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Supplementary Figure S1. Construction of the GRG score model in TCGA. A) Volcano plot presents the distribution of DEGs quantified between tumor and normal group with threshold of |log2 Fold change| > 1.5 and P < 0.05 in TCGA database. B)GSEA analysis was performed on HALLMARK_GLYCOLYSIS gene sets in gastric cancer DEGs. C) Venn diagram shows the intersection of glycolytic-related genes with GC differential genes in the TCGA dataset. D) LASSO coefficient profile plots of the GRG score model. Cross-validation to determine the optimal penalty parameter λ. E) Penalty plot for the LASSO regression for the GRGs with error bars denoting the standard errors.
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Supplementary Figure S2. Distribution of GRG scores in clinical patients with different tumor size and subtype. A) Boxplot showing the distribution of GRG scores across different tumor sizes (T1–T4) in TCGA-STAD samples. B) Violin plot illustrating the GRG score distribution among the four molecular subtypes of gastric cancer (CIN, EBV, GS, and MSI). C) Stacked bar plot comparing the proportion of high and low GRG score patients across molecular subtypes. Error bars indicate mean±SD. *p < 0.05, **p < 0.01, ***p < 0.001
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Supplementary Figure S3. Changes in oxygen consumption rate (OCR) of gastric tumor cells under different glucose concentrations.
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Supplementary Figure S4. Culture with different glucose concentration can affect the stem-related features of gastric cancer cells. A) The colony-formation ability of MGC803 and HGC27 cultured with different glucose concentrations was detected. B) The migration ability of MGC803 and HGC27 cultured with different glucose concentrations was detected. Scale bar, 100 μm. Error bars indicate mean±SD. *p < 0.05, **p < 0.01, ***p < 0.001
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Supplementary Figure S5. High glycolysis can affect cell adhesion, cell migration and other functions, and affect EMT, P53 and other pathways. A) GO enrichment analysis of DEGs between high and low GRG score group. B) GSEA analysis was performed on HALLMARK gene sets in DEGs between high and low GRG score group.
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Supplementary Figure S6. Quantification of Western blot analyses in MGC803 and HGC27 gastric cancer cells cultured under different glucose concentrations. A) Expression of PI3K/AKT pathway proteins (pmTOR, mTOR, pPI3K, PI3K, pAKT, AKT). B) Expression of EMT-related markers (N-cadherin, E-cadherin, vimentin, snail). C) Expression of stemness markers (CD44, Oct4, Nanog, Sox2). Data are presented as means±SD. *p < 0.05, **p < 0.01, ***p < 0.001; Abbreviation: ns-not significant
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Supplementary Table S1. Clinic pathological characteristics of patients with gastric cancer with high and low GRG score in TCGA.
	 Characteristics
	ALL
N=355
	high GRG score
N=177
	low GRG score
N=178
	OR
	p-value

	Age
	           
	           
	           
	                   
	  0.744

	> 65
	187 (53.1%)
	92 (52.0%)
	95 (54.3%)
	　
	

	≤ 65
	165 (46.9%)
	85 (48.0%)
	80 (45.7%)
	0.912 [0.599;1.387]
	

	Gender
	           
	           
	           
	                   
	  0.629

	female
	125 (35.2%)
	65 (36.7%)
	60 (33.7%)
	　
	

	male
	230 (64.8%)
	112 (63.3%)
	118 (66.3%)
	1.141 [0.737;1.768]
	

	Metastasis
	           
	           
	           
	                   
	  0.977

	M0
	321 (93.3%)
	159 (93.0%)
	162 (93.6%)
	　
	

	M1
	23 (6.69%)
	12 (7.02%)
	11 (6.36%)
	0.901 [0.377;2.133]
	

	Lymph nodes
	           
	           
	           
	                   
	  0.341

	N0
	106 (30.8%)
	47 (27.6%)
	59 (33.9%)
	　
	

	N1
	93 (27.0%)
	46 (27.1%)
	47 (27.0%)
	0.815 [0.464;1.428]
	

	N2
	69 (20.1%)
	33 (19.4%)
	36 (20.7%)
	0.870 [0.471;1.604]
	

	N3
	76 (22.1% 
	44 (25.9%)
	32 (18.4%)
	0.582 [0.318;1.054]
	

	Stage
	           
	           
	           
	                   
	  0.094

	I
	46 (13.5%)
	15 (8.82%)
	31 (18.1%)
	　
	

	II
	111 (32.6%)
	58 (34.1%)
	53 (31.0%)
	0.446 [0.212;0.909]
	

	III
	151 (44.3%)
	79 (46.5%)
	72 (42.1%)
	0.445 [0.216;0.882]
	

	IV
	33 (9.68%)
	18 (10.6%)
	15 (8.77%)
	0.409 [0.158;1.028]
	

	Tumor size
	           
	           
	           
	                   
	<0.001

	T1
	15 (4.27%)
	2 (1.15%)
	13 (7.34%)
	　
	

	T2
	78 (22.2%)
	37 (21.3%)
	41 (23.2%)
	0.183 [0.025;0.734]
	

	T3
	162 (46.2%)
	73 (42.0%)
	89 (50.3%)
	0.201 [0.028;0.768]
	

	T4
	96 (27.4%)
	62 (35.6%)
	34 (19.2%)
	0.091 [0.013;0.361]
	




[bookmark: _Hlk171609861]Supplementary Table S2. Multivariate Cox regression for the GRG score and corresponding clinical features.
	Characteristics
	HR
	lower .95
	upper .95
	p-value

	Age
	1.81
	1.26
	2.59
	0.001

	Tumor size
	1.38
	0.83
	2.29
	0.217

	Lymph nodes
	1.52
	0.85
	2.71
	0.158

	Metastasis
	1.93
	1.04
	3.6
	0.038

	Stage
	1.19
	0.69
	2.06
	0.524

	GRG score
	1.57
	1.11
	2.23
	0.011
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