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Encyclopedia of DNA Elements called 
ENCODE

20,000 to 25,000 genes

A range of matters remains to be resolved, 
such as the relationships between the 
epigenetic players (the epigenetic code) and 
how the environment and/or aging modulate 
the epigenetic marks.

1990-2003



A rare case of a famine which took place 

in a modern, developed, country.

The well-documented experience has 

helped scientists to measure the effects of 

famine on human health.

- the children of the women who were 

pregnant during the famine were smaller

more susceptible to diabetes, obesity, 

cardiovascular disease, microalbuminuria, 

- when these children grew up and had 

children those children were thought 

to also be smaller than average.

https://en.wikipedia.org/wiki/Diabetes
https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Microalbuminuria
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Cell nucelus: 10 µm

DNA: 2 m

DNA packaging in the nucleus
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Chromatin fiber

Cromozome

Nucleozom
The quaternary 

structure

is given by the 

interaction of DNA 

with other molecules 

involved in the folding 

and packaging of 

DNA in the nucleus.

Solenoid

Core histone (8 

histone overlapping)

Around which is 

wound a loop of 

DNA (146 bp)



There are basic proteins with high affinity to
DNA present in all eukaryotes.

In eukaryotes five types of histones H1, H2A,
H2B, H3, H4. With the exception of H1, other
types (especially H3, H4) have a stable structure
well conserved in evolution.

 H2A - rich in leucine

 H2B - rich in serine

 H3 - rich in arginine and cystein

 H4 - rich in arginine

Nucleosom

Histonic core(H2A, 

H2B, H3, H4)



RNA

The central dogma of molecular biology, F. Crick in 1958
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Epigenetic mechanisms and gene filtering infromation

Fertilization 2 cell Morula
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DNA methylation Histone 

deacetylation
Condensation of 

chromatin

DNA 

methylation

Addition of CH3 groups 

at C5 of cytosine 

within CpG islands so 

called

DNMT3a

DNMT3b
DNMT1

citozină
5 metil citozină
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Barbara Migeon, Henry Stewart Talks



CpG island methylation: a stable and detectable 

signal in cancer
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It is known that certain factors play an important role in 

controlling DNA methylation process. They can be divided 

into four categories:

1. Ereditation

2. Environment

3. Endogens factors

4. Nutrition





Problem # 3: Epigenetics
Epigenetics, meaning ‘above (epi-) genetics’, is the 

study of gene expression regulation that cannot be 

directly attributed to changes in the DNA sequence.

Among the 3 billion nucleotides in our genome, less 

than 2% are responsible for coding proteins.

Epigenetics is a management system that 

determines how to use the DNA.

Epigenetic effects can last for several generations

Sensors in the cell detect environmental factors

Places chemical tags on the DNA 

(the little pink tags)


