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Abstract 

The human genome is contained in chromatin, which is a complex macromolecular complex. 

It is made of DNA, histones and non-histone proteins. The structure of chromatin and the 

process of its rearrangement regulate the process of transcription, and hence gene expression.  

Deacetylase (HDAC) is a group of enzymes that catalyzes the cleavage of acetyl groups from 

lysine residues in histone and nonhistone proteins. This reaction is catalyzed by zinc or NAD 

+ ions [3]. Histone deacetylases are present in the cytoplasm or nucleus of eukaryotes [4, 5]. 

These enzymes have been divided into 5 classes (I, IIa, IIb, III and IV) due to the similarity in 

structure and origin. Vorinostat is one of the most studied HDAC inhibitors. It belongs to the 

second generation polar-planar hydroxamic acid derivatives that inhibit class I and II histone 

deacetylases. Panobinostat and belinostat are HDAC inhibitors derived from hydroxamic acid 

that have also entered clinical trials. Valproic acid, from the group of aliphatic acids, belongs 

to inhibitors of class I and IIα deacetylases and is an established drug anticonvulsants. Histone 

deacetylase inhibitors may be useful in the treatment of neoplasms because they influence the 

action of factors related to cell proliferation, may cause cell cycle arrest, and coordinate the 

action of apoptotic factors and induce apoptosis. There are several deacetylase inhibitors 

available as drugs and are in different phases of clinical trials. They differ in potency and 

enzyme specificity. However, it is still unknown which deacetylases are essential for initiating 

and sustaining metabolic pathways leading to tumor development. 
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Introduction 

The human genome is contained in chromatin, which is a complex macromolecular 

complex. It is made of DNA, histones and non-histone proteins. The structure of chromatin 

and the process of its rearrangement regulate the process of transcription, and hence gene 

expression. The main factors that regulate the chromatin structure is the process of histone 

acetylation and deacetylation. The process of acetylation, regulated by the enzyme histone 

acetyltransferase (HATs), causes the relaxation of chromatin, resulting in an increase in gene 

expression. The process of deacetylation led by histone deacetylase (HADs) acts in an 

antagonistic way, causes tight packing of chromatin and blocking of gene transcription. 

Histone modifications play an important role in the regulation of gene expression [1]. The 

imbalance between deacetylation and acetylation causes disturbances in gene expression and 

deregulation of cellular processes such as the cell cycle, proliferation and apoptosis. These 

changes may contribute to the formation of neoplastic cells, which are characterized by a lack 

of apoptosis and a high proliferation index [2] 

Deacetylase (HDAC) is a group of enzymes that catalyzes the cleavage of acetyl 

groups from lysine residues in histone and nonhistone proteins. This reaction is catalyzed by 

zinc or NAD + ions [3]. Histone deacetylases are present in the cytoplasm or nucleus of 

eukaryotes [4, 5]. These enzymes have been divided into 5 classes (I, IIa, IIb, III and IV) due 

to the similarity in structure and origin [2]. It can be seen that the catalytic activity of class I, 

II and IV is closely related to the zinc ion in the active center of the enzyme. In contrast, class 

III requires nicotinadenine dinucleotide (NAD) as a cofactor for catalytic activity [5]. Histone 

deacetylases are also subject to numerous control mechanisms, protein-protein interactions 

and post-translational modifications that affect their functionality. The modifications that are 

subject to are phosphorylation, acetylation, glycosylation, ubiquitination, sumoylation and S-

nitrilation [3]. Histone deacetylation changes the chromatin structure and increases its 

availability for transcription factors, while deacetylation of nonhistone proteins influences 

numerous cellular processes [3,5]. 

The imbalance between HDAC and HAT activity is associated with the emergence of 

numerous diseases and disorders, including neurodegenerative diseases, depression, 

schizophrenia, endometriosis and cancer [2]. Epigenetic aberration of gene expression related 

to histone deacetylase activity plays an important role in the development and progression of 

tumors. It has been shown that HDACs are deregulated in neoplasms, therefore they have 

been recognized as a good target of anti-cancer therapy, and their inhibitors (HDI) are a 

promising anti-cancer agent [2, 5]. 

 

Histone deacetylase inhibitors 

Histone acetylation is an important regulatory mechanism controlling the transcription 

of approximately 2–10% of genes. Histone deacetylation causes chromatin condensation, 

while decondensation is caused by increased acetylation. Histone deacetylases are involved in 

various pathways and functions of telephones; nevertheless, it offers research to unveil all 

their cellular functions and interactions that could result in the development of more effective 

HDAC inhibitor therapy. HDAC inhibitors traveling to be a promising anti-cancer drug 

journey, especially when with other anti-cancer drugs and / or radiation therapy[8] 
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Histone deacetylase inhibitors may be useful in the treatment of neoplasms because they 

influence the action of factors related to cell proliferation, may cause cell cycle arrest, 

coordinate the action of apoptotic factors and induce apoptosis [2]. 

 

 
Figure 1. Mechanism of anti-tumor activity of HDAC inhibitors [8] 

 

Vorinostat (SAHA) is one of the most studied HDAC inhibitors. It belongs to the second 

generation of polar-planar hydroxamic acid derivatives which inhibit class I and II histone 

deacetylases. The therapeutic effects of vorinostat have been studied in patients with 

haematological malignancies - including various types of leukemias, non-Hodgkin's 

lymphoma (NHL) and Hodgkin's disease (HD), multiple myeloma (MM) or cutaneous T-cell 

lymphoma (CTCL), as well as in solid tumors, eg in papillary thyroid cancer, bladder, lung, 

prostate and breast cancer [6]. 

Panobinostat and belinostat are HDAC inhibitors derived from hydroxamic acid that have also 

entered clinical trials. Panobinostat, a class I, II and IV deacetylase inhibitor, was first used in 

the treatment of hematological cancers. The activity of belinostat does not preferentially target 

a selected class of deacetylases. It is used in the form of short intravenous infusions, and 

recently also orally in the treatment of hematological and solid tumors. [6] 

Valproic acid from the group of aliphatic acids belongs to class I and IIα deacetylase 

inhibitors and is a recognized anticonvulsant drug. The antitumor activity of this compound 

has been studied both in hematological diseases and in advanced solid tumors. In the 

treatment of AML and MDS, the response was achieved in an average of 24% of patients, it 

was significantly dependent on the type of disease in relation to the WHO classification, and 

it occurred in 54% of MDS patients with a normal number of bone marrow blasts, but only in 

6% of patients. with refractory anemia with excess blasts in 16% of patients with AML and in 

none of the patients with chronic myelomonocytic leukemia [7]. 
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