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	Table S1. HCQ response and protein expression of differentially regulated genes in the learning set (33 cancer cell lines). 

	Cell line
	IC50
	Slope
	Tumor type
	HLTF 
	ABCB1 
	ALDH1A1 
	LYZ 
	MAPK mutation  
	TP53

	SKMEL5
	6.16
	-1.18
	Melanoma
	62
	0
	1
	0
	BRAF
	WT

	SKMEL28
	7.72
	-1.42
	Melanoma
	74
	0
	0
	0
	BRAF
	Mut

	HT29
	7.94
	-1.19
	Colon
	0
	0
	100
	100
	BRAF
	WT

	COLO205
	7.98
	-0.82
	Colon
	0
	0
	186
	3
	BRAF
	WT

	HT29 (2)*
	9.41
	-1.07
	Colon
	0
	0
	70
	51
	BRAF
	WT

	MEL1617
	13.18
	-2.07
	Melanoma
	85
	0
	29
	2
	BRAF
	WT

	KM12
	15.65
	-0.99
	Colon
	0
	0
	64
	10
	NF1
	Mut

	A375P
	15.81
	-1.94
	Melanoma
	0
	5
	0
	0
	BRAF
	Mut

	SW48
	67.97
	-12.66
	Colon
	0
	0
	101
	0
	None
	Mut

	H1299
	66.88
	-10.91
	Colon
	95
	9
	0
	0
	NRAS
	WT

	WM983B
	37.71
	-7.97
	Melanoma
	141
	0
	0
	0
	BRAF
	Mut

	WM793
	22.08
	-6.97
	Melanoma
	60
	0
	54
	2
	BRAF
	WT

	MEL624
	22.39
	-5.08
	Melanoma
	27
	30
	0
	0
	BRAF
	unknown

	CAPAN1
	39.12
	-4.97
	Pancreas
	71
	0
	44
	1
	KRAS
	Mut

	HCT15
	19.97
	-4.22
	Colon
	100
	100
	0
	0
	KRAS
	Mut

	SW480
	32.92
	-4.17
	Colon
	0
	0
	0
	0
	KRAS
	Mut

	HCT116
	31.01
	-4.15
	Colon
	58
	0
	0
	0
	KRAS
	WT

	PC-9R
	26.00
	-3.96
	Lung
	0
	0
	0
	0
	none
	WT

	LU1205
	17.20
	-3.75
	Melanoma
	0
	3
	125
	39
	BRAF
	WT

	TOV-21G
	51.88
	-3.56
	Ovary
	16
	0
	17
	0
	none 
	WT

	PANC1
	42.67
	-3.20
	Pancreas
	100
	0
	0
	0
	KRAS
	Mut

	C8161
	37.06
	-2.95
	Skin
	56
	0
	16
	4
	None
	unknown

	BT549
	38.80
	-2.66
	Breast
	216
	0
	0
	1
	None
	WT

	A204
	31.94
	-2.57
	Sarcoma
	65
	0
	0
	0
	NF1
	WT

	KATOII
	25.57
	-2.04
	Stomach
	0
	0
	38
	9
	None
	WT

	WM3918
	36.55
	-2.03
	Melanoma
	52
	13
	37
	2
	None
	WT

	SW620
	60.49
	-2.01
	Colon
	17
	4
	0
	0
	KRAS
	WT

	SKOV3
	47.59
	-1.68
	Ovary
	16
	0
	0
	0
	NF1
	WT

	ASPC1
	22.21
	-1.46
	Pancreas
	0
	0
	47
	11
	KRAS
	Mut

	CALU6
	20.00
	-1.41
	Lung
	135
	0
	0
	0
	KRAS
	Mut

	RT4
	21.72
	-1.40
	Bladder
	103
	0
	0
	0
	None
	WT

	CAPAN2
	23.88
	-1.33
	Pancreas
	37
	0
	0
	0
	KRAS
	Mut

	J82
	20.02
	-1.02
	Urinary tract
	132
	68
	0
	0
	none
	Mut


*HT29 and HT29 (2) are from 2 different sources; fingerprinting confirmed their identity. 





	Table S2. HCQ response, protein expression levels in validation set (16 cancer cell lines).

	Cell line 
	Malignancy
	IC50
	Hill Slope
	HLTF
	ALDH
	HCQ response
	ALDH>59
	HLTF<90
	MAPK mutation

	CCL204
	Colon ca
	1.0
	-0.9
	0
	111
	Sensitive 
	Y
	Y
	BRAF

	H69
	Small cell lung ca
	8.8
	-0.6
	3
	66
	Sensitive
	Y
	Y
	none 

	H508
	Colon ca
	11.7
	-0.5
	15
	71
	Sensitive
	Y
	Y
	BRAF

	WM3282
	Melanoma
	0.5
	-3.5
	28
	92
	Sensitive
	Y
	Y
	BRAF

	WM3629
	Melanoma
	1.2
	-2.3
	21
	4
	Sensitive
	N
	Y
	BRAF

	WM3936
	Melanoma
	1.2
	-1.6
	15
	1
	Sensitive
	N
	Y
	BRAF

	WM4231
	Melanoma
	1.1
	-1.2
	12
	91
	Sensitive
	Y
	Y
	BRAF

	D283Med
	Medulloblastoma 
	40.5
	-2.3
	129
	4
	Resistant
	N
	N
	unknown 

	HK2
	Transformed kidney 
	107.6
	-2.9
	62
	4
	Resistant
	N
	Y
	none 

	H2196
	Small cell lung ca
	61.2
	-2.2
	99
	3
	Resistant
	N
	N
	none 

	ChaGoK1
	Non-small cell lung ca
	250.0
	-1.8
	114
	1
	Int res 
	N
	N
	none 

	DMS153
	Small cell lung ca
	24.9
	-0.8
	65
	1
	Int res 
	N
	Y
	none 

	SHP77
	Small cell lung ca
	71.6
	-1.4
	80
	2
	Int res 
	N
	Y
	KRAS 

	SW1463
	Colon ca
	79.5
	-1.1
	67
	97
	Int res 
	Y
	Y
	KRAS 

	H1048
	Small cell lung ca
	112.0
	-1.8
	0
	126
	Int res 
	Y
	Y
	none 

	HCC1599
	Breast cancer 
	113.0
	-0.3
	107
	10
	Int res 
	N
	N
	none 



	Table S3. TCGA stage IV tumors RNASeqV2 (n=718).

	Variable
	N
	Mean
	SD
	Median
	Min
	Max

	ALDH
	718
	3416
	7443
	498.5
	1.4
	78548

	Log10 ALDH
	718
	2.77
	0.89
	2.70
	0.15
	4.90

	HLTF
	718
	904
	582
	772
	19.6
	4963

	Log10 HLTF
	718
	2.87
	0.29
	2.89
	1.29
	3.70



	 Table S4. Percentage of 4 ALDH1A1 HLTF profiles in TCGA stage IV solid tumors (n=718; RNAseq V2).

	N
	Low ALDH-Low HLTF
	Low ALDH-High HLTF
	High ALDH-Low HLTF
	High ALDH-High HLTF

	
	n
	%
	n
	%
	n
	%
	n
	%

	718
	260
	36.2
	267
	37.2
	99
	13.8
	92
	12.8



	Table S5. Percentage of 4 ALDH1A1 HLTF profiles by cancer type in TCGA stage IV solid tumors (n=718; RNAseq V2). 

	
Cancer Type
	
n
	Low ALDH
Low HLTF
	Low ALDH
High HLTF
	High ALDH
Low HLTF
	High ALDH
High HLTF

	
	
	n
	%
	n
	%
	n
	%
	n
	%

	Bladder
	134
	46
	34.3
	80
	 59.7
	2
	1.5
	6
	4.5

	Colorectal
	54
	38
	70.4
	6
	11.1
	10
	18.5
	0
	0.0

	Head/Neck
	267
	123
	46.1
	99
	37.1
	13
	4.9
	32
	12.0

	Renal
	99
	4
	4.0
	6
	6.1
	54
	54.5
	35
	35.4

	Lung Adeno
	27
	8
	29.6
	10
	37.0
	1
	3.7
	8
	29.6

	Ovarian
	38
	11
	29.0
	25
	65.8
	1
	2.6
	1
	2.6

	Sarcoma
	56
	22
	39.3
	30
	53.6
	3
	5.4
	1
	1.8

	Gastric
	43
	8
	18.6
	11
	25.6
	15
	34.9
	9
	20.9




	Table S6. TCGA melanoma samples RNASeqV2 (n=471).

	Variable
	N
	Mean
	SD
	Median
	Min
	Max

	ALDH
	471
	1819.8
	2981.3
	601.7
	14.8
	31250.6

	Log10 ALDH
	471
	2.85
	0.62
	2.78
	1.17
	4.49

	HLTF
	471
	1098.0
	697.7
	1010.0
	64.6
	8677.9

	Log10 HLTF
	471
	2.95
	0.32
	3.00
	1.81
	3.94



	 Table S7. Percentage of 4 ALDH1A1 HLTF profiles in stage I-IV TCGA melanoma samples (n=471).

	
N
	Low ALDH
Low HLTF
	Low ALDH
High HLTF
	High ALDH
Low HLTF
	High ALDH
High HLTF

	
	n
	%
	n
	%
	n
	%
	n
	%

	471
	177
	37.6
	186
	39.5
	59
	12.5
	49
	10.4



	Table S8. Percentage of 4 ALDH1A1 HLTF profiles in stage I-IV melanoma samples by mutation status (TCGA RNASeqV2; n=366).

	
BRAF Mutation
	
n
	Low ALDH-Low HLTF
(n=127)
	Low ALDH-High HLTF
(n=157)
	High ALDH-Low HLTF
(n=39)
	High ALDH-High HLTF
(n=43)

	
	
	n
	%
	n
	%
	n
	%
	n
	%

	No BRAF mutation
	177
	68
	38.4
	78
	44.1
	15
	8.5
	16
	9.0

	Any BRAF mutation
	189
	59
	31.2
	79
	41.8
	24
	12.7
	27
	14.3

	Total
	366
	127
	34.7
	157
	42.9
	39
	10.7
	43
	11.7



Chemical Methods and characterization of DC340-Cy3
4-bromo-7-chloroquinoline1
At 0°C under an atmosphere of argon, phosphorus tribromide (5.8 mL, 0.079 moles, 1.10 equiv.; Acros Organics, AC169471000) was added slowly to a solution of 7-chloro-4-hydroxyquinoline (13.02 g, 0.073 moles, 1.00 equiv.; Alpha Aesar, AAL0711914) in anhydrous DMF (150 mL, 0.5 M soln.; Acros Organics, AC610941000). The reaction was allowed to warm to room temperature and followed by TLC. Complete consumption of starting material was observed after 90 min stirring. The reaction mixture was poured onto ice and the pH was rendered alkaline using solid sodium bicarbonate. This resulted in a white precipitate. The mixture was then filtered and the resulting solid was dried under vacuum affording an off-white solid (17.30 g, 99%). The material was recrystallized from ethyl acetate to give white needles (12.20 g, 70%). Rf = 0.70 (Hex:EtoAc; 1:1 δH (500 MHz, chloroform-d) 7.61 (1H, dd, J = 9.0, 2.0 Hz), 7.70 (1H, d, J = 4.5 Hz), 8.11-8.15 (2H, m), 8.68 (1H, d, J = 5.0 Hz) ppm.
DC3402 
To a sealable vial, spermidine (1.0 eq; Acros Organics, 132740050), 4-bromo-7chloroquinoline (2.2 eq; prepared above), Pd(OAc)2 (0.05 eq; Strem Chemicals, 50-901-12382), racemic BINAP (0.10 eq; Strem Chemicals, 50-901-09869), and K3PO4 (3.0 eq, Acros Organics, A0329151) were added. The reaction vessel was sealed, evacuated and placed under an argon atmosphere. To the vial, a solution of 10:1 1,4-dioxane:water (degassed by freeze-pump-thaw method) was added, and the reaction was heated to 120°C. Upon completion, the reaction was allowed to cool to room temperature and filtered through celite (Fisher Scientific, C212) using either CHCl3 or CH2Cl2, and concentrated. The compounds were then dissolved in a minimum amount of either ethyl acetate, or CH2Cl2. The HCl salt was formed by adding 3.0 eq of HCl in diethyl ether. The precipitate was filtered and collected, and the organic layer was washed 3 times with H2O. The precipitate was dissolved in H2O unless specified. The H2O layer was then washed once with CH2Cl2. Following the organic wash, the pH of the aqueous layer was adjusted to 12 by the addition of aqueous ammonium hydroxide. The aqueous layer was then extracted with 25% 2-propanol in CHCl3, and dried over sodium sulfate. The organic reaction was concentrated to a solid or film yielding the dimeric inhibitor. The product as a white solid (785 mg, 91% yield). Rf = 0.10 (EtOAc:MeOH:TEA; 80:15:5); δH (500 MHz, methanol-d3) 1.69 – 1.71 (2H, m), 1.76 – 1.82 (2H, m), 1.92 – 1.98 (2H, m), 2.70 (2H, t, J = 7.0 Hz), 2.78 (2H, t, J = 7.0 Hz), 3.37 – 3.44 (4H, m), 6.51 – 6.53 (2H, m), 7.36 – 7.39 (2H, m), 7.77 (2H, t, J = 2.0 Hz) 8.04 – 8.09 (2H, m), 8.34 (2H, t, J = 5.5 Hz) ppm.; δC (125 MHz, DMSO) 152.267, 150.465, 149.412, 133.725, 127.825, 124.453, 124.313, 117.803, 98.910, 49.286, 48.924, 47.553, 41.426, 39.382, 27.926, 27.205, 26.035.

3,6,9,12-tetraoxapentadec-14-yn-1-ol3
Tetraethylene glycol (970 mg, 5 mmol; Sigmal Aldrich, 110175) was dissolved in THF (20 mL; Fisher Scientific, T425-1) and dried over MgSO4. To a flame-dried round-bottom flask, NaH (100.5 mg 60%, 2.5 mmol; Sigma Aldrich, 452912) was added, suspended in THF, and cooled to 0°C. Tetraethylene glycol in THF was added dropwise to the suspension of sodium hydride. The reaction will evolve gas upon addition. Once the addition was complete, the reaction was allowed to stir at 0°C for 30 min. Next, propargyl bromide (372 mg, 2.5 mmol; Sigma Aldrich, P51001) was added dropwise to the reaction. The reaction was stirred for 16 h. Upon completion of the reaction, monitored by consumption of propargyl bromide (TLC, hexanes, 0.7), the reaction was concentrated to a paste and partitioned between water and dichloromethane. The aqueous layer was extracted 3x10 mL of dichloromethane. The combined organic layers were washed with brine (Fisher Scientific, S271) once, and dried over anhydrous sodium sulfate. The clear oil was then purified by column chromatography (ethyl acetate). Chromatography affords a translucent oil (300 mg, 52%). Product matches published spectroscopic data. 1H NMR (500 MHz, chloroform-d) δ 4.14 (dd, J = 2.4, 1.1 Hz, 2H), 3.71 – 3.57 (m, 14H), 3.61 – 3.51 (m, 2H), 2.96 (s, 1H), 2.40 (t, J = 2.4 Hz, 1H).
3,6,9,12-tetraoxapentadec-14-yn-1-al4 
A solution of 3,6,9,12-tetraoxapentadec-14-yn-1-ol (200mg 0.867mmol; prepared above3) was dissolved in dichloromethane, and dried over magnesium sulfate. The solution was then decanted, and added to a round-bottom flask. To this solution dess-martin’s periodinane (413 mg, 0.974mmol; Oakwood Products, 50-210-452) was added and the reaction was stirred for 2 h. The reaction was monitored by 1H NMR, and upon quantitative formation of the aldehyde, the reaction was quenched with saturated sodium thiosulfate and sodium bicarbonate for 30 min. The organic layer was separated. The aqueous layer was extracted with 2x15 mL dichloromethane. The combined organic layers were dried over sodium sulfate and concentrated. The clear oil was used crude without further purification. The compound matches published spectroscopic data. 1H NMR (500 MHz, chloroform-d) δ 9.73 (s, 1H), 8.26 (dd, J = 7.6, 1.7 Hz, 2H), 8.01 (dd, J = 8.3, 1.1 Hz, 1H), 7.93 (ddd, J = 8.4, 7.1, 1.6 Hz, 2H), 7.72 (td, J = 7.4, 1.1 Hz, 1H), 4.23 – 4.13 (m, 8H), 3.79 – 3.62 (m, 16H), 3.66 (s, 6H), 2.47 – 2.40 (m, 2H), 2.26 (s, 4H), 1.25 (s, 1H), 0.83 (s, 2H).

DC340-alkyne
DC340 (50 mg, 0.11 mmol; prepared above2) was suspended in dichloromethane (0.1 M), and 3,6,9,12-tetraoxapentadec-14-yn-1-al (50 mg, 0.22 mmol; prepared above4) was added via a solution in dichloromethane. The reaction was allowed to stir 10 min before sodium triacetoxyborohydride (150mg, 0.66 mmol; Sigma Aldrich, 316393-25G) was added. The reaction mixture was stirred until DC340 was consumed as measured by TLC (10% MeOH in CH2Cl2, 1% v/v NH4OH). The reaction mixture was then quenched by the addition of 2N sodium hydroxide solution (1 mL). After stirring for 1 hour the layers were separated, and the aqueous layer was extracted 3x15 mL with dichloromethane. The combined organic layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure to afford a brown paste. The crude product was purified by flash chromatography using a gradient elution (5%MeOH – 10% MeOH, in CH2Cl2, 1% v/v NH4OH) to yield 51 mg of a brown film (69%). High Resolution Mass Spectral Data: C36H45Cl2N5O4 calculated for [M+H] C36H46Cl2N5O4: 682.2930; Observed 682.2927 [M+H]. IR: λmax (neat/cm-1) 3292, 1667, 1072, 982. 1H NMR (500 MHz, chloroform-d) δ 8.44 (dd, J = 5.4, 2.7 Hz, 2H), 7.88 (dd, J = 6.6, 2.2 Hz, 2H), 7.77 (d, J = 9.0 Hz, 1H), 7.56 (d, J = 9.0 Hz, 1H), 7.39 (t, J = 4.7 Hz, 1H), 7.29 – 7.22 (m, 2H), 6.27 (dd, J = 5.5, 3.4 Hz, 2H), 5.33 (t, J = 5.3 Hz, 1H), 4.12 (d, J = 2.3 Hz, 2H), 3.70 – 3.45 (m, 14H), 3.35 (q, J = 5.6 Hz, 2H), 3.18 (q, J = 7.0 Hz, 2H), 2.94 – 2.88 (m, 2H), 2.73 (t, J = 5.3 Hz, 2H), 2.68 (t, J = 5.6 Hz, 2H), 2.59 (t, J = 7.3 Hz, 2H), 2.39 (t, J = 2.4 Hz, 1H), 1.87 (t, J = 6.0 Hz, 2H), 1.67 (dd, J = 11.0, 4.1 Hz, 2H). 13C NMR (126 MHz, CDCl3) δ 152.24, 152.09, 150.73, 150.04, 149.31, 149.24, 135.10, 134.97, 128.76, 128.56, 125.46, 124.96, 122.70, 121.54, 117.73, 117.39, 99.13, 98.62, 79.82, 74.89, 70.73(2C), 70.69, 70.60, 70.57, 69.57, 69.29, 58.63, 55.12, 54.56, 54.16, 44.11, 43.24, 26.92, 25.10, 24.71.

DC34-Cy3
[bookmark: _Hlk489437087][bookmark: _Hlk489437045][bookmark: _Hlk489437141][bookmark: _Hlk489437126]To DC340-Alkyne (1.4 mg, 0.002 mmol), in a resealable vial, was added Cy3-Azide (0.5 mg, 0.00086 mmol, 0.43 equiv; Lumiprobe, cat no. 11030) in (0.2 ml) methanol.  The resulting solution was degassed by bubbling argon through for 15 min. To a separate solution of copper(II) sulfate (0.002mmol, 1.0 equiv; Acros Organics, 423615000) in 20 uL of water was added solid tris(3-hydroxypropyltriazolylmethyl)amine (THPTA; Sigma Aldrich, 762342-100MG) (1 mg, 0.002 mmol, 1.0 equivalents) to give a dark blue solution, which was then treated with 20 uL of saturated aqueous sodium ascorbate (Sigma Aldrich, A7631-25G) solution. The resulting solution decolorized, confirming the formation of copper(I)THPTA. This copper solution was added to the methanolic DC340-alkyne/azide solution to effect click reaction. The progress of the reaction was monitored via RP-HPLC (C18 4.6 mm x 250mm, 20%-99% ACN:water gradient, 20 min). The product was isolated as a single peak (9 min retention time) containing the UV-Vis spectrum from both DC340 and Cy3. Evaporation of HPLC fractions yielded 0.6 mg (60% yield), which was dissolved in DMSO to give a stock solution for further use. High Resolution Mass Spectrum (ESI): for C69H88Cl2N11O5+, calculated for [M++H+]/2: 610.8213; found ([M++H+]/2) 610.8183. The product showed the UV-vis absorbance at 342 nm characteristic of dimeric chloroquines, with absorbance at 545 nm which is characteristic for Cy3.
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