Supplementary methods 
Reverse transcription quantitative polymerase chain reaction (RT-qPCR). 
Total RNA was extracted using Trizol Reagent (Sigma-Aldrich, T9424) and purified on NucleoSpin® RNA II columns (Macherey-Nagel, 740955-250) according to the manufacturer’s instructions. One µg of total RNA was used for cDNA synthesis using the ImProm-II™ Reverse Transcription System (Promega, A3800). cDNA samples were diluted 1:20 and real-time PCR was performed in a  FAST SYBR green master mix (Applied Biosystems, 4472908) using the 7500 Real-Time PCR System (Applied Biosystems, Saint-Aubin, France). The fold change in expression of each target mRNA (CAPN1, CAPN2 or ATG5) relative to YWHAZ mRNA was calculated based on the threshold cycle (Ct) as 2-Δ(ΔCt), where ΔCt = Cttarget – CtYWHAZ, and Δ(ΔCt) = ΔCtsample – ΔCtcontrol. ATG5 sense and antisense primers: 5’-AAAGATGTGCTTCGAGATGTGT-3’ and 5’-CACTTTGTCAGTTACCAACGTCA-3’. CAPN1 sense and antisense primers: 5’-GAAGCGTCCCACGGAACTG-3’ and 5’-GTGCAGGAGGGTGTCGTTG-3’. CAPN2 sense and antisense primers: 5’- GTTCTGGCAATACGGCGAGT-3’ and 5’- CTTCGGCTGAATGCACAAAGA-3’. YWHAZ sense and antisense primers: 5'-ACTTTTGGTACATTGTGGCTTCAA-3' and 5'-CCGCCAGGACAAACCAGAT-3'.

SDS-PAGE and western blot. 
Cell lysates were prepared in ice-cold Lysis Buffer (20 mM HEPES, pH 7.4, 100 mM NaCl, 1 mM EDTA [Sigma-Aldrich, E5134], 10% NP40 [Sigma-Aldrich, 74385], 1X protease inhibitor cocktail [Sigma-Aldrich, S8820]), mixed with an equal volume of Laemmli buffer and loaded onto 10% SDS-PAGE gel. After separation, proteins were transferred onto a polyvinylidene difluoride membrane (Merck Millipore, IPVH00010). Membranes were blocked with 5% nonfat milk, incubated (overnight, 4°C) with the primary antibodies (anti-ATG5, Novus Biologicals, NB-110-53818; anti-CAPN1, Cell Signaling Technology, 2556; anti-CAPN2, Cell Signaling Technology, 2539) and then incubated (1 h, room temperature) with horseradish peroxidase-conjugated secondary antibodies against rabbit IgG (Santa Cruz Biotechnology, sc-2004), or against mouse IgG (Santa Cruz Biotechnology, sc-2005). Immunoreactive bands were visualized with the enhanced chemiluminescence western blotting substrate (GE Healthcare, 29018903). Equal loading was confirmed using anti-ACTB/actin antibody (Santa Cruz Biotechnology, sc-47778).
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Figure S1. Activation of chemotactic GPCRs inhibits PP242-induced autophagy. HEK-293 cells expressing CXCR4 (A) or UTS2R (B) were treated with the appropriate ligand (CXCL12, 10-8 M; UTS2, 10-9 M), with or without PP242 (10-6 M), as indicated. After treatment, cells were incubated with the Cyto-ID autophagy dye and fluorescence intensity was measured by flow cytometry. Data shown are representative samples of each experimental group (10,000 cells per sample). a.u., arbitrary units; MFI, median fluorescence intensity; unlabeled, background signal without Cyto-ID incubation. Histograms show the average MFI ± SEM (n=4; 10,000 cells per sample). Statistical significance was evaluated using a Mann and Whitney test. *P < 0.05.
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Figure S2. Z-axis 2-dimensional confocal analysis of ATG16L1 distribution following endocytosis inhibition. HEK-293 cells were treated with Dynasore (10-4 M) for 1 h, fixed and labeled with an anti-ATG16L1 antibody. Images show z-axis confocal analysis of a representative cell. Eight sections (frame interval: 0.24 µm) were taken from the ventral surface of the cell, which adheres to the substratum, to the upper surface. The bottom sections (numbered 1 to 3) show internal (arrows) and peripheral (arrowheads) ATG16L1 dots. Internal dots likely correspond to ATG16L1-positive endocytic structures locked at the ventral surface of the cell. The upper frames (6 to 8) do not display internal dots, but still show peripheral ATG16L1-positive dots (arrowheads) localized at the plasma membrane. Scale bars: 10 µm.


[image: ][image: ] Figure S3. siRNA knockdown of ATG5. HEK-293 cells were transfected with 1 of the 4 siRNAs targeting ATG5 (siATG5-1, siATG5-2, siATG5-3, siATG5-4) or nontargeting siRNA (siCont). Experiments were performed 24 h after transfection. (A) RT-qPCR analysis of ATG5 mRNA levels. Data show means ± SEM (n=4). (B) Western blot analysis of ATG5 protein levels. The blot was stripped and reprobed with an anti-ACTB antibody. Asterisk, nonspecific bands. MM, molecular mass. (C) Cells were fixed and labeled with an anti-SQSTM1/p62 antibody. For each photographic field, SQSTM1 immunoreactivity was quantified and normalized to the number of nuclei. Data represent means ± SEM from 15 photographic fields per group. Statistical significance was evaluated using Mann and Whitney test. *P < 0.05; ***P < 0.001. 
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Figure S4. Activation of CXCR4 reduces the pool of MYC-ATG5 protein localized at the plasma membrane. (A) Z-axis confocal analysis of MYC-ATG5 signal. HEK-293 cells expressing CXCR4 and MYC-ATG5 were placed in DMEM for 1 h with our without CXCL12 (10-8 M), fixed and labeled with an anti-MYC antibody. Images show z-axis confocal analyses of representative cells. Ninety-three sections (frame interval: 0.12 µm) were taken from the ventral surface of the cell, which adheres to the substratum, to the upper surface. Orthogonal views of z-stacks are presented on the bottom and right sides of each image. In control conditions, high spikes in fluorescent signal intensity are observed at the cell periphery (arrows). (B) Validation of anti-MYC antibody specificity. HEK-293 cells were transfected either with an empty vector or with a vector encoding MYC-ATG5. Cells were then fixed and labeled with an anti-MYC antibody. 
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Figure S5. Chemotactic GPCR activation reduces ATG5 pools at the plasma membrane, in either rich or starvation medium. (A) HEK-293 cells expressing MYC-ATG5 together with CXCR4 were either kept in DMEM with 10% serum (left panel) or placed in HBSS (right panel) for 1 h with or without CXCL12 (10-8 M). Cells were fixed and labeled with an anti-MYC antibody. For each photographic field, the fraction of MYC-ATG5 protein localized at the plasma membrane was evaluated. Data represent means ± SEM from 15 photographic fields per group. (B) HEK-293 cells expressing MYC-ATG5 together with UTS2R were either kept in DMEM with 10% serum (left panel) or placed in HBSS (right panel) for 1 h with or without UTS2 (10-9 M). Cells were fixed and labeled with an anti-MYC antibody. For each photographic field, the fraction of MYC-ATG5 protein localized at the plasma membrane was evaluated. Data represent means ± SEM from 15 photographic fields per group. Data represent means ± SEM from 15 photographic fields per group. Statistical significance was evaluated using Mann and Whitney test. *P < 0.05; **P < 0.01; ***P < 0.001.
[image: ] [image: ] Figure S6. Overexpression of ATG5 blocks CXCR4- and UTS2R-induced SQSTM1 accumulation. (A) HEK-293 cells were transfected with either CXCR4 (upper panels) or UTS2R (lower panels), together with ATG5 or an empty vector. Cells were placed in DMEM without serum for 6 h, with or without CXCL12 (10-8 M; upper panels) or UTS2 (10-9 M; lower panels), then fixed and labeled with an anti-SQSTM1/p62 antibody (green). For each photographic field, SQSTM1 immunoreactivity was quantified and normalized to the number of nuclei (DAPI stained, blue). Data represent means ± SEM from 15 photographic fields per group. (B) HEK-293 cells were transfected with either CXCR4 (upper panels) or with UTS2R (lower panels), together with ATG5 or an empty vector. Cells were kept in rich medium (DMEM with 10% serum) and treated for 6 h, with or without CXCL12 (10-8 M; upper panels) or UTS2 (10-9 M; lower panels). Cells were fixed and SQSTM1 immunoreactivity was measured as in (A). (C) HEK-293 cells were transfected either with CXCR4 (upper panels) or with UTS2R (lower panels) together with ATG5 or an empty vector. Cells were placed for 6 h in starvation medium (HBSS), with or without CXCL12 (10-8 M; upper panels) or UTS2 (10-9 M; lower panels). Cells were fixed and SQSTM1 immunoreactivity was measured as in (A). Statistical significance was evaluated in all experiments using Mann and Whitney test. *P < 0.05; **P < 0.01; ***P < 0.001; ns, not statically different. Scale bars: 10 µm.
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Figure S7. Overexpression of ATG5 blocks the inhibitory effects of chemotactic GPCRs on the biogenesis of autophagosomes. (A) HEK-293 cells were transfected with EGFP-LC3B, together with CXCR4 and either ATG5, the ATG5K130R mutant or an empty vector. Cells were either kept in rich medium (DMEM with 10% serum; left panel) or placed in starvation medium (HBSS; right panel) for 6 h with or without chloroquine (CQ; 5x10-5 M) and CXCL12 (10-8 M). Cells were fixed and the number of EGFP-LC3B fluorescent dots per cell was quantified in confocal images. Data represent means ± SEM, from at least 100 cells per group. (B) HEK-293 cells were transfected with EGFP-LC3B, together with UTS2R and either ATG5, the ATG5K130R mutant or an empty vector. Cells were either kept in rich medium (DMEM with 10% serum; left panel) or placed in starvation medium (HBSS; right panel) for 6 h with or without chloroquine (CQ; 5x10-5 M) and UTS2 (10-9 M). Cells were fixed and the number of EGFP-LC3B fluorescent dots per cell was quantified as in (A). Statistical significance was evaluated using unpaired t-test. ***P < 0.001; ns, not statically different.
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Figure S8. The effect of chemotactic GPCRs on ATG16L1 localization depends on CAPN1 and CAPN2. HEK-293 cells were transfected with CXCR4 (left panel) or UTS2R (right panel), together with either siRNA targeting CAPN1 (siCAPN1), CAPN2 (siCAPN2) or nontargeting siRNA (siCont). Cells were starved for 1 h in HBSS in the absence or presence of Dynasore (Dyn; 10-4 M) and CXCL12 (10-8 M, left panel) or UTS2 (10-9 M, right panel), as indicated. Cells were fixed and labeled with an anti-ATG16L1 antibody. For each photographic field, the number of ATG16L1-positive structures was quantified and normalized to the number of nuclei. Data represent means ± SEM from 15 photographic fields per group. Statistical significance was evaluated using Mann and Whitney test. **P < 0.01; ***P < 0.001; ns, not statically different.  
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Figure S9. The effect of chemotactic GPCRs on ATG5 localization depends on CAPN1 and CAPN2. HEK-293 cells were transfected with MYC-ATG5 together with CXCR4 (left panel) or UTS2R (right panel) and either siRNA targeting CAPN1 (siCAPN1), CAPN2 (siCAPN2) or nontargeting siRNA (siCont). Cells were placed in DMEM without serum for 1 h in the absence or presence of CXCL12 (10-8 M; left panel) or UTS2 (10-9 M; right panel). Cells were fixed and labeled with an anti-MYC antibody. For each photographic field, the fraction of MYC-ATG5 protein localized at the plasma membrane was evaluated. Data represent means ± SEM from 15 photographic fields per group. Statistical significance was evaluated using Mann and Whitney test. *P < 0.05; ***P < 0.001; ns, not statically different. 
[image: ] [image: ] Figure S10. The inhibitory effect of chemotactic GPCRs on the formation of mature autophagosomes depends on CAPN1 and CAPN2. (A) HEK-293 cells expressing CXCR4 and the fluorescent protein EGFP-LC3B were transfected either with siRNA targeting CAPN1 (siCAPN1), CAPN2 (siCAPN2) or with nontargeting siRNA (siCont). Cells were then treated for 6 h with or without CXCL12 (10-8 M) and PP242 (10-6 M), as indicated. Cells were fixed and the number of EGFP-LC3B fluorescent dots per cell was quantified in confocal images. Data represent means ± SEM, from at least 100 cells per group. (B) HEK-293 cells expressing UTS2R and the fluorescent protein EGFP-LC3B were transfected either with siRNA targeting CAPN1 (siCAPN1), CAPN2 (siCAPN2) or with nontargeting siRNA (siCont). Cells were then treated for 6 h with or without UTS2 (10-9 M) and PP242 (10-6 M), as indicated. Cells were fixed and the number of EGFP-LC3B fluorescent dots per cell was quantified as in (A). Statistical significance was evaluated using the unpaired t-test. ***P < 0.001; ns, not statistically different. Scale bars: 10 µm.
[bookmark: _GoBack][image: ] 
 Figure S11. siRNA knockdown of CAPN1 and CAPN2. In order to ensure adequate knockdown of the long-lived proteins CAPN1 and CAPN2,83 HEK-293 cells were subject to 2 rounds of transfection with either siRNA targeting CAPN1 (siCAPN1), siRNA targeting CAPN2 (siCAPN2) or with nontargeting siRNA (siCont). Cells were harvested 24 h after the second transfection. (A) RT-qPCR analysis of CAPN1 and CAPN2 mRNA levels. Statistical significance was evaluated using Mann and Whitney test. *P < 0.05; ns, not statistically different. (B) Western blot analysis of CAPN1 and CAPN2 protein levels. Blots were stripped and re-robed with an anti-ACTB antibody. MM, molecular mass. 
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Figure S12. Illustration of a migration experiment using a transwell assay. Representative illustration of the experiment performed in Fig. 6A. Here is shown evaluation of the migration of HEK-293 cells expressing CXCR4 in the absence of CXCL12 (A), in the presence of CXCL12 in the lower chamber (B) or in the presence of CXCL12 (10-8 M) in both upper and lower chambers (C). At the end of the incubation, cells on the upper surface of the filter were removed, and cells that migrated onto the lower surface were fixed, stained with hematoxylin and counted. Scale bars: 100 µm. Quantifications presented in Fig. 6 correspond, for each experimental group, to the analysis of 10 photographic fields from 6 transwells.

[image: ] [image: ] Figure S13. Inhibition of autophagy is required for CXCR4- or UTS2R-induced formation of adhesion complexes in rich medium. (A) HEK-293 cells were transfected with CXCR4, together with ATG5 or an empty vector. Cells were then treated (1 h) with or without CXCL12 (10-8 M). Cells were fixed and adhesion complexes were labeled with an anti-VCL antibody (green). For each photographic field, adhesion complexes were quantified and normalized to the number of nuclei (DAPI stained, blue). Data represent means ± SEM from 15 fields per group. (B) HEK-293 cells were transfected with UTS2R together with ATG5 or an empty vector. Cells were then treated (1 h) with or without UTS2 (10-9 M). Cells were fixed and adhesion complexes were quantified as in (A). (C) HEK-293 cells expressing CXCR4 were treated (1 h) with or without CXCL12 (10-8 M) and ALLN (10-6 M), as indicated. Cells were fixed and adhesion complexes were quantified as in (A). (D) HEK-293 cells expressing UTS2R were treated (1 h) with or without UTS2 (10-9 M) and ALLN (10-6 M), as indicated. Cells were fixed and adhesion complexes were quantified as in (A). (E) HEK-293 cells were transfected with 1 of the 4 siRNAs targeting ATG5 (siATG5-1, siATG5-2, siATG5-3, siATG5-4) or a nontargeting siRNA (siCont). Cells were fixed and adhesion complexes were quantified as in (A). Statistical significance was evaluated in all experiments using a Mann and Whitney test. *P < 0.05; ***P < 0.001; ns, not statistically different. Scale bars: 50 µm. 


[image: ] [image: ] Figure S14. Inhibition of autophagy is required for CXCR4- or UTS2R-induced formation of adhesion complexes in starvation medium. (A) HEK-293 cells were transfected with CXCR4, together with ATG5 or an empty vector. Cells were then placed (1 h) in starvation medium (HBSS) with or without CXCL12 (10-8 M). Cells were fixed and adhesion complexes were labeled with an anti-VCL antibody (green). For each photographic field, adhesion complexes were quantified and normalized to the number of nuclei (DAPI stained, blue). Data represent means ± SEM from 15 fields per group. (B) HEK-293 cells were transfected with UTS2R together with ATG5 or an empty vector. Cells were then placed in starvation medium (HBSS) for 1 h with or without UTS2 (10-9 M). Cells were fixed and adhesion complexes were quantified as in (A). (C) HEK-293 cells expressing CXCR4 were placed in starvation medium (HBSS) for 1 h with or without CXCL12 (10-8 M) and ALLN (10-6 M), as indicated. Cells were fixed and adhesion complexes were quantified as in (A).  (D) HEK-293 cells expressing UTS2R were placed in starvation medium (HBSS) for 1 h with or without (10-9 M) and ALLN (10-6 M), as indicated. Cells were fixed and adhesion complexes were quantified as in (A). (E) HEK-293 cells were transfected with 1 of the 4 siRNAs targeting ATG5 (siATG5-1, siATG5-2, siATG5-3, siATG5-4) or a nontargeting siRNA (siCont). After being placed in starvation medium (HBSS) for 1 h, cells were fixed and adhesion complexes were quantified as in (A). Statistical significance was evaluated in all experiments using a Mann and Whitney test. **P < 0.01; ***P < 0,001; ns, not statistically different. Scale bars: 50 µm. 
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