Lerea J, Cell Biol 2023, 12:1

Cell Biology: Research &
Therapy

Opinion Article A SCITECHNOL JOURNAL

Telomeres and Epigenetics:
Relationship between DNA
Methylation and Telomere Length

Jehna Lerea’

Department of Genetics, Cell Biology and Development, University of Minnesota,
Minneapolis, USA

*Corresponding author: Jehna Lerea, Department of Genetics, Cell Biology and
Development, University of Minnesota, Minneapolis, USA; E-mail: lereaj@uom.edu
Received date: 21 February, 2023, Manuscript No. CBRT-23-95185;

Editor assigned date: 23 February, 2023, Pre QC No. CBRT-23-95185(PQ);
Reviewed date: 07 March, 2023, QC No. CBRT-23-95185;

Revised date: 14 March, 2023, Manuscript No. CBRT-23-95185(R);

Published date: 24 March, 2023, DOI: 10.4172/2324-9293.1000173

Description

Telomeres are the protective caps located at the end of
chromosomes, which shorten with each round of cell division. These
structures play an important role in maintaining genome stability, and
their length is associated with cellular aging, cancer, and other
diseases. Recently, it has been discovered that telomere length is
regulated by a complex interplay between genetic and epigenetic
factors. It will explore the connection between telomeres and
epigenetics, with a focus on the interplay between DNA methylation
and telomere length [1].

Epigenetics refers to the study of changes in gene expression that
occur without any alteration in the underlying DNA sequence. These
changes can be induced by various factors, including environmental
exposures, lifestyle choices, and aging. One of the most widely
studied epigenetic modifications is DNA methylation, which involves
the addition of a methyl group to the cytosine residue in the DNA
molecule. DNA methylation has been shown to play an important role in
gene expression regulation and is involved in numerous biological
processes, including cell differentiation, development, and disease [2].

In recent years, several studies have shown that DNA methylation
can also impact telomere length. For example, a study published in the
journal in 2017 found that DNA methylation levels at specific sites in
the genome were associated with telomere length in white blood cells.
Specifically, the study showed that DNA methylation levels at a site on
chromosome 10 were strongly associated with the telomere length,
suggesting that this site may plays an important role in telomere length
regulation [3-5].

Another study published in the journal in 2018 found that DNA

methylation of a gene called TERT, which encodes with the catalytic
subunit of telomerase, was associated with telomere length in the breast

cancer cells. The study showed that the higher levels of TERT DNA
methylation were associated with shorter telomeres in these cells [6].

These studies and others like them suggest that DNA methylation
plays an important role in telomere length regulation, but the exact

mechanisms underlying this relationship are not yet fully understood.
One hypothesis is that DNA methylation may impact telomere length

by regulating the expression of telomere-related genes. For example,

DNA methylation of the TERT gene has been shown to regulate
telomerase activity, which is involved in telomere lengthening.
Another hypothesis is that DNA methylation may impact telomere
length by directly regulating telomere structure and function [7].

One of the challenges in studying the relationship between
telomeres and epigenetics is that telomere length and DNA
methylation are both dynamic processes that can be influenced by a
variety of factors. For example, exposure to environmental toxins or
stressors can lead to changes in DNA methylation patterns, which in
turn can impact telomere length. Similarly, lifestyle choices, such as
diet and exercise, have been shown to impact both telomere length and
DNA methylation levels [8].

Despite these challenges, recent advances in technology have
allowed researchers to study the relationship between telomeres and
epigenetics in more detail. For example, the development of high-
throughput sequencing techniques has enabled researchers to profile
DNA methylation patterns at a genome-wide level, which has led to
the discovery of new telomere-related genes and pathways. Similarly,
advances in telomere measurement techniques, such as qPCR and
flow-FISH, have allowed researchers to more accurately measure
telomere length in various cell types and tissues [9,10].

Conclusion

Continued research into the interplay between telomeres and
epigenetics is important for a better understanding of the fundamental
processes underlying aging, disease, and cellular function. This
knowledge could have significant implications for the development of
new therapies for diseases such as cancer, as well as for the
development of strategies to promote healthy aging. As technology
continues to advance, it is likely that our understanding of the complex
relationship between telomeres and epigenetics will continue to grow,
providing new insights into the mechanisms underlying cellular
function and disease.
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