
 
 
 
 

59 Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 

 

Stallion Journal for Multidisciplinary Associated Research Studies 

ISSN (Online): 2583-3340 

Volume-3 Issue-4 || August 2024 || PP. 59-70 

 

https://doi.org/10.55544/sjmars.3.4.7 

 

Oncogenic Viruses and Regulation by DNA Methylation 
 

Tabarak Sabah Jassim1, Noor A. Jihad2 and Sumyah H. Torki3 
1,2,3Department of Plant Biotechnology, College of Biotechnology, Al-Nahrain University, Baghdad, IRAQ. 

 

1Corresponding Author: tabarak.sabah@nahrainuniv.edu.iq 

 

ORCiD 
 

https://orcid.org/0000-0003-1263-605X 

 

 
www.sjmars.com || Vol. 3 No. 4 (2024): August Issue 

 

Date of Submission: 25-07-2024 Date of Acceptance: 29-07-2024 Date of Publication: 31-08-2024 

 

ABSTRACT 

 
In order to avoid host defenses or maintain effective viral transmission as well as survival, viruses have developed a 

variety of strategies. Numerous DNA tumour viruses alter host DNA the enzymes methyl to cause epigenetic instability of hosting 

cells' immune-related genes regulation. Anti-tumor immune system responses were often associated with the host immunological 

mechanisms that were inhibited by virus-induced aberrant DNA methylation. In this instance, researchers discuss the processes 

including host-virus relationships that DNA tumor viruses utilize to control recipient Genome of their DNA with order to elude 

antimicrobial defense. This process might assist to create an immunological milieu that aids in the proliferation of malignancies. 

Positive outcomes are being seen in current immunotherapy investigations in treating various malignancies; yet, a considerable 

proportion of non-responders need the identification of new targeting for immunotherapy’s against cancer. Consequently, 

knowing how cancer-causing pathogens evade the immunological system could potentially reverse immunological reduction to 

avoid or cure related malignancies. 
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I. INTRODUCTION 
 

According to recent research, DNA methylation is linked to a wide range of illnesses, notably malignancies or 

bacterial infections. A powerful epigenetic method for controlling gene transcription without modifying DNA sequencing is 

DNA methylation. Although enhancements, insulating substances, gene their structures, transposable components, or DNA 

with repetitive components are likewise known to have methylation of cytosine residue in CpG patterns, regulator of 

promoters common locations for this methylation. Among CpG islands close to transcriptional initiation websites, DNA 

methylation is extremely dynamic. DNA areas known as CpG islands, that are usually hypomethylated, have more CpG 

dinucleotides in them than the rest of the chromosome. Throughout general, methylation of the genome bodies causes 

transformation of the gene whereas methylation of the regulator suppresses transcript of the genes.  

Six Deoxyribonucleic acid methyltransferases (DNMTs)—DNMT1, DNMT2, DNMT3A, DNMT3B, DNMT3C, or 

DNMT3L—have been identified to far as the enzymes which catalyse the methylation of DNA. Between these, for additional 

modulation for their enzyme function, DNMT3A or DNMT3B, via alternate transcription or alternate splicing, accordingly, 

generate numerous variants. Every DNMT performs a distinct function in the control of gene expression. Following mitosis, 

DNMT1 copies the methyl sequences of the maternal unit towards an offspring tissue, preserving inheritable DNA 

methylation patterns.  



 
 
 
 

60 Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 

 

Stallion Journal for Multidisciplinary Associated Research Studies 

ISSN (Online): 2583-3340 

Volume-3 Issue-4 || August 2024 || PP. 59-70 

 

https://doi.org/10.55544/sjmars.3.4.7 

DNMT3A or DNMT3B are denovo the enzymes methyl which generate unique methylation signals upon the 

unmethylated CpG DNA locations, while DNMT2 is a tRNA methyltransferas. It was subsequently shown that DNMT3C is 

a DNA methyltransferase that regulates ovulation among rodents. A catalytically ineffective DNMT3 variation called 

DNMT3L combines with simultaneously increases the activity of DNMT3A and DNMT3B. Although the processes through 

which DNMTs methylate DNA have been thoroughly extensively investigated, no particular DNA demethylase which 

reversed the methylation of DNA has been found as of yet. Rather, it was proposed that methylated cytosines are eliminated 

throughout DNA healing subsequent to the methylcytosine dioxygenases ten-eleven translocases (TET) converting 5-

methylcytosine to 5-hydroxymethylcytosine. 

The chromosome organisation and DNA methylation-mediated control of gene transcription are closely related. In 

actuality, methylation of DNA modifies the arrangement of the chromatin, or the histone deacetylases (HDAC) communicate 

with DNMT1, DNMT3A, or DNMT3B. Hypoacetylated histones, which or compacted nucleosome for translational 

inhibition are frequently linked to hypermethylated DNA.  

According to earlier research, DNA methylation inhibits the expression or propagation of infectious genes, which 

sequences, hence serving as an antiretroviral defence mechanisms. It is well recognised that chromosome elevated levels 

renders most of indigenous retro viruses or retrotransposons (RT throughout the vertebrate of humans inactive. Treatment of 

colon as well as ovarian cancer cell lines in demethylating participants has been stated simultaneously by Roulois et al. as 

well as Chiappinelli et al. to turn on viral RNA gene transcription from inactive innate retroviruses as well as promote 

antiviral interferon (IFN) signalling, which in turn triggers antitumor immune responses.  

Throughout the zebrafish eggs, DNA demethylation also initiates antimicrobial signalling or activating 

retrotransposons. Apart from endogenous retrovirus infections, methylation or silencing of DNA viruses' genes were 

extremely common in contaminated tissues. Examples of these viruses include the hepatitis B virus (HBV), herpes simplex 

virus 1 (HSV-1), adenovirus, or human papillomavirus (HPV). It's significant should point out that HPV Genome methyl the 

genome occurs frequently with infectious the cervical lesions, as well as for high-grade premalignant cervical lesions or 

carcinoma, the modification status of this DNA correspond with the course of the illness. In a similar vein throughout 

prolonged an infection, methylation of HBV covalently closed circular DNA (cccDNA) significantly lowers virus gene 

expression and genome replication. 

Numerous viruses, especially tiny DNA viruses, had chromosomal fingerprints which demonstrate they have been 

evolving for millions of decades to avoid DNA methylation's protective properties. Our research has demonstrated it, in 

comparison with various dinucleotide patterns, the proportion of CpG dinucleotides—the targeted sequence of DNA 

methylation—is considerably decreased within the chromosomes. These findings imply that the genetic methyl control of 

gene transcription could be a key factor in viral conflicts with their recipients. Viral infections also utilise a variety of 

strategies to manipulate immunity-related gene expression, such as controlling epigenetic equipment, with the goal to avoid 

being recognised as well as restricted by the host's immune system. Suppression of immune-related gene expression via the 

production of DNA hypermethylation is a newly reported method by which pathogens epigenetically undermine host 

immunity. Specifically, DNA tumour viruses exploit this technique to change the functioning of genes associated with 

immunity by manipulating their host's DNA methylationIn fact, it was demonstrated with a number of DNA tumour 

pathogens control many DNMTs, indicating a potential connection between virus-associated tumorigenesis and excessive 

DNA methylation brought on by viruses. Dysregulation of antimicrobial immune gene expression may have two effects, 

especially in tumour infections caused by viruses. Since therapeutic or anticancer immunology contain comparable 

immunological pathways, a virus that evades antiviral immune monitoring in order to create ongoing persistent may also 

cause immunological dysfunction that leads to cancer cells evading antitumor immunological treatments throughout 

oncogenesisThe prospective potential for modern antibodies for treating advanced malignancies has made research into the 

immunological dysfunction caused by DNA methylation produced with tumour viruses crucial, despite its unexplored nature. 

In this article researchers review numerous convincing findings that demonstrate how DNA tumour virus-driven immune 

suppression to elude host antiretroviral defences leads to the methylation of DNA control of host immune-related genes, 

which which helps promote the advancement of cancer. 

 

II. HOST GENE METHYLATION OR DNA TUMOR VIRUSES 
 

One plausible pathogenic strategy employed for DNA tumour infections to enhance their replication and elude 

antiviral response is to target the methylation of DNA mechanisms. As duration, passes, abnormal DNA methylation could 

undermine the immune system, which may be linked to the emergence or spread of DNA tumour infections which trigger 

malignancy (Figure 1). Actually, reducing antimicrobial immune reactions promotes carcinogenesis. That shall being 

covered in this section, promoters methyl is caused by Epstein-Barr virus (EBV), human herpesvirus 4, human herpesvirus 

8 (KSHV), human papillomavirus (HBV), or human papillomavirus (HPV). This process lowers the levels of enzymes linked 

to the host defences. While researchers concentrate on DNA tumour viruses in this article, the viral genome of the human 
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immunodeficiency virus (HIV) had additionally been shown to regulate recipient immunological proteins expression by 

methylation of DNA. 

 

 
 

Figure 1: Model describing how the modification of DNA caused by DNA tumour viruses evades immunity to 

viruses and tumours throughout viral replication or carcinogenesis. 

 

(A) Immunological gene regulation is triggered by intracellular identification of viruses, hence initiating antiviral 

immunological responses. In order to stop malignancy from developing, immune-mediated apoptotic as well as hormonal 

suppression may stop the proliferation of contaminated or surrounding cells (black T bar).  

(B) DNA tumour viruses cause immune genes to become hypermethylated that prevents the production of antiviral defence 

genes (shown through the red “×”. This leads to antibody escape, which in turn encourages the persistent red arrow of 

infectious of viruses or persistence. Infectious longevity or immune suppression may encourage (which is short red arrow) 

proliferation of cells or tumorigenesis over a longer period of time (several years). Furthermore, the avoidance of anticancer 

immune reactions by recipient cells might be facilitated through the decreased levels of immunological gene regulation 

caused by viral-induced Chromatin of DNA. 

 

III. EPIGENETIC MODIFICATIONS IN HOSTS CAUSED BY VIRUSES AND 

MALIGNANCIES LINKED TO VIRUSES 
 

The question about if genetics is an origin as well as outcome for malignancy seems pertinent regarding the 

epigenetics is in infectious viruses as well. Distinguishing between an epigenetic alteration resulting from an infection by a 

virus, the host's antimicrobial reaction, and a further upstream impact of the transformation process may be challenging. Can 

these pathogenic viruses inadvertently target malignancy precursor cells that are only riding together throughout the journey, 

having already pledged them to the formation of carcinoma? Or are cells that give rise towards malignancy more susceptible 

to viral infection? Through the discovery of immediate connections among virus molecules sequences as well as methylation 

authorities, significant alterations that cause carcinoma can potentially be distinguished by its negative consequences. 

(table.1) 

 

Table 1: Epigenetic interactions of oncogenic viral proteins 

DONA 

viruses 

KSHV 

KS 

PEL 

MCD 

LANA 

vIRFs 

* ......... ONMT3a 

+ Interacts with SUV39H1, MeCP2, mSin3, HP1 

+ Binds and inhibits p300/CBP HAT activity. 

EBV 
BL, NPC, HD 

Gastric Cancer 

LMPL 

EBNA2 

« Activates ONMTs 1,33,30 

* Binds p300 to activete transcription 

HPV 
PTLD 

Papilloma, carcinomas 

EBNA3¢ 

5 . 

+ Interacts with HDACs 

. DNMT30 protein is increased by HPV in females only 

+ Binds DNMT1 to increase DNA methyltransferase 

HBV 

$v40 

HCC 

? Osteosarcoma 

HBx + 

Large T-Ag + 

Activates ONMTL 

Activates ONMT35 
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BKV 

ICV 

Adenovirus 

? Mesothelioma 

? Brain tumours 

? Gliomas 

?Medulloblastoma 

?CRC 

None 

+ Large T-Ag 

T-Ag « 

* ELA 

« 

. 

Activates ONMT1 

May induce methyiator phenotype in CRC 

Binds DNMT1 to increase DNA methyitransferase 

activity 

Binds E2F promoters to demethylate H3K9 

Binds and peturbs p300/CBP HAT activity 

RNA 

viruses 

HTLVi/2 

ATL Tax + Binds with p300/CBP to repress transcription 

 

IV. USING KSHV AS AN INSTANCE 
 

Kaposi sarcoma-associated herpesvirus is an oncogenic γ-herpesvirus that has been linked to multicentric 

Castleman's disease (MCD) as well as primary effusion lymphoma (PEL), two lymphoproliferative disorders. It is recognised 

as the causative agent of endothelial tumours, including KS. These dormant or lytic phases during the Kaposi sarcoma-

associated herpesvirus's existence are characterised by an additional limited expression pattern of enzymes for incubation as 

well as most cancer cells. Some tiny proportion from tissues, mainly in MCD and to a smaller amount in KS or PEL, continues 

producing lytic enzymes or sustains lytic propagation. This might help the virus to proliferate or preserve the vital paracrine 

growth-promoting properties for lytic enzymes. Approximately 80 open reading frames (ORFs) are present inside the Kaposi 

sarcoma-associated herpesvirus, certain of these are stolen from the host chromosome to regulate immune response, cell 

communication, or proliferating. In addition, the virus uses epigenetic processes to regulate its passage through the catalytic 

stage, such as nucleosome modification or removal of the phasic switching transcription Rta (ORF50) a marketer, as well as 

a high level of of its latent reproduction origins to regulate dormant cycle reproduction. Considering that the infectious agent 

uses the cell's genomic apparatus to control its native genomic throughout lytic proliferation or latency, it is possible that its 

viruses modify its human epigenome as an intentional attempt to impact the biological surroundings. While the exact method 

or remodelling is yet unknown, there is compelling proof for KSHV alters the regulation of biological genes including lymph 

as well as circulatory channel. For comprehensive dominance over intracellular genes transcription, it is possible that the 

infectious agent transmits molecules associated with DNA methylation, nucleosome adjustments, chromosome renovation, 

as well as microRNA transmission (Figure 2). 

 

 
Figure 2 

 

Epigenome regulation by the virus on the recipient. Beginning with chromosome packaged into more complex 

nucleosome structures regulated through ATP-dependent nucleosome redesigning assemblies (ATP-DRs), PcG, or TxG 

genes, the epigenetic control of genetic transcription takes place on four separate domains. Nucleic acids, that are formed 

from dimer molecules of the histones, which H2A, H2B, H3, as well H4, envelop DNA. These histones have the tails that 

can undergo acetylation as well demethylation (HATs and HDMTs) throughout engaged gene transcription, or deactylation 

as well as high methylation (HDACs or HMTs) throughout suppressed transcription. The methyl-DNA-binding proteins 

(MeCBPs), cytosine deaminases, which may function in demethylating enzymatic agents or DNA methylating enzymes 

(DNMTs) regulate epigenetic change via DNA methylation at the nucleotides levels. Lastly, microRNAs may play a role in 

translational control. As a way to generate cancer, oncogenic pathogens concentrate on the activities of DNA 

methyltransferase or p300/CBP chromatin acetyltransferase, though they can potentially affect alternative regulatory 

pathways. 

https://www.nature.com/articles/6603516/tables/1
https://www.nature.com/articles/6603516/tables/1


 
 
 
 

63 Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 

 

Stallion Journal for Multidisciplinary Associated Research Studies 

ISSN (Online): 2583-3340 

Volume-3 Issue-4 || August 2024 || PP. 59-70 

 

https://doi.org/10.55544/sjmars.3.4.7 

V. CONCENTRATING ON HOST SIGNALING PATHWAYS 
 

Strictly controlled signalling mechanisms govern the growth of cells (box 2). Recent investigation has shown 

indications of the prevalent tactics oncogenic viruses employ to obstruct these processes in a manner that encourages viral 

transmission subsequent sporadic transformation of cells (box 2; FIG. 3). 

 

 
Figure 3: Oncogenic viruses target certain signaling pathways 

 

In a dearth of development as well as longevity indications, human’s oncogenic viruses optimise physiological 

circumstances to their replicating, formation of virion, or autophagic avoidance by modulating signalling transmission 

systems that regulate cell development, expansion, or longevity. Numerous malignancies can be linked to the deregulation 

of such systems due to mutations or pathogenic causes. Yellow boxes show where human’s carcinogenic viruses elements 

address important domains within these pathways. Activation is represented by arrows, while suppression is represented by 

obstructing triangles. The stimulation as well progression is indicated by broken lines; various phases are not demonstrated. 

a | The dominant regulators, molecular target of rapamycin (mTOR) complex one (mTORC1), synchronises biological 

molecules accessibility with stressful events for provide customised reactions that suppress autophagy while stimulating 

cellular proliferation. Growing factor interaction to receptor tyrosine kinases (RTKs) controls mTORC1 activation by means 
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of the serine/threonine kinase AKT or phosphatidylinositol 3-kinase (PI3K). PIP3K is recruited through its cytoplasmic 

membranes by ligand-bound RTKs, which autophosphorylate itself. PIP3K then changes PIP2 into PIP3, 

phosphatidylinositol-trisphosphate. AKT or 3-phosphoinositide-dependent protein kinase 1 (PDK1) are recruited by PIP3. 

AKT cascade activation or its subsequent elements, including ribosome proteins S6 kinase β1 (S6K1) as well as eukaryotes 

translational initiating element 4E interaction proteins 1 (4E-BP1), are modulated by a variety of pathogens.   

b | RTKs coupled with ligands can trigger the mitogen-activated-protein kinase (MAPK) cascade. Son-of-sevenless (SOS), 

a guanine-exchange aspect, is localized to the inside of the membrane by development factor receptor-bound protein 2 

(GRB2), and has been bound by autophosphorylated tyrosine residues that engage its SH2 regions. GDP may be exchanged 

into GTP on RAS thanks to SOS. A MAPK cascade, which is that is started by activating GTP-bound RAS, stimulates further 

effectors like MK2 kinase (MK2K) including transcriptional variables like forkhead box protein M1 (FOXM1). Collectively, 

these promote transcribed or stabilize mRNAs, which in turn improve the replication of pro-inflammatory as well as pro-

survival genes, which correspondingly. 

c | Whenever coupled with receptors upon neighboring tissues, a morphological shift within Notch allows for consecutive 

distinctions by γ-secretase, metalloproteinase domain-containing proteins 10 (ADAM10), or disintegrin. The intracellular 

domain of Notch (ICN) is released by fragmentation towards global plasma membrane, wherein it may translocate to its 

nucleus or work with the co-activator mastermind-like 1, (MAML1) as well as DNA-bound CSL proteins to regulate the 

repression of pathways associated towards proliferating as well as development. Protease-mediated polyubiquitylation of 

SEL10 results in the downregulation of ICN. 

d | A combination consisting of the axin protein as well as the adenomatous polyposis coli gene product (APC) 

phosphorylates β-catenin (βcat) that directs its proteasomal breakdown. Dishevelled (Dsvl) is attracted towards the 

cytoplasmic region of frizzled (Frzl) after WNT glycolipoprotein attachment to the extracellular regions of prolow-density 

lipoprotein receptor related protein 1 (LRP1) or Frizzled (Frzl). Axin is sequestered as well as βcat is kept from degrading 

by the consequent phosphorylated of LRP. When βcat accumulates, it relocates towards the nuclear and co-activates the 

translation of cell proliferation genes controlled by Drosophila T cell factor (dTCF).  

e | Whenever attached by its corresponding ligands, which a number of immunity-related cellular membrane receptors, which 

are such as tumour necrosis factor receptor (TNFR) or Toll-like receptor 4 (TLR4), engage the standard nucleus protein-κB 

(NF-κB) pathways. Interleukin-1 receptor-associated kinase 1 (IRAK1) is recruited to the adapter component myeloid 

differentiating main responsive proteins MYD88 upon TLR4 stimulation, resulting in phosphorylated.  TNF receptor-

associated factors 6 (TRAF6), an E3-ubiquitin kinase, creates a complex with it. This complex creates a scaffold for the 

polyubiquitin-binding inhibitors of NF-κB (IκB) kinase (IKK) called NEMO. An activation of IKK by the orphaned nucleus 

receptors TAK1 (also referred to as NR2C2) results from the phosphorylation of the regulatory component (IκB), directing 

it towards polyubiquitylation as well as proteasomal destruction. The NF-κB subunits p50 as well as p65 undergo a 

morphological in conformation that permits stimulating phosphorylation as well as trafficking to the nucleus, where it 

stimulates the production of enzymes related to inflammation for longevity. HBsAg, hepatitis B surface antigen; HBV, 

hepatitis B virus; HBx, hepatitis B protein; HPV, individuals papilloma virus; HTLV-1, human T-lymphotropic virus 1; 

JNK, JUN N-terminal kinase; KSHV, Kaposi sarcoma-associated virus; BCR, B cell receptors; E5, E6, E7, promptly amino 

acids 5, 6, as well as 7; Epstein-Barr virus; ERK1, extracellular-signal-regulated enzyme 1; LANA stands for latent epitope 

linked to a latency period; LMP stands for concealed the membrane protein; MCPyV for Merkel cell polyomavirus; MEK 

for MAPK/ERK kinase; MKK for mitogen-activated protein kinase kinase; RAF for RAF proto-oncogene serine/threonine-

protein kinase; RANK for receptor activating of NF-κB (also called TNFRSF11A); RTA for transcription as well as gene 

transcription activator; sT for small tumor antigens; Tax for transactivator from X-gene area; TCR for T cell receptor; vFLIP 

for viral FLICE detrimental protein; vGPCR for widespread G protein-coupled receiver. 

 

VI. EXPLOITING THE HOST DNA DAMAGE RESPONSE 
 

The intricate complex of signaling channels which make up the genome of the host damage response (DDR) 

mechanism is responsible for monitoring for repairing DNA damage caused by external stressors including irradiation or 

viral infections, as well as DNA synthesis for physiological metabolism70 (box 2). A series of the phosphorylation incidents 

may be induced by stimulating an essential DDR signaling network elements, including ataxia telangiectasia mutated (ATM), 

ataxia telangiectasia, as well Rad3-related protein (ATR) kinases. These may stimulate upstream mediators, like p53, to halt 

the period of cells at detection points.  

Inspection points in the cell cycle provide defective DNA opportunity to heal or trigger apoptotic or senescence. 

Mutations in genes that promote cell viability or expansion may proliferate in organisms having impaired DNA damages 

detection or restoration mechanisms. Carcinoma may eventually result from an inability to regulate various cell types. Viral 

infections frequently trigger host DDRs, but they have developed defensive mechanisms to neutralize as well as benefit from 

these reactions (FIG. 2). Certain viruses promote advancement to the stage of S as well as suppress apoptotic with the goal 

for maximize their biological milieu to facilitate reproduction while activating their DDR mechanism. Furthermore, towards 
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facilitate epidemic replicating DNA infections like MCPyV as well as HPV stimulate ATR- or ATM-related DDR factors or 

attract them to create epidemic replicating DNA foci. 

 

 

 
Figure 4: A recipient cellular destiny is influenced by infectious oncoproteins and DNA destruction responses. 

 

The diagram shows how an oncogenic viral invasion alters the biological surroundings. Oncogenic infections 

overlap certain developmental phases, which can be seen by red ellipses; the consequences of the designated viral activator 

are represented by red boxes. Blue ellipses show how a viral invasion immediately alters the cellular microenvironment; blue 

boxes show how the infection affects the organism later afterwards; and blue boxes containing white wording show potential 

outcomes for the contaminated cell. When an arrow indicates towards an impact, this indicates that a circumstance or variable 

is promoting it; when an arrow blocks an effect, it indicates inhibition. For instance, based upon circumstances of the antiviral 

transmission, genetic unpredictability and infectious genomes reproduction may both cause DNA degradation reactions that 

either promote or inhibit infectious proliferation. In order may survive as well as spread across other recipients, pathogens 

that are effective survive their aborted destinies (the virion having a pathway across it), including malignancy or 

programmable tissue destruction. AID stands for activation-induced cytidine deaminase; ATM stands for ataxia 
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telangiectasia mutated; CHK2, inspection kinase 2; E6, E7, promptly peptides 6 as well as 7; EBNA1, Epstein-Barr virus 

nuclear antigen 1; EBV, Epstein-Barr virus; HBV, hepatitis B virus; HCV, hepatitis C viruses; HPV, human papilloma virus; 

HTLV-1, human T-lymphotropic virus 1; MCPyV, Merkel cell polyomavirus; p53, cellular tumour antigen p53; pol, 

polymerase; pRB, retinoblastoma protein; SMC5/6, fundamental persistence of chromosomal convoluted 5/6. 

Genetic disruption is caused with carcinogenic pathogens enforcing the explicative phase as well as persistently 

engaging DDR factors (FIG. 2). Typically, an outbreak or a monogenic virus causes a decrease in human components that 

preserve the genome's integrity simultaneously increasing its amount of DNA lesions. In the course of oncogenic progression, 

impaired monitoring, signaling, or restoration of broken DNA could permit lymphocytes to develop alterations which get 

beyond tumor suppression defenses. Due to HPV oncoproteins E6 including E7,that induce DNA destruction, mitotic 

abnormalities, including centrosome-related mitosis defects genome instability is often seen with high-risk HPV-associated 

cervical neoplasias (FIG. 2). Moreover, high-risk HPV oncoproteins impair DNA repairs or cause intracellular genomic 

instability. These viral cancer-causing proteins raise the possibility of gaining extra genetic alterations which could 

potentially lead to HPV-associated carcinogenesi by decreasing chromosomal integrity during cell division. Nucleotide 

shortage, replicating anxiety, or the generation of reactive oxygen species (ROS) following infection with viruses are 

additional factors that may lead to chromosomal destabilization or oncogenesis. For example, EBNA1 may enhance NADPH 

oxidase expression to produce ROS, which causes host DNA damage or chromosomal mutations that add to the malignancies 

linked to EBV (FIG. 2). Antioxidants are released by persistently stimulated cellular inflammation after prolonged HCV 

infection. Such macrophages may degrade DNA oxidatively and foster a pro-carcinogenic milieu that leads to the formation 

of HCC. 

 

VII. ADDITIONAL ONCOGENIC VIRUSES 
 

Other oncogenic infections similarly exhibit reduced their histone acetylation efficiency or enhanced Chromatin the 

genome action; hence KSHV isn't the only pathogen with such characteristics (Table 1). By upregulating the production of 

both de novo the enzymes methyl, DNMT3a including DNMT3b, as well as the maintenance methyltransferase DNMT1, 

the corresponding γ-herpesvirus EBV promotes DNA methyltransferase function. subsequently should come to be 

unexpected to the LMP 1 proteins, component among a main carcinogenic infectious components in EBV, was one which 

modifies DNA methyltransferase activities. The expression level of DNMT1 independently is enhanced by the adenovirus 

oncogene E1A, pathogenic hepatocellular B virus HBx proteins, or the BK). This leads to greater methylation or inhibition 

by E-cadherin in epithelial malignancies connected with both HBV or EBV, which subsequently increases cell motility. 

Comparable to KSHV, HPV seems to raise the de novo methyltransferase, or DNMT3b amino acids, in pulmonary tumors 

which do not involve smoking, but oddly exclusively in females. New research has recently demonstrated that HPV E7-

protein boosts the DNA methyltransferase catalytic performance through immediately associating to DNMT1, despite the 

fact of any HPV proteins was being identified found to be the cause of the rise Given the correlation among the methylator 

phenotype of colorectal  as well as the production of this JCV T-antigen, that relationship among JCV with elevated DNA 

modification levels seems more tenuous. The big T epitope within the simian SV40 virus causes DNMT3b to be upregulated, 

which improves Chromatin methylation. Though the link between SV40 as well as humans malignancies remains 

controversial, this provides an intriguing perspective on the likelihood if additional mammalian infections share epigenetic 

stimulation. While p16INK4a is methylated in HCV-associated hepatocellular cancer, no causal relationships have been 

found at this time. The capacity to modify nucleosome architecture or histone alterations is another trait shared by several 

carcinogenic viruses, such as HTLV1, HPV, adenovirus, or EBV. The EBV nucleus proteins EBNA 2 and 3c collaborate to 

histone deacetylase (HDAC) and the p300/CBP complicated correspondingly, to modify chromatin methylation. Comparable 

with KSHV, the p300/CBP complex's chromatin acetyltransferase function is bound or inhibited by the individual’s 

papilloma virus’s oncoprotein E6. This Nurd ATP-dependent nucleosome modifying complexes and E7 enzyme association 

with HDAC1—both of which are implicated in repression—provide further evidence for HPV's translational inhibitory 

activities. In order may perturb and modify regular processes throughout the cellular period, the p300/CBP regulatory 

combination engages with the viral converting protein E1A. Among the crucial moments in the beginning of E1A-induced 

cellular change has been identified as such. Lastly, the p300/CBP complicated and the retrovirus HTLV1 Tax proteins work 

together to cause translational suppression. Interestingly, none of the EBV enzymes which interact the chromatin modifiers 

(EBNA2, EBNA3c, and LMP1) are present in the majority of nasopharyngeal carcinomas, gastric cancer, as well as Burkitt's 

lymphoma; they are all dormant genomes. This might result in a finding that such particular tumors might not have as much 

as a function for human methylation modifications generated by viruses. 

It is not impossible, nevertheless, that the viruses were present inside the original tumor progenitor tissues during 

an undetected stage, during when the host epigenome might have changed. Since epigenetic imprints like DNA methylation 

or chromatin changes are inheritable during mitosis, the cell's genomic background could remain within cancerous cells that 

cease to activate these dormant proteins.  It's also noteworthy to note that the molecules which communicate with methylation 

mechanisms—LMP1, LANA, E6 and E7, big T antigen, E1A, and Tax—are often referred to as viral "oncoproteins" since 
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they either play a crucial role in infectious conversion and were oncogenic as well as themselves. Particular usually results 

towards a finding that such enzymes' functions—in this example, their regulatory functions—are crucial for the infectious 

mutation that occurs. 

Referring back to the hypothesis that epigenetic modification changes caused by infections could emulate the initial 

occurrences in cancers, these investigations demonstrate that numerous cancer-causing viruses interrupt as well as modify 

p300/CBP histone modification acetyltransferase action, suggesting that this could be among for a crucial beginnings in 

viral-induced carcinogenesis. The greater propensity to youth malignancies children within Rubinstein-Taybi syndrome that 

is characterized by a genetic deletion of CBP along with multiple somatic deletions in colon, breast, or gastrointestinal tumors 

provides further proof for the initial participation of p300/CBP in nonviral malignant tumors.  This implies that a single for 

either crucial initial occurrence across most malignancies could possibly involve either deletion as well as peturbation of 

p300/CBP's chromatin acetyltransferase function. In a comparable way, an improve on DNA methyltransferase activities 

may potentially be an important precursor. The breakdown of the de novo methyltransferases, DNMT3a and 3b, as well as 

an existing methylatransferase, DNMT1, indicates that various cancer-causing infections could need distinct 

methyltransferases for inactivate various mutations, or each cancer-promoting infection could have transformed differently 

to achieve the identical objectives (the methylation process of key malignant suppression the genome). It's intriguing to note 

who known as ranid herpesvirus 1 (RaHV-1), the causative the representative of carcinomas of the kidney in the North 

American leopards frog Rana pipiens, produces the DNA methyltransferase. This finding adds credence to the idea which 

oncogenic viruses share an extremely preserved mechanism for altering the DNA genome's the process of methyl. 

Furthermore, it is a typical observation in nonviral malignancies, including numerous tumors showing a general rise in DNA 

methyltransferase activities when contrasted with typical tissues.The notion that certain crucial initial carcinogenesis 

processes start with the deactivation of tumour-suppressor pathways are supported by the connections between each of these 

processes—disturbance of chromatin acetylation with elevated DNA methylation—and transcriptional repression. 

Addressing the early changes in malignancy could require a deeper comprehension of the connections among virus proteins 

with chromatin regulation. Furthermore, identifying the specific alterations brought on by viruses could offer new or 

improved target for disease treatments. 

 

VIII. CONCLUSION 
 

A unique infectious strategy for suppressing immune reactions is shown by current research on virus-driven 

deregulation of human immune-related genes transcription via DNA methylation. Due to the paucity of research in this area, 

several significant issues persist:  

(1) Is one of the main strategies used by many infectious agents, including RNA viruses, to control the immune system the 

modification of the host's DNA the methylation?  

(2) Are certain antiviral immunity genes vulnerable to DNA methylation caused by viruses?  

(3) Do infections targeted certain vulnerable regions in recipient chromosomes and employ DNA methylation to change the 

functioning of certain genes?  

To find out whether excessive DNA methylation caused by different infections is linked to infectious escape of 

human immunological reactions, simultaneous investigations of worldwide transcriptional transcription or the cell's 

methylome changed by viral infection could prove helpful. Such research would also show if particular viruses often attack 

specific immune-related proteins in order to elude human resistance. The existence or quantity of CpG islands inside a 

promoter’s area is one element which raises the likelihood of methylation of DNA there. Furthermore, there are a number of 

ways to promote DNA methylation domain the degree of specificity  

(1) Certain DNA interacting enzymes or transcriptional variables that draw DNMTs to particular chromosomal areas;  

(2) DNMT-HDAC connections to improve transcriptional suppression or chromatin packing;  

(3) (3three-dimensional variations in structure in DNA that modify the availability of DNA interacting proteins; or 

(4) Durability or placement of nucleosomes inside the nucleus.  

(5) Nevertheless, little is understood about the precise signals or processes underlying the uniqueness of DNA methylation-

affected genes.  

The information for the control the biological expression in cells by pathogens along with additional physiological 

stimulation as well as activities via Chromatin methylation could be greatly enhanced during identifying which specific 

genomes have been targeted by virus-induced DNA modification. Furthermore, most of the viruses mentioned previously 

increase the production as well as function of DNMT; such pathogenic viruses may also affect various aspects of DNA 

methylation-related chromatin modification, like histone alterations. This could offer other ways to regulate host gene 

expression via DNA methylation without relying on DNMT overexpression. It is interesting to know how DNA modification 

or various epigenetic elements interact to influence biological gene expression. For example, either a demethylating agent or 

an HDAC inhibitor individually wasn't sufficient to completely repair this KSHV-induced reduction for TβRII; rather, the 

mixture of both substances entirely restored TβRII production. Such findings reveal that certain host-specific genes are not 
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completely quiet by chromatin elimination or upstream a higher methyl, as well as those infections might have developed 

strategies to guarantee host gene reduction via a variety of epigenetic changes. Bacteria use a similar transcribed regulatory 

process to control gene expression, yet the exact processes are yet unknown. 
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