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Figure S1. Short-term and treatment-period tolerability of oral 2-MBTL. 
(A-K) Healthy, non-tumor-bearing mice were treated with vehicle or 2-MBTL at 50, 250, or 500 mg/kg for 7 days. Serum levels of alanine aminotransferase (A), aspartate aminotransferase (B), alkaline phosphatase (C), total protein (D), uric acid (E), creatinine (F), urea nitrogen (G), cholinesterase (H), potassium (I), and calcium (J), together with body-weight trajectories (K), are shown. (L-V) Systemic tolerability was further assessed in tumor-bearing mice during the 21-day efficacy study. Peripheral white blood cell (L), lymphocyte (M), monocyte (N), and neutrophil (O) counts; serum alanine aminotransferase (P), aspartate aminotransferase (Q), alkaline phosphatase (R), total protein (S), uric acid (T), and creatinine (U); and body-weight trajectories (V) are shown. Each point represents one mouse. Data are presented as mean ± SEM. Statistical analyses were performed as described in the Methods. ns, not significant. ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; Ca, calcium; CHE, cholinesterase; Cr, creatinine; K, potassium; LYM, lymphocyte; MON, monocyte; Neu, neutrophil; TP, total protein; UA, uric acid; UN, urea nitrogen; WBC, white blood cell.
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Figure S2. Histological evaluation of major organs after repeated 2-MBTL treatment in tumor-bearing mice. 
Representative hematoxylin and eosin staining of the heart (A), liver (B), kidney (C), spleen (D), and colon (E) collected from vehicle-treated and 500 mg/kg 2-MBTL-treated tumor-bearing mice at the endpoint of the 21-day efficacy study. For the intestine, boxed regions in the low-magnification images are shown at higher magnification.
Scale bars, 1 mm for the whole-heart and low-magnification intestinal images and 250 μm for the remaining images.
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Figure S3. 2-MBTL has limited direct antiproliferative activity but enhances immune-cell-associated tumor-cell elimination. 
(A, B) Relative proliferation of HCT116 (A) and SW480 (B) cells treated with 0-300 μM 2-MBTL for 0, 24, or 48 h. (C, D) Representative flow cytometry plots and quantification of EdU incorporation in HCT116 (C) and SW480 (D) cells treated with vehicle, 30 μM 2-MBTL, or 300 μM 2-MBTL. (E, F) HMGB1 concentrations in conditioned medium from HCT116 (E) and SW480 (F) cells after 2-MBTL treatment. (G, H) Extracellular calreticulin exposure on HCT116 (G) and SW480 (H) cells. (I) Frequency of CD3⁺CD8⁺ T cells in PBMCs directly exposed to 2-MBTL. (J) Frequency of CD69⁺ cells within the PBMC T-cell population after direct 2-MBTL treatment. (K, L) TNF-α (K) and IFN-γ (L) concentrations after direct treatment of PBMCs with 2-MBTL. (M, N) Normalized luminescence of firefly luciferase-labelled HCT116 (M) or SW480 (N) cells cultured alone or cocultured with PBMCs in the presence of vehicle, 30 μM 2-MBTL, or 300 μM 2-MBTL. Reduced luminescence reflects fewer viable tumor cells. Data are presented as mean ± SEM from independent experiments. Statistical analyses were performed as described in the Methods. ns, not significant; *P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001. EdU, 5-ethynyl-2′-deoxyuridine; ExoCRT, extracellular calreticulin; FLuc, firefly luciferase; PBMC, peripheral blood mononuclear cell.
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Figure S4. The antitumor activity of 2-MBTL requires an intact immune system and is predominantly dependent on CD8⁺ T cells. 
(A) Experimental design of the MC38 subcutaneous tumor model in nude mice. Mice received vehicle or 2-MBTL at 50, 250, or 500 mg/kg orally every other day from day 7 to day 21. (B) Representative excised tumors. Scale bar, 1 cm. (C) Endpoint tumor weight. (D) Experimental design of CD8⁺- or CD4⁺-T-cell depletion in immunocompetent MC38 tumor-bearing mice. Mice received vehicle or 2-MBTL orally every other day together with control IgG, anti-CD8, or anti-CD4 antibody twice weekly. (E) Representative excised tumors from control IgG- and anti-CD8-treated mice. Scale bar, 1 cm. (F) Tumor weight following CD8⁺ T-cell depletion. (G) Representative excised tumors from control IgG- and anti-CD4-treated mice. Scale bar, 1 cm. (H) Tumor weight following CD4⁺ T-cell depletion. Each point represents one mouse. Data are presented as mean ± SEM. Statistical analyses were performed as described in the Methods. ns, not significant; *P < 0.05; ****P < 0.0001. qod, every other day; tiw, twice weekly.
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Figure S5. 2-MBTL does not substantially alter ENO1-associated glycolytic metabolic readouts. 
(A) Schematic representation of the ENO1-catalyzed conversion of 2-phosphoglycerate to phosphoenolpyruvate and the downstream generation of pyruvate, lactate, ATP, and NAD⁺. (B) Relative lactate levels in culture medium after treatment with vehicle or 300 μM 2-MBTL. (C) Cellular lactate concentrations normalized to total protein. (D) Cellular pyruvate concentrations normalized to total protein. (E) NAD⁺/NADH ratio. 
Data are presented as mean ± SEM from independent experiments. Statistical analyses were performed as described in the Methods. ns, not significant. 2PG, 2-phosphoglycerate; LDH, lactate dehydrogenase; PEP, phosphoenolpyruvate; PK, pyruvate kinase.
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Figure S6. ENO1 overexpression attenuates 2-MBTL-induced changes in intratumoral T-cell and myeloid populations. 
(A) Representative flow cytometry plots and quantification of Ki-67⁺ cells within intratumoral CD8⁺ T cells from mice bearing control or ENO1-overexpressing MC38 tumors and treated with vehicle or 2-MBTL. (B) Representative flow cytometry plots and quantification of CD11c⁺MHC-II⁺ conventional dendritic cell-associated populations within the indicated myeloid compartment. (C) Representative flow cytometry plots and quantification of monocytic myeloid-derived suppressor cells and polymorphonuclear myeloid-derived suppressor cells. (D) Representative flow cytometry plots and quantification of M1-like and M2-like macrophage populations. Each point represents one mouse. Data are presented as mean ± SEM. Statistical analyses were performed as described in the Methods. ns, not significant; *P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001. cDC, conventional dendritic cell; M-MDSC, monocytic myeloid-derived suppressor cell; OE, overexpression; PMN-MDSC, polymorphonuclear myeloid-derived suppressor cell.

Table S1. Baseline characteristics of CRC patients

	Characteristic
	Overall (N=82)

	Total patients
	82

	Age, years, median [IQR]
	68.0 [57.0, 77.0]

	Sex
	

	Male
	42 (51.2%)

	Female
	40 (48.8%)

	Follow-up/survival time, months, median [IQR]
	69.0 [23.0, 75.0]

	Tumor site
	

	Right colon
	32 (39.0%)

	Left colon/sigmoid
	39 (47.6%)

	Transverse/flexure colon
	11 (13.4%)

	Histology
	

	Adenocarcinoma
	82 (100%)

	Pathological grade
	

	I
	2 (2.4%)

	I-II
	16 (19.5%)

	II
	52 (63.4%)

	II-III
	6 (7.3%)

	III
	5 (6.1%)

	III-IV
	1 (1.2%)

	Maximum tumor diameter, cm, median [IQR]
	5.0 [4.0, 6.0]

	Distant metastasis
	

	No
	77 (93.9%)

	Yes
	5 (6.1%)

	Pathological stage
	

	T stage
	

	T1
	1 (1.2%)

	T2
	9 (10.9%)

	T3
	45 (54.9%)

	T4a
	22 (26.8%)

	T4b
	5 (6.1%)

	N stage
	

	N0
	53 (64.6%)

	N1a
	8 (9.8%)

	N1b
	12 (14.6%)

	N2a
	4 (4.9%)

	N2b
	5 (6.1%)

	M stage
	

	M0
	77 (93.9%)

	M1a
	3 (3.7%)

	M1b
	2 (2.4%)





Table S2. Primer sequences used for RT–qPCR
	Gene
	Forward primer
	Reverse primer

	COPB1
	AACTCCTAGTGCGAACATTGC
	CTGCTGCTTCGTTGTTGTCAC

	ENDOD1
	GAAGCAAGCAAGCCTTGAATAC
	GCTAAGGGAGAATGGGTAAAGC

	ENO1
	GCCGTGAACGAGAAGTCCTG
	ACGCCTGAAGAGACTCGGT

	HDAC2
	ATGGCGTACAGTCAAGGAGG
	TGCGGATTCTATGAGGCTTCA

	HNRNPH3
	AATGGTCCAAATGACGCTAGTG
	CTCCCCTGGTAGTCCATCGT

	HPGD
	GCTGGTGGATTGGAATCTTGA
	CCAGGGCAGCTTTACACTGT

	LUC7L3
	GACCACGAGAGCGTTTGTAAA
	CGGACCAAGATCAGAACGTGTAT

	MORC4
	CATCGCGGAGCTGCTAGATAA
	TCCATCATCGGTAAAGGTCAAAC

	MYO1E
	AAGGAGCGGCACAGTATGAAA
	TCACCACTGATAATGACGCAC

	NAB1
	GCCTTTATCCAACAAGGTGGT
	GCCCACGAGTGCCATGATT

	PLCB1
	GGAAGCGGCAAAAAGAAGCTC
	CGTCGTCGTCACTTTCCGT

	PTGS2
	CTGGCGCTCAGCCATACAG
	CGCACTTATACTGGTCAAATCCC

	SRSF7
	GGAAAGGTGATTTGTGGCTCC
	GGTCTATCAAAACGTGATCTCCG

	THOC7
	GTGACTGACGACGAAGTTATACG
	GGTACTGGCTATATCCCTCTTCC

	TP53BP1
	ATGGACCCTACTGGAAGTCAG
	TTTCTTTGTGCGTCTGGAGATT

	TXLNG
	CCAAACTCCGACAGGAAAACA
	GTTCGTATTTGTGCCTCGATTCT

	YAP1
	TAGCCCTGCGTAGCCAGTTA
	TCATGCTTAGTCCACTGTCTGT

	YAP1 3′UTR
	AATTCTAGGCGATCGCTCGAGAGCCCTCAGGCAGACTGAATTCT
	TTTTATTGCGGCCAGCGGCCGCTTTTTTTTTTAAGAGTTTAAGGAAAGAATATATTTG
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