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Fibroblasts overpressing WNT2b cause impairment of intestinal mucosal barrier
XIAO Shuzhe!, CHENG Yanling', ZHU Yun’, TANG Rui', GU Jianbiao', LAN Lin’, HE Zhihua', LIU Dangiong', GENG Lanlan’,

CHENG Yang', GONG Sitang'

'Department of Digestive Diseases, Guangzhou Women and Children’s Medical Center,Guangdong Provincial Clinical Research Center for
Child Health, Guangzhou Medical University,Guangzhou 510623,China; *State Key Laboratory of Organ Failure Research, Guangdong
Provincial Key Laboratory of Viral Hepatitis Research, Department of Infectious Diseases, Nanfang Hospital, Southern Medical University,
Guangzhou 510515, China; °First School of Clinical Medicine, Southern Medical University, Guangzhou 510515, China

Abstract: Objective To investigate the mechanism by which fibroblasts with high WNT2b expression causes intestinal mucosa
barrier disruption and promote the progression of inflammatory bowel disease (IBD). Methods Caco-2 cells were treated with
20% fibroblast conditioned medium or co-cultured with fibroblasts highly expressing WNT2b, with the cells without treatment
with the conditioned medium and cells co-cultured with wild-type fibroblasts as the control groups. The changes in barrier
permeability of Caco-2 cells were assessed by measuring transmembrane resistance and Lucifer Yellow permeability. In Caco-2
cells co-cultured with WNT2b-overexpressing or control intestinal fibroblasts, nuclear entry of 3-catenin was detected with
immunofluorescence assay, and the expressions of tight junction proteins ZO-1 and E-cadherin were detected with Western
blotting. In a C57 mouse model of dextran sulfate sodium (DSS)-induced IBD-like enteritis, the therapeutic effect of
intraperitoneal injection of salinomycin (5 mg/kg, an inhibitor of WNT/B-catenin signaling pathway) was evaluated by
observing the changes in intestinal inflammation and detecting the expressions of tight junction proteins. Results In the co-
culture system, WNT2b overexpression in the fibroblasts significantly promoted nuclear entry of f-catenin (P<0.01) and
decreased the expressions of tight junction proteins in Caco-2 cells; knockdown of FZD4 expression in Caco-2 cells obviously
reversed this effect. In DSS-treated mice, salinomycin treatment significantly reduced intestinal inflammation and increased
the expressions of tight junction proteins in the intestinal mucosa. Conclusion Intestinal fibroblasts overexpressing WNT2b
causes impairment of intestinal mucosal barrier function and can be a potential target for treatment of IBD.

Keywords: inflammatory bowel disease; fibroblasts; WNT2b; WNT/f-catenin signaling pathway
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Fig.1 Effect of conditioned culture medium of fibroblasts on intestinal epithelial cell barrier function. A: Detection of

intestinal epithelial cell barrier function by measuring cell transmembrane resistance. B: Cell transmembrane
permeability assay. **P<0.01,***P<0.001 vs control. C: Western blotting of ZO-1 and E-cadherin proteins. +: Cells were

treatment with 20% fibroblast conditioned medium. -: Cells without treatment.
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Tab.1 Identification of proteins in fibroblast culture medium

Accession Gene name Description Coverage Peptides PSMs Unique peptides
P30086 PEBP1 Phosphatidyleth%lg)(liglégz-giﬁfsé Bpi)oltcggi 1058\7530“10 sapiens 21.92513369 3 3 3
P02768 ALB b 05 oMo sapiens 2183908046 14 182 14
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Q99969  RARRES2 Retinoic a“g;i;%ggﬁﬁgf&ggfg‘;:?izlfim" sapiens 21.47239264 3 4 3
P11021 HSPAS E“d"plasmci)c)z‘f;%‘ggg;};ﬁgg’:g Egﬁg?}i‘zmo sapiens 21.40672783 12 14 10
Q93097  WNT2B o R O o o aiens. 212560993 3 3 3
P10599 TXN Thioredoxin OS=Homo sapiens OX=9606 GN=TXN PE=1 SV=3  20.95238095 2 2 2
P07996  THBSI Tg;fgggg‘g‘gi‘%{%%ﬁ%ﬂ? Ssa\f,’fzns 2076923077 23 27 22
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043707  ACTN4 g)l(":l‘;‘ég%tgg‘i%iﬁolﬁ%ffg@sz 2030735456 15 15 6
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QIY6C2  EMILINI XD G P T SO SaPIstS 1988188976 16 18 16
P07195 LDHB L'la“ategiyg‘gggeé‘;f%ﬁggS:SIZ g\‘;fz" sapiens 19.76047904 6 8 4
P05067 APP Amy1°idg;’giggg%“gﬁﬁ;fg‘éﬁ%"g° sapiens 19.74025974 12 13 1
P00749  PLAU U“’kinase'ggg’glgg?g;i?fgﬁvﬁg?SS\:,S;’“‘O sapiens 1972157773 9 14 9
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Fig.2 Effect of WNT2b overexpression in fibroblasts on expressions of tight junction proteins in Caco2 cells in the
co-culture system. A: Western blotting of WNT2b-GFP fusion protein. B: ELISA for detecting the expression level
of WNT2b-GFP fusion protein (***P<0.001 vs NC). C: Western blotting for detecting the effect of WNT2b
overexpression in fibroblasts on ZO-1 and E-cadherin proteins. NC: Negative control; OV: Overexpression group.
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Fig.3 WNT2b inhibits tight junction protein formation by FZD4-mediated activation of the WNT/B-catenin signaling pathway.
A, B: -catenin nuclear entry signaling is significantly increased in the overexpression group (**P<0.01 vs NC). C, D: Effect of

salinomycin, an inhibitor of WNT/B-catenin signaling pathway, on cell transmembrane resistance and cell barrier function (*P<
0.05, ***P<0.001 vs control). E: Western blotting for examining the effect of FZD4 knockdown on ZO-1 and E-Cadherin
proteins in Caco2 cells. +: Cells were treatment with 20% fibroblast conditioned medium. -: Cells without treatment.
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