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EPIGENETIC MECHANISMS FOR REGULATING THE AGING PROCESS

Yessenbekova A.Ye.
Kazakh National University named after Al-Farabi, Kazakhstan, Almaty arailymyessenbekova@gmail.com

Developing intensively over the past 30 years, epigenetics reveals the molecular epigenetic basis of the
mechanisms of the body's responses to environmental and lifestyle factors. Epigenetics is the science of inherited
properties of an organism that are not related to changes in the actual nucleotide sequence of DNA and can be
indirectly encoded into the genome, rather than directly

The subject of its study is stable changes in the activity of genes in a number of cell divisions that are not
associated with changes in the DNA itself.

Thirty years ago, many in the scientific community did not want to recognize the importance of epigenetic
processes in the biological world because of ingrained dogmas. Now this area of knowledge attracts the attention
of many laboratories and institutes around the world that are engaged in the study of the nature of aging. In
gerontology, a new direction has been significantly developed, related to the description of epigenetic mechanisms
of age-related changes.

Epigenetic changes are a sign of aging and diseases such as cancer, Alzheimer's disease, and cardiovascular
(coronary heart disease and myocardial infarction) diseases.

Research in recent decades has shown that important participants in epigenetic regulation are non-coding
RNAS, including microRNAs, which are a class of short non-coding RNAs that play an important role in regulating
the cell cycle and apoptosis, cell proliferation and differentiation, migration, stress response, and so on.

Currently, several mechanisms of such regulation are known. among the known epigenetic mechanisms
(signals) are enzymatic DNA methylation, histone code (various enzymatic modifications of histones-acetylation,
methylation, phosphorylation, ubiquitination, etc.) and gene silencing by small RNAs (miRNA, siRNA).

In recent decades, almost no one doubts that epigenetic factors play an important role in the development of
age-related diseases. Some scientists consider epigenetics even «the epicenter of modern medicine».

Current genetic-epidemiological and medical research is the main source of knowledge about the combined
impact of genotype and environmental influences on the risk of developing diseases in humans. The development
of such a genetic-epigenetic model for the development of age-related diseases will create a starting point for the
inclusion of epigenetic data in human genetic research. At present, large-scale scientific projects have been launched
around the world in this area.

The period of ultra-high sensitivity in early ontogenesis in humans lasts for a long time (for many months or
even years), so environmental exposure can have a significant impact on the processes associated with human
epigenetic programming. Therefore, deciphering the epigenetic mechanisms that lead to the development of age-
related diseases will make it possible to develop preventive strategies, such as diet, lifestyle, as well as the use of
certain pharmacological agents that can effectively counteract the occurrence of pathologies in humans.

In conclusion, epigenetics creates a complex framework aimed at improving the state of health and increasing
the life expectancy of mankind through preventive measures and hygiene, and gives hope for many positive results.

Scientific supervisor: Doctor in the Sciences Associated professor Ablaikhanova N.T.
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