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MATERIALS AND METHODS - Supporting information

Isolation and culture of human cholangiocytes. Human cholangiocytes were isolated from liver transplant tissue of healthy human beings and patients with ADPKD. Liver tissue was cut into small pieces in a proteinase solution which contained collagenase (Roche, Mannheim, Germany), BSA, protease and DNase (all from Sigma, St Louse, MO, USA). Liver tissue was digested for 45 min at 370C, put through a100 micron and then a 40 micron strainers (BD Bioscience, Franklin Lakes, NJ, USA), washed with media (DMEM containing 3%FBS and 1% Penicillin/Streptomycin) and incubated at 37°C for 45 min in hyaluronidase solution. Hyaluronidase solution is the same as proteinase solution in which protease was substituted by hyaluronidase. Isolated cholangiocytes were transferred into a collagen coated flask and cultured until confluent in regular DMEM/F12 media at 37°C (5% CO2 and 100% humidity). They were passaged ~10 times. Both control and ADPKD cells maintained cholangiocyte phenotype: 1) expressed epithelial cell markers CK-19 and CK-7; 2) spread out as electrically tight monolayer with a defined apical and basolateral membranes, well developed microvilli and junctional complexes; and 3) possessed primary cilia on the apical domain. The manuscript characterizing these cell lines in detail is in preparation and will be published elsewhere. 
cAMP assay. Levels of cAMP were measured in rat control and PCK cholangiocytes (n = 5 for each experimental condition), and human control and ADPKD cholangiocytes (n = 6 for each experimental conditions). Cells (25,000 per well)  were kept in the presence and absence of forskolin (10-5 M for 15 min) and treated with OCT or PAS (both, 10-5 M) for additional 15 min. cAMP levels was determined by the Bridge-It cAMP designer cAMP assay (Mediomics, LLC, St Louis, MO). 

Flow cytometry. Rat control (n = 6) and PCK (n = 6) cholangiocytes; and human control (n = 6) and ADPKD (n = 6) cholangiocytes were exposed to OCT or PAS (both, 10-5 M) for 24 hours, fixed in 75% ethanol and suspended in 50 μg/ml propidium iodide containing 0.1 mg/mL RNase. Assessment of the cell cycle distribution was performed by Mayo Advanced Genomics Technology Center. 

Cell proliferation. Cell proliferation was determined by CellTiter 96 AQueous One Solution Cell Proliferation Assay (Promega, Madison, WI) and by BrdU Cell Proliferation Assay (Cell Signaling, Danvers, MA, USA).  Rat control (n = 5) and PCK (n = 5) cholangiocytes; and human control (n = 12) and ADPKD (n = 12) cholangiocytes (5000 cells/well for each cell line) were grown in regular DMEM/F12 media at 37°C (5% CO2 and 100% humidity) for 48 hours and  treated daily with 10-5 M of OCT or PAS before assays.  
3D cultures and cyst measurement. Bile ducts were isolated from control (n = 3) and PCK (n = 5) rats and grown in 3-dimensional matrices that consisted of 2 layers of collagen type 1 (2.5 mg/mL, BD Biosciences, San Jose, CA). OCT and PAS (both, 10-5 M) were added daily for three consecutive days. Cyst expansion was evaluated by light microscopy at days 1 (24 hours after seeding), 2 and 3. The circumferential area of each cyst (n = 25 for each condition) was measured using Image J software (National Institutes of Health) as described.1
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 Data were expressed as a percent change in cystic area compared to day 1.  

Measurements of cystic and fibrotic areas in vivo. Liver and kidney sections of treated and un-treated rodents were stained with H&E or picrosirius red collagen to assess, respectively, cystic or fibrotic areas. Measurements were performed by Meta-Morph software (Universal Imaging, West Chester, PA) installed on a Pentium IBM-compatible computer (Dell OptiPlex; Dell, Inc, Round Rock, TX) after image acquisition using a light microscope and a color digital camera (Nikon DXM 1200, Melville, NY). Hepatic and renal cystic and fibrotic areas were expressed as a percent of total hepatic or renal parenchyma, respectively.
Immunofluorescence confocal microscopy. Microscopy was performed with Zeiss LSM-510 microscope (Carl Zeiss, Thornwood, NY) using liver tissue of control (n = 7) and PCK (n = 8) rats; control (n = 5) and Pkd2WS25/- (n = 6) mice; healthy human beings (n = 5) and patients with ADPKD (n = 4), ARPKD (n = 3) and CHF (n = 3). Liver sections were stained with primary antibodies against SSTR1, SSTR2, SSTR3 and SSTR5 (Gramsch Laboratory, Schwabhausen, Germany; 1:1000) and PCNA (Santa Cruz Biotechnology, Santa Cruz, CA; 1:100). Respective secondary antibodies (Invitrogen, Carlsbad, CA; 1:200) were applied. Nuclei were stained with DAPI. Apoptosis was assessed by Terminal deoxynucleotidyl transferase dUTP nick-end labeling (TUNEL) assay (Chemicon, Billerica, MA). Mitotic and apoptotic indices were calculated, correspondingly, as a percent of PCNA- or TUNEL-positive nuclei out of 500 cells in randomly selected fields of liver and kidney sections. 

Western Blot. For western blotting we used: (i) cholangiocytes isolated from control and PCK rats; control and Pkd2WS25/- mice; healthy human beings and ADPKD patients (n = 3 for each condition); and (ii) cultured PCK cholangiocytes treated for 48 hours with OCT and PAS (both, 10-5 M). They were resuspended in RIPA Buffer (Santa Cruz). 30 g of protein was run in 4-15% Tris-HCl sodium dodecyl sulfate–polyacrylamide gel, transferred to a membrane (BioRad, Hercules, CA) and incubated overnight at 4°C with antibodies against SSTR1, SSTR2 and SSTR5 (Gramsch Laboratory; 1:5000 [rat]; and Abcam, Cambridge, MA; 1:1500 [mice and humans]); and against SSTR3 (Gramsch Laboratory; 1:200; [rat] and Santa Cruz; 1:1500 [mice and humans]). Respective secondary antibodies (Invitrogen; 1:5000) were applied for 60 minutes. Bands were visualized with the ECL Plus Western Blotting Detection Kit (BD Biosciences). Actin staining was normalized for protein loading (Abcam; 1:1000). 
IGF1 and VEGF measurements. The levels of IGF1 and VEGF in serum of non-treated and OCT and PAS-treated PCK rats (n=3 for each group; 2 weeks of treatment) were detected by enzyme immunoassay according to the instructions of the supplier (both ELISA kits are from B&D Systems, Inc., Minneapolis, MN).  The levels of IGF1 were also detected in culture medium collected from un-treated and treated with OCT or PAS (both, 10-5 M) rat control and PCK cholangiocytes, and human control and ADPKD cholangiocytes (n = 6 for each cell culture and experimental conditions) by enzyme immunoassay according to the instructions of the supplier (human IGF1 Abcam; rat IGF1 - GenWay Biotech, San Diego, CA).
Statistical analysis. The data are expressed as the MEAN(SEM. Statistical analysis was performed by Student’s t-test and results were considered statistically significant at p<0.05.
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