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Abstract 

Epigenetic modifications which include histone 

modifications acetylation and DNA 

methylation play an important role in 

expression of genes. Epigenetic modifications 

play an important role in development, 

progression of diseases like cancers and also 

have an important role in inflammation related 

disorders. In this review we will try to focus on 

different histone, DNA modifications and their 

role in inflammation and cancer. Cancer cells 

show immune tolerance by activation and 

inhibition of genes associated with 

inflammation and inflammatory response. A 

sort of peripheral immune tolerance is shown 

by cancer cells like our self antigens are 

recognised. 
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Introduction 

       Regulation of gene expression occurs by 

epigenetic modification of histone tails by  

 

 

histone methyltransferases/demethylases, 

acetylation process by acetyltransferases/ 

histone  deacetylases and DNA methylation by 

DNA methyltransferases [1]. Histone and 

DNA modifications play an important role in 

normal development as well as the progression 

of diseases like cancers and inflammation [2]. 

In early stages of cancer epigenetic 

modifications are altered which eventually 

initiate cancer development process [3, 4]. 

Most  of  the  cancer cells  are immune  

resistant because there  is  a  downregulation in 

the  expression of MHC genes as well  as  the  

expression of  key inflammatory cytokines are 

silenced by epigenetic  modifications [5, 6]. 

Various epidrugs like TSA, DNMT inhibitors 

are in clinical trials for  reversing of  immune  

tolerance in cancer cells [7] [8]. Reversal of 

immunological tolerance can be a possible can 

be a possible target for cancer prevention [9] 

[10] 
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Role of epigenetic modifications in cancer 

Abbberant histone modifications are observed 

in various cancers in humans and various 

studies have shown that more than 300 genes 

are altered by epigenetic modifications of 

histones and DNA [4]. Hypermethylation of 

CpG islands in promoters of various tumour 

suppressors and DNA repair genes give growth 

advantage and cause genomic instability 

responsible for tumourigenicity [11, 12]. There 

is also a change in histone modification pattern 

in various tumours [13]. Histone modification 

suppress the expression of tumour suppressor 

genes by promoter methylation and induce the 

expression of oncogenes by modification 

having different  histone methylation marks 

present in suppression [14] Figure 1 

                     

                                    

                       Figure  1. H3K9me2 and H3K27me2 cause transcriptional repression of tumour suppressor genes.H3K4me2 and  

                                 H3K36me2 is  responsible for transcriptional activation of oncogenes. 

Role of epigenetics in inflammatory diseases 

Various studies have shown that a global 

decrease in DNA methylation levels is 

observed in fibroblasts present in synovial 

joints of rheumatoid arthritis patients[14, 15]. 

Recent studies have shown that histone 

modification of TNF α Promoter is responsible 

for immunological tolerance in 

macrophages[16, 17] (Figure 2). Periodontitis 

is inflammatory disease caused due to decrease 

in expression of prostaglandin-endoperoxide 

synthase-2 gene expression due to 

hypermethylation of its promoter[18]. 

Promoter hypomethylation of Toll like 

receptor is associated with exaggerated 

immune response to bacterial endotoxins [19]. 

Increased histone acetyltransferase activity is 

associated with increased immune response 

while increase histone deacetylase activity is 

responsible for immune suppression [20]. 
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          Figure 2: H3K9me2 and H3K27me2 cause transcriptional TNF alpha responsible for immunological tolerance 

Epigenetic changes and  immune escape in 

cancer 

Common hallmark of cancer is downregulation 

of immunity related genes which leads to  

reduced expression of proinflammatory  genes 

and  increased expression of  anti-

inflammatory genes and proteins [10]. Cancer 

cells escape immune response by epigenetic 

silencing of tumour suppressor genes [21]. 

Various studies have shown that in cancer cells 

there  is  a defect  in presentation of  antigens 

to  immune cells or  if the  antigen is  

presented the  interaction is weak [21]. Some  

studies are  also  proving that  tumour  antigens 

show  immunological just  like  our  self  

antigens  are  recognised [8]. Also research 

reports suggested that HDAC inhibitors 

augment immune response leading to cell 

death and apoptosis of cancer cells [8]. Some 

recent studies also reported that use of 

epidrugs can increase inflammatory response 

against tumour cells and help in elimination of 

tumours [10, 22] Figure 3. 

                 

                    Figure 3. Reversal of immune tolerance 
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It has also  been shown that HDAC inhibitor 

trichostatin A induce expression of MHC 

genes in tumour  cells [21, 23] 

Conclusion 

Since histone methylation, acetylation and 

DNA methylation plays an important role in 

progression of diseases like cancer and 

inflammation related disorders. Current 

research and development all over the world is 

focussed on drugs targets these epigenetic 

pathways. In future more and new epigenetic 

drugs will emerge and help in targeting of 

diseases in an efficient manner. 
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