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Discipline objectives 

 
Provide students with theoretical and practical knowledge of the molecular biology of 

prokaryotes and eukaryotes. Provide theory and practice on the tools used in molecular biology such as 
electrophoresis, restriction enzymes, polymerase chain reaction, sequencing, and computational 
analysis of sequences with a view to their application in soil science. Relate the molecular responses of 
microorganisms to biotic and abiotic factors in the soil. 

 
 
Syllabus 

Molecular constituents of the cell; cell structure of prokaryotes and eukaryotes; structure and 
function of nucleic acids; nucleic acid metabolism; mobile genetic elements; recombination and gene 
transfer; molecular biology tools; molecular methods for the study of soil ecology. 
 
Methodology and/or teaching instruments 

Lectures, seminars, discussion of scientific articles, and practical classes. 
 
Forms of evaluation 

Written tests, seminars, class participation, and reports on practical classes. 
 
Program: Title and Breakdown of Units 
 
Unit 1 

Molecular constituents of the cell 
1.1 - Chemical composition of the cell 
1.2 - Polysaccharides 
1.3 - Lipids 
1.4 - Nucleic acids 
1.5 - Proteins and enzymes 

 
Unit 2 

Cell structure 
2.1 - Cell structure of prokaryotes 
2.2 - Cell structure of eukaryotes 

 
Unit 3 

Structure and function of nucleic acids 
3.1 - DNA structure and function 
3.2 - RNA structure and function 
3.3 - Prokaryotic genomes 
3.4 - Eukaryotic genomes 
3.5 - Prokaryotic gene organization 
3.6 - Gene organization of eukaryotes 

 
Unit 4 
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Nucleic acid metabolism 
4.1 - DNA replication 
4.2 - DNA transcription 
4.3 - RNA processing 
4.4 - Genetic code and protein synthesis 

 
Unit 5 

Mobile genetic elements 
5.1 - Plasmids 
5.2 - Transposons 

 
Unit 6 

Recombination and gene transfer  
6.1 - Genetic recombination 
6.2 - Genetic transformation 
6.3 - Conjugation 
6.4 - Transduction 
6.5 - Electroporation and transfection 

 
Unit 7 

Molecular biology tools 
7.1 - Restriction enzymes 
7.2 - Electrophoresis 
7.3 - Polymerase chain reaction (PCR) 
7.4 - Sequencing 
7.5 - Hybridization 
7.6 - Cloning 
7.7 - Cloning and expression vectors 
7.8 - DNA libraries 
 

 
Unit 8 

Molecular methods for the study of soil ecology 
8.1 - RFLP- (T-RFLP) and RAPD-based markers 
8.2 - PCR-based markers (ARDRA, RT-PCR, QUANTITATIVE PCR, RISA, ARISA) 
8.3 - DGGE, metagenomics, and FISH 
8.4 - Bioinformatics 
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