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Supplemental Figure 1:  Serotonin increases cholangiocarcinoma cell 

proliferation in vitro.  Cholangiocarcinoma cell lines and the non-malignant 

cholangiocyte cell line, H69 were treated with various concentrations of serotonin 

(10-8 M to 10-6 M) for 48 hr.  Cell proliferation was assessed using an MTS cell 

proliferation assay.  Data are expressed as fold change in proliferation (average 

± SEM, n=7) and the asterix denotes p<0.05 compared to basal treatment within 

each cell line. 

 

Supplemental Figure 2:  Specific serotonin receptor antagonists inhibit the 

growth-promoting effects of serotonin.  Mz-ChA-1 cells were pretreated with 

specific antagonists of the serotonin receptors indicated (all at 10 M), prior to 

the addition of serotonin (100 nM) for 48 hr. Cell proliferation was assessed using 

an MTS cell proliferation assay.  Data are expressed as fold change in 

proliferation (average ± SEM, n=7) and the asterix denotes p<0.05 compared to 

antagonist alone. 

 

Supplemental Figure 3: Inhibition of serotonin synthesis decreases 

cholangiocarcinoma cell proliferation in vitro.  Cholangiocarcinoma cell lines and 

the non-malignant cholangiocyte cell line, H69 were treated with various 

concentrations of CPA (0.25 mM to 1 mM) for 48 hr.  Cell proliferation was 

assessed using an MTS cell proliferation assay.  Data are expressed as fold 



change in proliferation (average ± SEM, n=7) and the asterix denotes p<0.05 

compared to basal treatment within each cell line. 

 
Supplemental Figure 4: Histological analysis of tumors.  Histological 

assessment of tumors from Vehicle- and CPA-treated mice was performed by 

H&E staining, Masson’s trichrome stain and CK-7 immunohistochemistry.  H&E 

staining demonstrated that CPA treatment decreased the areas of tumor necrosis 

and inflammation whereas analysis of the Masson’s trichrome staining showed 

that CPA increased the collagen content as an indicator of fibrosis.  Tumors from 

both treatment groups contained predominantly CK-7 positive cells indicating 

cells from biliary origin.  Magnification X10 for H&E and Masson’s trichrome 

staining, and X20 for CK-7 immunohistochemistry. 

 

Supplemental Figure 5: Xenograft tumors display features of a neuroendocrine 

tumor.  Immunohistochemical analysis of xenograft tumors from vehicle- and 

CPA-treated tumors were performed using antibodies against CK-19, 

(cholangiocyte marker), chromagranini A- and NSE- (neuroendocrine markers). 

Representative photomicrographs of the immunoreactivity are shown. 

(magnification X40). 

 


