SUPPLEMENTAL INFORMATION
Supplemental Figures
Figure S1. Untargeted metabolomics analysis of MET deletion in liver cancer. (A) Landscape of MET deletion-mediated metabolic alteration. WT and MET KO HepG2 cells (1 × 107) were cultured and individually subjected to a GC/LC-MS based assay, and all differentially produced metabolites between WT and MET KO cells were quantified and clustered through hierarchical clustering. Colors indicate the concentration of intracellular contents (red, upregulation; green, downregulation). (B) Metabolite-metabolite correlation analysis under MET deletion. Correlations including statistical significances of all the metabolites were analyzed and expressed as Pearson’s correlation coefficients (r). Significant metabolite-metabolite correlations (r values with P < 0.05) were packaged and presented as indicated. Positive and negative correlations were represented and protracted from 1 to -1 in red and blue, respectively. (C) Overview of MET deletion on metabolic pathways. Diﬀerential metabolite-associated metabolic pathways were analyzed by MetaboAnalyst with the default parameters of Homo sapiens. The deeper red, the greater -log (p) value indicating a more signifcant diﬀerence; the darker yellow, the greater impact of the pathway. (D) KEGG pathway enrichment analysis under MET deletion. Diﬀerential metabolic pathways were enriched based on the KEGG metabolic process classification with Reference pathway (KO). Representative groups of alterative pathways were shown as indicated. Different circles represent the AS values of diferent metabolic pathways. Univariate analysis of variance (ANOVA) was used to determine the significance of diﬀerences in relative contents between diﬀerent groups. Abbreviations: #, individual repetition; WT, wild-type; KO, knockout; MET, MET proto-oncogene, receptor tyrosine kinase; KEGG, Kyoto Encyclopedia of Genes and Genomes.

Figure S2. Glucose and glutamine support HGF-MET signaling-mediated biogenesis. (A) Validation of MET deletion in liver cancer cell lines. Efficiency of MET KO and KD was tested by western blot analysis. (B) Dependency of glucose and glutamine in HGF-MET signaling-mediated biogenesis. After being pre-cultured respectively in normal medium, without glucose, without glutamine or medium without both for 12 h, HepG2 MET WT or MET KO cells (5 × 104) were individually treated with HGF (40 ng/ml) for 24 h or not treated, and subsequently subjected to analysis of DNA, triglyceride and aspartate contents. Data are presented as the means ± SD from at least 3 independent experiments. Statistically significant differences with two-tailed Student’s t-test are marked as * (p < 0.05) or ** (p < 0.01). Abbreviations: Ctrl, normal medium; No Glu, glucose-deleted medium; No Gln, glutamine-deleted medium; No Glu&Gln, both glucose- and glutamine-deleted medium.

Figure S3. PDHC and GLS are potential substrates of MET kinase. (A) Prediction of MET-binding motif in PDHC and GLS. Proline (P)-rich domain (PxPP) responsible for binding the MET-docking site was individually identified in the sequences of PDHA1, DLAT/PDCE2, PDHX and GLS, and highlighted in red underlined letters. (B) Assessment of tyrosine kinase-mediated phosphorylation of PDHC and GLS. HepG2 cell lysates (5 × 105) were subjected to co-immunoprecipitation and western blot analysis with the indicated antibodies. Abbreviations: PDHA1, pyruvate dehydrogenase E1 alpha 1 subunit; DLAT/PDCE2, dihydrolipoamide S-acetyltransferase; PDHX, pyruvate dehydrogenase complex component X; PDHX, pyruvate dehydrogenase complex component X; GLS, glutaminase 1.

Figure S4. Characterization of HGF-MET-targeted drug resistant cells. (A) Evaluation for growth property of MET-targeted inhibitor- or antibody-insensitive cells. MET-targeted inhibitor- or antibody-insensitive HepG2 cells (1 × 104; 2.5 × 103; 0.5 × 103) were individually subjected to analysis of cell proliferation, viability and colony-formation capacity. WT and MET KO HepG2 cells were used as controls. (B and C) Validation of drug resistance in MET-targeted inhibitor- or antibody-insensitive cells. MET-targeted inhibitor- or antibody-insensitive HepG2 cells (1 × 104; 2.5 × 103; 0.5 × 103) were individually treated with an inhibitor of MET (JNJ-38877605, 50 nM) (B) or anti-MET antibody (5D5, 40 μg/ml) (C), and then subjected to analysis of cell proliferation, viability and colony-formation capacity. (D and E) Metabolic assessment of MET-targeted inhibitor- or antibody-insensitive cells in response to HGF stimulation. MET-targeted inhibitor- or antibody-insensitive cells (5 × 104) were withdrawn from the sustaining drugs and starved overnight, then stimulated with or without HGF (40 ng/ml) for 24 h, and subsequently subjected to analysis of cancer metabolism (D) and biogenesis (E). Data are presented as the means ± SD from at least 3 independent experiments. Statistically significant differences with two-tailed Student’s t-test are marked as * (p < 0.05) or ** (p < 0.01). Abbreviations: In-insen, inhibitor-insensative; Ab-insen, antibody-insensitive.

Figure S5. HGF-MET-targeted drugs propel autophagosome formation. (A) Impact of MET kinase inhibition on its protein level. HepG2 cells (5 × 104) were treated with an inhibitor of MET (JNJ-38877605, 50 nM) for 24, 48 and 72 h or not treated, and subsequently subjected to western blot analysis with the indicated antibodies. (B) Construction of autophagy-deficient HepG2 cell line. HepG2 cells (2 × 104) were transfected with ATG5-specific siRNA (ATG5 KD) or non-targeting siRNA control (ATG5 WT). Seventy-two h after transfection, the knockdown efficiency of ATG5 was validated by wstern blot. (C) Impact of MET-targeted inhibitor or antibody on induction of autophagosome formation in HepG2 cells. HepG2 cells  (5 × 107) were individually treated with vehicle control, an inhibitor of MET (JNJ-38877605, 50 nM) or anti-MET antibody (5D5, 40 μg/ml) for 24 h, and subsequently subjected to electron microscopy photographing. Representative images and quantification are shown as indicated. Abbreviations: ATG5, autophagy related 5; KD, knockdown.

Figure S6. Y1234/1235 dephosphorylated MET strengthens autophagy flux and cancer biogenesis. (A) Impact of Y1234/1235 dephosphorylated MET on autophagy flux. HepG2 MET KO cells (5 × 104) were individually transfected with vehicle control, or plasmids encoding WT or dephosphorylated mutants (Y1234/5F and Y-full-F) of MET. Twenty-four h after transfection, cells were incubated with or without BAFA1 (50 nM) for 4 h, and subsequently subjected to western blot analysis with the indicated antibodies. (B) Effect of Y1234/1235 dephosphorylated MET on LC3-SQSTM1 interaction. HepG2 cells stably expressing GFP-LC3 (5 × 105) were individually transfected with vehicle control, or plasmids encoding WT or dephosphorylated mutants of MET. Twenty-four h after transfection, cell lysates were subjected to co-immunoprecipitation and western blot analysis with the indicated antibodies. (C) Impact of Y1234/1235 dephosphorylated MET on the HGF-MET axis-mediated Warburg effect and glutaminolysis. WT and MET KO HepG2 cells (5 × 104) were individually transfected with vehicle control or a plasmid encoding Y1234/1235 dephosphorylated MET. Twenty-four h after transfection, cells were starved overnight, then stimulated with or without HGF (40 ng/ml) for 6 h, and subsequently subjected to analysis of glucose consumption, lactate production, glutamine consumption and glutamate production. (D) Effect of Y1234/1235 dephosphorylated MET on HGF-MET axis-mediated cancer biogenesis. WT and MET KO HepG2 cells (5 × 104) were individually transfected with vehicle control or a plasmid encoding Y1234/1235 dephosphorylated MET. Twenty-four h after transfection, cells were starved overnight, then stimulated with or without HGF (40 ng/ml) for 24 h, and subsequently subjected to analysis of DNA, triglyceride and aspartate contents. (E) Immunoprecipitation assay of Y1234/1235 dephosphorylated MET within the conventional autophagic interactome (ULK1, MTOR, BECN1, ATG7, ATG5 and ATG16L1). HepG2 MET KO cells (5 × 105) were individually transfected with plasmids encoding WT or de-phosphorylated mutants of MET. Twenty-four h after transfection, cell lysates were subjected to co-immunoprecipitation and western blot analysis with the indicated antibodies. Data are presented as the means ± SD from at least 3 independent experiments. Statistically significant differences with two-tailed Student’s t-test are marked as * (p < 0.05) or ** (p < 0.01). Abbreviations: Y1234/5F, both Y1234 and Y1235 mutated to F; Y-full-F, all Y sites mutated to F; BAFA1, bafilomycin A1.

Figure S7. Serum starvation eliminates Y1234/1235 phosphorylation of MET to increase autophagy flux for biogenesis. (A) Impact of serum starvation on Y1234/1235 phosphorylation of MET. HepG2 cells (5 × 104) were individually treated with serum starvation overnight or not treated, and subsequently subjected to western blot analysis with the indicated antibodies. (B) Impact of serum starvation on MET-LC3 interaction. After serum starvation overnight or no starvation, HepG2 cells stably expressing GFP-LC3 (5 × 105) were subjected to immunoprecipitation and western blot analysis with the indicated antibodies. (C) Effect of MET on serum starvation-expedited autophagy flux. After pre-incubation with or without CQ (20 μM) for 2 h, HepG2 MET WT or KO cells (5 × 104) were individually starved without serum overnight or not starved, and subsequently subjected to western blot analysis with the indicated antibodies. (D) Effects of MET on autophagy-mediated biogenesis under serum starvation. After pre-incubation with or without CQ (20 μM) for 2 h, HepG2 MET WT or KO cells (5 × 104) were individually starved without serum overnight, and subsequently subjected to analysis of DNA, triglyceride and aspartate contents. MET-targeted inhibitor- or antibody-insensitive cells were used as controls. (E) Impact of MET on autophagy-mediated biogenesis under HGF stimulation. After pre-incubation with or without CQ (20 μM) for 2 h, HepG2 MET WT or KO cells (5 × 104) were individually starved overnight and treated with HGF (40 ng/ml) for 24 h, and then subjected to analysis of DNA, triglyceride and aspartate contents. MET-targeted inhibitor- or antibody-insensitive cells were used as controls. Data are presented as the means ± SD from at least 3 independent experiments. Statistically significant differences with two-tailed Student’s t-test are marked as * (p < 0.05) or ** (p < 0.01). Abbreviations: S., serum; CQ, chloroquine.

Figure S8. TCGA-based bioinformatics analysis of the relationship between MET, HGF and autophagy in liver cancer. (A) Differential expression analysis of MET, HGF and SQSTM1 in paired tumor and normal tissues within the TCGA database. Genome data of MET, HGF and SQSTM1 in paired tumor and normal tissues were individually extracted from the TCGA database, and subjected to comparison using analytical tools in cBioPortal. Black arrows indicate relative expression levels of MET, HGF and SQSTM1 in liver cancer (LIHC). (B) Visual interactive network between MET, HGF and SQSTM1 in LIHC. The network contains 53 nodes, including 3 query genes and the 50 most frequently altered neighbor genes (out of a total of 296). Abbreviations: TCGA, The Cancer Genome Atlas; LIHC, liver hepatocellular carcinoma.

Figure S9. Combined effects of MET inhibitor and CQ on autophagy in xenograft tumor. (A and B) Analysis of autophagy state and Y1234/1235 phosphorylation of MET in xenograft tumors under combination treatment of MET inhibitor and CQ. Individual samples (n=3) from each treated group in SMMC-7721 (A) and Huh-7 (B) xenograft tumors were randomly selected and homogenized to extract proteins for western blot analysis with the indicated antibodies. Densitometry-based quantification of related protein level is presented at the bottom. (C and D) Analysis of PDHC and GLS activity in xenograft tumors under combination treatment of MET inhibitor and CQ. Individual samples (n=3) from each treated group in SMMC-7721 (C) and Huh-7 (D) xenograft tumors were randomly selected and subjected to enzyme activity analysis as indicated. (E and F) Safety assessment for combination treatment of MET inhibitor and CQ in xenograft-bearing mice. Body weight and liver weight in all individual samples (n=10) from each treated group in SMMC-7721 (E) and Huh-7 (F) xenograft mice were measured after sacrifice, and reported as the mean weight ± SD. Statistically significant differences with two-tailed Student’s t-test are marked as * (p < 0.05) or ** (p < 0.01). Abbreviations: MET-in, MET inhibitor; CQ, chloroquine.
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