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Supplementary Fig. 1: Claudin-2 expression in HT-29-derived primary CRC tumors 

is not correlated with the degree of spontaneous liver metastasis. Representative 

images of Claudin-2 IHC performed on primary CRC tumors (intra-caecal injection) shown 

in Figure 1d of the manuscript. Scale bar = 50 mm and applies to all panels.  
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Supplementary Fig. 2: Claudin-2 expression promotes efficient colorectal cancer liver 

metastasis. a Immunoblot analysis of Claudin-2 expression in parental SW403 colorectal 

cancer cells (Ctrl) or SW403 cells engineered to express exogenous claudin-2 (cldn2OE). A 

whole cell lysate from HT-29 cells serves as a positive control. As a loading control, whole 

cell lysates were blotted for α-Tubulin. b Quantification of the metastatic burden (tumor 

area/tissue area) within the cardiac liver lobe following splenic injection. c Representative 

H&E images of the cardiac liver lobe are shown for mice injected with the indicated cell 

populations. Dotted lines circumscribe colorectal cancer metastatic lesions within the liver. 

Scale bar = 2 mm and applies to both panels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Tabariès et al., Supplementary Figure 3
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Supplementary Fig. 3: The Claudin-2 PDZ-binding motif contributes to efficient 

colorectal cancer liver metastasis. a Schematic of Claudin-2 indicating the presence of 

the H-Influenza hemagglutinin (HA) tag in the cytoplasmic loop of wild-type and ∆PDZ 

BD Claudin-2 mutant. b Claudin-2 expression in the indicated HT-29 derived cell 

populations was analyzed by immunoblotting with anti-Claudin-2 and anti-HA antibodies. 

α-Tubulin served as a loading control. c Liver-metastatic burden (lesion area/tissue area) 

was analyzed following splenic injection of the indicated cell lines. d Representative H&E 

images of the cardiac liver lobe from mice injected with the indicated cell populations are 

shown. Scale bar represents 2 mm and applies to all panels. e Quantification of the primary 

tumor burden (wet weight) and metastatic burden (lesion area/tissue area) within the 

cardiac liver lobe following caecal injection. f Representative H&E images of the cardiac 

liver lobe are shown for mice injected (caecal) with the indicated cell populations. Scale 

bar, 2 mm and applies to all panels. Data are presented as the mean ± SE. 
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Supplementary Fig. 4: Claudin-2 mediates efficient colorectal cancer lung metastasis. 

a Lung-metastatic burden (tumor area/tissue area) was analyzed following tail vein 

injection of the indicated cell lines (*, P = 0.0022; **, P = 0.024; ***, P = 0.0185). b 

Representative images of the lungs for each cell population are shown. Scale bar represents 

2 mm and applies to all panels. Scale bar within the inset represents 50 µm and applies to 

all panels. Data are presented as the mean ± SE. 
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Supplementary Fig. 5: Claudin-2 functions to promote colorectal cancer cell adhesion 

to hepatocytes. a The indicated colorectal cancer cells were plated onto primary 

hepatocyte monolayers and adhesion was quantified after 1 h. Claudin-2 deficiency in HT-

29 cells resulted in statistically significant decreases in hepatocyte adhesion compared to 

parental cells. The phenotype was rescued upon expression of either the wild-type Claudin-

2 or the ∆PDZ BD Claudin-2 mutant. b Representative images of each cancer cell 

population following adhesion to primary hepatocyte monolayers are shown. c Human HT-

29 colorectal cancer cells (expressing Claudin-2) were analyzed for their abilities to adhere 

to either Claudin-2 proficient or deficient primary hepatocyte monolayers. Loss of Claudin-

2 expression in primary hepatocytes resulted in statistically significant decreases in 

hepatocyte adhesion compared to control hepatocytes. d Representative images are shown 

following cancer cell adhesion to a monolayer of primary hepatocytes. The scale bar (right) 

represents 200 µm and apply to all panels in b and d. VC: vector control. Data are presented 

as the mean ± SE. 
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Supplementary Fig. 6: High Claudin-2 expression in primary colorectal cancers is 

associated with the rapid formation of liver metastases. a Quantification of Claudin-2 

immunohistochemical staining of paraffin embedded sections from primary colorectal 

cancers (CRC). A total of 40 primary CRC tumors from patients with no known liver-

specific relapse within 5 years and 47 primary CRC samples patients with relapse to the 

liver within 5 years were analyzed. Scoring of Claudin-2 staining (percentage positivity 

and intensity) was performed by two independent pathologists (AO, GA). b Representative 

images of Claudin-2 IHC from each category (0, +1, +2, +3) are shown. Scale bar = 100 

µm and applies to all panels. Scale bar in inset =20 µm and applies to all panels  c Paraffin 

embedded sections from primary colorectal cancers and their matched liver metastases 

from 22 patients were subjected to immunohistochemical staining with anti-Claudin-2 

antibodies. A weighted score for Claudin-2 staining (percentage positivity and intensity) in 

each sample was provided by two independent pathologists (AO and GA). d High Claudin-

2 weighted score (equal or higher than 8) in primary tumors from colorectal cancer patients 

is significantly associated with poor overall survival. e High Claudin-2 weighted score in 

primary tumors from colorectal cancer patients is associated with poor relapse-free 

survival. Data are presented as the mean ± SE. 

 

 

 

 

 



Tabariès et al., Supplementary Figure 7
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Supplementary Fig. 7: Claudin-2 protein is enriched in the replacement type lesions 

while higher Claudin-8 expression is associated with desmoplastic type liver 

metastases. a, b Representative IHC images from Claudin-4, Claudin-8, Claudin-5 or 

Claudin-2 staining are shown for both the McGill (a) and European (b) cohorts. Scale bar 

= 50 μm and applies to all panels. This figure is associated with Figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Tabariès et al., Supplementary Figure 8
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Supplementary Fig. 8: CK20 is expressed in PDXs models of both desmoplastic and 

replacement type colorectal cancer liver metastases. Paraffin embedded sections from 

DHGP or RHGP PDXs lesions were stained with H&E (upper panels) or subjected to 

immunohistochemical staining with anti-human specific CK20 antibody (lower panels). 

Scale bar = 50 μm and applies to all panels. 
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Supplementary Fig. 9: PDX-derived models for both replacement and desmoplastic 

type liver metastases. a Representative immunoblot analysis of Claudin-8 expression in 

subcutaneous tumor lysates from PDXs. As a loading control, total cell lysates were blotted 

for a-Tubulin. b Claudin-8 expression is elevated in sub-cutaneous tumors derived from 

desmoplastic type metastases. c Detailed assessment of the Claudin-8/Tubulin ratio in the 

mixed lesions. The ratio of Claudin-8 to α-Tubulin was measured using an Odyssey 

infrared imaging system and are indicated in each panel (a-c). Data are presented as the 

mean ± SE. 
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Supplementary Fig. 10: Histopathological growth patterns of colorectal cancer liver 

metastases from patients used for EV isolation. a, b DHGP or RHGP lesions paraffin 

embedded sections from patient from whom concentrated EVs samples were used in Figure 

6b, c (a) or Figure 6 d, e (b) were stained with H&E. blue box outline = DHGP, red box 

outline = RHGP and grey box outline = mixed lesion (MHGP). Scale bar = 500 μm and 

applies to all panels. 
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Supplementary Figure 11 (Figure S3)
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