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Table S1 Correlation of clinical features and ESM1 expression. 

Clinicopathological feature 

N ESM1 expression, n (%)  

300 
Low High

P  
200 (66.7) 100 (33.3) 

Age     

<65 y 161 106 55 0.743 

≧65 y 139 94 45   

Gender         

Male 199 123 76 0.012 

Female 101 77 24   

Lauren’s Classification         

  Intestinal type 146 97 49 0.985 

  Diffuse type 135 90 45   

  Mixed type 19 13 6   

Stage     

  I+II 127 90 37 0.556 

  III+IV 173 110 63  

T stage         

T1+T2 188 123 65 0.555 

T3+T4 112 77 35   

N stage         

N0+N1 169 123 46 0.011 

N2+N3 131 77 54   

M stage     



M0 273 186 87 0.087 

M1 27 14 13   

Perineural Invasion     

No 159 105 54 0.872 

Yes 88 59 29   

Not reported 53 36 17   

Venous Invasion     

No 129 89 40 0.023 

Yes 44 22 22   

Not reported 127 89 38   

Lymphatic invasion     

No 73 55 18 0.087 

Yes 205 132 73   

Not reported 22 13 9   

 

 

  



Table S2. Univariate and multivariate analysis including ESM1 expression and 

various clinicopathological parameters on overall survival 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OS: overall survival; DFS: disease-free survival; HR: hazard ratio; CI: confidence interval 

 

 

  

Variables  OS   

  HR (95% CI) P  

Cox univariate 

analysis 

    

Gender Male vs. Female 0.905 (0.65-1.27) 0.559  

Age ≧65 vs. <65 1.55 (1.13-2.13) 0.007  

ESM1 High vs. low 1.52 (1.10-2.10) 0.012  

T stage T3-4 vs. T1-2 2.395 (1.74-3.3) <0.001  

N stage N23 vs. N10 2.78 (2.00-3.85) <0.001  

 M stage M1 vs. M0 3.84 (2.48-5.94)  <0.001  

     

Cox multivariate 

analysis  

    

Age ≧65 vs. <65 1.78 (1.29-2.46) <0.001  

ESM1 High vs. low 1.43 (1.03-2.00) 0.034  

T stage T3-4 vs. T1-2 2.08 (1.49-2.91) <0.001  

N stage N1-2 vs. N0 2.06 (1.45-2.94) <0.001  

 M stage M1 vs. M0 2.52 (1.61-3.95) <0.001  



Figure Legends 

 

 

Figure S1. In silico analysis of gastric cancer samples from the GSE27342 and 

GSE13861 datasets. A, B Expression of ESM1 in normal and gastric cancer tissues. C 

Expression of ESM1 in gastric cancer with different clinical and lymph node metastasis 

statuses.  



 

Figure S2. Manipulation of ESM1 affects cancer cell behaviors. A, B The cell 

proliferation ability of AGS cells with overexpression and knockdown of ESM1. C 

Overexpression and knockdown of ESM1 respectively promoted and attenuated the 

colony-forming ability of KATO-III and MKN-45 cells. D, E Anoikis resistance and 

invasion assays of the empty vector-control vs. ESM1-overexpressing AGS cells. *** 

p<0.001 versus the control group.  

 



Figure S3. ESM1 promotes the epithelial-to-mesenchymal transition (EMT) of 

gastric cancer and EGFR-related downstream signals, Akt, STAT3, and TGF-β. 

A Heatmap of the 50 highest distinguished gene clusters for ESM1 high/low genotype 

in GC patients. B Cellular microfilament bundle rearrangements were induced by 

knocking down ESM1 in AGS cells. Cells were fixed and stained for F-actin by Alexa 

Fluor 594 phalloidin. Nuclei were counterstained with DAPI (blue). C-E Western blot 

analysis to examine the EGFR and relative downstream signals in ESM1-

overexpressing NCI-N87 (C) and ESM1-knockdown (D, E) AGS cells.  



 



 

Figure S4. Expression of angiopoietin-2 (ANGPT2) was positively correlated with 

ESM1 and cooperated with its oncogenic properties. A List of the top 10 ESM1-

correlated genes with the highest Spearman’s correlation coefficient obtained from the 

cBioPortal database. B The protein-protein interaction network of ESM1 and five 

candidate targets from the STRING database. C mRNA and protein levels of ANGPT2 

in ESM1-overexpressing Kato-III cells. D Western blot analysis examining the level of 

ANGPT2 under manipulating ESM1 and EGFR levels in AGS cells. E Anoikis 

resistance of the ESM1-overexpressing versus vector-control or ESM1-overexpressing 

combined with MK-2206 treatment in AGS and Kato-III cells. *** p<0.001 ESM1 

versus the control group; # p<0.05, ### p<0.0001 ESM1 versus the ESM1+MK2206 

group. F Representative pictures of IHC staining of ESM1 and ANGPT2 level in gastric 

cancer patients. G Positive correlations of ANGPT2 and mesenchymal markers of 

vimentin (VIM), Snail (SNAI1), and Slug (SNAI2) in GC patients.  H Visualizing a 

survival map and hazard ratio of CDH2, VIM, SANI1, SNAI2, ANGPT2, and ESM1 

expression statuses in different cancer types. I Kaplan-Meier curves for overall GC 



patient survival, grouped by ESM1 and ANGPT2 expression. The p value indicates a 

comparison between patients with ESM1high/ANGPT2high, those with 

ESM1low/ANGPT2low, and others. The GC dataset was retrieved from GSE66229 and 

TCGA.  

  



 

Figure S5. Secreted ESM1 enhances activation of the epidermal growth factor 

receptor (EGFR) and related downstream signals. A, B Wild-type ESM1 (WT-

ESM1) and 19del-ESM1 were introduced into NCI-N87 cells, and then cells were 

subjected to dot blot and Western blot assays to respectively detect the secretion of 

ESM1 (A) and activation of the EGFR-Akt-STAT3 axis or expressions of angiopoietin-

2, Snail, and Slug (B).  

  



 

Figure S6. Activation of human epidermal growth factor receptor 3 (HER3) 

depends on the secreted ESM1. A WT-ESM1 and 19del-ESM1 were introduced into 

AGS and NCI-N87 cells, and then cells were subjected to Western blot assays to detect 

activation of HER3. B Co-immunoprecipitation assays were conducted to assess the 

interaction between the EGFR and phosphorylated (p)-HER3 in AGS cells.  

  



 

Figure S7. High ESM1 expression predicted a poor prognosis in HER2 positive 

gastric cancer (GC) patients, but not in HER2 negative patients. Correlation 

between ESM1 expression and survival outcomes in gastric cancer (GC) patients 

relying on different HER2 statuses which were retrieved from a KM plotter database. 

Gene expression was dichotomized into high and low values using the median as a 

cutoff. 


