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Supplementary Methods
Human pulmonary arterial smooth muscle cells (ScienCell laboratories, 3110) were grown in 2% FBS-containing smooth muscle cell medium supplemented with growth supplements and penicillin-streptomycin as mentioned above for HPMEC. On 80% confluency, the medium was replaced with 0.1% FBS-containing smooth muscle cell medium for 2 days followed by morphine and/or Tat treatment in presence or absence of bafilomycin A1 (BAF) (10 nM). Protein was extracted from cells using RIPA buffer followed by western blot for MAP1LC3B and SQSTM1 (Cell Signaling Technnology 2775 and 5114, respectively). Densitometry analysis of blots was performed using ImageJ software.
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Figure S1. Significant increase in autophagic activity on treatment of endothelial cells with morphine and Tat. (A) Quantification of autophagosomes or  autolysosomes in cells treated with morphine (1 μM) and/or HIV-Tat (25 ng/ml) for 24 h and stained for LysoTracker Red and MAP1LC3B (green). Images taken from 3 independent experiments were analyzed for quantification of green fluorescent MAP1LC3B puncta and (B) yellow-orange puncta representing autolysosomes with ImageJ software. (C) HPMEC transfected with pBABE-puro mCherry-EGFP-LC3B plasmid were pretreated with rapamycin (10 nM) 30 min before morphine (M) and Tat (T) for 24 h followed by cells fixation with 4% paraformaldehyde and viewing using a confocal microscope. Green puncta (GFP) represent autophagosomes and red puncta (mCherry) represent autolysosomes. Magnification 100X. (D) Western blot analysis of LAMP1 in HPMEC treated with morphine and Tat for 24 h. The graph represents the average densitometry analysis of 3 independent experiments. (E) The average quantification of autolysosomes and autophagosomes in at least 10 HPMEC per treatment of morphine and/or Tat for 24 h viewed under a transmission electron microscope. (3000X magnification). *P<0.001 vs. control, #P<0.001 vs. morphine, $P<0.01, $$P<0.001 vs. Tat.
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Figure S2. (A) Increase in autophagic flux on combined morphine-Tat treatment in HPMEC. Quantification of LC3B expression (green fluorescence) using ImageJ software in HPMEC pretreated with BAF followed by morphine and Tat treatment for 24 h. LC3B staining was done on formalin fixed cells and images were taken on a Nikon Eclipse E2000-U inverted confocal microscope. The graphs represent the densitometry analysis of 3 independent experiments. (B) Immunofluorescence staining analysis of SQSTM1 in HPMECs treated with morphine and/or Tat for 24 h in the presence or absence of BAF. (C) Time-course analysis of autophagic flux as monitored by western blot for MAP1LC3B-II and SQSTM1. Cells pretreated with or without BAF were then treated with morphine and Tat for various time intervals. Graph represents the densitometry of 4 independent experiments. Mean +SEM, *P<0.05, **P<0.01, ***P<0.001 vs. control, ##P<0.01, ###P<0.001 vs. morphine, $$$P<0.001 vs. Tat, @P<0.05, @@P<0.01, @@@P<0.001 vs. combined morphine and Tat (M+T), ɵɵɵP<0.001 vs BAF. 
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Figure S3. Evaluation of siRNA transfection efficiency. Western blot showing loss of ULK1 protein expression after transfection of HPMEC with siRNA against ULK1. Cells (2X105 cells per well) were plated on 6-well plates and transfected with 10 nM of siRNA against ULK1 or scrambled siRNA followed by 6 days of morphine (1 µM) and Tat (25 ng/ml) treatment in the respective wells and subsequent protein extraction.






[image: D:\Pranjali\Autophagy journal\Major Revision\FLATTENED IMAGES\Supplementary Figure V, REVISED.tif]
Figure S4. Effect of temozolomide on morphine and Tat-mediated apoptosis and proliferation of endothelial cells. HPMEC were plated on 96-well plates followed by pretreatment with temozolomide (TMZ) before morphine and/or Tat treatment for (A) 3 days followed by Cell Death Detection ELISA or (B) 6 days followed by MTS Cell Proliferation Assay. The data are the average of 3 independent experiments performed in triplicates. Mean +SD, *P<0.05, **P<0.01, ***P<0.001 vs. control, #P<0.05, ###p<0.001 vs. morphine, $P<0.05, $$$P<0.001 vs. Tat, @@@P<0.001 vs. morphine+Tat treatment.
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Figure S5. Evaluation of ULK1 overexpression. Higher ULK1 protein expression in HPMEC transfected with plasmid EX-M0809-M02-ULK1 compared to empty vector (EV). HPMEC plated on 6-well plates were grown till 50% confluence followed by transfection with 1 µg of plasmid followed by 3 or 6 days of morphine and Tat treatment, and protein extraction.
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Figure S6. Pulmonary vascular remodeling in HIV +/- IVDUs. Paraffin-embedded lung sections that were used for TEM analysis represented in Figure 9B were immunostained for VWF (upper panel) and ACTA2 (lower panel) (Magnification: 20X). Scale bars:500 nm 
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[bookmark: _GoBack]Figure S7. Analysis of autophagy in morphine- and Tat-treated human pulmonary arterial smooth muscle cells (HPASMC). Confluent quiescent HPASMC were treated with morphine (M) and/or Tat (T) in the presence or absence of BAF for 24 h. Autophagic flux was measured by western blot analyses of MAP1LC3B-II and SQSTM1. Graphs show densitometry analyses of 3 independent experiments. Mean +SEM. 
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