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Function of non-tight junction claudin-4
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Abstract

Claudin-4 (CLDN4) is a key component of tight junctions (TJs) in epithelial cells. CLDN4 is
over-expressed in many epithelial malignancies and correlates with cancer progression. Changes
in CLDN4 expression have been associated with epigenetic factors (such as hypomethylation of
promoter DNA), inflammation associated with infection and cytokines, and growth factor signal-
ing. CLDN4 helps to maintain the tumor microenvironment by forming T]Js and acting as a bar-
rier to the entry of anticancer drugs into tumors. Decreased expression of CLDN4 is a potential
marker of epithelial-mesenchymal transition (EMT), and decreased epithelial differentiation due
to reduced CLDN4 activity is involved in EMT induction. Non-T] CLDN4 also activates integrin
beta 1 and YAP to promote proliferation, EMT, and stemness. These roles in cancer have led to
investigations of molecular therapies targeting CLDN4 using anti-CLDN4 extracellular domain
anti-bodies, gene knockdown, Clostridium perfringens enterotoxin (CPE), and the C-terminus
domain of CPE (C-CPE), which have demonstrated the experimental efficacy of this approach.
CLDN4 is strongly involved in promoting malignant phenotypes in many epithelial cancers and
is regarded as a promising molecular therapeutic target.
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THY, ELOLEEREEGEEEL TV Y, =
DL ¥ 2—Tld, CLDNA DX OHREDO LM TD,
T2 & bzwikae (3E TJ) CLDN4 OFEREICBI 5 5
OB ERT.

CLDN4 &H A ERRaE

LM EREE (EMT) Ti&, ERME LS
1tx v, LRE2 6 OBt & it o 5k % 1
IMHEA~OBRITERT Y. BNAOBMIMEIE, EE
B, HOE®E, 4t BIUOEEOARE—% iz
B, HEEREORKE 222 EPHL2IIR-T
77 MBSO LR~ —%—THhbCLDNA DFEB
BTid, EMT 2L, BB EELTHS Y,
EMT %, CLDN4 71 E— % — D@H 2 F 11L& H
ML, CLDN4 o5HIH %7 252, BEER
F Bachl 1& CLDN4 & E-cadherin @ 583 % i B804
LCEMT #%# 35 Y. L7a5TC, CLDN4 0%
HZ LEREO—H—ThH ), ZOWHILEMT %
RELTWEEEZBNAE. L2L, Maet al (g,
CLDN4 ZH o ¥ S M Btk 078 & % 2 $i]
FTHZEERELTWE P, JEOHIZRIE, CLDN4
LR DRI 2R E 2 R12T 2 L 2R
LTBY, CLDN4 / v 7 ¥ L, MahgsE e g
et 7RIV AOWHZ L5 L, BB
RS L BY, Cokx MERY—I-—Td5b
vimentin FHEFEIFO SN2 VWb 0D, ERED
E- cadherin @4 & B2 R D N-cadherin DI OB
MBERSNEMT #27RLTWA. ZOHHEE1H7256F
Y7 FIMEEL LT, CLDN4 % 0 #A 7t GSK-3 8
) Y BEifb, PB-catenin EBATICX A Wnt ¥ 7+ VD
EMEAL, PISK/AKT ¥ 7+ Wikt b, B X U Twist
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3E TJ CLDN4
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#ifaE CLDN4

CLDN4 &, T]» 5B L, Ml CLDN4 (i
a8 CLDN4) 2T 52 &5H 5 (Fig. 1.). Clos-
tridium perfringens @ enterotoxin (CPE) @ C K
K24 > CLDN4 @ 2 % H oMt v — 7 1H &
L, homogenic %27 0 —5 4 VG2 L T] BE
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ZFOFER, CLDN4 X T] oM sh, Mgk
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T2 %% JET] CLDNAZA > 5270 ¥ fLICHE
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Fig. 1. Function of non-TJ] CLDN4. (A) CLDN4 monomer
that does not form TJs is a binding partner for integrin
B 1 expressed in neighboring tumor cells, activates FAK,
and promotes expression of stemness-associated genes. (B)
CLDN4 translocates into the cytoplasm from TJs disrupted
by CPE and forms a stable complex with TAZ, MST,
LATS, and ZO1, but YAP is released from the complex and
translocates into the nucleus with ZO2 to induce expression
of YAP target genes, leading to proliferation and EMT. (C)
EphA2 activated by Ephrin Al expressed on the surface
of neighboring cells phosphorylates CLDN4 and releases
it from TJs. The released CLDN4 is trans-located into the
nucleus with YAP. CLDN4, claudin-4; T], tight junction;
CPE, Clostridium perfringens enterotoxin; TAZ, tafazzin;
YAP, yes-associated protein; ZO, zonula occludens; MST,
mammalian Ste20-like kinase; LATS, large tumor suppressor
kinase; Eph A2, ephrin type-A receptor 2; FAK, focal
adhesion kinase; EMT, epithelial-mesenchymal transition.
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i % CLDN4 & YAPIGE LTG5 LT w &
5 0D NI D C. perfringens ® CPE 2 & 5
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HNE W BEL L 72 CLDN4 25 YAP B8 X U8 ZO-2 |2 4%
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