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Abstract:  

Dynamic histone methylation modifications play a crucial role in regulating gene expression and various 

biological processes, particularly in tumor initiation and progression. These modifications are primarily 

achieved through the action of histone methyltransferases and demethylases. A key process in cancer 

development and progression is epithelial-mesenchymal transition (EMT). However, the regulatory role of 

dynamic histone methylation modifications in tumor EMT has not yet been fully elucidated. This review 

elaborates on the role of dynamic histone methylation and demethylation modifications in tumor EMT. 

Additionally, it summarizes the involvement of related modifying enzymes in cancer therapy. 
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1. Introduction 

Cancer has become a common and frequently 

occurring disease that seriously endangers human 

health
(1)

. There are about 6.35 million newly 

discovered malignant tumors in the world every 

year, and it is the second largest disease leading to 

human death
(2,3)

. A critical process in the 

development of cancer is that tumor cells lose their 

epithelial differentiation specificity
(4)

. The cell-cell 

contact is destroyed, leaving the primary tumor and 

invading surrounding tissues, and then 

differentiating into new structures
(5)

. This 

temporary and reversible phenomenon is called 

epithelial-mesenchymal transformation (EMT). 

Cancer cells that undergo epithelial-mesenchymal 

transformation may invade and metastasize, 

producing the ultimate life-threatening 

manifestation of cancer progression
(6)

. Thus, 

epithelial mesenchymal transformation is a process 

of cancer cell migration, invasion, and metastatic 

spread that has been extensively studied
(7)

. China 

focuses on the research of lung cancer, stomach 

cancer, liver cancer, esophageal cancer, cervical 

cancer, breast cancer and nasopharyngeal cancer, 

etc., to study the internal mechanism of action, the 

most important of which is to control the metastasis 

of cancer cells, and ultimately achieve the purpose 

of delaying the development of tumors and even 

curing tumors. 

Epithelial mesenchymal transformation is a 

biological process in which epithelial cells lose 

their epithelial characteristics, transform into 

mesenchymal cells and acquire the ability to invade 

and metastasize
(8)

. It allows polarized epithelial 

cells, through basement membrane degradation and 

mesenchymal cell formation, to undergo a variety 

of biochemical changes that give them a 

mesenchymal cell phenotype
(9,10)

. Specifically, it is 

related to embryo development and organ 

formation, injury repair and tissue regeneration, and 

tumor cell invasion and metastasis
(11,12)

. 
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With the hot research of epigenetics, histone 

modification serves as a set of universal epigenetic 

markers involved in dynamic cellular processes 

(transcription and DNA repair) and chromatin 

stability maintenance
(13)

. Among them, the 

characteristic structure of amino acid residues as 

part of histones is easily covalently modified by 

related enzymes, such as methylation and 

demethylation, histone acetylation and 

deacetylation, histone phosphorylation and 

dephosphorylation, ubiquitination, etc
(14-19)

. Recent 

studies have shown that histone methylation and 

demethylation related modification enzymes play a 

crucial role in epigenetic regulation , participate in 

gene inhibition and activation, and are an 

indispensable part of embryonic development
(20-24)

. 

Histone methylation is induced by HMTS 

(methyltransferase), which occurs on the lysine and 

arginine residues of histones
(25)

. It is generally 

believed that the methylation of H3K9, H3K27 and 

H4K20 mainly occurs at the N terminal of H3 and 

H4, which can inhibit gene expression. However, 

methylation of H3K4, H3K36 and H3K79 has an 

activation effect
(26,27)

. Moreover, lysine residues can 

undergo single, double and trimethylation, while 

arginine residues can undergo single and double 

methylation
(28,29)

. These different levels of 

methylation greatly increase the complexity of 

histone modification and regulation of gene 

expression
(30)

. Methylation has long been 

considered an irreversible process in histone 

modification
(31)

. However, Klose et al reported that 

there is an enzyme that can remove lysine and 

arginine methylation in histones
(32,33)

. This 

redefines the nature of histone methylation and 

complicates histone modification pathways. 

Although significant progress has been made in the 

study of histone methylation at the protein level, 

continued research is needed in the molecule areas. 

In this review, we summarize the basic knowledge 

of EMT and histone methylation and demethylation 

modification, and describe the process of histone 

methylation and demethylation modification of 

EMT and the regulation of tumor initiation and 

progression. In addition, the key role of its related 

modifying enzymes in tumor therapy is 

emphasized. Finally, the expectation and potential 

of the modulatory mechanism for the future 

treatment of cancer are described. 

The role of methylation and demethylation in 

EMT 

In the development of cancer, EMT is considered to 

be the first step of tumor metastasis. EMT of tumor 

cells is complicated by histone modification, 

methylation or demethylation, acetylation or 

deacetylation, and phosphorylation play an 

important role in it
(34,35)

. Studies have shown that 

histone methylation and demethylation play a key 

role in EMT
(36)

. Therefore, this paper mainly 

explores histone methylation and demethylation in 

histone modification. 

During EMT, down-regulation of the cell adhesion 

molecule E-cadherin is the most important feature 

of EMT
(37)

. Based on this, the role of histone 

methylation in EMT can be divided into two 

categories: the first is that histone methylation 

occurs directly on the epithelial markers of EMT, 

including E-cadherin, N-cadherin, and vimentin, 

thereby inducing EMT
(38)

. The other is the histone 

methylation modifying enzyme which acts on EMT-

TFS and indirectly acts on the epithelial markers of 

EMT to mediate the occurrence of EMT
(39)

. Snail 

(the most common type of EMT-TFS) aggregates in 

large numbers in the promoter region of E-cadherin 

gene (CDH1), and then binds to the CDH1 region 

containing Snail binding original
(40)

. Snail binds to 

it and then recruits other EMT-TFs (such as 

Twist,ZEB, etc.). This results in the blocked 

translation of E-cadherin, thereby inhibiting EMT. 

In addition, EMT-TFS can also cooperate with 

histone methylation related modification enzymes, 

which together reduce the expression of E-

cadherin(Figure1).
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Figure 1 The role of histone methylation in EMT 

 

Methylation and demethylation play a role in 

tumorigenesis 

Methylation or demethylation of histones -- 

modified by methylases or demethylases -- is an 

important epigenetic regulator
(41)

. This regulation 

mode plays a crucial role in the occurrence, 

proliferation, transformation and metastasis of 

cancer. Methylase or demethylase inhibits CDH1 

transcription of cancer development process, 

inhibits the formation of adhesion junctions and 

desmosomes between cells, and thus induces the 

invasion and migration of metastatic cancer cells, 

providing a more clear direction for the research of 

inhibiting the proliferation of cancer cells. There 

are also specific recognition of individual enzymes, 

which can affect hormone secretion, regulate lipid 

metabolism, and even control cyclin-dependent 

kinases. For example, An et al. found that a 

demethylase JMJD2A could inhibit the tumor 

suppressor gene p21 to enhance the transcription of 

the amino acid kinase PIML and enhance the 

expression of PIML, thus affecting the interaction 

between cyclin-dependent kinase 2(CDK2) and 

cyclin E (CyclinE)
(42)

. Induce the G1/S phase 

inhibition of myeloma cancer cells, thereby 

promoting the transcription and translation of 

oncogene (C -- myc), leading to the occurrence of 

cancer
(43)

. 

Histone Methyltransferases 

According to the amino acids catalyzed by 

methyltransferases, HMTs are divided into two 

categories: histone lysine methyltransferases 

(KMT) and protein arginine methyltransferases 

(PRMT)
(44)

. Among them, more than 50 types of 

KMT have been reported, and according to their 

catalytic structural sequence, the KMT family can 

be classified into the DOT1-like proteins and the 

SET domain-containing proteins. In KMT, DOT1L 

is the only protein without a SET domain and its 

structure is similar to that of arginine 

methyltransferase
(45)

. The rest of the lysine 

methyltransferases belong to the SET domain-

containing proteins, which can be divided into four 

families, namely, SET1, SET2, SUV39, and RIZ, 

based on the sequence similarity between their SET 

regions and their adjacent protein 

regions
(46,47)

.EZH2 has been studied extensively in 

SET1, SETD2 has been studied extensively in 

SET2, SUV39H1 and G9A have been studied 

extensively in SUV39, and RIZ1 has been studied 

extensively in RIZ
(48)

. The PRMT family consists 

of nine members from the mammalian PRMT1-

9
(49,50)

.In human cells, Depending on the type of 

catalytic arginine methylation, These nine members 

can be divided into three categories
(51)

. The first is 

the arginine methyltransferase that catalyzes the ω-

NG of monomethyl arginine (MMA) and 

asymmetric ω-NG、 asymmetric dimethyl arginine 

(DMA); PRMT1, included 2,3, 4,6, 8. second is 

methyltransferase that catalyzes MMA and ω、 

azide-symmetric dimethyl arginine; PRMT5, 
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included 9. third is methyltransferase that only 

catalyzes MMA; Among them PRMT7
(52-54)

. 

notably, This classification is also controversial. 

According to Lee and others, PRMT7 was 

originally classified as a II PRMT (Table1). 

 

Table 1 Key Histone Methyltransferases in EMT 

 

EZH2 

The enhancer of zeste homolog 2 (EZH2), known 

as a member of the polycomb group (PcG) proteins, 

is a histone methyltransferase. The polycomb 

repressive complex 2 (PRC2) is a transcriptional 

regulator catalyzed by EZH2 to participate in X 

chromosome inactivation, cancer metastasis, and 

cell differentiation through epigenetic histone 

modification. A study of laryngeal squamous cell 

carcinoma revealed that EZH2 could promote 

cancer invasion and metastasis via EMT through 

catalysing trimethylation of lysine 27 in histone 3 

(H3K27me3) and consequently inducing 

transcriptional repression of E‐cadherin
(55,56)

. 

Therefore,EZH2 is closely correlated with tumour 

aggressiveness in a variety of human malignancies, 

including oral, nasopharyngeal, gastric, 

hepatocellular, colon, renal, prostate and lung 

cancers
(57)

. 

G9a 

G9a as a methylase can undergo H3K9 

monomethylation and dimethylation (H3K9me1 

and H3K9me2)
(58)

. In human cells, G9a has a lot of 

significant roles. Physically, G9a is necessary for 

value-added differentiation of embryonic stem cells 

and immune cells; In pathology, overexpression of 

G9a can be directly involved in cancer metabolism 

and anoxic response to promote cancer occurrence 

and development
(59)

. In previous studies, G9a is 

overexpressed in esophageal squamous cell 

carcinoma, hepatocellular carcinoma, invasive lung 

cancer, brain cancer, multiple myeloma, and 

invasive ovarian cancer
(60)

. The important thing is, 

Dong’s studies have shown that snail can interact 

with G9a, and were able to recruit G9a and DNA 

methyltransferases to the E-cadherin promoter 

region to inhibit their transcription
(61)

. Moreover, 

the interaction of snail and G9a is necessary for the 

enrichment in the E-cadherin promoter and 

H3K9me2 of G9a
(62)

.When silent expression of 

G9a, it can inhibit H3K9me2 and DNA 

methylation, and restore E-cadherin expression, 

ultimately inhibit breast tumor growth and 

metastasis
(63,64)

. 

SUV39H1 

SUV39H1 (Suppressor of Variegation 3 -- 9 

Homolog 1) is a histone methyltransferase 

responsible for the trimethylation of histone H3 at 

lysine K9 (H3K9M3) in the CDH1 promoter
(65)

. 

Similar to G9a, SUV39H1 often interacts with 

Snail, and this interaction enables SUV39H1 to be 

recruited to the promoter region of CDH1, thereby 

inhibiting CDH1 transcription. For example, in a 

study on basal-like breast cancer (BLBC), 

H3K9me3 was suppressed by knocking out the 

SUV39H1 gene to increase E-cadherin expression 

and inhibit metastasis and invasion of BLBC
(66)

. 

DOT1L 

Disruptor of Telomeric Silseing-1 Like (DOT1L) is 

a gene found in the yeast Saccharomyces cerevisia. 

It's essentially a histone methylation enzyme. 

DOT1L is the only enzyme responsible for the 

Emzymes Effect in EMT Mechanism Tumor Effect in 

tumor 

References 

EZH2 induce H3K27me3 laryngeal squamous 

cell carcinoma 

promotion 55-57 

G9a induce H3K9me1 

H3K9me2 

breast tumor promotion 58-64 

SUV39H1 induce H3K9me3 basal-like breast 

cancer 

promotion 65,66 

DOT1L induce H3K79me triple-negative breast 

cancer 

promotion 67-71 

SETD2 induce H3K36me gastric cancer promotion 72-75 

LSD1 inhibition H3K4 breast cancer reduce 88-92 
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monomethylation,dimethylation and trimethylation 

of H3K79
(67)

. DOT1L has been shown to play 

critical roles in human growth and development, 

including embryonic development, DNA repair, cell 

cycle regulation, transcriptional regulation, and 

leukemia development. Recent studies have shown 

that abnormal methylation of histone H3 lysine 79 

residues (H3K79me) induced by DOT1L disruptors 

is a potential therapeutic target for TNBC clinical 

management
(68-70)

. DOT1L-mediated inhibition of 

H3K79 methylation exhibited anti-tumor activity in 

TNBC cells and significantly inhibited invasion and 

migration of TNBC by regulating epithelial 

mesenchymal transformation (EMT) markers, as 

well as up-regulation of E-cadherin
(71)

. 

SETD2 

Histone H3 lysine 36 histone (H3K36) 

methyltransferase SETD2 is a histone 

methyltransferase of the nuclear receptor set 

domain-containing (NSD) family. SETD2 is 

involved in a variety of cellular processes, 

including transcriptional regulation, DNA damage 

repair, and non-histone related functions
(72)

. 

Although other enzymes can also mediate 

monomethylation and dimethylation, SETD2 is the 

only trimethylase responsible for H3K36. Mutation 

or loss of function of SETD2 gene can lead to 

dysfunction of corresponding tumor tissue proteins, 

leading to tumorigenesis, progression, 

chemotherapy resistance and poor prognosis, 

suggesting that SETD2 may be a tumor 

suppressor
(73,74)

. SETD2 leads to dysfunction of the 

corresponding tumor tissue proteins, while SETD2 

gene mutations or functional deletions lead to 

tumorigenesis, progression, chemoresistance, and 

poor prognosis, suggesting that SETD2 may be a 

tumor suppressor. one study showed that low level 

expression SETD2 gastric cancer patients was 

significantly associated with poor prognosis, and 

increased expression SETD2 GC cell lines could 

inhibit cell proliferation, migration and invasion
(75)

. 

Therefore SETD2 may be a potential progression in 

the treatment of gastric cancer.. 

RIZ1 

The retinoblastoma protein-intervening zinc-finger 

gene 1 (RIZ1) is a methyltransferase gene encoding 

a SET domain
(76)

. In cancer research, it is 

considered as a tumor inhibitor, and its deletion can 

lead to the development of breast cancer, liver 

cancer, colorectal cancer, and 

neuroblastoma
(77)

.Current studies suggest that the 

most likely mechanism is that RIZ1 can induce G2-

M phase cell cycle arrest to inhibit cell 

proliferation, and at the same time, it can initiate 

programmed death to promote cell apoptosis
(78-80)

. 

PRMT1 

PRMT1 is the primary PRMT responsible for 75% 

of arginine methylation activity in mammalian 

cells
(81)

. PRMT1 has received increasing attention 

due to its important role in the regulation of signal 

transduction, epigenetic regulation and DNA repair, 

embryonic development, such as craniofacial 

morphogenesis and neurodevelopment, as well as 

diseases such as inflammation and cancer
(82)

. In an 

article on heart disease, the blocked translation of 

PRMT1 resulted in the degradation of Slug and the 

blocking of the EMT process
(83)

. This suggests that 

PRMT1 may be a therapeutic target for some 

diseases, such as cancer. 

PRMT5 

PRMT5, a type II PRMT essential for viability and 

normal development, plays an important role in the 

control of several key growth and development 

pathways in humans, and PRMT5 catalyzes 

symmetric dimethylation of histone H3 arginine 8 

(R8) and H4R3 to inhibit the expression of the 

tumor-suppressor gene 7ST7
(84)

. For example, in a 

recent study on gastric cancer, PRMT5 was 

overexpressed in a large group of human gastric 

tumors and contributed to the increase of DNA 

methyltransferase 3A(DNMT3A) to the promoter 

region of the tumor suppressor gene Iroqois 

homologous box 1(IRX1) in gastric cancer cells, 

interacting with the DNA modifying enzyme to 

promote the occurrence of gastric cancer
(85)

. It is 

important to note that although PRMT5 mostly 

suppresses the transcription of the target gene of 

action, the histone methylation it induces can also 

manifest as transcriptional activation. For example, 

PRMT5 induces H3R8 methylation in the promoter 

region of adipogenic differentiation genes and 

promotes its transcription to promote 

adipogenesis
(86)

. Unfortunately, the role of PRMT5 

in EMT in cancer development is not yet clear and 

suggests a new line of research. 

Other PRMTs 

In the PRMT family, except PRMT1 and PRMT5, 

few studies have been conducted, most of which 

only explored their structures, and their specific 
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roles in human growth and development, disease 

pathology and cancer process have not been clearly 

explored. These are blind spots in scientific 

research today, but they may also be the starting 

point for future scientific research and disease 

treatment. Of course, in this process, the vast 

scientific research community needs to contribute 

its own strength. 

Histone demethyltransferases 

Histone demmethylases are a class of enzymes that 

can remove histone methylation, mainly including 

Lysine specific demethylase(LSD) family and 

Jumonji domain (JmjC)-containing proteins 

family
(87)

 . 

LSD1 

LSD1 (also known as KDM1A, BHC110 and 

AOF2),as one of the members of favin adenine 

dinucleotide dependent amine oxidase superfamily, 

is the frst identifed histone demethylase.Based on 

its demethylase enzymatic activity targeting both 

histones and non-histone proteins, it has been 

increasingly described that LSD1 plays a pivotal 

role in vast range of cellular processes, such as cell 

proliferation , epithelial-to-mesenchymal transition 

(EMT),chromosome segregation , metabolism , 

stem cell pluripotent regulation and embryonic 

development etc
(88-90)

.For instance,LSD1 can 

specifically reduce 4 lysine methylation in histone 

H3(H3K4) to inhibit Snail - mediated transcription 

and maintain Snai1 target gene silence state in the 

invasive cancer cells, thus inhibiting the 

EMT
(91)

.There is a study suggested that 

upregulation of LSD1 levels promotes ductal 

carcinomas in situ (DCIS) to evolve into invasive 

ductal carcinoma , and also accelerates 

development, proliferation, and metastasis of breast 

cancer cells . When exposed to carcinogens, LSD1 

will be upregulated and may promote occurrence of 

early stage breast cancer
(92)

. 

JMJC 

Most of the methylation and demethylation of 

histones occur on lysine and arginine residues, and 

the LSD family is the lysine specific demethylase. 

Is there any arginine specific demethylase? This is a 

very important problem in epigenetics that has not 

been solved
(93)

.Jumonji domain (JmjC)-containing 

proteins have been characterized as lysine 

demethylases (KDMs) in a certain degree
(94)

. 

Emerging evidences indicate that they also catalyze 

demethylation reaction on the arginine residues and 

proteolytic removal of histone tails.If this idea is 

confirmed further, it will enrich the content of 

epigenetics and provide a new idea for the 

treatment of some diseases.The specific mechanism 

is the use of 2-oxoglutarate (2-OG) and Fe(II) as 

cofactors through the free radical mechanism of 

hydroxylated methyl to release formaldehyde. If 

this idea is confirmed further, it will enrich the 

content of epigenetics and provide a new idea for 

the treatment of some diseases. However, due to the 

very similar structure of JMJC family members and 

the high homology of its catalytic sites with other 

2-OG-dependent oxidases, the research progress of 

JMJC has been unsatisfactory
(95)

. Several of the 

world's leading research companies on protein-

modifying enzyme inhibitors have not yet 

developed JMJC enzyme inhibitors, suggesting that 

the potential therapeutic impact of such 

demmethylation enzymes is unclear.KDM6B in 

EMT: KDM6B (also known as JMJD3) is an α-

ketoglutarate dependent demethylase containing a 

conserved Jumonji C (JmjC) domain. This enzyme 

is responsible for the demethylation of di- and 

trimethyllysine 27 (H3K27m2/3) on histone H3 

(Table 1). H3K27m2/3 is an epigenetic 

modification associated with gene silencing . It has 

been reported that KDM6B expression is higher in 

metastatic prostate cancer . It is also highly 

expressed in invasive breast carcinomas compared 

to normal tissues. Moreover, during TGFβ-induced 

EMT, TGF-β activates KDM6B which then 

demethylates H3K27m3 at SNAI1 promoter. This 

epigenetic modification activates the transcription 

of SNAI1. This suggests a role for KDM6B during 

tumor invasion which was demonstrated in MDA-

MB-231 cells  

Application of methyltransferases and 

demethylases in therapy 

Methylation was previously considered to be an 

irreversible modification process that stabilizes 

chromatin regions. With the discovery of 

demethylase, the mechanism of methylation and 

demethylating modification has been directed to a 

more complex domain. However, the emergence of 

methylase and demethylase inhibitors has directly 

shifted the focus to clinical applications of 

methylation and demethylation aimed at exploring 

and analyzing the underlying strategies for histone 

methylation. 

To date, three PRMT inhibitors have entered 

clinical trials, including the PRMT5 inhibitors 
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GSK3326595,JNJ-64619178 and the PRMT1 

inhibitor GSK3368715. JNJ64619178 was the first 

to enter clinical trials of oral nucleoside 

analogues,which can be used to identify maximum-

tolerated dose of a relapse/refractory B cell non-

hodgkin's lymphoma or advanced solid tumor in 

clinical trials on account of its high selectivity, high 

safety and good efficacy. It can also support clinical 

trials in patients with lung cancer and other 

malignancies. The inhibitor GSK3326595 is 

designed to compete with basal peptides in the 

treatment of advanced or recurrent solid tumors and 

non-Hodgkin's lymphoma, with its 

pharmacodynamics and safety as an initial clinical 

activity. GSK3368715 is a reversible PRMT 

inhibitor with anti-tumor effect
(96)

. 

In addition, several transferase inhibitors have been 

extended, such as the methyltransferase inhibitor 

Chaetocin, BIX-01294, DZNEP, and the 

demethyltransferase inhibitor LSD1 inhibitor (e.g. 

SL11144). Chaetocin and Bix-01294 had specific 

inhibitory effects on G9a. Because of the different 

properties of Chaetocin in high and low 

concentrations, only the low concentration (2mol/ 

L) showed a weak inhibitory effect on G9A, and the 

high concentration (90mol/ L) showed an inhibitory 

effect on EZH2. BIX-01294 is unique in that it 

reduces dimethylated H3K9 and has no effect on 

monomethylated and trimethylated H3K9. DZNEP, 

a cyclopentanol analogue of 3-azo adenosine, 

depletes EZH2 to down-regulate H3K27me3 and 

also down-regulate expression of H3K4me3 related 

with transcription. It induces apoptosis of breast 

cancer cells and is harmless to normal cells, but the 

down-regulation of H3K4me3 makes it not an ideal 

inhibitor for tumor therapy. LSD1 inhibitors (such 

as SL11144) are mainly involved in the 

proliferation of neuroblastoma, which increases 

H3K4 methylation and reduces cell growth
(97)

. 

Most studies have shown that histone methylation 

promotes tumor development while demethylation 

inhibits tumor development. In the research 

process, some methylase inhibition and 

demethylase promotion were also found, and even 

some enzymes had special recognition and had 

"selection awareness" in different situations.For 

example, RBP2, a histone demethylase, is 

upregulated to promote EMT and inhibit cancer cell 

senescence, and is overexpressed in human gastric 

cancer cells and lung cancer tissues. JMJD6 is 

similar to RBP2, and the expression level of JMJD6 

is highest when the survival time is short, and it is 

overexpressed in cancer cells, especially colon 

cancer cells.Moreover, SET8 showed dual functions 

in breast cancer samples, that is, the expression of 

SET8 was positively correlated with metastasis and 

N-cadherin, and negatively correlated with E-

cadherin. Specifically, SET8 and TWIST interact 

with CDH1, inhibit CDH1 gene expression, 

downregulate E-cadherin, induce epithelial-

mesenchymal transition, and thereby increase breast 

cancer cell metastasis. In addition, the 

downregulation of LSD1 promotes tumor 

metastasis and poor prognosis in Snail mediated E-

cadherin silencing. In breast cancer studies, LSD1 

inhibited the expression of TGF-1 and inhibited 

cancer metastasis
(98-101)

. 

Although many enzyme inhibitors have been 

expanded into research, the drugs being put into the 

clinic still need to be watched. Moreover, enzymes 

with dual effects, such as SET8 and LSD1, need to 

be further explored and studied, which is of great 

significance for the progress of tumor therapy. 

Summary and Outlook 

According to incomplete statistics, about 10 million 

people die of cancer every year, and this number is 

still increasing every year. Therefore, it is very 

necessary to study the causes, mechanisms and 

treatment of cancer. In fact, cancer related research 

has been carried out all the time, but no substantive 

breakthrough has been made.The main reason is 

that cancer cells themselves are prone to mutation, 

which makes it difficult for us to find targets. 

However, according to previous studies, most 

cancers occur in EMT, and these common areas can 

give us some ideas for treatment. 

It is regulated by epigenetics during the occurrence 

of EMT in cancer cells, among which histone 

modification is the most complex epigenetic 

regulation mode which may also have the most 

research potential. At present, histone methylation 

has been studied more clearly than others in histone 

modification. In this review, some mechanisms and 

functions of histone methylation in cancer EMT 

process and its potential for cancer treatment are 

reviewed. 

Histone methylation and demethylation is realized 

by methyltransferases and demethylases. These 

emzymes can have different effects depending on 

their action sites, such as influencing hormone 

secretion, regulating lipid metabolism, and even 

controlling cell cycle, etc. More importantly, 

histone methylation plays a crucial role in the 
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genesis and development of tumors. It can directly 

or indirectly act on epithelial markers of EMT, 

leading to its overexpression or inhibition, and 

ultimately inducing cancer metastasis and invasion. 

In general, histone methyltransferases are shown to 

promote cancer progression, while histone 

demethylases inhibit cancer development. 

Therefore, down-regulation of histone 

methyltransferase expression and demethylase can 

be used as a new entry point for cancer treatment. 

Although histone methylation and demethylation 

modification during epithelial stromal 

transformation open new doors to the treatment of 

tumors, the role of many histone modifiers in 

tumors remains controversial. Whether histone 

modifiers are drivers or inhibitors of tumor genesis 

mainly depends on the type of histone modifiers 

and their expression patterns in tumors. 

On this basis, future research strategies should be 

implemented to clinical trials and use of histone 

methylation related modifiers with definite efficacy, 

critical research and efficacy determination of 

controversial histone methylation related modifiers, 

and in-depth exploration of some research blind 

spots. 
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