Supplementary figure legends 
Figure S1. Loss of Vap33 in Drosophila leads to elevated ER stress. (A) Western blot (WB) of phospho-eIF2α in whole pupae or fat body and brain tissue of 3rd instar larvae. GR, 20-kb genomic rescue construct that contains the Vap33 loci and serves as a WT control [5]. (B) TEM image of late 3rd instar larval salivary gland of the Vap33∆20 mutant (lower) and genomic rescue: Vap33∆20;GR (upper), zoomed in view of the indicated areas are shown on the right. Normal rough ER structures are labelled with green arrowheads, whereas the expanded rough ER structures are indicated with red arrowheads. Dilated rough ER is only observed in Vap33∆20 mutants. Scale bars: 600 nm, 200 nm. (C) Quantification of dilated ER lumen; 4 animals are imaged for each genotype and 5 representative images are selected for each animal for quantification. 
Figure S2. Suppressing ER stress is not beneficial in mouse or Drosophila models of ALS. (A) WT and SOD1G93A heterozygous mice were treated with DMSO or ISRIB (5 mg/kg) by intraperitoneal injection every day starting at day P40. Rotarod assays were performed twice a week. (B) Vap33∆31; GR-Vap33WT (GR is a genomic rescue construct that rescues a null allele of Vap33) [5] ; Vap33∆31; GR-Vap33P58S flies were fed with DMSO or ISRIB (40 µM) containing food. Climbing ability is shown as the percentage of flies able to climb over 5 cm or 10 cm in 10 s. (C) Life span assay: Vap33∆31; GR-Vap33P58S flies were fed with DMSO- or ISRIB-containing food. Flies were transferred to fresh food with drugs or DMSO every day. 
Figure S3. Autophagic vesicle accumulation upon loss of VAPs. (A) Quantitative PCR of mRNA levels of SQSTM1/ref(2)P and LC3B/Atg8a in control or VAPs mutant cells, RPS18 and E(spl) served as internal controls. (B) HeLa cells were transfected with control or VAPA/B siRNA for 4 days to test interference efficiency. Both VAPA-1/VAPB-1 and VAPA-2/VAPB-2 siRNAs were tested for autophagic and lysosomal assays. (C) Western blots with Atg8a antibody in wild-type and Atg8anull mutant Drosophila larvae to confirm its specificity. (D) TEM images showing autophagic vesicles in salivary glands and fat body cells from Vap33∆20 and Vap33∆20;GR-Vap33WT early 3rd instar larvae after 4-h starvation. Arrowheads indicate autophagosomes (green) and autolysosomes/amphisomes (blue). (Dii’ and iv’) Higher magnification of autolysosomes/amphisomes in Vap33∆20 salivary gland and fat body. Scale bars: 2 μm. 
Figure S4. Loss of VAPs affects autophagy and lysosomes in HeLa cells. (A) Left: HeLa cells are serum starved for 4 h and immunofluorescence staining shows the endogenous level of LC3. Right: Quantification of LC3-I (smear pattern). (B) Left: HeLa cells were transfected with control or VAPA-2/VAPB-2 siRNA for 3 days and then transfected with RFP-GFP-LC3 expression vector. 16 hours after transfection, cells were starved with HBSS for 5 hours and imaged live. Right: Quantification of the red and yellow puncta of RFP-GFP-LC3 transfected cells. (C) Quantification of Fig. 3C. 
Figure S5. Autophagic and lysosomal defects are independent of the developmental stages in Drosophila (early 3rd instar). (A) Immunofluorescence staining of ref(2)P (red) in Vap33∆20 mutant clones (GFP negative) of Drosophila salivary glands. (B) LAMP1-GFP (green) in Vap33∆20 mutant clones of Drosophila salivary glands with or without starvation. Wild-type nuclei are labeled with RFP. (C) mCherry-Atg8a (red) in Vap33∆20 mutant clones (GFP negative) of Drosophila fat body. 
Figure S6. Loss of VAPs impairs lysosome and TFEB degradation. (A) Quantification of lysosomal hydrolase levels in control and VAPA/B knockdown cells based on WB from Fig. 5D and 2 additional biological repeats. (B) Left: Normalized level of lysosomal hydrolases per lysosome in HEK293T cells based on Fig. 5C and D. Right: Normalized level of CtsB1 per lysosome in Drosophila based on Fig. 4A and B. (C) HeLa cells are transfected with control or VAPA/B siRNA and treated with or without bafilomycin A1 for 6 h. WB probed with anti-TFEB. (D) HeLa cells stably expressing TFEB-Flag were transfected with control or VAPA/B siRNA for 3 days and stained with Flag antibody. (E) Quantitative PCR of the mRNA level of TFEB target genes in control or VAPA/B siRNA-transfected cells; GAPDH and RPS18 served as internal controls. (F) Quantitative PCR of the mRNA level of TFEB in Vap33∆20 and Vap33∆20;GR-Vap33WT 3rd instar larvae. (G) Quantification of PtdIns4P intensity per cell in Fig. 6B. 
[bookmark: _GoBack]
