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Supplementary Methods:
AML Cell lines, GLS knockout and Slc38a1 knockdown studies
HL-60 and OCI-AML3 cells lines were purchased from DSMZ (German Collection of Microorganisms and Cell Cultures). MV4-11 cell lines were purchased from ATCC. The cell lines were grown in suspension in RPMI medium supplemented with 10% fetal bovine serum, 10 IU/mL penicillin, and 10 μg/mL streptomycin. All cell lines were tested and authenticated by The University of Texas MD Anderson Cancer Center Cell Line Validation Core Facility, through the short tandem repeat method.
[bookmark: _Hlk124620579]The HL-60, MV4-11 and OCI-AML3 cells were stably transfected with pHUSH luciferase (control), pHUSH puro-KGA (KGA knockdown), pHUSH puro-GAC (GAC knockdown), or pHUSH puro-D3 (KGA and GAC knockdown). All shRNA vectors for GLS knockout studies were obtained from the Georgia Hatzivassiliou laboratory (Genentech) (1). To induce GLS knockdown, cells were cultured in the presence of 4 μg/ml doxycycline for 3 days. Knockdown was confirmed by western blot. 
For Slc38a1 knockdown studies, HEL cells were seeded overnight in 6-well culture plates at a density of 2×105 cells/well. Following overnight incubation, cells were transfected with 50nmol/L siRNA targeting Slc38a1 Cat. No J-007558-10-0010 and J-007558-10-0012 (Dharmacon/Horizon) or non-targeting control siRNA D-001810-10-20, using DharmaFECT transfection reagent. Confirmation of knockdown was confirmed by RT-PCR.

Western Blot Analysis
The HL-60, MV4-11 and OCI-AML3 cells stably transfected with pHUSH luciferase control, pHUSH puro-KGA, pHUSH puro-GAC, or pHUSH puro-D3 shRNA were grown, collected, washed in PBS, and pelleted before lysing with RIPA buffer (PIERCE) containing protease and phosphatase inhibitors (Roche). After 30 min incubation on ice, cell lysates were subject to sonication (~2 min) and centrifugation (12,000 rpm x 10 min, 4° C). The supernatant was collected, and the protein concentration quantified using the BCA Protein Assay (Thermo Scientific). Western blot analysis was performed according to standard procedures. Following antibodies were used in western analyses: KGA (20170-1-AP, Proteintech), GAC (EP7212, Abcam), β-Actin (4967, Cell Signal Technology); and donkey anti-mouse antibody IRDye 800CW (C61116–02, LI-COR), donkey anti-rabbit antibody (C70601–05, LI-COR). The fluorescence signals were read by the Odyssey imaging system (LI-COR Biosciences, Lincoln, NE). Data were processed by Image Studio software (LI-COR Biosciences).

Telaglenastat quantification in blood samples
Thirty μL of human plasma samples were pipetted into blank Eppendorf tubes and precipitated using 120 μL of 100% Acetonitrile with pre-spiked IS (Curcumin-d6) at a concentration of 100 ng/mL. The mixture was vortexed for 10 min and centrifuged at 14,000 RPM for 10 min at 4℃. 100 μL of the supernatant was transferred into another Eppendorf tube. The HybridSPE DPX tips were conditioned by aspirating and dispensing 100% acetonitrile (using the same volume that was used for protein precipitation) and the eluent was discarded. The 100 μL supernatant was aspirated and dispensed three times with the HybridSPE DPX tips to remove the remaining proteins and phospholipids from all human clinical plasma samples prior to LC-MS/MS analysis. The samples were transferred into LC vials and analyzed using a Thermo Scientific Orbitrap IQ-X Tribrid mass spectrometer (IQ-X, Thermo Scientific, Waltham, MA, USA) hyphenated with a Thermo Scientific Vanquish Flex ultrahigh-pressure liquid chromatography (UHPLC) system via electrospray ionization source. The UHPLC system is equipped with a quaternary pump, vacuum degasser, and an open autosampler with a temperature controller. Chromatographic separation of targeted analytes and internal standard was achieved on an ACQUITY BEH C18 150 × 2.1 mm (1.7 μm, 130 Å) column (Waters, Milford, MA). The mobile phase consisted of 0.1% formic acid in water (A), and 0.1% formic acid in 100% acetonitrile (B) at a flow rate of 0.3 mL/min, with gradient elution. The composition of the mobile phase was changed linearly with a curve of 5. The injection volume was 5 μL. Data processing was performed using Thermo Scientific Freestyle software (1.8. SP2 version).

Preparation of samples for single cell RNA analysis:
Frozen BM cells stored in liquid nitrogen were retrieved right before sample processing. 
To maximize the cellular viability recovery, samples were processed in batches according to thawing protocol. Briefly, cells were gently thawed in water bath at 37 °C for 5 minutes until partially thawed and immediately placed on ice. Next, cells were gently transferred to 10 ml room temperature warm media (10 ml RPMI1640 supplemented with 20% FBS) and centrifuged (453 g for 5 min). After finishing centrifugation, supernatant was disposed, the cell pellet was carefully re-suspended in 10 ml thawing media (RPMI1640, supplemented with 20% FBS, containing 500 μl Heparin (stock 2 mg/ml, Cat# 9041-08-1; Sigma Aldrich), 20 μl DNase (stock 1 ug/ml, Cat# 89835, Thermo Fischer Scientific) and 200 μl MgSO4 (stock 200 mM, Sigma Aldrich) and incubate in 37 °C for 15 min to digest the DNA released from the dead cells. Following incubation, cells were centrifuged and gently washed twice in 2 ml of 0.04% BSA in PBS. Finally, to remove cell clumps, cells were filtered with 35μm mesh strainer directly to falcon tubes (BD Falcon® 5 ml Round-Bottom Tubes with Cell Strainer Cap, Corning, NY, USA). After transferring cells, 10 ul of cell suspension was stained with 10 ul of 0.4% Trypan blue, counted and assessed for viability using standard hemocytometer and light microscopy. To adjust the cell density, cells were eventually centrifuged again and re-suspended in desired amount of PBS with 0.04% BSA.


Supplementary Tables:
Supplementary Table 1: Patient Demographics
	Characteristic
	N (%); Median [Range]

	Age, years
	70 [41-83]

	Sex
	

	     Female
	6 (21)

	     Male
	22 (79)

	Prior treatment(s)
	

	     Frontline
	18 (64)

	     Prior therapy
	10 (36)

	Diagnosis, n (%)
	

	     MDS-MLD
	3 (11)

	     MDS-RS-MLD
	2 (7)

	     MDS-EB-1
	3 (11)

	     MDS-EB-2
	3 (11)

	     MDS/MPN
	1 (4)

	     t-MDS
	9 (32)

	     CMML
	7 (25)

	Performance status (ECOG)
	

	     0-1
	23 (82)

	     2
	5 (18)

	Transfusion-dependent
	10 (36)

	Pre-treatment 
	

	     ANC (x109/L)
	1.28 [0.02-24.1]

	     Hemoglobin (g/dL)
	9.2 [7.1-13.1]

	     Platelets (x109/L)
	55 [6-520]

	     BM blast %
	6 [0-14]

	Cytogenetics 
	

	      Diploid
	12 (43)

	      Complex
	10 (36)

	      Other
	6 (21)

	Molecular mutation panel
	

	      ASXL1
	14 (50)

	      TET2
	11 (39)

	      TP53
	10 (36)

	      RUNX1
	8 (29)

	      SRSF2
	6 (21)

	      U2AF1
	6 (21)

	      CBL     
	5 (18)

	      DNMT3A
	5 (18)

	      EZH2
	4 (14)

	      STAG2
	4 (14)

	      KRAS
	3 (11)

	      PTPN11
	3 (11)

	IPSS 
	

	      Int-1
	15 (54)

	      Int-2
	10 (36)

	      High
	3 (11)

	IPSS-R
	

	      Low
	7 (25)

	      Intermediate
	6 (21)

	      High
	6 (21)

	      Very High
	9 (32)

	IPSS-M
	

	      Low
	1 (4)

	      Moderate Low
	5 (18)

	      Moderate High
	1 (4)

	      High
	9 (32)

	      Very High
	12 (43)




Supplementary Table 2: Summary of patient’s outcome.
	​
	All patients​
	Treatment naive
	Prior ​
therapy​
	Complex
cytogenetics​
	TP53 mutation​
	RTK signaling
mutation​

	N​
	28​
	18
	10​
	10​
	10​
	10​

	Response​
	 ​
	
	 ​
	 ​
	 ​
	 ​

	       CR​
	5 (17.9%)​
	5 (27.7%)
	0 (0%)​
	2 (20%)​
	1 (10%)​
	3 (30%)​

	       mCR​
	10 (35.7%)​
	5 (27.7%)
	5 (50%)​
	4 (40%)​
	4 (40%)​
	4 (40%)​

	       HI​
	3 (10.7%)​
	1 (5.6%)
	2 (20%)​
	1 (10%)​
	2 (20%)​
	0 (0%)​

	       NR​
	10 (35.7%)​
	7 (38.9%)
	3 (30%)​
	3 (30%)​
	3 (30%)​
	3 (30%)​

	Median OS 
(months)​
	11.6
	21.6
	6.8
	10.2
	6.8
	32.2

	1yr OS​
	46.4%
	61.1%
	10%
	20%
	20%
	50%











Supplementary Figure Legends:

Supplementary Figure 1: 
(A) Validation of knockout efficiency in stable transfected OCI-AML3 cells, generated using shRNA control, puro-GAC plasmid, puro-KGA plasmid, puro-D3 (both isoforms) plasmid with puromycin incubation (3 days, 1 µg/ml). The expression of GAC and KGA in OCIAML 
(B) Evidence of GAC and KGA KO in MV4;11 cells was analyzed by Western blot.
(C) Oxygen consumption rate measured by Seahorse assay conducted in OCIAML3 cells treated with DMSO or telaglenastat (CB-839) 1 uM; (D) in OCIAML3 cells treated with BPTES 20 uM; or (E) measured in cells subjected to inducible knockout of GAC/KGA; (n=4, mean±SD)
(F) Mass spectrometry measurement of UMP and AMP in OCIAML3 cells treated with DMSO or CB-839 1µM for 24 hr, (n=4, mean±SD)
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Supplementary Figure 2:
      Patient characteristics displaying mutational status and therapy response. Abbreviations:
MDS-MLD- MDS with multilineage dysplasia; MDS-RS-MLD- MDS with multiple lineage dysplasia and ring sideroblasts, MDS-EB- MDS with excess blasts, MDS/MPN- Myelodysplastic/myeloproliferative neoplasms, t-MDS-therapy-related MDS, CMML- Chronic Myelomonocytic Leukemia, IPSS- International Prognostic Scoring System, r-IPSS- Revised International Prognostic Scoring System, CR-complete remission, mCR-marrow response, HI-hematological improvement, NR-no response, SCT-stem cell transplantation.

Supplementary Figure 3: 
(A) Overall survival of patients with complex cytogenetics. 
(B) Overall survival of patients with TP53 mutation. 
(C) Overall survival of patients harboring mutations in receptor tyrosine kinase gene (RTK);
(D) Level of telaglenastat measured in plasma by LC-MS at indicated timepoints as compared between responders (CR and mCR), and patients with HI and NR.
(E) Dynamic of changes in telaglenastat level measured in responders and non-responders at day15 of cycle1, day 1 of cycle 2 and at cycle 4 or later. 

Supplementary Figure 4: 
scRNAseq was conducted on bone marrow cells from CB839 treated patients. 5 clinical responders and 3 non responders were analyzed, and 11 distinct cell populations identified based on gene expression patterns.
Representative UMAP figures show enrichment of CXCL8 (A), S100A9 (B) and S100A8 (C) expression shown between responders and non-responders.
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