Online Data Supplements - MATERIAL AND METHODS

Materials Patient material was obtained after informed consent. Tissue samples (approximately 1x1x2 cm in size) were removed, and either snap-frozen in liquid nitrogen for RNA isolation, or immediately after organ removal fixed in 4% paraformaldehyde Cyst fluid was collected by aspiration, and stored at either 4ºC (short-term) or –20ºC (long-term). Urine samples were immediately stored at either 4ºC (short-term) or –20ºC (long-term), and centrifuged at 14000 rpm for 5 min. The supernatant was stored at -20°C for further analysis. For RNA isolation, frozen tissue was homogenized in 4 M guanidinium isothiocyanate/0.72%ß-mercaptoethanol using a polytron (PT-MR2100, Kinematica AG, Lucerne, Switzerland). Total RNA was subsequently purified on a caesium chloride gradient. The vasopressin-2-receptor anatagonist SR121463 was kindly provided by Sanofi-Aventis.

Gene expression profiling and semiquantitative RT-PCR Microarray analysis was performed as described 1. For semiquantitative RT-PCR, total RNA (1µg) was purified with the RNase free DNase set (Qiagen, Hilden, Germany), and reverse transcribed into cDNAs using an oligo (dT) 12-18 primer and Superscript II reverse transcriptase (Invitrogen, Carlsbad, CA, USA). For each PCR reaction, ß-actin or GAPDH expression was used as an internal standard control (22). The following primers were used: for sFRP4 amplification - 5’ atcggtgcaagtgcaaaaag 3’ and 5’ tatgtggacactggcaggag 3’. The amplification cycle consisted of a hot start at 94°C for 2 min., followed by multiple cycles of denaturation at 94°C at 1 min., annealing at 58°C for 1 min and elongation at 72°C for 1 min. Cycle number was adjusted to mRNA expression level of the different genes. The PCR products were separated on a 2% agarose gel and analyzed in relation to the corresponding control band.

Cell culture Conditionally immortalized proximal tubular epithelial (PT) cells from the SV40 immorto mouse (kindly provided by H. Pavenstädt, Münster) were maintained at 33ºC in DMEM-F12 supplemented with 2% calf serum. For differentiation of the PT cells, temperature was raised to 37ºC. Immortalized mIMCD-3 cells (referred to as IMCD cells) (ATCC) were grown in DMEM - F12 medium supplemented with 10% calf serum. Human embryonic kidney cells (referred to as HEK-293T cells) were grown in DMEM supplemented with 10% calf serum 
Coimmunoprecipitations Western blot analysis and coimmunoprecipitations were performed as recently described 2. Briefly, HEK 293T cells were harvested 24 hours after transfection in PBS and lysed in a buffer containing 20 mM Tris-HCL (pH 7,5), 1% Triton X-100, 25 mM NaF, 12,5 mM Na4P2O7, 0,1 mM EDTA, 50 mM NaCl, 2 mM Na3VO4 and protease inhibitors. During centrifugation (15,000 g for 15 min, 4 °C) and ultra centrifugation steps of the lysates (45,000 rpm for 30 min, 4°C) protein G−sepharose beads were pre-incubated with the appropriate antibody, finally cell lysates were incubated for 2 hours on an overhead-shaker at 4 °C. Beads were washed extensively with lysis buffer and bound proteins were separated by 10% SDS - and 7% SDS PAGE. Myc (Upstate), V5 (Serotec), β-catenin (Transduction Laboratories),-tubulin (Sigma), Flag (Sigma), -actin (Cell Signalling) antibodies were used to detect tagged or endogenous proteins. The sFRP4 monoclonal antibody was recently described 3.

Reporter Assays HEK 293T cells were seeded into 12-well plates 24 hours prior to transfection. For determining luciferase or alkaline phosphatase activity, 1 µg TOPFLASH or pSEAP2b-reporter constructs were co-transfected with 1 µg ß-galactosidase plasmid, using calciumphosphate method. Transfections were performed in triplicates. Cell lysates for luciferase assays and ß-galactosidase activity measurements, were collected 24 hours post transfection together with supernatants for alkaline phosphatase activity assays. For the latter the Great EscAPe SEAP chemiluminescence detection kit (BD Bioscience) was used, following the protocol provided by the company. The results are presented as relative luciferase or alkaline phosphatase activities after normalization for ß-galactosidase activity.

Organ preparation Kidneys were explanted from Pkd2-, Invs- or pcy -mice at E16 (Pkd2), E20 (Invs) or 10, 13, 14, 21, 41 and 56 week old pcy-mice respectively and used for western blot analysis immediately after organ removal. Additionally, material from the head was used for genotyping. For western blot analysis, the kidneys were homogenized and lysed for 30 minutes on ice in a buffer containing 1% Triton and 0.1 mM EDTA. Protein concentrations were measured using Lowry reagents and equal amounts were used for western blot analysis. 

Genotyping Pkd2 and Invs E16 and E20 embryos were genotyped by PCR. For the Invs mice, 5’-GATTACGTAATAGTGGTCCCTCAGG-3`, 5’-CTGTCCAGTGCACCATGTGGACCT-3’ primers were used to amplify the thymidine kinase cassette, and 5’-GTATTTACTCAGTGGCCTCAG-3’, 5’-CCGATCACAGGATTGCTAG-3’ primers to amplify exon 3; for Pkd2-mice, 5’-CCCATGGCGATGCCTGCTTGCCG-3’, and 5’-GGCGATAGAAGGCGATGCGCTGCG-3’ primers were used to amplify the neomycin cassette and 5’-CGTCCAATGAATTTGCACCAACAAGAACGC-3’, 5’-CTTTCGTCCTGCTCCAGGCAAGCGTGGAGC-3’ primers to amplify a Pkd2 specific region to distinguish between wildtype, heterozygote and homozygote animals. 

Sub cellular fractionation To analyse cytoplasmic levels of β-catenin, transfected HEK 293T cells were treated as previously described 2.

Xenopus laevis embryo manipulations After in vitro fertilization, eggs were cultured in 0,1 × Marc’s modified Ringer’s medium. Capped synthetic RNAs were generated with T7 or SP6 RNA polymerases by in vitro transcription of plasmids using mMessage mMachine kits (Ambion). RNA microinjections were performed according to standard techniques using a time- and pressure triggered microinjection system (Narishige, Japan). The phenotypes were scored at tadpole stages 37 and 38. 

Zebrafish embryo manipulations All methods were recently described 4. The transgenic zebrafish line Wt1b::GFP was kindly provided by Christoph Englert (Leibniz Institute for Age Research – Fritz Lipmann Institute, Jena, Germany) 5. Briefly, embryos were dechorionated manually at 24-30 hpf, and were kept at 28.5° C in Danieau´s solution with 0.003% 1-Phenyl-2-thiourea (Sigma) to suppress pigmentation. Staging was done according to hours post fertilization (hpf). Embryos were microinjected at the 1 to 2 cell stage with various amounts of synthesized capped human sFRP4 mRNA diluted in a solution containing 200 mM KCL, 0.1% Phenol Red, and 10mM HEPES (pH 7,5). Zebrafish embryos were analyzed under a Leica MZ16 stereo-microscope. Pictures were taken with a SPOT Insight Fire Wire System and processed with the SPOT Imaging Software (Diagnostic Instruments).
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