
SUPPLEMENTARY INFORMATION 

Supplementary Figure Legends: 

Figure S1 Validation of colon cancer cell lines, analysis of Oncomine™ database 

and validation of specificity of the anti-LGR5 antibody in IHC Staining.  A, STR 

profiles of colon cancer cell lines and their comparison to ATCC database. B, Gene 

expression data was obtained from Skrzypczak colorectal data set and analyzed with 

Oncomine™ (Thermo Fisher Scientific, Ann Arbor, MI). mRNA expression of LGR5 in 

normal colon versus adenomas and carcinomas was compared. Pre-processed 

expression levels are Log2 normalized and median centered (P < 0.0001 in normal vs. 

adenoma, fold change = 29.997; P < 0.0001 in normal vs. carcinoma, fold change = 

8.264).  Data was presented as box plot with minimum, 10th percentile, 25th percentile, 

median, 75th percentile, 90th percentile and maximum (from bottom to top). C&D, 

Evaluation of specificity of the anti-LGR5 antibody in IHC Staining. IHC staining of 

LGR5 in normal human colon showed that LGR5 staining was mostly detected near the 

base of crypts, which is consistent with previous reports. Scale bars, 200 μm (C). 

Expression of LGR5 was knocked down in CBS colon cancer cells. The control and 

LGR5 knockdown cells were transplanted into athymic nude mice orthotopically. IHC 

analysis of LGR5 expression was performed in primary tumors of the control and LGR5 

knockdown cells. The intensity of LGR5 staining was much lower in primary tumors of 

LGR5 knockdown cells than in those of the control cells, indicating the specificity of the 

anti-LGR5 antibody. Scale bars, 100 μm (D).  

Figure S2 Measurement of primary tumor weight and quantification of tumor 

burden of liver and lung metastases. A, Seventy days after orthotopic 



transplantation, the average weight of primary tumors of LGR5 knockdown cells was 

23% higher than that of control tumors. B & C, Detection of human specific GAPDH 

mRNA in mouse liver or lung. RNA was isolated from the left lung (B) and part of the 

liver (C) of each mouse. RT-PCR assays were performed to detect human 

specific GAPDH. Non-specific actin was used as a loading control. 

Figure S3 RSPO1 activates Wnt signaling in HEK293T cells but not in FET cells. 

HEK293T (A) and FET (B) cells were treated with 200 ng/ml of RSPO1 for indicated 

time. Phosphorylation of LRP6 and expression of LRP6 and β-catenin were determined 

by western blot analysis. (C) Wnt promoter activity was determined by luciferase assays 

of TOPflash reporter transfected into HEK293T and FET cells after RSPO1 treatment. 

The data are presented as the mean ± SEM of three replications. ***P < 0.001. 

Figure S4 RSPO1 activates TGFβ signaling in a dose-dependent manner and it 

activates TGFβ signaling in HT-29 cells. A, FET cells were transfected with a Smad 

luciferase reporter and treated with increasing doses of RSPO1. B, Endogenous LGR5 

was detected in HT-29 cells (left). HT-29 cells were treated with RSPO1 or TGFβ1. 

Smad reporter activity was determined by dual luciferase assays (middle) and Smad2 

phosphorylation was determined by western blot analysis (right).  The data are 

presented as the mean ± SEM of three replications. *** P < 0.001.  

Figure S5 RSPO1-mediated activation of TGFβ signaling is independent of Wnt 

activation. A, Expression of β-catenin was knocked down in FET cells by two 

independent shRNAs. B, Wnt activity was significantly reduced by expression of a 

dnTCF or knockdown of β-catenin expression as reflected by TOPflash luciferase 

assays. C & D, Smad reporter activity (C) and Smad2 phosphorylation (D) were 



determined in FET control cells (Ctr) or cells expressing a dnTCF or β-catenin shRNAs 

(Sh#1 and Sh#2) after treatment with RSPO1 (R) or TGFβ1 (T).  

Figure S6 RSPO1 and TGFβ1 increase the aggregation of LGR5 and TGFβ RI, 

Wnt5A does not activate TGFβ signaling in colon cancer cells, expression of 

LGR4, LGR5 and LGR6 was determined in colon cancer cells and knockdown of 

LGR5 had little effect on LGR4 expression. A, Quantification of fluorescence signal in 

total pixel numbers of each color was performed. ** P < 0.01. B, FET cells were treated 

with TGFβ1 or WNT5A. Smad2 phosphorylation was determined by western blot 

analysis. C, RT-PCR analyses of LGR4, LGR5 and LGR6 was performed in different 

colon cancer cell lines. GAPDH was used as a loading control. D, RT-PCR analyses of 

LGR4 expression was performed in LGR5 knockdown CBS and FET cells. GAPDH was 

used as a loading control. E, RT-PCR assays were performed to determine mRNA 

expression of RASA4 and TSPAN2 in control (Ctr), β-catenin knockdown (Sh#1) and 

dnTCF-expressing cells after RSPO1 (R) treatment. The data are presented as the 

mean ± SEM of three replications. ** P < 0.01, *** P < 0.001. 

 

  


