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ABSTRACT: 

While the main primary structure of a protein is regulated by genetic codes whereas its 

functionality is mostly controlled by a dynamic transaction in which the functioning of multiple 

enzymes which are involved in post-translational modifications (PTM). These PTMs acts as 

crucial mechanism for regulating proteins providing a diversity of cellular activities. Proteins 

present in proteome could be modified after it has been translated or while it is being translated. 

The cells usually employ diverse repertory to co-ordinate their responses to regulate 

transcription and protein localization after external stimuli and to also maintain proteo-stasis. 

This article comprehends on a salient topic of post-translational changes that have been shown 

to induce prostate and ovarian cancer. A complete list of single and proteome-wide protein 

PTMs and their activity in cancer progression is detailed here. The evidence for tumor 

occurrence is being identifiable by proteome-wide (PTM) analysis is reviewed in this work. 

Proteome investigations in ovarian and prostate cancer reveals alterations in glycosylation, 

phosphorylation, ubiquitination, acetylation, SUMOylation and lipidation as well as the 

enzymes involved are termed as ‘crucial modifiers’ that controls the activation, deactivation, 
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or subcellular localization of signaling proteins, allowing signaling to be initiated, amplified, 

and transduced more efficiently. Alterations usually result in wide involvement in DNA 

damage response causing carcinogenesis, proliferation, metastasis and apoptosis of cancer 

cells. Due to their driving roles in ovarian as well as prostate cancers, PTMs are intensively 

researched to enhance the treatments of cancer. 

KEYWORDS: Post translational modifications, Ovarian Cancer, Prostate Cancer, Histones, 

Phosphorylation, SUMOylation, Acetylation, Glycosylation, Methylation, Ubiquitination. 

GRAPHICAL ABSTRACT: 

 

1. INTRODUCTION: 

Scientists have revealed that in recent decades the human proteome is considered most 

complicated than the human genome. Human proteome contains around one million proteins 

while human genome is considered to have only 1-2 percent of coding region. These statistics 

report that a numerous number of proteins can be coded from a single gene. Various 

mechanisms produce mRNA transcripts from the same gene, including recombination, 

initiation of transcription process, transcription termination, and transcript alternative 

splicing. Development of complexity from genome to proteome is supported by PTMs (Figure 

1). PTMs are molecular alterations that control intracellular molecular interactions with co - 
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factors, enzymes, lipids, and nucleic acids as well as their activity, localization, and 

association. Since they control activity, location, and association with other cell components 

such as other cell components such peptides, biomolecules, lipid, and co - factors, they are 

essential to functioning systems [1]. 

Furthermore, because the human proteome is dynamic and changes in response to a variety of 

stimuli, post-translational modifications are frequently used to modulate cellular function [2] 

[3]. PTMs are interfered with by enzymes that execute more than 200 kinds of post-

translational modifications are predicted to make about 5% of the proteome [4]. Functional 

groups, proteins, lipids, or sugars are altered by Kinases, phosphatases, transferases, and ligases 

from amino acid side chains, while proteases break down the peptide bonds to remove 

nucleotides of a particular sequence or some regulatory components. Many proteins, such as 

Auto-kinase and Auto- proteolytic domains, may change themselves via autocatalytic domain 

[5]. Aside from single modification, proteins are frequently changed through a step-wise 

procedure of protein maturation or activation that involves a combination of post-

translational cleavage and the addition of functional groups [6]. Depending on the nature of 

the alteration, protein PTMs can potentially be reversible [7]. This review discusses the post 

translational modifications that can lead to various types of cancer like Ovarian and Prostate 

Cancer [8] [9].

2. POST TRANSLATIONAL MODIFICATIONS (PTMS): 

As stated above, possible protein changes are conceivable due to modifications in PTMs. As 

a result, this review covers few of the most frequent forms of PTMs explored in Ovarian and 

Prostate cancer. Furthermore, PTMs caused because of phosphorylation, glycosylation, and 

ubiquitination will be discussed in details. Phosphorylation, acetylation, ubiquitination, and 

SUMOylation are some of the examples of post-translational changes that can affect target 

protein function, intracellular distribution, protein interactions, and protein lifespan [10] [11]. 

Phosphorylation is one of the most prevalent and well-studied protein modifications, with more 

than 500 distinct kinases catalyzing the process in mammals [12]. Serine, threonine, and 

tyrosine residues of target substrate proteins are the most often phosphorylated. Protein 
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stability, protein interactions, protein cellular localization, and enzyme activity are all 

influenced by the varied substrates and phosphorylation sites [13]. 

Ubiquitination a post-translational protein modification technique that governs a variety of 

biological processes, including immunological responses, apoptosis and cancer. The ubiquitin 

activating enzyme E1, the ubiquitin conjugating enzyme E2, and the ubiquitin ligase E3 are the 

primary enzymes involved, with the E3 ligase determining the substrate specificity [14]. As a 

commonly utilized post-translational protein modification, SUMOylation has gotten a lot of 

interest. This route is found in virtually all eukaryotes and is required for genomic integrity, 

transcriptional control, gene expression, and intracellular signal transduction regulation [15]. 

Mitochondrial division, ion channels, and biological rhythms are all regulated by small 

ubiquitin-like modifier (SUMO). As a result, in complicated protein regulatory networks, many 

levels of regulation or SUMOylation may play a crucial role. SUMOylation dysfunction can 

lead to the development of illnesses and malignancies [16] [17]. 

2.1. Overview of Ovarian Cancer: 

Epithelial ovarian cancer (EOC) has the highest malignancy and mortality rate in United States. 

75 percent of women are diagnosed with stage III-IV cancer, which has widely spread 

metastases at the time of diagnosis results in 25% of survival rate. Women identified before to 

metastatic dispersion, on the other hand, had a 95 percent chance of surviving. These figures 

underline the critical need of developing early detection tools and a complete understanding of 

molecular, cellular, and biological mechanisms that drive metastasis [18]. 

Direct extension of original ovarian or fallopian tube tumors, as well as exfoliation of single 

cells and multicellular aggregates (MCAs, or spheroids) into the peritoneal cavity, where 

spread is aided by the buildup of ascites fluid, causes EOC metastases. Ascites has a high 

prevalence of metastatic MCAs, which vary in size, quantity, and integrity. In vitro, patient- 

derived ascites MCAs have been shown to attach to live human mesothelial cell monolayers 

and sub-mesothelial extracellular matrix (ECM). In vivo, free floating cells and MCAs adheres 

to the peritoneal membrane of mesothelial cells that surrounds organs in abdomen region, 

causing them to retract and anchor with the collagen-rich sub-mesothelial extracellular matrix 
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and proliferate to produce extensively spread secondary lesions. A novel hematogenous 

pathway for EOC metastases to the ovary and peritoneal cavity, accompanied by the formation 

of ascites, has recently been discovered. The mechanisms that control broad intraperitoneal 

metastasis, on the other hand, are yet unknown [19] [20]. Figure 2 depicts the overall 4 stages 

of Ovarian cancer.

2.1.1. PTMs in progression of Ovarian Cancer: 

The most frequent subtype of epithelial ovarian cancer (SEOC) is high grade serous epithelial 

ovarian cancer (HGSEOC), which has the greatest death rate of all gynecological malignancies. 

Surgical debulking is the gold standard, followed by platin-based medication combinations like 

carboplatin and paclitaxel. There have been reports of interactions between histone 

modifications and DNA methylation that regulate gene expression [21] [22]. 

i. Post-Translational Modifications in Histones: 

Histones are basically small proteins with a high fraction of positively charged amino acids, 

weighing roughly around 14 kDa [23], the most prevalent proteins which are attached to the 

DNA and they primarily govern gene expression and DNA packing around nucleosomes, 

which are chromatin's functional units. A histone octamer comprises each of two copies of 

the key histone proteins i.e. H2A, H2B, H3, and H4 cloaked around the DNA of 147bp to 

frame a nucleosomes. H3:H4 is a tetramer in this structure, and there are two H2A:H2B 

dimers [24]. H1 is a histone linker that links nucleosomes together, resulting in chromatin 

compaction at a higher level [25]. NH2- terminal histone tails extend from the core octamer 

structure, with residues in these tails sensitive to a wide range of dynamic and reversible 

PTMs such as methylation, acetylation, phosphorylation, ubiquitination, and SUMOylation, 

to name a few [26]. This field has lately adopted new language to describe chromatin "writers" 

who recordsthe histone alterations, chromatin "erasers" which eliminate them, and chromatin 

"readers" who analyze signals and might influence subsequent variations. "Open" chromatin 

and effective transcription have also been associated with H3K4me2, H3K4me3, H3K79me, 

H3K36me, H2Bub1. Various other chromatin changes, including H3K9me, H3K27me, etc. 

are linked to transcriptional repression and "closed" chromatin. Due to a more relaxed and 
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open chromatin structure, suppressing H3K27me3 in cell lines overexpressing the dominant 

negative mutant H3-K27R resulted in re-expression of the RASSF1 tumor suppressor and re-

sensitization of ovarian cancer cells to cisplatin [27] [28]. 

Histone acetylation is controlled by HATs and HDACs in a dynamic way, which usually 

promotes transcription. Acetylation works by neutralizing the positive charge of lysine 

residues on histone tails, causing nucleosome structure to be disrupted and local DNA to be 

unfolded, making it more accessible to transcription machinery [29]. Enzymes known as 

HDACs are associated with gene regulation because they eliminate acetyl residues from DNA. 

In numerous cancers, including ovarian cancer, dysfunctional HDAC mechanisms are 

considered to promote cancer metastasis and tumor growth. Histone tail residues, like as 

lysine 120 of histone H2B, which may be acetylated in addition to being monoubiquitinated, 

can serve as platforms for various enzyme writers (H2BK120ac) [30]. 

According to Figure 3, Histone acetyl transferases (HATs) operate as a predecessor for H2B 

on the exact residue of amino acids when histone H2B's Lysine 120 is acetylated in cases of 

ovarian cancer. (B) Histone H2B's lysine 120 is deacetylated by histone deacetylases 

(HDACs), which enables the RNF20/RN40 E3 ubiquitin ligase complex to work also with 

PAF1 transcriptional regulatory complex (PAFC) to render lysine 120 monoubiquitinated 

(H2Bub1). (C) SET1 is attracted to the H2Bub1 site, where it engages in an interaction 

involving COMPASS (complex of proteins associated with Set1) to promote the functional 

mark of methylation histone 3 at lysine 4. (H3K4me). (D) The activated chromatin marker of 

the H3, methylated at lysine 79 is created by DOT1L methyltransferase, which may be 

recruited and activated by H2Bub1 (H3K79me). H2BK120ac is likely to come before 

H2Bub1 in this scenario, implying that it might be an early marker of poised or active 

chromatin that acts as a dual switch for keeping nucleosomes "hot" during cycles of induction 

and transcriptional elongation [31] [32]. 

Sirtuins, a family of seven histone de-acetyltransferases that are abnormally produced in 

cancer, are one type of histone de-acetyltransferase. They are human homologs of Sir2, which 

may operate as deacetylases for non-histone proteins like p53 in addition to acting as 
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HDACs. Nicotinamide adenine dinucleotide (NAD+) is required for the lysine deacetylase 

SIRT1. SIRT1 expression was shown to be greater in malignant EOC than benign EOC, and it 

was detected more frequently in SEOC than mucinous tumors [33]. 

The evidence supporting the idea that subpopulations of cells in SEOC that are like stem 

cells, exhibit chemotherapy resistance, and chemoresistance development in ovarian cancer 

patients. A recent research discovered that the bivalent chromatin mark 

H3K27me3/H3K4me3, which is expressed in embryonic stem cells and needed for the 

silencing of developmental genes, is also detectable in SEOC near the transcription start sites of 

repressed genes. In SEOC and cancer-associated stromal cells, EZH2 is overexpressed. In 

ovarian cancer, H3K27me has also been linked to chemoresistance. Histone PTMs are 

important for maintaining the undifferentiated stem cell phenotype [34] [35]. Histone PTMs 

in primary tumors have been demonstrated to correlate with tumor stage and prognosis, 

confirming findings in cancer cell line models with complex histone modifications. The loss of 

global H3K27me3 has been linked to reduced overall survival in ovarian, breast, and 

pancreatic malignancies. In advanced breast tumors, as well as colon, lung, parathyroid, and 

ovarian malignancies, loss in H2Bub1 levels has been noted [36]. 

ii. Splicing of Histones in Differential Modes: 

Although evidence shows that histone splice variants have a role in tumor growth, and slight 

structural alterations to the core histone octamer caused by the inclusion of differently spliced 

histones can influence the overall shape of the nucleosome, affecting how DNA wraps around 

it and nucleosome dynamics [37]. These non-canonical variations can affect the function of 

chromatin domains and cause nucleosome stability differences, resulting in abnormal 

transcription and DNA repair [38]. In ovarian cancer, histone splicing has just recently been 

discovered to play a role. Proliferation has been linked to alternative histone splicing of a 

collection of H2A-type histone variants known as macroH2As (macroH2A1.1, 

macroH2A1.2, and macroH2A2) in a variety of malignancies, including ovarian cancer. 

MacroH2A1 alternative pre-mRNA splicing is regulated by the RNA binding protein QKI 

(Quaking). Surprisingly, macroH2A1.1- mediated proliferation inhibition involves a drop in 
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PARP1 protein levels, at least in part. Given the growing interest in PARP1 inhibition as a 

treatment option, further research is needed [39]. Histone variation H2A.Z, which was shown 

to be down- regulated in ovarian cancer and whose loss led in tumor development, was also 

discovered as being down-regulated [40]. H2A.Z was found to be missing from  urokinase 

receptor (u-PAR) regulatory areas in the ovarian cancer cell lines A2780 and OVCAR3, 

resulting in u-PAR activation and proposing a mechanism for u-PAR overexpression reported 

in a variety of malignancies. Furthermore, expression of linker histone H1 splice variants has 

been demonstrated to distinguish ovarian adenocarcinomas from adenomas, indicating that 

they might be useful as ovarian cancer epigenetic biomarkers [41]. 

2.2. Overview of Prostate Cancer: 

Prostate cancer (Figure 4) is the considered fifth most common cause of death and second most 

prevalent cancer in males. Because androgens and its receptors (AR) are considered as 

regulators of prostate cancer and the downregulation of AR signaling, which may be done by 

a variety of techniques, is one of the therapeutical approaches for treating prostate cancer. 

Although this strategy produces positive outcomes in the early stages of treatment, a significant 

portion of individuals acquire resistance to medication and develop castration-resistant prostate 

cancer (CRPC). Prostate cancer has a lower frequency of mutations and other genetic 

alterations than other cancer types [42]. The genetic changes in prostate cancer are due to 

formation of a TMPRSS2/ERG fusion protein, AR amplifications, PTEN deletions, and p53 

mutations. Mutations in the E3 ubiquitin ligase adaptor SPOP, which is discovered early during 

prostate cancer development, are also common genetic abnormalities in a subgroup of prostate 

cancer patients [43]. 

2.1.2. PTMs in progression of Prostate Cancer: 

Biological systems are known for their tremendous complexity, which is maintained through 

the coordinated activities of a large number of participants. Proteins are one of the most 

important macromolecules, performing a wide range of tasks including as signaling, transport, 

metabolic processes, and structural support. Majority of proteins undergo a variety of post- 

translational modifications (PTMs), which are chemical changes that have a significant impact 
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on their activity and functional capacities. Phosphorylation, glycosylation, ubiquitination, 

SUMOylation, acetylation, and lipidation are the most prevalent PTMs [44]. A growing 

number of proteome-wide PTM investigations are revealing global alterations in PTMs in 

various experimental contexts. There are around 300 distinct forms of protein PTMs, however 

only a tiny percentage of them have been studied at the proteome level. PTMs increase the size 

of the proteome from dozens to millions of potential protein types, demonstrating the difficulty 

of assessing PTMs worldwide [45]. When protein expression and mutations do not alter across 

circumstances but changes the function or activity of proteins by PTM levels, the proteome- 

wide approach to studying PTMs is extremely helpful and reliable. Proteome investigations 

in prostate cancer reveal alterations in phosphorylation, glycosylation, ubiquitination, 

SUMOylation, and palmitoylation in various experimental situations [46]. 

iii. Phosphorylation: 

Phosphorylation is one of the most common studies for PTMs. Around 60% of proteins are 

thought to be phosphorylated for a short period of time. This PTM governs practically every 

aspect of cellular activities, from growth, differentiation, and death to cell signaling, by acting 

as a molecular switch for protein function. Many malignancies, including prostate cancer, are 

caused by protein phosphorylation (kinases and phosphatases). AR and 

PTEN/PI3K/AKT/mTOR axis are controlled by phosphorylation guiding activities they take. 

Many distinct enzymes phosphorylate AR at 18 different locations, affecting its stability, 

nuclear localization, and transcriptional activity, which determines the prostate cancer cell 

destiny [47]. 

At every stage of the metastatic process, EphA2, steroid receptor coactivator (SRC) family 

tyrosine kinases, TGF, FAK, PKM2, TNF, and chemokine signaling, among other proteins, 

promote prostate cancer metastasis development. In prostate cancer bone metastases (the major 

location of prostate cancer spread), the CXCL12/CXCR4 signaling axis is involved in the 

creation of the niche, and inhibiting this axis impairs the early establishment of tumors in the 

bone microenvironment. On the other hand, only members of the growth factor receptor 

inhibition family are vulnerable to increasing bone cancers [48]. Many kinases phosphorylate 
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and activate cytoplasmic adaptor proteins, which serve as a connection between kinases and 

other events in signaling cascades. Prostate cancer biology has been found to be influenced 

by a number of adaptor proteins. FRS2 (FGF receptor substrate 2), for example, is a FGF 

receptor-associated protein that has been demonstrated to control prostate growth, 

regeneration, tumorigenesis, and tumor angiogenesis. GRB10 (growth factor receptor- bound 

protein 10) has recently been found to have a pro-proliferative effect in prostate cancer and to 

maintain AR activity via interacting with PP2A [49]. As a result, phosphor-proteome 

research can provide light on their deregulations. Drake's lab discovered that the kinases 

MERTK and NTRK2 are involved in prostate cancer bone and visceral metastasis. Another 

mouse research found increased kinase signaling in prostate cancers, including EGFR, 

EPHA2, JAK2, ABL1, and SRC tyrosine kinase activation. Investigations on the activities of 

particular proteins, as well as phosphor- proteome studies, when combined, provide a 

comprehensive picture of phosphorylation dysregulation in prostate cancer and its driving role 

in prostate cancer biology [50]. 

iv. Glycosylation:

The carbohydrate (glycan) getting attached to functional groups of amino acids is known as 

glycosylation. N-glycosylation occurs when glycans are attached to the amide group of an 

asparagine (Asn) residue in the endoplasmic reticulum, whereas O- glycosylation occurs 

when glycans are added to the hydroxyl oxygen of serine/threonine residues (Ser/Thr) in the 

Golgi apparatus [51]. Glycosylation involves hundreds of enzymes, and attached glycans, 

unlike other PTMs, are exceedingly varied, adding greatly to the complexity of the final protein 

structure [52]. Glycosylation is the most prevalent PTM in cells, and it plays a role in cell 

adhesion and metastasis, as well as signal transmission across the plasma membrane and 

immunological regulation. 

Glycogene expression is mostly controlled by gene polymorphisms or stable epigenetic 

regulation, which is frequently disrupted in cancer [53]. Glycosylation and the enzymes 

involved in it are important in the development of prostate cancer. In prostate cancer, 

glycogens involved in the synthesis of both O- and N-linked glycans are dysregulated, 
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affecting a wide range of cellular processes such as cell proliferation, migration, apoptosis, 

and viability, as well as tumor development and metastasis formation in vivo. In malignancies, 

sialic acid residues or sialylation is disrupted. The cancer-associated sialyl-Tn glycan (sTn), 

which enhances prostate cancer cell adherence and whose expression is demonstrated to be 

controlled by AR, as well as the sialylated blood group antigen Sialyl Lewis X (SLeX) 

regulates prostate cancer development through several ways. The addition of a fucose to a 

glycan, either as a terminal glycan or to the core structure, is known as fucosylation [54] [55]. 

Proteins that are heavily glycosylated are known as proteoglycans. Versican, decorin, 

biglycan, lumican, and syndecan-1 are among the proteins that have been demonstrated to 

impact prostate cancer cell survival and metastasis [56]. Galectins are glycan-binding proteins 

that have been investigated extensively in the field of prostate cancer research, with galectin-

3 being one of them. Galectin-3 has been connected to tumor growth as well as bone 

remodeling in the bone metastases niche. In addition to playing key roles in prostate cancer, 

glycosylation has the potential to act as a source of biomarkers for disease development and 

severity, which is a valuable contribution to the area of prostate cancer research [57] [58]. 

v. Ubiquitination: 

Given the importance of ubiquitination in so many biological processes, it's no surprise that its 

lack of precise regulation contributes to a variety of diseases, including prostate cancer. 

Speckle-type poxvirus and zinc finger (POZ) protein (SPOP) has been reported to be the most 

prominent enzyme in ubiquitination in prostate cancer [59]. The number of instances with 

genetic mutations in prostate cancer ranges from 4.4 percent to 28.6 percent, while the 

number of cases with downregulation varies from 25.2 to 93.5 percent. SPOP mutations are 

frequently found in the domain of substrate binding, indicating that it has a biological 

function [60]. While the function of SPOP protein varies by tumor type, it appears to operate 

as a tumor suppressor in prostate cancer, and its targets include AR, ERG, BRD4, MYC, 

TRIM24 and steroid receptor coactivator 3 (SRC3, among others for degredation. SPOP's 

critical function in prostate carcinogenesis has been demonstrated in a variety of mice 

models, in which mutations in SPOP activate the PI3K/mTOR pathway and cause prostate 

cancer [61]. 
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vi. SUMOylation: 

Small Ubiquitin-related MOdifier (SUMO) proteins are covalently added to proteins through 

an iso-peptide bond forming between the SUMO protein's C terminal and the lysine in the 

amino group of the substrate protein. There are four different types of SUMO proteins 

(SUMO-1, SUMO-2, SUMO-3, and SUMO-4). Ubiquitin and SUMO-1 are somewhat similar 

at the structural levels, and hence the mechanisms of ubiquitination and SUMOylation are 

also similar, despite their amino acid sequence differences. The SUMOylation process also 

involves three enzymatic steps: SUMO activation by enzyme E1 (such as the SUMO-

activating enzyme SAE1/2); SUMO conjugation by enzyme E2 (UBC9—the only SUMO E2 

conjugating enzyme discovered to date and the best-characterized E2 enzyme); and SUMO 

ligation by enzyme E3 (such as PIAS/RANBP2/hPC2) [62]. 

Wen et al. identified SUMOylated proteins in SUMO stably transfected PC-3 cells using 

quantitative proteomics. He discovered over 900 possible SUMO target proteins. They also 

discovered that mutating USP39's recently discovered SUMO modification sites enhances 

USP39's proliferation-enhancing impact on prostate cancer cells. SUMO-1 modification of 

PTEN controls carcinogenesis via modulating its interaction with the plasma membrane, 

which impacts the PI3K/AKT pathway, among other proteins important in prostate cancer. 

Furthermore, testosterone promotes treatment- resistant prostate cancer via inducing SUMO-

mediated p53 nuclear export. SUMOylation regulates the pro-invasive features of prostate 

cancer cells; it was shown that SUMOylation regulates SNAIL1 in response to TGF 

stimulation, and that p14ARF stabilizes SLUG by increasing SUMOylation at lysine residue 

192 The Palvimo laboratory discovered that PIAS1 is a chromatin-bound AR coregulator that 

regulates prostate cancer cell proliferation by targeting certain genes [63]. SENP1 is a 

cleaving enzyme for SUMO-1 and also promotes prostate cancer cell EMT by modulating 

SMAD4 de-SUMOylation and PTEN stability, all of which contribute to prostate cancer 

progression. SPOP induces cellular senescence by degrading SENP7, which has been linked to 

the ubiquitination pathway in prostate cancer. Taken together, these findings suggest that the 

SENPs studied in prostate cancer cause cancer development and a malignant phenotype, 

whereas the studies on SUMOylation demonstrated that prostate cancer driving proteins are 
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often modified [64]. 

vii. Acetylation: 

Protein acetylation is highly specialized post translational modification method in which 

proteins accept from acetyl donors such as acetyl CoA via acetyltransferase catalysis and is 

one of the most important regulators of gene transcription. Acetylation was initially 

recognized as a mechanism affecting histones, and when lysine is acetylated, histones 

become less positively charged, allowing DNA to attach more easily to the histone, 

facilitating gene transcription [65]. In prostate cancer, acetylation of H2A.Z is linked to 

oncogenes and neo-enhancers activation. Because the number of cellular proteins undergoing 

acetylation in androgen-dependent prostate cancer was higher than in androgen-independent 

prostate cancer, it was suggested that the transition from androgen-dependent to androgen-

independent prostate cancer was linked to changes in protein lysine acetylation [66]. Studies 

showing that resveratrol increases p53 acetylation and apoptosis in prostate cancer via 

blocking the MTA1/NuRD complex have provided mechanistic insights into p53 acetylation 

[67]. Prostate cancer development is aided by the transcription factors Krüppel-like factor 5 

and 6 (KLF5 and KLF6). KLF5 acetylation is implicated in TGF-induced docetaxel 

resistance and governs luminal differentiation of basal progenitors in prostate growth and 

regeneration. It's also been proposed that acetylation regulates KLF6's function. 

Finally, abnormal acetylation of several proteins, as well as single proteins, is implicated in 

many facets of prostate cancer development [68]. 

3. RESULTS AND DISCUSSION: 

Numerous anatomical variants and intricate gene expression profiles of Ovarian Cancer (OC) 

all contribute to its stealthy beginning. Prior studies is constrained by the limited documented 

study data sets, the paucity of a causative link between the connection of miRNA with illness 

incidence and the absence of particular OC diagnostics which may guide overall assessment of 

miRNA. Moreover, it is challenging to evaluate research findings owing to the absence of 

defined techniques for acquisition of samples as well as RNA isolation, in addition to just under 
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perfect screening of specific clinical variances. LncRNAs have a role in the progression, 

incursion, and spread of OC. 

The development of tumors as well as medication sensitivity are significantly affected by 

aberrant histone modification and DNA methylation. The methyl status of certain loci in 

healthy and OC tissues is frequently compared using DNA methylation. Nevertheless, because 

to the considerable variation in response rate, biological makeup, and processing method, study 

of the DNA methylation patterns is constrained. Scientific trials for antagonists are still being 

conducted, and research of histone-modified molecules is still in its early stages. In order to 

make informed treatment choices and identify novel chemotherapeutic drugs targets, it is 

essential to comprehend the biological processes driving chemotherapy sensitivity. The 

precision medicine of Ovarian Cancer with DNMT inhibitors and HDAC inhibitors, or possibly 

a blend of the two, demonstrated massive promise. 

In order to incorporate the physiological functions as well as clinical manifestations of tumor 

characterization at the cellular scale into medical care, further research will be necessary with 

in foreseeable. Additionally, quasi methods are preferable to intrusive biopsies techniques, 

such as potential marker discovered in the plasma or urination. When employing epigenetic- 

based treatments, immune toxicities and other responses will be crucial factors to take into 

account. In this way, epigenetic research has indeed impacted our knowledge of OC, even if 

our rational design of how cellular processes work is still in its infancy. Main hurdles currently 

exist as a result of inadequate therapy objectives as diagnostic methods for OC. The rise of 

epigenetics offers created an unique window again for search for precise diagnostics but also 

treatments which may well one day revolutionize this field of OC diagnostic. 

PTMs' crucial role in prostate cancer development has been demonstrated in methodology 

earlier. As a result, targeting PTMs provides a chance to disrupt critical processes in cancer 

biology because the enzyme known as kinase, are the driving proteins in cell proliferation 

and spread, multiple medicines using tyrosine kinase receptor as a target and been employed 

in neoplasia as the primary or secondary therapies in a variety of tumor types throughout the 

previous two decades. Despite promising exploratory results, targeting the PI3K-AKT-mTOR 
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system in prostatic malignancy is anticipated to really be challenging due to numerous 

regulatory and feedback control looping along with redundancy measures that restrict total 

route inhibition. As a result, researchers are looking at combining medicines. 

Due to the reasons of drug tolerance, they are likely to differ greatly across individuals and 

tumors, phosphor-proteome investigations provide another avenue for prostate cancer 

management based on phosphorylation. Analyzing cancer patients' phosphor-proteomic 

patterns might help utilizing patient categorization and the information shall be employed in 

customized therapeutic environments. Tailored phosphor-proteomics, as well as investigation 

of regulatory pathways underlying distinct malignancies, aids customized treatment by 

identifying indicators of route movement and, as a result, identifying possible targets. As 

indicated in the introduction, CRPC affects a significant subgroup of patients, making 

treatment choices poorer. The invasive subset of prostatic malignancy termed as neuronal 

prostate cancer (NEPC) is a source of therapeutic response and carries a bad prognostic. It is 

most frequently observed in final phases of prostate tumors i.e. T3 or T4. 

In the search for new anti-cancer medications, the method of targeting oncogenic proteins for 

degradation is frequently employed. PROTAC, short for proteolysis targeting chimaera, is a 

protein-binding enzyme that can interact with an ubiquitin ligase called E3 and the other that 

binds to a protein that is intended for disintegration. In this way, PROTAC can eliminate some 

unwanted proteins. In men with metastatic CRPC, AR PROTAC's initial trial findings, which 

were just released, demonstrated a modest efficacy and a good safety record. Additional PTMs 

may be prescribed to cure prostate cancer since they possess a significant impact on AR. 

In vitro investigations have shown that SENP and the inhibitors of SUMO enzymes are 

effective in treatment of prostate cancer. While further research into this technique in prostate 

cancer is needed, (de-)acetylation inhibitors are currently being employed in clinical studies. 

Vorinostat, pracinostat, panobinostat, and romidepsin, HDAC inhibitors, were tested in phase 

II clinical trials for prostate cancer, however the findings were insufficient to propose phase III 

studies since the majority of patients had either toxicity or disease progression. The CBP/p300 

bromodomain inhibitor CCS1477, which is presently the sole in the clinical trials, is being 
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studied for the treatment of prostate cancer. In an in vivo model, inhibiting SRC myristoylation 

results in the decrease of activity of kinase and slowed the progression of prostate tumor. 

Furthermore, “statins” also termed to be cholesterol synthesis inhibitors have been linked to 

prostate cancer prevention and positive clinical results. Despite their critical role in cancer 

progression, glycans continue to be ignored in drug development methods, owing to the 

intricacy of the glycosylation approaches and the technological limitations in investigating 

PTMs. Furthermore, other researchers believe that glycans when targeted might usher in a new 

age of cancer therapy, owing to the fact that glycans are implicated in carcinogenesis and are 

mandatory in the failure of current oncogenic treatments. The Glycosylation process is a 

globally known to be an androgen-governed process that is required for prostatic carcinoma 

cell survival, indicating that loss of certain glycosylation enzymes may contribute to 

malignancy regression after ADT. PTMs' key involvement in prostate cancer biology is 

generally acknowledged in attempts to discover novel medications to treat the illness, with 

several promising compounds making significant progress in (pre)clinical and epidemiological 

investigations of prostate cancer. PTMs have the potential to be biomarkers that may guide 

future research and therapeutic methods, in addition to being therapy targets. 

4. CONCLUSION: 

In the epigenome of ovarian carcinoma, targeting histone alterations and the enzymes that 

regulate them provides a largely untapped option. With more attention paid to this research, 

new medications targeting DUBs HTMases, and HDACs are likely to emerging as the next 

cancer therapies within the next decade. To guarantee that patients obtain the most benefit from 

these medicines, intricate signaling and dysregulation of histones must be researched. PTMs 

affect the activity, expression, stability, and location of the key drivers of prostate cancer 

development, such as AR, PTEN/PI3K/AKT/mTOR, STAT3, and NKX3.1. Furthermore, 

numerous PTM enzymes are unregulated in prostate cancer, which influences prostate cancer 

cell activity. PTMs have been extensively studied in attempts to enhance prostate cancer 

therapy due to their pivotal involvement in the disease. Although overexpression and/or 

mutational status of proteins do not change in neoplasia but somehow the proteins merely vary 

throughout the Posttranslational modifications. Furthermore, single protein PTM investigations 
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are used in conjunction with proteomics to provide a comprehensive list of PTMs in prostate 

cancer. 
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Figure 1: Overview of Post-Translational Modifications 

 

 

Figure 2: Stages of Ovarian Cancer 



 

Vidhyayana - ISSN 2454-8596 
An International Multidisciplinary Peer-Reviewed E-Journal 

www.vidhyayanaejournal.org 
Indexed in: Crossref, ROAD & Google Scholar 

Volume 9, Special Issue 2, March 2024 
A Virtual Conference in Amrit Kaal on “Viksit Bharat@2047” Page No. 1680

 

Figure 3: Post-translational modifications of core histone proteins regulate gene 

transcription, replication, and DNA repair processes by influencing chromatin configuration 

 

Figure 4: Stages of Prostate Cancer 
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