Supplementary Methods

Immunohistochemistry. The tissue sections were dealed with 3% hydrogen peroxide and heated in pH 8.0 EDTA for antigen retrieval after routine deparaffinization and hydration. The antigen-antibody reactions of Caspase-8 and c-Src set out at 4°C overnight following serum blocking. The streptavidin/peroxidase kit (Invitrogen) was used to attain antigen-antibody reactions. The purified monoclonal antibodies against RNF43 (ab84125, Abcam) and E-cadherin (ab-1416 Abcam) were used at 2 μg/ml and goat-related biotin-conjugated IgG was applied as the secondary antibody. Two independent observers scored the immunohistochemical signals. The scores were characterized as the number of stained cells divided by the total number of cancer cells counted. Four high-power fields (× 400) per slide were calculated, then the results were averaged. The positive outcome was defined as unequivocal staining of cytoplasm in > 50% of cancer cells.
EMT signaling. Cells were serum-starved for 1 day, and plated onto 10 cm nontissue culture-treated dishes (1.0 × 106 per dish) precoated with 10 μg/ml Fibronectin (Millipore) for 2 days. The morphological changes were observed following 5-day attachment on the Fibronectin-coated dishes. EMT-related signaling were analyzed after 1-day attachment on the Fibronectin-coated dishes. As indicated time, the cells lysates were procured. Cells lysates were analyzed by immunoblotting against the specific antibodies as described.
Cell culture and DNA/shRNA transfection and stable cell lines generation. A549 and NCI-H522 cell lines were obtained from American Type Culture Collection (ATCC), and were cultured in RPMI 1640 in the addition with 10% fetal bovine serum (FBS, Hyclone, CA). NCI-H1623, NCI-H1975 and NCI-H2073 were generous gifts from professor Chen Huang at Xi’an Jiaotong University. The cell lines in our study were authenticated by short tandem repeat (STR) analysis. MG132 proteasome inhibitor was purchased from Calbiochem and added into the medium at 25 μg/ml overnight. R-spondin1-4 (Q2MKA7; NP_848660; Q9BXY4; Q2I0M5) were purchased from Biotech and used at the concentration of 1.0 mg/ml. Monoclonal antibodies specific for the extracellular domain of Frz8 and RNF43 were constructed by Abcam and used as the concentration of 10mmol/L. Knockdown of Caspase-8, Hakai, RNF43, E-cadherin, c-Src or Frz8 was performed using lentivirus-delivered short hairpin RNA (shRNA) which was synthetized by GenePharma (Shanghai, China). Following lentiviral transfection, the stable cell line was selected under a dose of 500 μg/ml G418 (Gibco, Invitrogen, CA). All shRNAs in this study was designed for three, but most efficient shRNA would be picked up in the preliminary test. The cDNAs of interest, including wild type c-Src (Src WT) and Y527F mutant c-Src (Src Y527F); wild type E-cadherin (E-cad WT), Y755F+Y756F+Y757F mutant E-cadherin (E-cad Y755-757F) and Y797A mutant E-cadherin (E-cad Y807A); RNF43 structural mutants; full-length ZNRF3 were cloned into MSCV-IRES-zeo plasmid with HA tag. The plasmids with the cDNAs of interests were transfected into the packaging cells, and viral supernatants were removed. Subsequently, cells were cultured in the viral supernatants for 2 days before selection for stable cell line with 10 mg/ml zeocin (Invitrogen) for 14 days. 
Subcellular extract preparation. The subcellular extract assay was done as protocol.[16] Briefly, cells were attached onto the Fibronectin-coated dishes. At the indicated time point, the adherent cells were pre-extracted with 0.5% Triton X-100 lysis buffer for half an hour. This fraction, termed cytosolic fraction, was clarified by centrifugation (500 × g, 5 min) to remove nuclei. Nuclear fraction was selected from the remaining fraction on the dish, lysed in radioimmunoprecipitation (RIPA) buffer for 5 min on ice, and scraped off dish. This fraction was purified by centrifugation (14,000 × g, 10 min). Lysates of both fractions were analyzed by immunoblotting. Nuclear fraction, cytoplasmic fraction, or total cell lysate was freshly made by cell extracts kits. 

Immunoblotting and immunoprecipitation. Protein extracts of whole cell or subcellular fraction were dissolved in 10% SDS-polyacrylamide gels (SDS-PAGE) and electrophoretically transferred onto polyvinylidene difluoride (PVDF, Millipore) membranes. We blocked the membranes for 1 h in Tris-buffered saline Tween-20 (TBST) including 5% non-fat dried milk, then were incubated overnight at 4℃ with appropriate primary antibodies: anti-Src (sc-130124 Santa Cru z), anti-phospho-Src (sc-81521 Santa Cruz); anti-caspase-8 (sc-70501 Santa Cruz); anti-E-cadherin (ab-1416 Abcam); anti-Snail (ab-82846 Abcam); anti-Twist (sc-15393 Santa Cruz); anti-Slug (sc-166476 Santa Cruz); anti-Fibronectin (ab-6328 Abcam); anti-Vimentin (ab-8978 Abcam); anti-N-cadherin (ab-12221 Abcam); anti-Lamin A/C (sc-6215 Santa Cruz); anti-β-catenin (ab-32672 Abcam); anti-phospho-β-catenin (ab-16743 Abcam); anti-GSK-3β (ab-93926 Abcam); anti-Dishevelled 3 (Dvl3) (ab-76081, Abcam); anti-Frizzled 8 (Frz8) (ab-75235 Abcam); anti-Frz2 (ab-109092 Abcam); anti-Leucine-rich repeat-containing G-protein coupled receptor 6 (LGR6) (ab-126747 Abcam); anti-Hakai (ab-91185 Abcam); anti-ubiquitin (ab-7254 Abcam); anti–β-actin (sc-130300 Santa Cruz); anti-hemagglutinin (anti-HA, 12CA5 or 3F10 Roche Applied Science); anti-phosphotyrosine (p-Tyr-100, Cell signaling)；K48-specific ubiquitin antibody (ab-140601, Abcam); K63-specific ubiquitin antibody (ab-179434, Abcam). Following incubation for 1 h with secondary antibodies conjugated to horseradish peroxidase (Jackson ImmunoResearch Laboratories Inc.), the immunoblotting bands were visualized using chemiluminescence (SuperSignal West Pico Chemiluminescent substrate, Pierce). For immunoprecipitation, 500 μg protein was dealed with 2 μg specific antibody or 2 μg glutathione S-transferase-SH2 (GST-SH2) fusion protein for 1 h. Complexes were precipitated with 25 μl protein A/G (Pierce) or glutathione (GE Healthcare) beads. Then, beads were washed three times, eluted in the boiling Laemmli buffer, resolved in 10% SDS-PAGE and electrophoretically transferred onto PVDF membranes. All immunoblottings were repeated twice to confirm the consistence of our results. 

Immunofluorescence. Cells were seeded onto coverslips precoated with Fibronectin (10 μg/mL) for 1 day, such that they were confluent and allowed to stimulate intracellular signaling. Subsequently, cells were fixed with 4% paraformaldehyde for 10 min, permeabilized in PBS involving 0.1% Triton X-100 for 3 min, and blocked with 2% BSA in PBS for 60 min at room temperature. Cells were subsequently stained with antibodies against E-cadherin and RNF43 for 1 h. Cells were exposed to secondary antibody (Alexa 488 or 565, Invitrogen) after washing several times in PBS. Samples were mounted in Vectashield hard set mounting medium (Vector Laboratories) and imaged on a confocal microscopy.
Reverse transcription-polymerase chain reaction (RT-PCR). We synthesized cDNAs with an oligo primer from total RNA extracted using the RNeasy kit (QIAGEN, Germany), which were amplified with specific paired primers and Ex Taq polymerase (Takara, Japan) by PCR as follows: denaturation at 95℃ for 30 s, 30 cycles of annealing at 50-60℃ for 30 s, and elongation at 75℃ for 60 s. The primers for E-cadherin (sense: 5′-TGTAGTTACGTATTTATTTTTAGTGGCGTC-3′ and anti-sense: 5′-CGAATACGATCGAATCGAACCG-3′), Vimentin (sense: 5'-GACAATGCGTCTCTGGCACGTCTT-3' and anti-sense: 5'- TCCTCCGCCTCCTGCAGGTTCTT-3'), RNF43 (sense: 5’-GCAGGAGCTACGGGTCATTTC-3’ and anti-sense: 5’-GATGCTGATGTAACCAGGGGT-3’) and GAPDH (sense: 5’-TCACTGCCACCCAGAAGACTG-3’ and anti-sense 5’-GGATGACCTTGCCCACAGC-5’) were constructed by GenePharma (Shanghai, China). Each signal intensity was normalized to GAPDH as control.
Luciferase reporter assay-based siRNA library screening. As reported before17


[ ADDIN EN.CITE ]
, 1×105 A549 cells-E-cadherin-F-Luc/R-Luc cells were seeded in 24-well plates, 18 h before transfection. On the next day, 10ng/ml final concentration of pooled siRNAs (3 siRNAs/gene) were transfected using RNAiMAX reagent (Life Technology). Cells were collected at the post-transfection 48 h and tested for luciferase activity using the Glomax 96 microplate luminometer (Promega). The remaining cell lysate was saved for immunoblotting to confirm E-cadherin-F-Luc protein level changes indicated by luciferase assay.
In vitro ubiquitination assay. As reported before18[]
, T7-tagged E-cadherin and His-tagged active c-Src, Src Y527F were transfected and translated in vitro with the TNT System (Promega). RNF43 immunocomplexes were precipitated from RNF43-transfected A549 cells and incubated with T7-tagged E-cadherin, Src Y527F recombinant ubiquitin, recombinant human E1 and E2 (UbcH5a, UbcH7, UbcH13/Uev1a) in Ubiquitin Conjugation Reaction Buffer and 13 Mg-ATP solution (Boston Biochem) for 1 hr at 30℃. 

Luciferase reporter assay. With 24-hour transient transfection, cells were lysed in 100 μl of lysis buffer. The luciferase activity was determined in 20 μl of lysate by a luminometer using the dual luciferase assay system (Promega, CA) as previously reported.15


[ ADDIN EN.CITE ]
 The activity of the Renilla luciferase was used as control, then the firefly luciferase activity was normalized. Results were calculated by dividing the normalized values by the normalized values obtained following transfection of the corresponding control vector. To assess the β-catenin/TCF/LEF activities using the TOP/FOP-FLASH reporter system, the normalized values obtained with the FOP-FLASH reporter plasmid were subtracted from the normalized values obtained with the TOP-FLASH reporter plasmid. 
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