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The aim of the course is to give basic knowledge on storage, transmission, and expression of genetic information.

DNA is the store of information.

Nucleotides: structure and properties. The double helix. Semiconservative replication. Chemistry of DNA. Supercoiling.

DNA packaging.

Chromatin components and structure. Histone-DNA interactions. Histone post-translational modifications. Gene expression and methylation.

Eukaryotic genome.

Sequence components. Repetitive and non repetitive DNA. Genes: shapes, sizes and structures. Polycistronic bacterial genes. Eukaryiotic genes are interrupted. Gene families.

DNA replication.

Bacterial genome is a single replicon while eukaryotic chromosomes contains many. Origin of replication. DNA polymerases. Proteins participating to DNA replication. The two DNA strands are replicated in a coordinated manner. Systems that repair DNA.

RNAs.

Messenger RNA: structure and function. Eukaryotic mRNAs structure. Eukaryotic mRNAs splicing and processing. Transfer RNA: structure and function. tRNA primary, secondary and tertiary structure. Ribosomal RNA: structure and function. MicroRNAs.

Transcription.

Bacterial RNA polymerases. Sigma factors and the control of bacterial transcription. Transcription units. Bacterial transcription: initiation, synthesis and termination.

Eukaryotic RNA polymerases. RNA polymerase II promoters. Transcription factors cooperating with RNApol II in transcription initiation. The process of mRNA transcription initiation. Transcription factors: DNA sequences recognition, structures and function. General mechanisms for activation or repression of transcription. Homeo domains. Leucine zippers. Chromatin structure and transcription. Histone methylation and acetylation regulate transcription. 

Protein expression can be regulated various step other than transcription.

Translation.

Genetic code. tRNA and mRNA roles. Ribosomes: structure and function. tRNA activation. Codon-anticodon recognition. Initiation, elongation and termination of protein synthesis.

Gene isolation.

Restriction enzymes. Plasmids. DNA sequences can be obtained in various ways. Vectors for cloning DNA. DNA cloning. 

DNA technology.

Nucleic acids hybridising. Methods for studying mRNA expression. Polymerase chain reaction. DNA sequencing. Cloned genes can be expressed in prokaryotic and eukaryotic systems.

