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Mechanism of SOX2 expression through G-quadruplex in cancer stem cells
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SOX2 are thought to_contribute to tumorigenesis in squamous cell carcinoma.
We monitored Sox2 expression in the epidermis of mice treated with DMBA/TPA or DMBA/OA. As a
results, SOX2 expression is absent in the epidermis of control mice but appears in epidermal
hyperplasia during chemical-induced carcinogenesis. Now, optimize condition of culture for SOX2
positive cells are currently underway.
Moreover, we found AXL, tyrosine kinase receptor as factor of malignant progression in non-small
cell lung cancer cells. Phosphorylation of AXL stimulates cellular softening and motility. Knockdown
of AXL led to cellular stiffening and decrease of motility. Now we are trying to repress of AXL

expression by small molecules.

SOX2 AXL



(Cancer Stem Cell :

CSC)
CSsC
( ) 2014 Blanpain
SOX2
(stemness)
SOX2
CsC CsC SOX2
SOX2
CsC
SOX2 SOX2
CsC
CSC
CsC G4
SOX2
CsC
SOX2/GFP
SOX2
SOX2/GFP CsC
SOX2/GFP
SOX2
SOX2/GFP
DMBA
okadaic
acid TPA

(12-O-Tetradecanoylphorbol
13-acetate)

SOX?2

SOX?2 CSsC

SOX2

SOX2
CSC

SOX2

control
(acetone ) SOX2 6%
TPA OA
SOX2 16%
29% (Figure 1)
SOX2
~ Specimen_001-acetone H2
6.1%
control
_l Hll;l[‘l2 TT III\“H[||:| T ””.:::Ill TTT \\I:!ls T
FITC-A
I Specimen_001-TPAH3
5 15.8%
TPA & .
L HHI\I T I\HIII| IIIIIHI‘d T \I\Illll T
10 10 A[1) 10
FITC-A
o Specimen_001-0AH3
: 28.9%
OA 17
L PRLLLLLIN T e
10 10 10 10
FITC-A
Figure 1. SOX2
AXL
SOX2
AXL

(Figure 2)



(H1703, LC-Al, Lu99)

AXL

(Figure 3)

80
° o
© o0 °
L ©, o
& GD » o °
w 20 &

a
iy A -
_E_g 40t oo 00 . a saa
"

o% 2 —o— A
. ¥ —ggg“ ©0 “ as
oo o® OS¢ 00 -
§ g o2 oo sugibe fu gl
£ 20pc3388 %8 ogo A3t d2adye—ewhwd
3 o° a0 °°og ';.'u" Aaazo “sas
L o 000 °o°° og P ““:!
o S “‘ gz “n{: ‘R:‘
- a

0
AS49 H322 H1703 LC Al H1209 Lu99

Low motility High motility
Figure 2.
Low matity High motity
£ =T ® 3 2 3
o~ —-An
Figure 3.
AXL

SiAXL-1

Average values of
Young's moduli
(E: kPa)

Non-treated 132 £ 0.11

siControl 150 £ 0.09 |, u

SIAXL-1 312 + 0.09 ™
SiAXL-2 2.38 + 0.05

Figure4. AXL H1299
AXL

H1299
siRNA AXL
AXL
(Figure 4)

AXL

[1] Yoshida, W., Saikyo, H., Nakabayashi, K.,
Yoshioka, H., Bay, D. H., lida, K., Kawai, T.,
Hata, K., K., Nagasawa, K. &
Karube, 1. Identification of G-quadruplex
clusters by high-throughput sequencing of
whole-genome amplified products with a
G-quadruplex ligand. Sci. Rep. 8, 3116 (2018).
DOI:10.1038/s41598-018-21514-7

[2] Oya, Y., Mondal, A., Rawangkan, A.,
Umsumarng, S., lida, K., Watanabe, T., Kanno,
M., Suzuki, K., Li, Z., Kagechika, H., Shudo, K.,
Fujiki, H. & Suganuma, M. Down-regulation of
histone deacetylase 4, -5 and -6 as a mechanism
of synergistic enhancement of apoptosis in
lung cancer cells treated with the
combination of a synthetic retinoid, Am80 and
green tea catechin. J Nutr Biochem 42, 7-16
(2017). DOI: 10.1016/j.jnutbio.2016.12.015

[3] Nakamura, T., Okabe, S., Yoshida, H., lida,
K., Ma, Y., Sasaki, S., Yamori, T., Shin-Ya, K.,
Nakano, I., Nagasawa, K. & Seimiya, H.
Targeting glioma stem cells in vivo by a
G-quadruplex-stabilizing synthetic macrocyclic
hexaoxazole. Sci. Rep. 7, 3605 (2017). DOI:
10.1038/s41598-017-03785-8

[4] Maleki, P., Ma, Y.,
Balci, H. A single molecule study of a
fluorescently labeled telomestatin derivative
and G-quadruplex interactions. Nucleic Acids
Res. 45, 288-295 (2017). DOI:
10.1093/nar/gkw1090

[5] Liu, X., Ishizuka, T., Bao, H. L., Wada, K.,
Takeda, V., lida, K., Nagasawa, K., Yang, D. &
Xu, Y. Structure-Dependent Binding of
hnRNPAL1 to Telomere RNA. J. Am. Chem. Soc.
139, 7533-7539 (2017). DOI:
10.1021/jacs.7b01599

[6] lida, K., Sakai, R., Yokoyama, S., Kobayashi,
N., Togo, S., Yoshikawa, H. Y., Rawangkan, A.,
Namiki, K. & Suganuma, M. Cell softening in
malignant progression of human lung cancer
cells by activation of receptor tyrosine kinase
AXL. Sci. Rep. 7, 17770 (2017). DOI:

Ikebukuro,

human

lida, K., Nagasawa, K. &




10.1038/s41598-017-18120-4

[7] Hirose, K., Tsuchida, M., Asakura, H., Wakui,
K., Yoshimoto, K., lida, K., Sato, M., Shibukawa,
M., Suganuma, M. & Saito, S. A single-round
selection of selective DNA aptamers for

mammalian cells by
capillary transient isotachophoresis. Analyst
142, 4030-4038 (2017). DOI:
10.1039/c7an00909g

[8] Fujiki, H., Suttajit, M., Rawangkan, A., lida,
K., Limtrakul, P., Umsumarng, S. & Suganuma,

polymer-enhanced

M. Phorbol esters in seed oil of Jatropha curcas
L. (saboodam in Thai) and their association
with cancer prevention: from the initial
investigation to the present topics. J. Cancer
Res. Clin. Oncol. 143, 1359-1369 (2017). DOI:
10.1007/s00432-017-2341-6

[9] Yoshida, W., Yoshioka, H., Bay, D. H., lida,
K., lkebukuro, K., Nagasawa, K. & Karube, I.
Detection of DNA Methylation of G-Quadruplex
and i-Motif-Forming Sequences by Measuring
the Initial Elongation Efficiency of Polymerase
Chain Reaction. Anal. Chem. 88, 7101-7107
(2016). DOI: 10.1021/acs.analchem.6b00982
[10] Tsukakoshi, K., Ikuta, Y., Abe, K., Yoshida,
W., lida, K., Ma, Y., Nagasawa, K., Sode, K. &
Ikebukuro, K. Structural regulation by a
G-quadruplex ligand increases binding abilities
of G-quadruplex-forming aptamers. Chem.
Commun. 52, 12646-12649 (2016). DOI:
10.1039/c6cc07552¢

[11] Suganuma, M., Takahashi, A., Watanabe, T.,
lida, K., Matsuzaki, T., Yoshikawa, H. Y. &
Fujiki, H. Biophysical Approach to Mechanisms
of Cancer Prevention and Treatment with
Green Tea Catechins. Molecules 21, 1566 (2016).
DOI: 10.3390/molecules21111566

[1]
3_
98 2018 3 20 () 23
)
[2]
98
2018 3 20 () 23 ()
[3] 4 DNA

( ) 2017

41
AXL
2016
10 06 —2016 10 08
[5] , , —
PC- 9 DNA 36
2016
11 09 ~2016 11 11
[6] ., .
) , PCR
DNA
39 2016 11
30 —~2016 12 02
[7] .
AXL
89 2016 09

25 ~2016 09 27

o
KEISUKE 11DA

70719773



