Supplementary Table 1. Summary of the regulation, signaling pathways, and therapeutic implications of key SLC transporters in cancer.
	Gene
	Protein
	Substrate
	Cell Type
	Upstream Regulation
	Post-transcriptional and post-translational mechanisms
	Downstream Signaling
	Therapeutic Implication
	Representative Cancer
	Reference

	SLC2A1
	GLUT1
	glucose
	tumor
	super-enhancers; YAP1–TEAD1; FOXM1; cMyc; Akt; mTOR; c-Jun
	m6A; S-palmitoylation; SUMOylation;
	GLUT1–mTORC1–HIF-1α–PKM2 positive feedback loop;
	cell proliferation; cell migration and metastasis; PD-L1 expression
	bladder cancer; lung adenocarcinoma
	[1, 2]

	
	
	
	macrophage
	PERK–ATF4
	
	
	antitumor immunity in glioblastoma
	glioblastoma
	[3]

	
	
	
	GlyCAF
	
	
	CXCL6
	impede
cytotoxic T cell infiltration
	soft-tissue sarcomas
	[4]

	SLC2A2
	GLUT2
	glucose
	tumor
	HIF-1α; p38γ–PFKFB3 axis
	
	
	tumor growth
	KRAS-mutant cancers
	[5]

	SLC2A3
	GLUT3
	glucose
	tumor
	Cav1; AMPK/CREB1; RIP140; ZEB1; YTHDC1; ATF4/DDIT4
	
	
	TKI resistance;
TMZ resistance;
	TKI resistant tumor; glioblastoma
	[6-9]

	SLC2A4
	GLUT4
	glucose
	tumor
	KLF8; ISL1; AMPKα2/HNF4A/BORIS axis;
	ALKBH5-mediated m6A demethylation
	
	Proliferation; invasion and metastasis
	HCC; breast cancer
	[10-13]

	SLC3A2
	CD98
	arachidonic acid
	tumor
	
	
	
	TAM M2 polarization
	lung adenocarcinoma
	[14]

	SLC16A1
	MCT1
	lactate
	tumor
	SETDB1; MYC
	
	
	tumor growth and metastasis
	retinoblastoma; multiple myeloma
	[15, 16]

	
	
	
	terminally
exhausted T cell
	
	
	
	effector
function
	pan-cancer
	[17]

	
	
	
	Treg
	
	
	NFAT1
	PD1 expresssion
	low-glucose TME
	[18]

	
	
	
	neutrophil
	
	
	NF-κB–COX-2
	T
cell cytotoxicity
	HCC
	[19]

	SLC16A3
	MCT4
	lactate
	tumor
	
	SYVN1-mediated ubiquitination
	
	tumor
growth
	NSCLC
	[20]

	SLC5A1
	SGLT1
	glucose
	tumor
	PKCδ/EGFR axis
	
	
	acquired resistance to EGFR TKIs
	NSCLC
	[21]

	SLC1A3
	EAAT1
	glutamate
	tumor
	p53
	
	
	tumor
growth and metastasis
	T-cell
acute lymphoblastic leukemia
	[22-24]

	SLC1A5
	ASCT2
	glutamine
	tumor
	lncRNA (LINC00857); MYC;
	
	
	tumor
proliferation, invasion; proteasome inhibitors resistance
	glioma; HNSCC; CRC; multiple myeloma
	[25].

	SLC1A6
	ASCT3
	glutamine
	myeloid cell
	
	
	IRE1α–XBP1
	accumulation of immunosuppressive GPR109A⁺ myeloid populations
	liver cancer
	[26]

	SLC7A2
	CAT2
	lysine, arginine
	tumor
	RIOK3
	
	mTORC1
	invasion and metastasis
	PDAC; glioblastoma
	[27]

	SLC7A3
	CAT3
	arginine
	tumor
	SP1
	
	
	cell
migration
	osteosarcoma
	[28]

	SLC7A5
	LAT1
	neutral amino acids
	tumor
	ATF4; mutant p53; circARID1A–IGF2BP; KRAS activation
	
	
	tumor proliferation
	CRC; GC
	[29-32]

	
	
	
	ILC2
	
	
	
	cellular
expansion and cytokine production
	helminth infection model
	[33]

	
	
	
	NK
	
	
	c-Myc
	metabolic
reprogramming and effector function
	
	[34]

	
	
	
	CD4 T
	c-Myc
	
	
	dysfunctional
differentiation states
	autoimmunity model
	[35]

	
	
	
	endothelial
	FOXC1
	
	
	angiogenesis
and blood–retina barrier formation
	retinal vascular disease
	[36]

	SLC7A8
	LAT2
	neutral amino acids
	tumor
	
	
	mTORC1–c-Myc
	growth
and metastasis
	osteosarcoma
	[37]

	SLC7A11
	xCT
	cystine
	tumor
	HMGA1; ATF4
	ALKBH5; OTUB1; USP52; O-GlcNAcylation; palmitoylation (ZDHHC8)
	
	chemoresistance; ferroptosis supression
	CRC; NSCLC; ESCC; 
	[38-40]

	SLC27A1
	FATP1
	fatty
acid
	CD8⁺
T cell
	
	
	
	mitochondrial
dysfunction and impaired antitumor activity
	multiple myeloma
	[41]

	SLC27A2
	FATP2
	fatty
acid
	tumor
	
	
	PI3K–Akt–mTOR
	proliferation
and migration
	bladder cancer
	[42]

	
	
	
	PMN-MDSC
	RIPK3
	
	
	lipid uptake–driven immunosuppression
	bladder cancer
	[43]

	CD36
	FAT
	fatty
acid
	tumor
	
	O-GlcNAcylation;
	AKT/GSK-3β/β-catenin; Src–ERK; Src–PI3K–AKT–mTOR
	migration
and metastasis
	gastric cancer; cervical cancer; HCC
	[44-46]

	
	
	
	CD8⁺
T cell
	
	
	
	lipid
peroxidation and ferroptosis
	pan-cancer
	[47]

	
	
	
	Treg
	
	
	PPAR-β
	thrive in the lactate-rich TME
	pan-cancer
	[48]

	
	
	
	endothelial
	LPA/PKD-1-FoxO1
	
	
	proangiogenic
reprogramming in the tumor vasculature
	microvascular endothelial cells
	[49]

	SLC39A6
	LIV1
	zinc
	tumor
	
	
	
	metastasis
	liver cancer
	[50]

	SLC6A3
	DAT
	dopamine
	tumor
	
	
	histone methyltransferase G9a
	tumor envasion
	colon tumor
	[51]
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