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• Genes contain biological information, but on their own they are unable to 
release that information to the cell. Its utilization requires the coordinated 
activity of enzymes and other kinds of proteins, which participate in the series 
of events that make up gene expression.

• Gene expression is conventionally described as a two-stage process.

• All these processes are based on the structural properties of nucleic acids: base 
complementarity and antiparallelism in double-helical NK structures.

Gene and its expression
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Function of DNA – Dogma of molecular biology

• The flow of genetic information in the cell ~ the central dogma of 
molecular biology

           

             

       

             

           

             

• GI transfer between nucleic acids and from NK to protein is possible, but not 
from protein to NK
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• Gene expression is the process by which information from a gene is 
used in the synthesis of a functional gene product that enables it to 
produce end products, protein or non-coding RNA. 

• The expression of genetic information is a process involving two 
steps

• transcription 

• translation 

• During these processes, proteins are created - the basis of the 
correct phenotype.

Expression of genetics information
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• The RNA molecules that are not translated into protein are also important

• messenger RNA (mRNA) is about 4%

• the remaining proportion is made up of non-coding RNA with its own function:
small nuclear RNA (snRNA), small nucleolar RNAs (snoRNAs), small cytoplasmic RNAs 
(scRNAs), microRNAs (miRNAs), and small interfering RNAs (siRNAs)

RNA molecules
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• a promoter is a sequence of DNA that initiates the transcription of a particular gene by 
binding RNA polymerase or other components of the transcription machinery

• In eukaryotes, there are three types of RNA polymerase (I - III), each with specific
promoters.

• The RNA polymerase II core promoter in eucaryotes consists of two main segments.
• TATA box, pos. –25 with consensus sequence 5’-TATAWAAR-3’.
• initiator (Inr) sequence, which is located around nucleotide +1 (in mammals)

Promoter

W ~ A/T
R ~ A/G
Y ~ C/T
N ~ A/G/C/T
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Transkription
• The result of transcription is the synthesis of an RNA 

molecule based on complementarity with DNA. 

• RNA, like DNA, is a polynucleotide, the only chemical 
differences being that in RNA the sugar is ribose rather than 
2’-deoxyribose, and that the base thymine is replaced by the 
base uracil (U), which, like thymine, base-pairs with adenine.

• During transcription of a gene, one strand of the DNA double 
helix acts as a template for synthesis of an RNA molecule.
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DNA

positive

(coding) strand

(anticoding) strand

negative

TRANSCRIPTION

primary transcript
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• Capping

• RNA splicing, the removal of introns

• Cleavage and polyadenylation

Processing after RNA synthesis

The pre-mRNA transcript of the rat 
alfa-tropomyosin gene is 
alternatively spliced in different 
cell types. The light green boxes 
represent introns; the other colors
represent exons. Polyadenylation 
signals are indicated by an A. 
Dashed lines in the mature mRNAs 
indicate regions that have been 
removed by splicing.

Complex patterns of eukaryotic mRNA splicing
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• In the case of structural genes, the mRNA undergoes the second phase of gene 
expression – translation

• Translation of genetic information (nucleotide sequence) into the primary 
polypeptide structure (amino acid sequence)

• In a protein, the monomers are called amino acids, and there are 20 different 
ones, each with its own specific chemical properties.

• Principle: through base complementarity between the mRNA codon (gene 
copy) and the tRNA anticodon (amino acid carrier)

• It uses the genetic code - a system of amino acid coding rules

• Translation takes place on ribosomes in the cytoplasm

Translation
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Codon –
anticodon 
pairing

alanin
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Genetic code

 

 

 

 

 

 

 
 

 

 

 
 

 
 

  

 

 

 
 

 

 

 
 

 

 

 
 

 

 
 
 

 
    

 
  

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 
   

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

  

  

The sequence of amino acids is determined by the sequence of nucleotides in the mRNA. 
Each triplet of contiguous ribonucleotides specifies one amino acid of the protein, with 
the identity of the amino acid corresponding to each triplet being given by the genetic 
code.



IS
A

G
R

E
E

D

Erasmus+ project 2021-1-SK01-KA220-HED-000032068 



IS
A

G
R

E
E

D

Erasmus+ project 2021-1-SK01-KA220-HED-000032068 



IS
A

G
R

E
E

D

Erasmus+ project 2021-1-SK01-KA220-HED-000032068 

Thank you for your attention!

A l e š  K n o l l

k n o l l @ m e n d e l u . c z

This presentation has been supported by the Erasmus+ KA2 Cooperation Partnerships grant no. 2021-1-SK01-KA220-HED-000032068 “Innovation of the structure and content of study programs in the field of
animal genetic and food resources management with the use of digitalisation - Inovácia obsahu a štruktúry študijných programov v oblasti manažmentu živočíšnych genetických a potravinových zdrojov s využitím
digitalizácie”. The European Commission support for the production of this presentation does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission
cannot be held responsible for any use which may be made of the information contained therein.
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