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	Category
	Name
	Functional overview
	Source 

	Writer
	p300
	HAT family proteins are the earliest discovered proteins with histone lactylation writing function, which can use lactyl-CoA as a substrate to catalyze lactylation modification.
	[1]

	
	KAT2A
	Histone lactate transferase, which can regulate tumor immune evasion, interacts with ACSS2 (lactyl CoA synthase) to convert lactate into lactyl-CoA and catalyze histone lactylation.
	[2]

	
	KAT5
	Glis1 may directly bind to the lactyltransferase KAT5 with multiple interaction sites. In vitro, the interaction between KAT5 and histone H3 was enhanced under high glucose conditions. However, overexpression of glis1 leads to a significant decrease in the binding affinity between histones and KAT5, thereby reducing the level of lactylation.
	[3]

	
	GCN5
	Members of the HAT family have been found to have a significant catalytic effect on histone modification of H3K18la in studies of myocardial infarction.
	[4]

	
	AARS1
	AARS1 is a lactate-sensing protein that also functions as a lactate transferase. AARS1 can act as a lactate sensor to mediate global lysine lactic acid oxidation in tumor cells.
	[5]

	
	KAT8
	Lysine acetyltransferase 8 (KAT8) belongs to the MYST family. Lactate enters macrophages through monocarboxylate transporter-1 (MCT1). Lactylation writers KAT5 and KAT8 cooperate to promote lactation of histone H4 at lysine residue 12 of macrophages stimulated by lactate.
	[6]

	
	AARS2
	AARS2 enhances histone H3K18 lactation modification, which in turn drives the transcriptional upregulation of acyl CoA synthetase long chain family member 4 (ACSl4) through chromatin remodeling, thereby enhancing the accumulation of lipid peroxidation products and aggravating intestinal epithelial injury.
	[7]

	
	TIP60
	Lactic acid mediates the lactylation modification of type III phosphatidylinositol kinase Vps34 protein under the action of acetyltransferase TIP60, enhancing its lipid kinase activity and promoting cellular autophagy and lysosomal degradation.
	[8]

	
	GTPSCS
	It can increase the level of histone lactate modification by synthesizing lactyl coenzyme A, especially the lactate modification of histone H3K18.
	[9]

	
	ACSS2
	Lactate CoA synthase ACSS2 can synergistically interact with LDHA/KAT2A as a histone lactyltransferase, promoting histone H3K18 site lactylation modification, regulating the expression of key genes involved in tumor progression, and influencing processes such as tumor growth and immune escape.
	[2]

	
	YiaC
	YiaC can catalyze the addition of lysine to lactic acid both in vitro and in cells, affecting the activity of metabolic enzymes. The lactylation of YiaC depends on lactyl-CoA.
	[10]

	
	HBO1
	Belonging to the MYST family, it is a multifunctional histone acyltransferase that can regulate histone Kla in vitro and in cells, and may preferentially catalyze H3K9la.
	[11]

	Eraser
	HDAC1/3
	Belonging to class I histone deacetylase, HDAC1 and HDAC3 have lactate dehydrogenase activity in cells, and HDAC3 can regulate histone lactylation at multiple sites in cells.
	[12]

	
	HDAC6
	HDAC6 catalyzes the lactylation modification of α-tubulin through a reversible reaction dependent on lactate concentration. When the lactate concentration is below 1mM, HDAC6 exhibits lactase activity.
	[13]

	
	HDAC2
	Overexpression of HDAC2 can specifically reduce the lactate levels of Pan Kla and H3K18la, confirming that HDAC2 is the eraser of H3K18la in PDAC cells and, together with p300, constitutes the dynamic regulatory axis of histone lactate in PDAC cells.
	[14]

	
	Sirt6
	It inhibits the transcription of MGMT by reducing the lactylation of histone H3K9 (H3K9la), thereby driving TMZ resistance in GBM.
	[15]

	
	CobB
	CobB can catalyze the removal of lysine and lactic acid both in vitro and in cells, affecting the activity of metabolic enzymes. The regulatory mechanism of CobB delactylation depends on NAD+.
	[10]

	
	Sirt1/3
	Belonging to the NAD+-dependent sirtuins family, SIRT3 exhibits high erasing activity towards the H4K16la site and can regulate histone lactylation modification.
	[16]

	Reader
	DPF2
	Discovered as a candidate target for H3K14la in cervical cancer research, it can directly bind to H3K14la and promote the transcription of oncogenes.
	[17]

	
	CBX3
	Although it does not have direct lactate enzyme activity, it can recruit EP300 to chromatin, enhance its substrate specificity for lactyl-CoA, and thus affect histone lactylation modification and related gene expression regulation processes.
	[18]

	
	TRIM33
	Through screening of 28 human bromodomain proteins, only TRIM33 can bind to histone lactylation, exhibiting sequence specificity for H3K18la and H4K5/8/12la sites.
	[19]

	
	Brg1
	In the process of inducing reprogramming of pluripotent stem cells (iPSCs), p300 is recruited through the C-terminal domain of Brg1, which can bind to H3K18la and promote the process of cellular mesenchymal epithelial transition (MET).
	[20]
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