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e often hear that “it’s all in the genes.” In gener-
al, this paradigm is true, and the fact is that the 
program of our biological life is encoded in the 
tiny DNA structure we inherited from our par-

ents. However, strictly speaking, besides our genes, in our DNA we 
also inherit an unknown amount of additional information that is 
not encoded in our genes. Therefore, regardless of the enormous 
amount of information gathered about our inheritance, we feel just 
like Alice. We feel like we are in the “wonderland” called human in-
heritance, where “still we don’t know who we are, and that’s the 
great puzzle!”

The Puzzle of Epigenetics 
The concept of epigenetics can be traced back to 350 BC when 
the Greek philosopher Aristotle proposed that the individual 
development of the organic form is generated from unformed matter 
by a “vital cause.” Nowadays we assume that the idea of this “vital 
cause” is covered by the term “epigenetics.” Dr. C. H. Waddington 
(1905-1975), who in the fi rst half of the last century was interested 
in the developmental events leading from the fertilization of the 
oocyte to its transformation into a whole organism, is generally 
accepted as the “father” of epigenetics. As Waddington proposed, 
these events are regulated processes that begin with the genetic 
material and shape the fi nal step by which every living organism is 
born (Waddington, 1963, 2012). Nowadays, it is commonly assumed 
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that epigenetics represents the execution of complicated 
programs that serve to fi nely tune gene expression, 
thus enabling cells and the whole organism to cope with 
changes in the environment. Importantly, a process can be 
epigenetic only when it is inherited without being coded in 
the DNA sequence. Epigenetics literally means “above” or 
“on top of” genetics. It refers to processes that regulate 
the level of gene activity, including the possibility to turn 
genes “on” and “off .”  In other words, these processes are 
not encoded in the DNA sequence, but instead, they aff ect 
how cells “read” genes. 

Epigenetics is the study of heritable changes in the level of 
gene expression that do not involve changes to the under-
lying DNA sequence, i.e., epigenetics leads to a change in 
the phenotype without a change in the genotype – which 
in turn aff ects how the genes are expressed. 

It is appreciated that the activity of genes, i.e., how genes 
work, can be aff ected by environmental factors. Therefore, 
we can state that the environment strongly infl uences the 
epigenetic regulation of the organism (Marsit, 2015). The 
environmental eff ects on gene activity, especially on the 
process of embryo development, have been actively studied. 
The reason for this is that during embryonic development, 
genes are dynamically switched on and off , reminiscent of 
a “real storm of changes.” However, the environmental 
factors, which can be diff erent pollutants, changes in tem-
perature and behavior, but also psychological stress, infl u-
ence the epigenetics of the early years after birth, as well 
as the entire life of an organism. Notably, special attention 
should be given to the eff ects of the individual’s behavior 
on his/her epigenetic mechanisms and vice versa. This line 
of investigation fl ourished in a set of data called behavioral 
epigenetics (Lester et al., 2011). 

From the point of view of epigenetics, the term “behavior” 
is understood as the whole amalgam of human activities 
like eating habits, physical activity, bad habits like smok-
ing, drug, and alcohol addiction, etc. Therefore, knowl-
edge of epigenetic mechanisms is very important in order 
to understand the so-called universal and specifi c laws of 
healthy living. In summary, behavior in accordance with 
these laws can lead to a long and healthy life (Young, 2014). 
As of now, mechanisms of epigenetics encompass several 
more-or-less understood processes and dynamic changes 
of genetic structures. In order of their recognition, these 
processes include methylation of DNA, histone modifi ca-
tions, small ncRNAs (non-coding RNAs), and higher-order 
chromatin organization. To a greater extent, epigenetic 
processes also determine phenotypic characteristics. In 
general, epigenetic mechanisms and processes regulate the 
accessibility of genes to cellular enzyme complexes, which 
in turn regulate transcription, and thus determine where 
and when a gene will be activated, as well as the level of its 
activity. Epigenetic mechanisms play a central role in the 
regulation of gene expression, and thus enable the body to 
adapt to its environment. Recently, there has been evidence 

that multiple environmental factors such as nutrition, body 
structure, and social environment can infl uence epigene-
tic processes, often with long-lasting eff ects on the whole 
physiology of the organism including metabolism, and re-
currently leading to various diseases.

Smart Strategies for Healthier Life
In our daily lives, we are all confronted with people, situa-
tions, and factors that aff ect us and determine the choices 
we have to make every day. Small choices at fi rst glance, 
like what to wear, where to go on our way to work, or what 
to eat for lunch. But could it be those little pebbles that 
predetermine our whole destiny? What happens when we 
chronologically arrange in a general context a series of 
these small, insignifi cant choices and situations we fall 
into daily? Moreover, what happens if we develop dif-
ferent reactions to seemingly banal everyday situations? 
Have you ever considered what would happen to you if, in 
a given situation, a confl ict on the road, for example, you 
approached with calmness and respect for your opponent? 
How would this aff ect your emotional state? What if you 
reacted violently, being intolerant, experiencing stress: 
wouldn’t that hurt you? How about if all those little situ-
ations you get into every day, and even more the way you 
respond to each one of them, leave a mark not only on your 
current mental state but also on your genes? What’s more, 
do these small situations that lead to stress, aggression, or 
pleasure leave a mark not only on your genes but also on 
the genes of your future children?

It is good to know that every emotional state is controlled 
by hormones. Genes in the cells of diff erent organs syn-
thesize hormones. In other words, our ability to express, 
understand, and to some extent control the various types 
of emotional responses in our daily lives depends on our 
genetics. And not only!!! It depends on how the genes work 
(Nicoglou & Merlin, 2017; Rusconi & Battaglioli, 2018). 

Can we Develop Smart Strategies 
for Being Healthier by Modulating the Way
our Genes Work?

The answer is fi rst, we have to know the logic behind these 
epigenetic mechanisms in order to understand them. Many 
mental health diffi  culties have developmental origins. Un-
derstanding these mechanisms is a turning point for many 
mental health disciplines. In recent years, epigenetic pro-
cesses have emerged as a potential mechanism mediating 
the long-lasting weakness following the experience of 
misfortune (Kumsta, 2019). Second, it is good to feel and 
understand our bodies. It is well-known that meditation, 
healthy food, and moderate physical activity are the foun-
dation of healthy epigenetics (Allis, Jenuwein, & Reinberg, 
2007; Wolff e, 1998). And although we live in a stressful 
world, through modern techniques for mental health treat-
ment and for alleviating signs of stress and mental fatigue 
like psychotherapy, for example, one can very profi ciently 
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modulate the way his/her own genes work. This, togeth-
er with healthy habits, can completely change our way of 
reacting to stress. Canonical techniques for psychotherapy, 
together with modern fi elds like psychosomatic psycho-
therapy, are those priceless little nuggets that could very 
masterfully change our whole life. This is a smart strategy 
for a healthier life. So let’s see how we can do it.

The Colors of DNA 
We should not forget that the eukaryotic genome is 
represented by a DNA molecule with a size of approximately 
2 meters. On the other hand, the size of the nucleus is 10 µm, 
and DNA is compacted 1700 times to fi t in this tiny nucleus. 
Compaction is achieved by contacts of DNA with positively 
charged proteins called histones. The strength of histone 
contacts with DNA is modulated by specifi c enzymes, which 
add specifi c chemical moieties to the molecules of histones 
and DNA, which in turn changes the access to DNA, and 
hence leads to diff erences in gene activity (Turner, 2001). 
Both DNA methylation and histone modifi cations are the 
most common and best-studied epigenetic mechanisms 
that alter the accessibility of transcription enzymes to DNA, 
and thereby provide a possibility for dynamic modulation 
of gene activity.

DNA methylation uses enzymes called DNA methyl trans-
ferases, which covalently add methyl groups to the cyto-
sine bases of eukaryotic DNA. Methylated cytosines are 
called CpG dinucleotides (CpGs). They form clusters called 
CpG islands. The genome consists of 1-2% CpG islands, 
most of which are located in the promoters of diff erent 
types of genes, where they play an important role in regu-
lating gene expression. Over the years it has become known 
that CpG islands can be either hypomethylated or hyper-
methylated. Many cancer genes have been found to have 
a high percentage of hypomethylated genomes (Asadol-
lahi, Hyde, & Zhong, 2010). DNA methylation has signif-
icant physiological consequences when it is on a cytosine 
in CpG dinucleotide (Youn, 2017). The 5-Methyl-cytosine 
obtained by this methylation can be 2 to 5% of all cytosines 
in mammalian genomes. Cytosine methylation is often 
found in the promoters of the genes and is associated with 
repression of these genes (Orphanides & Reinberg, 2002). 
Importantly, improper DNA methylation can be induced by 
environmental factors such as pollutants, cigarette smok-
ing, and psychological stress (Philibert, Beach, & Brody, 
2014; Rusconi & Battaglioli, 2018). At present, the mech-
anism by which DNA methyl transferases target sites is 
not well understood. However, some of these DNA-methyl 
transferases have been found to be part of chromatin-re-
modeling complexes, and play a role in chromatin remod-
eling processes (Burgers, Fuks, & Kouzarides, 2002).

Recent studies show a link between nutrition and DNA 
methylation. Polymorphism in the methylenetetrahydro-
folate reductase (MTHFR) gene has been observed in many 
people with colorectal cancer. A methionine-rich diet leads 

to increased methylation in this gene. Accordingly, patients 
with such a diet have a lower incidence of cancer. On the 
other hand, increased alcohol consumption is associated 
with a decrease in MTHFR levels and hypomethylation, 
which can lead to the development of colon cancer (Fein-
berg & Tycko, 2004).

The Epigenetic Regulation of Genes
Besides DNA methylation, histone modifi cations are the 
next level for the epigenetic regulation of gene expression. 
Histones are the proteins that organize DNA in chroma-
tin, thus allowing its compaction and spatial organization. 
These protein molecules are the playground for numerous 
post-translational epigenetic modifi cations like meth-
ylation, acetylation, ubiquitination, phosphorylation, 
and many others (Allis et al., 2007; Nicoglou & Merlin, 
2017). Histone post-translational modifi cations (PTMs) 
are involved in all processes with molecules of DNA and 
RNA (Dhanasekaran, 2012; Kurdistani, 2011), and have 
implications throughout the whole life of the organism. 
The growing list of histone PTMs has exploded in the last 
several years due to the considerable advances in modern 
science technologies, available antibody reagents, peptide 
and modern protein array procedures, and mass spec-
trometry–based proteomics (Zhao & Garcia, 2015). These 
technologies allowed identifi cation of histone PTMs at 
specifi c chromatin sites, as well as throughout the whole 
genome. The combination of diff erent PTMs along the 
chromatin fi bre is thought to form the so-called “histone 
code” (Jacobs, Fischle, & Khorasanizadeh, 2003). 

The histone code is accepted as a secondary hereditary code 
that is formed on top of the genetic backbone. It governs 
and masters the way the genetic information is expressed. 
On the surface of our genes, we have additional colors 
formed by these PTMs together with the DNA methylation. 
These combinations are innumerable. Thanks to billions 
of years of evolution, epigenetic mechanisms are realized 
through the use of complex and highly specialized systems 
of enzymes, enzyme complexes, and protein factors. These 
enzyme systems can change the epigenetic profi le of cells, 
tissues, or even organs for a very short time (on the order 
of seconds and minutes). This altered epigenetic profi le 
can very quickly be “deleted” and “erased,” or, under cer-
tain conditions, preserved for life and even passed down 
through generations. This is what arouses great interest in 
epigenetic studies. All of these mechanisms have evolved, 
and are applied to cells to rapidly adapt the body to chang-
es in environmental conditions. 

In 1965, it was fi rst hypothesized that histone modifi ca-
tions could regulate transcription (Littau, Burdick, All-
frey, & Mirsky, 1965). Important components of these 
reactions are the enzyme complexes like histone-acetyl-
transferases (HAT) enzymes, histone deacetylases (histone 
deacetylases – HDAC), histone methyltransferases (HMT), 
and histone-demethylases (HDMT). The function of these 
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complexes is to modify chromatin, and thus to suppress 
or stimulate transcription (Taby & Issa, 2010). Histone 
acetylation was originally discovered in 1968 (Yang & Seto, 
2007). This type of modifi cation is part of processes such 
as DNA repair, transcription, and chromatin structure re-
modeling. There are two major enzyme components in the 
histone acetylation process – histone acetyltransferases 
and histone deacetylases. They were fi rst described in the 
mid-1990s (Yang & Seto, 2007), with two diff erent types 
of histone deacetylases – cytoplasmic and nuclear. For ex-
ample, when lysine residues are deacetylated in the N-ter-
minal tails of the H3 and H4 dimers of DNA nucleosome 
complex, they become positively charged. This results in 
chromatin condensation. Conversely, chromatin structure 
becomes less compact when these residues are acetylated. 
Histone deacetylation is performed by histone deacetyl-
ases (HDACs). They are divided into two families – classic 
HDACs and Sir2 HDACs families. The function of histone 
deacetylases is to remove acetyl groups, resulting in a more 
compact chromatin structure and gene silencing. They also 
act on non-histone proteins, and are classifi ed as nuclear 
or cytoplasmic (Taby & Issa, 2010; Yang & Seto, 2007). In 
some types of cancer, mutations in the histone deacetyl-
ases lead to abnormal expression of genes controlling cell 
proliferation, apoptosis, and cell cycle. Histone deacetylase 
inhibitors have been the topic of research in the develop-
ment of drugs for the treatment of cancer. The American 
Food and Drug Administration (FDA) has already approved 
compounds such as trichostatin A (TSA) for the inhibition 
of certain histone deacetylases in various diseases, includ-
ing cancer (Fraga, Ballestar, Villar-Garea et al., 2005; Rop-
ero & Esteller, 2007). 

Histone methylation is a chemical modifi cation discovered 
in the 1980s. Essentially, histone methylation is carried out 
on the lysine residues at the N-terminus of their molecules 
(Feinberg & Tycko, 2004). The signifi cance of this modifi -
cation depends on the particular amino acid involved, and 
can lead to both silence and activation of gene expression. 
The methylation reaction can be reversible, and is also reg-
ulated by specifi c enzymes (Taby & Issa, 2010). The two 
major enzymes that carry out methylation or demethyl-
ation of histones are histone methyltransferases (HMTs) 
and histone demethylases (HDMTs). The latter are divided 
into two families: lysine specifi c demethylase 1 (LSD1) and 
Jumonji domain-containing enzymes.

All environmental factors are relevant to our epigenetics. 
Epigenetic markers, although more stable during adult-
hood, remain dynamic, and can be modifi ed by lifestyle 
choices and environmental infl uences. Therefore, the 
epigenetic profi le is formed not only in the womb, but 
throughout the entire scope of human life. In other words, 
epigenetic changes can be reversible. There are numerous 
studies showing how diff erent lifestyle choices and envi-
ronmental factors can alter markers on DNA, and be deter-
minative of human health (Mario F. Fraga, Ruben Agrelo, 

& Manel Esteller, 2007; Fraga, Ballestar, Paz et al., 2005; 
Heyn, Moran, & Esteller, 2013).

The Environment and our Lifestyle 
Can Modulate our Epigenetics 
and Control our Genes
The term lifestyle is extensively used to describe the typi-
cal lifestyle or basic habits and practices specifi c to an in-
dividual or group. Many aspects of a person’s lifestyle have 
been identifi ed as factors that can modify the epigenome. 
These are diet, all behavioural habits, any types of stress – 
mechanical, psychological, lack of physical activity, obe-
sity, work habits (especially night shifts), smoking, alco-
hol consumption, taking certain medications, and aging. 
Starting from the conditions in which the fetus develops 
in the womb (maternal diet, smoking) and continuing with 
food (selenium, EGCG green tea folates), high alcohol in-
take, physical activity, environmental pollutants (such as 
arsenic, chromium, benzene, long-lived organic pollut-
ants, etc.), stress, night-shift work, and aging are all fac-
tors that can aff ect and alter DNA methylation, and hence 
the expression of underlying genes (Fuso et al., 2008; Fuso, 
Seminara, Cavallaro, D’Anselmi, & Scarpa, 2005; Sapienza 
& Issa, 2016; Wolfram, 2007). 

Two major groups of factors can have a very strong infl u-
ence on epigenetic mechanisms, and they are the environ-
ment and our lifestyle (Georgieva, Staneva, & Miloshev, 
2016; Gravina & Vijg, 2010). A growing body of research 
has shown the relationship between exposure to potential 
toxic chemical agents and the occurrence of pathological 
changes in DNA methylation and histone modifi cations 
(Bollati & Baccarelli, 2010). The environmental pollutants 
most commonly regarded as epigenetic toxins are arsenic, 
polluted air, aromatic hydrocarbons, and other organic 
pollutants. Two diff erent studies found that DNA isolated 
from the blood of individuals chronically exposed to tox-
ic levels of arsenic had both global DNA hypermethylation 
and signifi cant hypermethylation in the promoter regions 
of the p.53 and p.16 protein genes, compared to controls. 
Moreover, this eff ect is not only dependent on the dose of 
arsenic found in plasma, but also on the folate present in 
plasma, indicating that arsenic-induced increased meth-
ylation of DNA is directly dependent on the presence of 
methyl groups (Chanda et al., 2006; Pilsner et al., 2007). 
Exposures to polluted air, especially dust particles, is asso-
ciated with increased morbidity and mortality due to car-
diorespiratory diseases, as well as an increased risk of lung 
cancer. In a human study, methylation in the promoter of 
the iNOS gene (inducible nitric oxide synthase) was found 
to decrease in the blood samples of casting workers tak-
en after exposure to dust particles for a four-day working 
week, compared with baseline samples (Tarantini et al., 
2009). As a result of the demethylation of the iNOS gene, 
the expression and activity of the iNOS protein, which is 
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one of the key players in the processes of infl ammation and 
oxidative stress, is expected to increase, and thus the acute 
health problems observed during breathing in polluted air. 
Long-term exposure to both dust particles and black car-
bon correlates with reduced methylation of Alu and LINE-1 
(Castro et al., 2003). Because hypomethylation of LINE-1 
has been found in the blood samples of patients with var-
ious types of cancer or cardiovascular disease, this change 
in DNA methylation status, on the one hand, reproduces 
the epigenetic processes associated with the development 
of these diseases, and on the other, explains the mecha-
nisms by which airborne dust contaminates human health. 
Another group of epigenetic toxins are aromatic hydrocar-
bons. A recent DNA test from the blood samples of traffi  c 
police offi  cers and gas station employees who regularly 
inhale gasoline (benzene) vapor through their breathing 
showed decreased methylation of Alu, LINE-1, as well as 
hypomethylation of the MAGE-1 (cancer-antigen) gene 
and tumor hypermethylation of the p.15 suppressor gene 
(Bollati & Baccarelli, 2010). A number of other organic pol-
lutants such as polyaromatic hydrocarbons, bisphenol A, 
have also been found to infl uence epigenetic mechanisms 
(Rusiecki et al., 2008).

Food as a Powerful Epigenetic Factor
Food is a powerful epigenetic factor. On a daily basis every 
one of us eats at least two, three, or even more times. Thus, 
over 10,000 diff erent types of biologically active com-
pounds accumulate and begin to circulate freely in our bod-
ies. They are the result of our daily intake of food, drinks, 
and medicines. Anything we consume can enter the cells 
and contact the DNA, resulting in chemical modifi cations 
on our genome, thus modeling and changing it epigeneti-
cally. Covalent modifi cations of histones can be modifi ed 
by food (zinc, iron, selenium, polyphenols in vegetables, 
etc), which in turn aff ects the chromatin structure, and ul-
timately aff ects the regulation of transcriptional activity. 
In turn, physical activity and smoking infl uence the regu-
lation of expression of a number of miRNAs by DNA meth-
ylation of miRNA loci, resulting in repression of translation 
or degradation of the transcripts (M. F. Fraga, R. Agrelo, & 
M. Esteller, 2007; Fraga, Ballestar, Paz et al., 2005; Geor-
gieva et al., 2016; Nicoglou & Merlin, 2017). 

Food and its active ingredients leave marks on DNA. This 
is how they aff ect our genes and those of our future gen-
erations. It is no coincidence that the mother’s diet infl u-
ences future generations very extensively and thoroughly. 
Now this is a very hot topic not only for scientists, but also 
for women who are mothers or will be. Of course, this also 
excites their relatives and friends. We have to realize that 
diet and the type and quality of food aff ect not only our 
metabolism, but even the way our genes work. And the 
way our genes work determines not only us, but also what 
we pass on to our children: their susceptibility to diseases, 
allergies, and even certain psychological traits. A typical 

example of the importance of nutrition for gene expres-
sion is the agouti mouse and the female bees from a hive. 
The agouti mice are a gold standard for studying the way 
diet infl uences the epigenome. These mice have a diff er-
ent methylation of the ASIP gene (agouti-signaling pro-
tein) in comparison to the wild type, which is responsible 
for the distribution of melanin pigment in mammals and 
rigorously controls the metabolism, results in its silenc-
ing and all subsequent changes in the overall metabolism 
(Wolff , Kodell, Moore, & Cooney, 1998). In one beehive, in 
the time span of individual development, some bees turn 
into worker bees and others into mother bees (Kucharski, 
Maleszka, Foret, & Maleszka, 2008). The diet of the latter, 
fed mainly on royal jelly, results in a change in the meth-
ylation status of more than 500 genes. This process aff ects 
the external morphology of the mother bees, their brain 
development, and completely diff erent behavior later on 
during their individual life.

DNA methylation plays a role in cancer development, too. 
Scientifi c evidence shows that tumor cells have low lev-
els of DNA methylation, which explains the global high 
level of gene activity in these cells (Ali Khan et al., 2015; 
Khan et al., 2015). Between diet and cancer, although not 
yet fully understood, there is a link that is subject to seri-
ous research. The EPIC (https://epic.iarc.fr/), a European 
scientifi c consortium with the aim of seeking to fi nd the 
link between food and cancer, was recently created. The 
tasks of this grand project are to explore how lifestyle  –  
diet, diet, exercise and stress  –  aff ect the incidence of 
cancer and various other chronic conditions. The survey 
is scheduled to be conducted over a period of 15 years on 
a large group of people: half a million. The research group 
is widely represented by ten diff erent European countries. 
Primarily, the connection between food and the onset and 
type of tumor diseases is sought. All these eff orts are not 
in vain, and even less accidental. As a result of human and 
animal studies, data have been accumulated suggesting a 
link between food and a large number of human diseases. 
A long list of various foods and nutrients (from alcohol to 
zinc) has been created, and has been shown to infl uence 
DNA methylation, and hence the onset and development 
of various diseases. Folic acid-poor diets, for example, 
lead to a decrease in DNA methylation levels, and to vari-
ous diseases like head or neck cancer, stomach cancer, etc. 
(Newberne, 1986; Pogribny, Tryndyak, Muskhelishvili, 
Rusyn, & Ross, 2007). A well-known fact is that folic acid 
is not naturally produced in the body. It is a water-soluble 
form of Vitamin B9. Its biological activity only manifests 
itself after being metabolized in the body (mainly in the 
liver) to Vitamin B9 (folate) (Zeisel, Mar, Howe, & Holden, 
2003). It plays an important role in the production of nu-
cleic acids (DNA and RNA), and is involved in cell division 
processes. It is necessary for the formation of the placenta 
and for the construction of the bone marrow of the embryo. 
Consumption of folic acid reduces the risk of birth defects 
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in the baby. It also has a positive eff ect on the body of the 
expectant mother; it regulates and lowers the level of stress 
hormones. The fact that the human body cannot produce 
folate necessitates its supply through food. 

Folic Acid ― the Miraculous 
Substance that Marks our Genes
There is a very complex and well-controlled mechanism 
for the metabolism of folic acid in the human body. Vita-
min B6 and B12 are included in this cycle (Fuso et al., 2005; 
Giles, Kittner, Anda, Croft, & Casper, 1995). Together with 
folate, they are involved in controlling the body’s levels 
of homocysteine and converting it to methionine. Me-
thionine, for its part, is a major source of methyl groups 
that can bind to specifi c stretches of DNA, leading to their 
methylation and, in general, to the silencing of genes lo-
cated in these regions. In other words, folate, methionine, 
homocysteine, vitamins B6 and B12 as well as zinc (the 
major transport molecule in the folate metabolism cycle) 
are the leading molecules that are actively involved in DNA 
methylation processes. Methionine-rich foods are green 
leafy vegetables (cabbage, spinach, broccoli, Brussels 
sprouts, lettuce, iceberg lettuce, etc.). They are followed 
by legumes, sunfl ower seeds, liver, whole grain bread, 
and nuts. They are all known for their rich folic acid con-
tent. There are over 1,000 diff erent species of green leafy 
vegetables alone. To improve the levels of methionine in 
our bodies, it is good to consume spinach, garlic, and tofu. 
Fish is also rich in Vitamin B12 (Obeid et al., 2009; Pilsner 
et al., 2007; Wolff  et al., 1998; Zeisel et al., 2003). 

Still, DNA methylation is not so straightforward in the 
cell at all; things are never just black and white. Depend-
ing on which genes will be methylated, this can both pre-
vent the body from developing cancer, and (in the case of 
excess) lead to the onset of other diseases. For example, 
people suff ering from epilepsy should be careful with folic 
acid, as high levels of methylation in DNA can lead to in-
creased brain reactivity and increased seizure frequency. 
Therefore, folic acid and foods that are rich in it should 
not be abused. Particular care should be taken when folic 
acid is taken by pregnant women. The right quantities are 
extremely important. Specifi c changes can be detected in 
the new-born’s DNA that indicate the mother’s feeding 
patterns before, at, and after conception (Georgieva et al., 
2016). Some authors point to the fact that the mother’s 
nutrition around the time of conception may aff ect some 
regulatory areas of the child’s DNA, even during its devel-
opment in the womb. The study was conducted on women 
from West Africa (Gambia) and their children (Waterland 
et al., 2010). The weather in West African countries is di-
vided into two distinct periods - rainy and dry. These two 
periods divide very precisely the diet of people in these 
countries. This is because they eat products directly from 
nature. Therefore, the foods they consume during these 

two periods are diff erent. Scientists at the London Insti-
tute of Hygiene and Tropical Medicine have examined how 
diff erent eating patterns aff ect the DNA of children con-
ceived at one time or another. These scientists examined 
the DNA of both mother and baby blood, looking for spe-
cifi c changes in DNA methylation. Moreover, DNA meth-
ylation levels have been shown to be highly infl uenced 
by maternal nutrition. This level of DNA methylation is 
transmitted to newborn infants (Dominguez-Salas et al., 
2014). But it also means inheriting the way genes work in 
children, which is the result of the type of food that moth-
ers ate. This study proves that the level of DNA methyla-
tion is important for the amount of homocysteine, folate, 
and vitamins B absorbed. Changes in the profi le of DNA 
methylation are known to lead to the development of di-
abetes and cardiovascular disease (Fetita, Sobngwi, Ser-
radas, Calvo, & Gautier, 2006). These and similar other 
studies prove that women’s nutritional diet is important 
for their future children not only during their pregnancy, 
but rather before and during conception. 

The Way Epigenetics Functions 
in Reality
Recent studies on identical twins have shown that although 
they carry genes responsible for the onset and onset of a 
specifi c type of disease (rheumatoid arthritis or schizo-
phrenia), one twin never develops the disease unlike the 
other (Felson et al., 2000; Pallister, Spector, & Menni, 
2014). The reasons for this lie in the epigenetic profi le of 
these individuals, i.e. not in the hereditary information, 
but in the factors and events that control its functioning. 
Most identical twins have been shown to diff er in their epi-
genetics even at the time of birth. In the course of their pre-
natal development, they receive diff erent stimuli from the 
mother, the intake of nutrients is not exactly the same, and 
the location in the womb and the size of the placenta are 
factors act diff erently (Metrustry et al., 2018). All these dif-
ferences during prenatal development lead to diff erences in 
their epigenetic profi le (Pallister et al., 2014; Starnawska et 
al., 2019). Moreover, twins diff ering in height and weight 
show epigenetic diff erences in the genes responsible for a 
particular type of metabolism (Pallister et al., 2014).

These and other scientifi c data underline the importance 
of environmental factors for the way genetic information 
is implemented, i.e., which genes to include, which ones 
to exclude, how to work, when and at what intensity. All 
this seriously infl uences the further development of the 
human body. In other words, epigenetics is the bridge be-
tween our life and the way our genome works. 
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