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Supplementary Figure 1 

The full-length gel image for Figure1A. 

Agarose gel electrophoresis of RT-PCR products for Gpr40 (left panel) and Gapdh (right panel). 

Caco 2 was used as a positive control. H2O was used as a negative control.
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Supplementary Figure 2

Optimization of concentration of metabolites for in vitro study.  

In vitro cytotoxic activities of metabolites at the indicated concentration were assessed using MTT 

assay. The relative cell proliferation of Epi4 cells was compared at the indicated time point. Less than 

5µM of HYA/HYB did not show any cytotoxicity at both time points.  (n = 4 in each group). All data 

are mean ± SD. p < 0.01 versus control at same time point, by ANOVA.
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Supplementary Figure 3 
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No antimicrobial effect of HYA/HYB against P. gingivalis. 

P. gingivalis was grown in liquid medium in the presence of the indicated concentration of 

HYA/HYB. Growth rate and bacterial concentration were determined by measuring OD value at 600 

nm at the indicated time points. Neither HYA nor HYB showed any antimicrobial activities against P. 

gingivalis at all time points. (n = 5 in each group). All data are mean ± SD. 
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No anti-proteolytic activities of HYA against P. gingivalis-derived protease.

The effect of HYA/HYB in the degradation of E-cadherin protein induced by P. gingivalis-derived 

protease in vitro. (A) Recombinat human E-cadherin and (B) immunoparticipated E-cadherin of 

Epi 4 cells were incubated with live-P. gingivalis (MOI:100) for 4 hours with or without the 

preincubation of indicated concentration of HYA/HYB for 30 mins. Loaded proteins were 

visualized by Coomassie-Blue-staining in upper panel and western blotting in lower panel, 

respectively. Arrows on the left side indicate the predicted size of E-cadherin. Nα-tosyl-L-lysine 

chloromethyl ketone hydrochloride (TLCK) served as a positive control of protease inhibitor.
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Supplementary Figure 5 

E-cadherin Beta-cateninGAPDH

Full-length immunoblot images for Figure 4A. 



Supplementary Figure 6 

Full-length immunoblot images for Figure 4B. 

p-ERK total-ERK GAPDH



Supplementary Figure 7 

Full-length immunoblot images for Figure 4C. 

p-ERK total-ERK GAPDH



Supplementary Figure 8
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No alteration on E-cadherin/Beta-catenin mRNA level.

Quantification of indicated mRNA expression of Epi 4 cells at 4 h after

stimulation, with or without HYA/HYB preincubation (5 µM) for 30 min. (n = 3 in

each group). All data are presented as mean± SD.



2nd Ab only

GPR40 expression in the gingival epithelium.

Representative immunohistochemical staining of murine gingival sections with anti-GPR40 antibody. 

GPR40 immunoreactivity was detected in the basal and suprabasal layers as well in  junctional 

epithelium. The right panels are sections without primary antibody, which served as negative controls 

Scale bars represent 100 μm.

GPR40

Supplementary Figure 9
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Effect of HYA treatment in the ligature-induced periodontitis model.

(A) Experimental design of HYA treatments in the mice model. (B) Representative immunofluorescence 

staining of epithelial E-cadherin and quantification. (n=3 in each group) Scale bars represent 100 μm. (C) 

Validation of E-cadherin antibody for immunofluorescence staining. (D) Quantification of indicated 

mRNA expression in gingival tissue. (n=6 in each group) (E) Quantification of bacterial abundance was 

performed by PCR using universal 16s rRNA primerson Day14. Subgingival plaque samples were 

obtained from each mouse by placing sterile paper points. (n=6 in each group). All data are mean ± SD. 

*p < 0.05 vs unligated sham group, by ANOVA.
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Supplementary Figure 10
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Supplementary Figure 11

A schema of our proposed mechanism. Post-translational modifications (PTMs) on E-cadherin 

mediated by HYA-GPR40-ERK signaling suppress the degradation of E-cadherin proteins in Epi 4.


