Legends to supplemental figures

Figure S1. Suboptimal concentrations of sunitinib inhibited proliferation and sunitinib colocalized with LAMP1. (A) The proliferative capacity of RCC10 cells in the presence of sunitinib (2.5 mol/L, sun) was tested by counting the cells at the indicated times. Data are the mean fold increase  SD. The fold increase of untreated cells was taken as the reference value for statistics. The statistical significance of treated compared to untreated cells is indicated; *, P < 0.05; **, P < 0.01. (B) Immunofluorescence to the lysosomal protein LAMP1 in control (Ct) or sunitinib-treated cell lines (sun) (RCC10, A498) and primary cells (CC, TFE3) after 48 h incubation. Sunitinib autofluorescence is shown. Merged fluorescence is also shown. 

Figure S2. Sunitinib accumulated in lysosomes but not in early endosomes. Immunofluorescence to early endosome antigen 1 (EEA1) in control (Ct) or sunitinib-treated (2.5 mol/L, sun) 786-O cells after incubation for 48 h. Sunitinib autofluorescence is shown. Merged fluorescence is also shown. 

Figure S3. Sunitinib sequestration is independent of the oxygen concentration. (A) The mean autofluorescence of sunitinib was followed by FACS analysis with cells incubated in normoxic conditions or after 24 h of incubation in hypoxia. (B) Determination of the viability of cells incubated in the absence (Ct) or presence of 2.5 mol/L of sunitinib (sun) in normoxic or hypoxic conditions. (C) 3.106 786-O cells were subcutaneously injected into nude mice as already described.1,2 When tumors reach 100 mm3, mice were given by gavage the solution without or with 40 mg/kg sunitinib. Tumors sections were analyzed for sunitinib autofluorescence. Nuclei are stained with DAPI (blue).

Figure S4. A suboptimal concentration of sunitinib induced incomplete autophagy. (A) RCC10 cells were incubated with sunitinib (2.5 mol/L) or chloroquine (CHL, 40 mol/L) for the indicated times. The amount of LC3-I/LC3-II and SQSTM1, markers of autophagy, were determined by immunoblotting. NAA10 is shown as a loading control. The amounts of LC3-I/LC3-II, SQSTM1 and ABCB1 were determined by immunoblotting using an additional cell line (A498 cells). Actin is shown as a loading control. (B) LC3-I/LC3-II, SQSTM1 and ABCB1 were determined by immunoblotting in 2 primary cells (CC and TFE3). Actin is shown as a loading control. 

Figure S5. Amino acid starvation enhanced sunitinib resistance. Determination of the percentage of viable RCC10 and A498 cells in the absence (Ct) or presence of 2.5 (sun 2.5) or 10 mol/L (sun 10) of sunitinib during 24 h. Cells were cultured either in normal or HBSS medium.

Figure S6. Accumulation of LC3-II and SQSTM1 in sunitinib-resistant cells. The amounts of LC3-I/LC3-II and SQSTM1 were determined by immunoblotting in 786-OS cells in the absence (-) or presence of 2.5 mol/L of sunitinib (+), in 786-OR cells and in sensitive (S) and resistant (R) RCC10 cells. NAA10 is shown as a loading control.

Figure S7. Increased ability of 786-OR cells to accumulate sunitinib. Phase contrast microscopy showing modifications to the cell shape and accumulation of yellow granules in 786-OS cells incubated with 2.5 mol/L of sunitinib for 48 h and 786-OR cells chronically incubated with 7 mol/L of sunitinib. Note that the accumulation of yellow granules is substantial in 786-OR cells.

Figure S8. RCC10-sunitinib-resistant cells were more anchorage-dependent. Quantification of the number (left histogram) and the size (right histogram) of colonies of RCC10S and RCC10R cells seeded in soft agar; *, P < 0.05.

Figure S9. LLOM, elacridar, BAF or a combination of these different drugs alone or with sunitinib induced a higher mortality in 786-OS cells than in 786-OR cells. (A) Effect of increasing concentrations of elacridar (E) on cell viability after incubation for 24 h. *, P < 0.05; **, P < 0.01;  ***, P < 0.001. (B) Effect of increasing concentrations of LLOM (L) on cell viability after incubation for 24 h. **, P < 0.01. (C) Effect of increasing concentrations of elacridar (E) and a suboptimal concentration of LLOM (L, 1 mol/L see part B of the figure) on cell viability after incubation for 24 h. **, P< 0.01;  ***, P< 0.001. (D) Determination of the percentage of viable 786-OS and 786-OR cells after incubation for 24 h with the indicated combinations of sunitinib (sun 2.5 mol/L), BAF (B 50 nmol/L), elacridar (E 5 mol/L). **, P < 0.01;  ***, P < 0.001.

Figure S10. The combination of a lysosomal destabilizing agent and an inhibitor of ABC transporters reverts sunitinib resistance of RCC10 cells. (A) Immunofluorescence to ABCB1 of control (Ct) or sunitinib-treated (sun, 2.5 mol/L) sensitive RCC10 cells (RCC10S) incubated for 48 h and of resistant RCC10 cells (RCC10R) in the presence of sunitinib (sun). (B) Determination of the percentage viable of RCC10S and RCC10R cells after incubation for 24 h with the indicated combinations of drugs sunitinib (sun 2.5 mol/L), LLOM (L 1 mol/L), elacridar (E 5 mol/L). *, P < 0.05; **, P < 0.01. 

Figure S11. Proteasome inhibitors induced the death of cells resistant to sunitinib. The proteasome inhibitors MG132 (mg, 10 mol/L) or bortezomib (borte, 5 mol/L) alone or in combination with sunitinib (sun, 2.5 mol/L for RCC10 cells and 5 mol/L for CC cells) decreased the viability of RCC10S, RCC10R (A) and CC cells (B) after incubation for 24 h. *, P < 0.05; **, P < 0.01; ***, P < 0.001; NS, nonsignificant.

Figure S12. Analysis of cbioportal databases highlighted the prognostic value of a cluster of proteasome-associated genes. (A) Heatmaps of 3 microarrays (GSE 14494, 11151 and 22541, GSE14994) for the relative expression of PSMB8, PSMB9, PSMB10 and PSMF1). N = normal tissue; C, carcinoma; P, primary tumor; M, metastasis. (B) Kaplan–Meier analysis of overall survival of patients with RCC at cbioportal. Overall survival was calculated from patient subgroups with mRNA levels for PSMB8, PSMB9, PSMB10 and PSMF1 that were 1.4 less or greater than the median value. Statistical significance (p value) is indicated. (C) Kaplan–Meier analysis of disease-free survival or overall survival of patients with nonmetastatic (M0) or metastatic (M+) RCC. Statistical significance (P value) is indicated. 

Supplemental materials and methods
Gene expression microarray analysis
Four publicly available microarray datasets were analyzed to determine the relationship between proteasome related genes mRNA levels, patient diagnosis, and outcome (Fig. S12, Table S1 (see below)).3,4 Transcriptomic and clinical data from 519 Renal Clear Cell Carcinoma were downloaded through the cBio Cancer Genomics Portal (www.cbioportal.org, TCGA Provisional; RNA-Seq V2). We also queried 3 published datasets (GSE14494, GSE11151 and GSE22541; n=70 and 54) using the InSilico DB platform (https://insilicodb.com/). Heatmap visualization was performed using GENE-E (http://www.broadinstitute.org/) and Boxplots were created using the BoxPlotR tool (http://boxplot.tyerslab.com/).
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Table S1. Description of microarrays.
	GSE14994
	· clear cell renal cell carcinoma(59)
· normal/control(11)
· Affymetrix U133A gene chip
· Beroukhim R, Brunet JP, Di Napoli A, Mertz KD et al. Patterns of gene expression and copy-number alterations in von-hippel lindau disease-associated and sporadic clear cell carcinoma of the kidney. Cancer Res 2009 Jun 1;69(11):4674-81. PMID: 19470766
GSE14994 :
normalisation SCAN

	ISDB10108
	· normal kidney(3) : GSE11151
· primary clear-cell renal cell carcinoma(24) : GSE22541
· paired pulmonary metastasis of clear-cell renal cell carcinoma (laser resection)(24) : GSE22541
· Affymetrix HG-U133_PLUS_2 gene chip (51)
1. normalisation fRMA


	GSE11151
	· Yusenko MV, Kuiper RP, Boethe T, Ljungberg B et al. High-resolution DNA copy number and gene expression analyses distinguish chromophobe renal cell carcinomas and renal oncocytomas. BMC Cancer 2009 May 18;9:152. PMID: 19445733
· 

	GSE22541
	· Wuttig D, Zastrow S, Füssel S, Toma MI et al. CD31, EDNRB and TSPAN7 are promising prognostic markers in clear-cell renal cell carcinoma revealed by genome-wide expression analyses of primary tumors and metastases. Int J Cancer 2012 Sep 1;131(5):E693-704. PMID: 22213152



