamura S., and Kiyoshima, T.(2017): GLI-mediated Keratinl?7 expression
promotes tumor cell growth through the anti-apoptotic function in oral squamous cell
carcinomas. J Cancer Res Clin Oncol. 143, 1382-1393. doi:
10.1007/s00432-017-2398-2.

Matsumoto S., Fujii S., and Kikuchi A. (2017): Arl4c is a key regulator of tubulogenesis
and tumorigenesis as a target gene of Wnt-f -catenin and growth factor-Ras signaling.
J Biochem. 161, 27-35. doi: 10.1007/s00432-017-2398-2.

Fujii S., Shinjo K., Matsumoto S., Harada T., Nojima S., Sato S., Usami Y., Toyosawa
S., Morii E., Kondo Y., and Kikuchi A. (2016): Epigenetic upregulation of ARLAC, due to
DNA hypomethylation in the 3’ -untranslated region, promotes tumorigenesis of lung




squamous cell carcinoma. Oncotarget. 7, 81571-81587. doi:
10.18632/oncotarget.13147.

16
s Wnt Sema3A
, 60 , 2018.09.05.
, TRPV4 ,
60 , 2018.09.06.
, 60 , 2018.09.05.
) Piezol
, 60 , 2018.09.05.
, , , , Wnt/p -catenin
(Sema3A) , 107 ,
2018.06.23.
, ) , GLI-KRT17
, 107 , 2018.06.22.
; , ) , Wnt/p -catenin
) 63 )
2017.11.02.
, , , ( ) Arl4c
, 59 , 2017.09.18.
, , GLI-KRT17 ,
59 , 2017.11.
, , , , Arl4c
, 106 , 2017.04.27.
, G Arl4c
, 2017.03.05.
Arl4c , 62 , 2016.11.10.
s , , Arl4c expression is involved in tumorigenesis of
colorectal cancer, lung adenocarcinoma and squamous cell carcinoma. 75
, 2016.10.07.
, , Arl4c
, 58 , 2016.08.25.
, , , Arl4c
, 13 , 2016.07.29.
0
o 0



http://ww.dent._kyushu-u.ac.jp/about/field/field4/field4_01/

€y
@



