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Abstract

Lung cancer stem cell refers to a cell population derived from lung cancer with the ability to

self-renew, and it will affect the development and prognosis of lung cancer. YAP is a key transcriptional regulatory

protein that activates the Hippo pathway and plays an important role in regulating organ size, cell self-renewal and

stem cell characteristics. Cldn (claudin) is an integral tight junction protein that acts as a modulator of YAP and is

often dysfunctional in cancer. In this paper, the relationship between Cldn, YAP and LCSC will be reviewed.
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sor 1/2, p-LATS1/2)FHRHER!, 1XLe 48 L5 B 1 Cldn-
18% 5 4R YAPTE 1, AT 5206 40 S 3 5E . Jid Ak
R AR R

Cldns2 5 4 B AR PEAT b J2 B B 4 35 0 1) R %
HEHEEE . Cldnff 2R X 20 i 23 4k FIG BE AT £ TH 52
M2, B # M, Cldn-1. Cldn-2. Cldn-4. Cldn-5.
Cldn-9. Cldn-15 58Ik 4 KERBEHEA
A Z AL R,

3 Cldn. YAPSBHRRRETZS

EGFR %48 1£ ifi fi Jie: v 3 3k 47 7, EGFRIS 24 1R
Pt 71 1) 771 (tyrosine kinase inhibitor, TKI{E NG J7
JIs e D A ) 245420, AT AN ] e et R B 2. HE A
18, YAPZ 5 1 HE/INgH it 5655 (T 24, 76 TKIRK
JERF fils B 4 MO H1 975 7R, 32 3 YAP 1) R0 3 35U i
e 20 R PR iR 245122, [ B 76 TS 3 (140 TR 24 40 b
M EIYAPR)F R IE = FHYAPHI I 5, fili B 952 20
HIH 1975 TKIMH 2445 Al TR AR, i L iff 78 485 7R
T YAPTEAR HETKIM 24 H 1) B 4, 15 YAPH 57
AJ BT — PPV 5 V6 97 BUE IR TKIT 2 % A8 18 i
%o

1 A A 9T 25 i SRR I 2 2 —, BT
FU 3 F it B e 41 B A 549 J A 54941 AR BR (BT LCSC)Xt
I i 245 7 22 S b AT I 9. P I Ak B A 5494
S ASAOZN B ER, 159 HIAS49T 41 A BR X N fr UK
PRI, H0H)YAPR) 215 2 T i it i 9 200 P 2 it i
e 200 PR BsR SKoF BB R, TR A A e R T K R
T2, T YAP ) 232 78 it 200 it 35K v -t v 1 i e 40
i, $& 75 YAPTE 45 455 il Ji 96 248 B 14 9 H, 56
iE TLCSCRMM 25 EE . thAb, LCSCH iR R IE 1)
Z i 245 B (1 ATP 4 & #5428 58 11 Gl 5% B 54 2( ATP-
binding cassette sub-family G member 2, ABCG2)
i 25 B e AR B TR R

WA /N B S EG o, TRf IEE N i 0 g A 549
H Cldn-1F1Cldn-3 %% s A EH 27K 135 i, i Cldn-1
FIEI N BRAL TR M T ASAOLH IR T, tBRA% T
i MU0 (1) ASA94H i I i 25 345 i RN 1R 28 Rk
F1o [N R B, TR ITAR I AS494 il o AK T () B R AL,

AP T ASAO M. 25 8 FCldn- 111 15 & 18 i ¥
TEPI3K/AKT/NF-«kBif % 5 25 (i 2 7= £ 2, [ A IX
AT B 2 S YAP TS 1 o

Cldn-275 N Jifi JI 96 41 L AS49 9 & FE R ik . it
e 29 AN AR B S AN B B 2R I A A R A
ASA9HH i i I Cldn-2f5 g n . R IMAE =R
i Cldn-2fif iR Je8 41 il 7R, ABCG21E i R 15 . HLAF
TR I, Cldn-275 B 2 8L K T ABCG2H & ) T
TEMRSZIMABCG23R1A82 . fir PAC1dn-2 7] fE 42 i it
S — TR TR A

4 5B

YAPH [fiJes (1) 2 i B T4 M e 1k Fr 4 3o AR
2 5 WLCldn K R 5 35 YAP {5 5 i - 1
ANFIAHS, {HCIdnE YAPWR AN IR ke 32 AR A,
—ANCldndlE B 5Tk 1) 73 2 He ], L&A L (R 2 A A7
EW A EE S B ER, BRTHFAE . (HIA T
W TR W, CldnZK ik 5 36 YAPIAZ € 7, YAPH) 5
PESLCSCZ VI AH 9%, MILCSCHIAF1E tH 2 fili i o ik
HRYA B 247 A2 A RFUs FOARAR SR R B4 2
A MNAF KT HYAPIK I [ 52561 78, {HCldnT)
FIE FEAS JR BT i 58, 17 5 A [ 5 2 28 4 (1) i 2H 23
HRA IR — B IR R 2SRk VR TT R R T
B2 MERR . B AR R AT AR R 6 ) j, 9t 7
My T RS FICldn i R I BAR T BE, A1 AR A
KCldn-YAP IR NI 75 6 S Jili 96 (0 1] 6 o7 32 it
TR AR, S A R T A

S E Wk (References)

[11]  HUANG H, ZHANG W, PAN 'Y, et al. YAP Suppresses lung
squamous cell carcinoma progression via deregulation of the
DNp63-GPX2 axis and ROS accumulation [J]. Cancer Res, 2017,
77(21): 5769-81.

[2] VAN ITALLIE C M, ANDERSON J M. Claudin interactions
in and out of the tight junction [J]. Tissue Barriers, 2013, 1(3):
€25247.

[3] TABARIES S, SIEGel P M. The role of claudins in cancer metas-
tasis [J]. Oncogene, 2017, 36(9): 1176-90.

[4]  MAUGERI N, FRANCHINI S, CAMPANA L, et al. Circulating
platelets as a source of the damage-associated molecular pattern
HMGBI in patients with systemic sclerosis [J]. Autoimmunity,
2012, 45(8): 584-7.

[S] CHERRETT C, FURUTANI-SEIKI M, BAGBY S. The Hippo
pathway: key interaction and catalytic domains in organ growth
control, stem cell self-renewal and tissue regeneration [J]. Essays
Biochem, 2012, 53: 111-27.

[6] TAHAZ, JANSE VAN RENSBURG H J, YANG X. The Hippo



732

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

pathway: immunity and cancer [J]. Cancers, 2018, doi: 10.3390/
cancers10040094.

LO SARDO F, STRANO S, BLANDINO G. YAP and TAZ in
lung cancer: oncogenic role and clinical targeting [J]. Cancers (Ba-
sel), 2018, doi: 10.3390/cancers10050137.

PRABAVATHY D, SWARNALATHA Y, RAMADOSS N.
Lung cancer stem cells-origin, characteristics and therapy [J]. Stem
Cell Investig, 2018, 5: 6.

NOTO A, DE VITIS C, PISANU M E, et al. Stearoyl-CoA-
desaturase 1 regulates lung cancer stemness via stabilization and
nuclear localization of YAP/TAZ [J]. Oncogene, 2017, 36(32):
4671-2.

SONG J, XIE L X, ZHANG X, et al. Role of YAP in lung can-
cer resistance to cisplatin [J]. Oncol Lett, 2018, 16(3): 3949-54.
LUT, LI Z, YANG Y, ET al. The Hippo/YAP1 pathway interacts
with FGFR1 signaling to maintain stemness in lung cancer [J].
Cancer Lett, 2018, 423: 36-46.

YE X Q, LI Q, WANG G H, et al. Mitochondrial and energy
metabolism-related properties as novel indicators of lung cancer
stem cells [J]. Int J Cancer, 2011, 129(4): 820-31.

ZHANG L, WANG Y, ZHANG B, et al. Claudin-3 expression
increases the malignant potential of lung adenocarcinoma cells:
role of epidermal growth factor receptor activation [J]. Oncotarget,
2017, 8(14): 23033-47.

NETO F, KLAUS-BERGMANN A, ONG Y T, et al. YAP and
TAZ regulate adherens junction dynamics and endothelial cell
distribution during vascular development [J]. Elife, 2018, doi:
10.7554/ eLife.31037.

GUO J, WU Y, YANG L, et al. Repression of YAP by NCTD dis-
rupts NSCLC progression [J]. Oncotarget, 2017, 8(2): 2307-19.
SUGIMOTO K, ICHIKAWA-TOMIKAWA N, SATOHISA S,
et al. The tight-junction protein claudin-6 induces epithelial differ-
entiation from mouse F9 and embryonic stem cells [J]. PLoS One,
2013, 8(10): €75106.

BEN-DAVID U, NUDEL N, BENVENISTY N. Immunologic
and chemical targeting of the tight-junction protein Claudin-6
eliminates tumorigenic human pluripotent stem cells [J]. Nat Com-
mun, 2013, 4: 1992.

AKIZUKI R, SHIMOBABA S, MATSUNAGA T, et al. Clau-

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

din-5, -7, and -18 suppress proliferation mediated by inhibition of
phosphorylation of Akt in human lung squamous cell carcinoma [J].
Biochim Biophys Acta Mol Cell Res, 2017, 1864(2): 293-302.
MIN KIM H, KIM S K, JUNG W H, et al. Metaplastic carci-
noma show different expression pattern of YAP compared to triple-
negative breast cancer [J]. Tumor Biol, 2015, 36(2): 1207-12.
DESAI T J, BROWNFIELD D G, KRASNOW M A. Alveolar
progenitor and stem cells in lung development, renewal and cancer
[J] Nature, 2014, 507(7491): 190-4.

KOTTON D N. Claudin-18: unexpected regulator of lung alveolar
epithelial cell proliferation [J]. J Clin Invest, 2018, 128(3): 903-5.
ZHOU B, FLODBY P, LUO J, et al. Claudin-18-mediated YAP
activity regulates lung stem and progenitor cell homeostasis and
tumorigenesis [J]. J Clin Invest, 2018, 128(3): 970-84.
MAHONEY J E, MORI M, SZYMANIAK A D, et al. The hippo
pathway effector Yap controls patterning and differentiation of air-
way epithelial progenitors [J]. Dev Cell, 2014, 30(2): 137-50.
HEINEMANN U, SCHUETZ A. Structural features of tight-junc-
tion proteins [J]. Int J Mol Sci, 2019, doi: 10.3390/ijms20236020.
LEWIS J B, IMENEZ F R, MERRELL B J, et al. The expres-
sion profile of Claudin family members in the developing mouse
lung and expression alterations resulting from exposure to second-
hand smoke (SHS) [J]. Exp Lung Res, 2018, 44(1): 13-24.

GHISO E, MIGLIORE C, CICIRIELLO V, et al. YAP-depen-
dent AXL overexpression mediates resistance to EGFR inhibitors
in NSCLC [J]. Neoplasia, 2017, 19(12): 1012-21.

LEE TFE, TSENG Y C, NGUYEN P A, et al. Enhanced YAP ex-
pression leads to EGFR TKI resistance in lung adenocarcinomas [J].
Sci Rep, 2018, 8(1): 271.

AKIZUKI R, MARUHASHI R, EGUCHI H, et al. Decrease in
paracellular permeability and chemosensitivity to doxorubicin by
claudin-1 in spheroid culture models of human lung adenocarci-
noma A549 cells [J]. Biochim Biophys Acta Mol Cell Res, 2018,
1865(5): 769-80.

MARUHASHI R, AKIZUKI R, SATO T, et al. Elevation of sen-
sitivity to anticancer agents of human lung adenocarcinoma A549
cells by knockdown of claudin-2 expression in monolayer and
spheroid culture models [J]. Biochim Biophys Acta Mol Cell Res,
2018, 1865(3): 470-9.



