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Goals of the study programme

The students should acquire extended knowledge about
molecular biology, bio-macromolecules (DNA, RNA and
proteins) structure and functions, as well as about the basic
processes of DNA replication, RNA transcription and protein
translation.

Contents of the study programme

Introduction: basic concepts and historical perspective.
Definition of molecular biology. The central "dogma" of
molecular biology. DNA molecules as a genetic information
carrier, the experiment of Avery, Hershey and Chase. Basic
characteristics of hereditary molecules, DNA structure,
Watson-Crick model of DNA molecule structure, structural
organization of DNA in the chromosomes, superspiral
structure of the circular DNA molecules, eukaryotic
nucleosomal DNA organization. DNA replication, Meselson
and Stahl experiment, DNA polymerases, replication initiation,
replication forks, elongation, replisome-DNA replication
molecular machine, eukaryotic DNA replication specifics,
telomere ends replication problem, DNA replication
termination. Transcription-RNA synthesis using a DNA
template. RNA molecules structure and functions. Prokaryotic
transcription, initiation, elongation and termination in E. coli.
Eukaryotic transcription, posttranscriptional modifications,
primary transcript's 5'- and 3'-ends processing, RNA splicing,
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alternative splicing. Translation - protein synthesis. The
genetic code. Transport RNAs, amino acids binding to tRNAs.
The ribosomes as translation machines. Translation process,
initiation, elongation and termination. Proteins: nomenclature
and size of the protein molecules. Hierarchical levels of the
protein structure: primary, secondary, tertiary and quaternary
structures. Structural classification of the proteins. Examples
of globular, fibrillary and membrane proteins. Translation
regulation, posttranslation modifications.




