Supplemental Materials

Supplemental Methods
LC/MS Lipidomic analysis and data curation 
Detailed experimental procedures are provided in the supplementary materials.
Cells from the 6 well plates were washed with 1 ml of PBS per well by briefly rocking for 3 seconds, then quenched by adding liquid nitrogen to completely cover the cells(1). After liquid nitrogen evaporation, 450 µL of ice cold 1:9 chloroform:methanol (v/v) containing 10 mg/L of each internal standard (PC 19:0/19:0, TG-d5 19:0/12:0/19:0, PE-d31 16:0/18:1, PG17:0/17:0) from Avanti polar lipids (product number 850367, 8609040, 860374 and 830456) was added and incubated for 10 min at room temperature(1). Cells were scraped using a cell lifter and transferred to a fresh LoBind 2 mL Eppendorf tube. The solution was further extracted with 765 mL of 100% chloroform to bring the ratio to 2:1 chloroform:methanol (v/v).  Samples were vortexed for 30 sec in a thermomixer (Eppendorf south pacific Pty Ltd., Macquarie Park, Australia) at 950 rpm for 5 min, then further centrifuged at 16,100 x g (Beckman coulter microfuge 22R refrigerated microcentrifuge, Beckman Coulter Australia Pty Ltd., Sydney, Australia) for 5 min. Finally, the supernatants were transferred to glass inserts and dried in a speedvac (Christ RVC 2-33, Martin Christ Gefriertrocknungsanlagen GmbH, Osterode am Harz, Germany) to complete dryness. Dried extracts were stored at -80ºC until further processing. For LCMS analysis the samples were reconstituted with 90 uL of water-saturated butanol and 10uL methanol. PBQCs (pooled biological quality control samples) were prepared by pooling 10uL aliquots of the extracts from each sample and were run after every 5 samples. 
Extracted lipids were processed by Metabolomics Australia (Bio21 Institute, Melbourne, Victoria, Australia) as previously described(2-4) using an Agilent 1290 series liquid chromatography and triple quadrupole 6490 mass spectrometer (LCMS, Agilent technologies Australia, Mulgrave, Australia). In brief, lipids were separated in a zorbax Eclipse Plus C18 column (100mm x 2.1 mm x 1.8 µM, Agilent technologies) and analysed by LCMS in positive ionization mode to obtain the most comprehensive coverage with dynamic scheduled multiple reaction monitoring (MRM). The chromatography conditions and mass spectrometry parameters have been previously described(2-4). Quantitation was based on relative changes in peak areas. Data processing was performed using Agilent’s Mass Hunter Quantitative Analysis software (Agilent Technologies Australia). The final data matrix was then median normalised and log transformed before statistical analysis. Lipid species were named according to the LIPID MAPS nomenclature described in Liebish et al.(5).

Indirect measurement for lysosomal membrane permeabilization (LMP). HCQ-induced LMP was analyzed by Incucyte-based time-course imaging of LysoTracker Deep Red (LTDR)-stained ARPE-19 cells. A transient change in the fluorescent intensity of LTDR was quantitated and compared to the one by ConA.
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Figure S1. HCQ impairs autophagic flux in ARPE-19 cells. (A) Related to Figure 1D. Resistance to UV-induced cell death of ARPE-19 cells in the presence of 1 or 10% FBS in culture medium. (B) Related to Figure 1E-G. Cell death of HCQ-treated ARPE-19 cells during serum restriction (1% FBS) requires UV irradiation. (C) Dose-related cell death of ARPE-19 cells independent of phototoxicity and serum deficiency. Data are representative of at least three independent experiments.  
(D) Inhibition of SI-induced ferroptosis of ARPE-19 cells by the antioxidant N-acetyl cysteine (NAC). (E) No inhibition (or exacerbation) of UV-induced cell death of HCQ-treated ARPE-19 cells by NAC. 
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Figure S2. HCQ induces a transient lysosomal membrane permeabilization without causing cell death in ARPE-19 cells. (A/B) ARPE-19 cells were treated with various concentrations of HCQ in the presence of 10% FBS. (A) High dose HCQ (80mM or higher) induces cell death in ARPE-19 cells, independently of phototoxicity or serum deficiency. (B) Representative images of ARPE-19 cells stained with Annexin V (green) and PI (red) 42 hrs after treatment. (C) The effect of 80mM HCQ and 40nM ConA on the lysosomal acidity change. A change in the fluorescent intensity of LysoTracker Deep Red (LTDR) in ARPE-19 cells was quantitated. N=3 independent experiments. (D) The effect of 10 or 20mM HCQ and 20 or 40nM ConA on lysosomal acidity. The fluorescence intensity of LTDR in ARPE-19 cells was quantitated. N=3 independent experiments. (E) Representative images of LTDR-stained ARPE-19 cells 6 hrs after treatment with PBS, 10 or 20mM HCQ or 20nM ConA. 
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Figure S3. HCQ increases lathosterol but decreases cholesterol in ARPE-19 cells. (A) The effect of HCQ on the level (abundance) of lathosterol and cholesterol in ARPE-19 cells. ARPE-19 cells were treated with PBS or 10mM HCQ for 24hrs in the serum-free medium (0% FBS). The relative abundance of metabolites was analyzed by the gas chromatography mass spectrometry (GC-MS)-based global profiling. (B) A schematic for cholesterol biosynthesis via two parallel pathways, the Kandutsch-Russell and Bloch pathways. Enzymes involved in the cholesterol biosynthesis are underscored. Cholesterol and lathosterol were highlighted in red. (C) HCQ effect on the palmitate synthesis in ARPE-19 cells based on the percent enrichment of 13C-labelled-palmitate (C16:0) from the 13C metabolic flux assay. (D) See Figure 3I. Effect of MBCD (5mM), HCQ (20mM) or MBCD+HCQ on PI uptake (cell death) in ARPE-19 cells. Results from two independent experiments are shown.



[image: ]
Figure S4. mTORC1 by Torin1 does not rescue HCQ-impaired autophagic flux but enhances HCQ-induced growth inhibition in ARPE-19 cells
(A) Effect of HCQ on SREBP2 expression and processing into nuclear SREBP2 (nSREBP2) in ARPE-19 cells treated with 10%FBS, 250nM Torin1, 20 or 10mM HCQ, or left untreated in serum-free media for 20hrs. To avoid the potential cell death-promoting effect of HCQ or Torin1 in the absence of serum, 10mM QVD was added during HCQ or Torin1 treatment.  (B) Levels of phosho-ERK1/2(T202/Y204), phospho-RPS6(S235/S236) and total RPS6 in ARPE-19 cells treated with 80mM HCQ or rapamycin (Rap) in the presence of 10% FBS for 0, 1, 2, or 4hr. To avoid the cell death-promoting effect of 80mM HCQ in the absence of serum, 10mM QVD was added during HCQ treatment.  (C) Flow cytometric cell cycle assay. Schematic drawing of the experimental procedures and FACS gating of ARPE-19 cells. (D) 
Nuclear translocation of GFP-TFEB in ARPE-19 cells in response to mTORC1 inhibition (20X magnification). ARPE-19 cells were transiently transfected with GFP-TFEB for 24hrs, followed by treatment with mock (untreated) or 0.5mM Torin1. (E) Levels of phospho-ERK1/2 (T202/Y204), phospho-RPS6(S235/S236), LC3B and HSP70 as a loading control in ARPE-19 cells treated with 80mM HCQ, a combination of 80mM HCQ and 0.5mM Torin1 or left untreated for 20hrs. (F) Torin1 enhances HCQ-induced cell death in ARPE-19 cells. 


Supplemental Tables
	Supplemental Table 1. The effect of HCQ on metabolome in ARPE-19 cells

	Annotation
	log2(FC)
	FC
	p.adjusted

	Galacturonic acid_HMDB0002545
	-1.60
	0.33
	5.24E-07

	Lathosterol_HMDB0001170
	1.34
	2.54
	1.07E-05

	Glycine_HMDB0000123
	-0.81
	0.57
	1.60E-04

	Glucaric acid_HMDB0000663
	-0.86
	0.55
	7.97E-04

	Mannose 6-phosphate_HMDB0001078
	-0.45
	0.73
	1.41E-03

	Pantothenic acid_HMDB0000210
	-0.42
	0.75
	1.41E-03

	N-Acetylglutamine_HMDB0006029
	0.93
	1.90
	1.41E-03

	D-Glucose_HMDB0000122
	0.93
	1.91
	1.41E-03

	L-Cystine_HMDB0000192
	1.84
	3.57
	2.20E-03

	myo-Inositol_HMDB0000211
	-0.43
	0.74
	2.73E-03

	N-Acetyl-L-aspartic acid_HMDB0000812
	0.48
	1.39
	3.81E-03

	L-Lysine_HMDB0000182
	0.77
	1.70
	4.98E-03

	Cholesterol_HMDB0000067
	-0.56
	0.68
	6.15E-03

	Pyruvic acid_HMDB0000243
	0.65
	1.57
	0.014963

	Palmitoleic acid_HMDB0003229
	0.32
	1.25
	1.75E-02

	L-Cysteine_HMDB0000574
	1.54
	2.90
	2.34E-02

	Glucose 6-phosphate_HMDB0001401
	-0.40
	0.76
	2.46E-02

	3-Phosphoglyceric acid_HMDB0000807
	-0.51
	0.70
	2.67E-02

	cis-Aconitic acid_HMDB0000072
	-0.30
	0.81
	3.01E-02

	Isocitric acid_HMDB0000193
	-0.58
	0.67
	3.87E-02

	L-Tyrosine_HMDB0000158
	0.31
	1.24
	3.87E-02

	L-Tryptophan_HMDB0000929
	0.38
	1.30
	4.12E-02

	D-Glucuronic acid_HMDB0000127
	0.36
	1.28
	4.73E-02

	O-Phosphoethanolamine_HMDB0000224
	-0.36
	0.78
	4.98E-02

	Glycerol 3-phosphate_HMDB0000126
	-0.29
	0.82
	4.98E-02

	Creatinine_HMDB0000562
	1.78
	3.43
	4.98E-02

	GC-MS analysis for metabolomics





	Supplemental Table 2. Targeted and detected lipid species in ARPE -19 cells.

	Lipid class
	Full name
	# of  targeted
	# of  detected

	AcylCar
	Acyl Carnitines
	12
	6

	CE
	Cholesterol esters
	28
	26

	Cer
	Ceramides
	42
	29

	COH
	Cholesterol
	6
	0

	Des
	Desmosterol
	6
	0

	DG
	Diacylglycerides
	22
	16

	dhCer
	Dihydroxyl ceramides
	7
	3

	GM
	Gangliosides
	8
	1

	Hex1Cer
	Hexosyl Ceramides
	33
	23

	LPC
	Lyso-Phosphotidylcholine
	28
	15

	LPC-O
	Ether linked Lyso-phosphotidylcholine
	10
	5

	LPC-P
	Plasminogen linked Lyso-phosphotidylcholine
	5
	1

	LPE
	Lyso-phosphotidylethanolamine
	8
	4

	LPE-P
	Plasminogen linked Lyso-phosphotidylethanolamine
	4
	2

	LPI
	Lyso-phosphotidylinositol
	5
	3

	oxCE
	Oxysterols
	2
	0

	PC
	Phosphotidylcholine
	45
	33

	PC-O
	Ether linked Phosphotidylcholine
	19
	12

	PC-P
	Plasminogen linked phosphotidylcholine
	21
	14

	PE
	Phosphotidylethanolamine
	25
	21

	PE-O
	Ether linked Phosphotidylethanolamine
	11
	6

	PE-P
	Plasminogen linked Phosphotidylethanolamine
	38
	27

	PG
	Phosphoglycerol
	5
	4

	PI
	Phosphotidylinositol
	21
	19

	PS
	Phosphotidylserine
	8
	7

	SM
	Spingomyelins
	35
	31

	Sulfatide
	Sulfatides
	7
	1

	TG
	Triacylglycerides
	46
	39

	TG-O
	Ether linked Triacylglycerides
	3
	3

	Ubiquinone
	Ubiquinone
	1
	1

	 
	Total
	511
	352

	LC-MS analysis for lipidomics
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