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Supplementary Figure S1. The principal component analysis (PCA) of IEC, CCPT, tumor 

budding, and their surrounding stromal components. 

 

 
Supplementary Figure S2. Receiver operating characteristic (ROC) curve analysis.   

 

Supplementary Figure S2. ROC curve analysis. ROC curve analysis was used to determine the best 

cutoff expression value of five candidate genes for distinguishing the high and low expression of BGN, 

LGALS1, MMP1, SERPINB5 and TM4SF4. AUC represents the Area under roc Curve. The cutoff was 

specified from the ROC curve using the optimal intersection of specificity and sensitivity. (A) ROC 

curve for BGN. (B) ROC curve for LGALS1. (C) ROC curve for MMP1. (D) ROC curve for SERPINB5. 

(E) ROC curve for TM4SF4. 

 

 



Supplementary Figure S3.  

 

Supplementary Figure S3. Kaplan-Meier analysis using datasets from The Cancer Genome Atlas 

(TCGA). (A) Survival analysis for the CRC patient specimens (n = 361). The patients with higher 

expression of BGN had poorer survival (P = 0.001). (B) Survival analysis for the CRC patient 

specimens (n = 361). The patients with higher expression of LGALS1 had poorer survival (P = 0.029). 

(C) Survival analysis for the CRC patient specimens (n = 361). Prognostic analysis using CRC cohort 

from TCGA showed no prognostic significance of MMP1 (P = 0.716). (D) Survival analysis for the 

CRC patient specimens (n = 361). Prognostic analysis using CRC cohort from TCGA showed no 

prognostic significance of SERPINB5 (P = 0.084). (E), Survival analysis for the CRC patient 

specimens (n = 361). Kaplan-Meier analysis demonstrated a significantly decreased survival 

probability in patients with higher TM4SF4 levels (P = 0.001, log-rank test) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table S1. Specific gene sets of tumor budding 

 

Supplementary Table S2. The biological process enrichment analysis on five gene sets of tumor 

budding 

 

 

 



Supplementary Table S3. KEGG pathway enrichment analysis on five gene sets of tumor 

budding 

 

Supplementary Table S4. Sequence-specific probes constructed for the analysis of 268 genes 

using nCounter system. 

 

 

 

 



Supplementary Table S5. Clinical data of CRC specimens. 

 

Supplementary Table S6. The primer sequences for RT-PCR. 

 


