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Editorial
Chronic diseases occur over longtime-courses, have slow 

progressions, are not resolved on their own, and are difficult to 
cure. A Non-Communicable Disease (NCD) is a medical condition 
that is non-infectious, non-transmissible, and often chronic (lasting 
three months or longer), and progresses slowly [1]. These chronic 
NCDs are multi factorial diseases that are affected by environmental 
factors such as diet and lifestyle, in addition to genetic predisposition. 
Periodontitis is a chronic dental disease that shares risk factors with 
other major NCDs including diabetes, cardiovascular disease, cancer, 
and chronic respiratory diseases [2]. Periodontal disease and NCDs 
share common risk factors including smoking, alcohol consumption, 
and poor dietary habits (Figure 1) [3]. These risk factors are mainly 
behavioral and environmental, have a long-term impact on lifestyle, 
and can alter the course of a disease through epigenetic rather than 
genetic modifications. 

Epigenetic is the study of changes in gene function that does not 
involve changes in the primary DNA sequence [4].

Epigenetic encompasses an additional layer of genetic regulation, 
where the Greek prefix “epi” means “around” or “outside of it”. 
Genetics encompasses DNA mutations that induce changes in gene 
expression; however, epigenetic refers to the regulation of gene 
expression without gene mutations. In epigenetic regulation, various 
environmental factors affect gene expression via the regulation of 
DNA methylation or his tone modifications [4] (Figure 2). These 
modifications cause alterations in gene expression without directly 
altering the DNA sequence. In general, DNA methylation causes a 
segment of DNA to associate more closely with a tone complex. This 
prevents transcription factors from binding to a DNA sequence, such 
as a promoter, resulting in reduced expression of a specific gene. In 
contrast, his tone acetylating weakens the interaction between the 
tone complex and DNA, allowing transcription factors to bind to the 
promoter and increase gene expression. 

Epigenetic changes can occur in response to the environment, 
changes in diet, exposure to pollutants, medication, and even social 
interactions. Epigenetic changes can alter an individual’s susceptibility 
to disease, their response to treatment, and their prognosis [5]. Based 

on the importance of these epigenetic factors, a comprehensive 
epigenetic analysis of common risk factors affecting period ontitis and 
other NCDs is required. The growth of epigenetic as an active field 
of research could provide the answers to how environmental factors 
regulate chronic diseases. An investigation of diagnostic epigenetic 
biomarkers related to the treatment of various diseases and common 
risk factors could provide valuable data and improve quality of life.

In recent years, large data duration via Next-Generation 
Sequencing (NGS) has been widely used for the comprehensive 
genetic analysis of many diseases. The completion of the human 
genome project provided extensive genomic information; however, 
genome sequence data alone do not fully explain the mechanisms of 
disease, and the information required to fully understand a disease is 

Figure 1: Common risk factors approach in the general and oral diseases.

Figure 2: Mechanisms of Epigenetics.
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still incomplete. To fill this gap in knowledge, it is essential to acquire 
information on both the genomic sequence as well as the epigenetic 
status in affected individuals, as it is assumed that epigenetic 
regulation of gene expression is essential for control of the disease. 
Previous studies reported that both DNA methylation and his tone 
modifications occur in periodontal diseases in response to bacterial 
infection and inflammation [6-8]. Recently, using NGS, we identified 
that smoking-related changes in DNA methylation patterns and 
subsequent alterations in the expression of genes are causally related 
to an increased susceptibility to periodontitis [9]. In this analysis, 
we found that a disease has different progressions according to the 
individual’s medical history. Based on these data, we have tried to 
determine the epigenetic mechanism responsible for these differences. 
The results of this investigation provide a foundation for further 
studies using larger cohorts to identify the potential mechanisms 
underlying the observed patterns related to environmental conditions 
in order to prevent disease onset or mitigate disease progression. 

Epigenomic mapping through system biology is an active and 
prominent area of international research. It is a field that is creating 
new technologies and fueling a growing biotechnology industry to 
achieve the goal of acquiring insights into gene regulation that are not 
available through classical genetic research. Further NGS studies on 
the common risk factors of period ontitis and NCDs will be required 
to develop diagnostic and therapeutic strategies to promote both 
periodontal health and the overall health of the general population.
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