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Figure S1. Related to Figure 1 

(A) qPCR analysis of CCBE1 mRNA levels in four CRC cell lines (HCT116, SW480, HT29 and SW837) and two 

human normal colonic epithelial cell lines (NCM460 and CCD 841). (B) qPCR analysis of CCBE1 mRNA levels in 

the indicated stable HCT116 and SW480 cells. ****P<0.0001 by Student’s t-test. (C) Western blot analysis of 

CCBE1 protein levels in cell lysates and supernatants of control and CCBE1-overexpressing HCT116 cells. (D, E) 

Western blot analysis of pro-VEGFC and mature VEGFC protein levels in supernatants from stable HCT116 and 

SW480 cells transduced with the indicated virus. CCBE1 overexpression in SW480 and HCT116 cells promotes 

the proteolysis of VEGFC, while CCBE1 knockdown in SW480 cells attenuates the proteolysis of VEGFC secreted 

by CRC cells. Ponceau S staining was used to control for equal loading of supernatant samples. (F) Cell counting 

kit-8 assays of stable HCT116 and SW480 cells transduced with the indicated virus. (G, H) Positive correlation 

between CCBE1 mRNA expression and the expression of HLEC markers (PDPN and LYVE1) and the expression 

of CAF markers (ACAN, αSMA, CDH13, DKK3, TAGLN, and TGM2) in the TCGA CRC dataset. Pearson’s 

correlation was used to assess the statistical significance. Data were extracted from the GEPIA database. 
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Figure S2 

 

 

Figure S2. Related to Figure 3, 4 and 6. 

(A) Immunofluorescent co-staining of CCBE1 and α-SMA in CRC tissue. Scale bars: 20 μm. (B) 

Immunofluorescence validation assay for isolated foreskin fibroblasts and CRC CAFs, with HCT116 cells as a 

control for epithelial cells. Scale bars: 20 μm. (C) qPCR analysis of CCBE1 mRNA levels in control and CCBE1-

knockdown CAFs of two patients. (D) Western blot analysis of CCBE1, pro-VEGFC and mature VEGFC protein 

levels in supernatants from CCBE1-knockdown CAFs of two patients. (E) HLEC tube formation assay with 

conditioned medium from control and CCBE1-knockdown CAFs of two patients. Scale bars: 100 μm. **P<0.01, 

***P<0.001 by Student’s t-test. (F, G) Foreskin fibroblasts were treated with control BSA (0.1%), TGF-β (10 ng/ml) 

or PDGF-BB (20 ng/ml) for 72 h to generate CAFs in vitro. (F) qPCR analysis of VEGFC mRNA expression levels. 

***P<0.001, ****P<0.0001 by Student’s t-test. (G) Western blot analysis of CCBE1 protein in cell lysates and of 
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CCBE1, pro-VEGFC and mature VEGFC protein levels in supernatants from the indicated fibroblasts. Ponceau S 

staining was used as a loading control. (H) qPCR analysis of VEGFC expression in CAFs from two patients after 

treatment with control BSA (0.1%) or TGF-β (10 ng/ml) for 72 h. (I) qPCR analysis of PMEPAI and CTGF in CAFs 

from two patients after treatment with control BSA (0.1%) or TGF-β (10 ng/ml) for 72 h. **P<0.01, ****P<0.0001 by 

Student’s t-test. (J) Would healing assay of HLECs cultured with conditioned medium of the indicated CAFs. The 

migration ability was calculated as the difference in blank area between 0 and 48 h. Scale bars: 20 μm. ***P<0.001 

by Student’s t-test. (K, L) CAFs were transfected with negative control (NC) or siRNA targeting SMAD2, SMAD3 

or SMAD4. (K) qPCR analysis of SMAD2/3/4 and CCBE1 mRNA expression. (L) Western blot analysis of CCBE1, 

pro-VEGFC and mature VEGFC protein levels in supernatants from the indicated CAFs.  
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Figure S3 

 

 

Figure S3. Related to Figure 3, 5 and 6. 

(A) qPCR analysis of CCBE1 mRNA levels in LoVo and SW480 cells treated with control BSA (0.1%) or TGF-β 

(10 ng/ml) for 6 h. (B) qPCR analysis of VEGFC expression levels in SW837 cells treated with control BSA (0.1%) 

or TGF-β (10 ng/ml) for 6 h. (C) Wound healing assay of HLECs with the indicated conditioned medium. **P<0.01, 

***P<0.001 by Student’s t-test. Scale bars: 20 μm. (D) Statistical analysis of CCBE1 protein levels in the SW837 

cells transfected with indicated siRNA after TGF-β treatment in three independent experiments by western blot 

analysis. The gray values of bands in the TGF-β groups were normalized to gray values of the BSA groups. 

*P<0.05, **P<0.01, ***P<0.001 by Student’s t-test. (E) Relative luciferase activity of the SMAD3 potential binding 

peaks in CCBE1 gene locus-driven luciferase reporters in control BSA (0.1%) or TGF-β (10 ng/ml)-treated SW837 

cells. **P<0.01 by Student’s t-test. (F) Box-and-whisker plots of CCBE1 mRNA levels in normal colorectal mucosa 

and CRC tissues from the TCGA CRC dataset. Data were extracted from the GEPIA database. 
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