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Goal of the subject 
The main objective of the course is to enable the PhD students to acquire the knowledge and skills about the organization of the 
human genome, molecular genetics methods, molecular basis of the heritable diseases and application of molecular genetics 
methods in human diseases diagnostics, with the special emphasis on malignant, cardiovascular and metabolic diseases. PhD 
students will acquire the comprehensive and up-to-date knowledge about the new and modern methods and techniques applied in 
research of structure and variations of the human genome, ethical aspects in human genetics, stem cell and gene therapy will be 
explored, together with analysis of expression of genetic information and mutations of human genome, with the main aim to apply 
the acquired knowledge in research. 
Outcome of the subject 
PhD students will acquire the comprehensive knowledge about the methodology and application of molecular biology techniques in 
research of genetic basis of human diseases; practical knowledge on bioinformatics and technological advances in human genome 
research, including the human genome variations at the individual and population level; knowledge of ethical aspects in human 
genetics and stem cell and gene therapy; comprehensive knowledge of main techniques of molecular genetics in prenatal 
diagnostics and population genetics; basic and advanced knowledge on gene therapy and pharmacogenetics. 
Content of the subject 
Theoretical lectures 
1. Human genome structure; 2. Classification of inherited diseases and inheritance patterns; 3. Personalized and translational 
medicine concept; 4. Regenerative medicine concept, application of stem cells in medicine; 5. Molecular markers in malignant, 
metabolic and cardiovascular diseases; 6. Chromosomal aberrations 7. Genetic polymorphisms, mutations, reparation, 
recombination; 8. Prenatal diagnostics; 9. Ethical aspects in human genetics; 10. Epigenetic mechanisms in diseases etiopatogenesis; 
11. Pharmacogenetics – molecular basis and application in medicine; 12. Gene therapy. 

Practical lectures 
1. Nucleic acids – structure and function; 2. Human chromosomes – karyotype analysis; 3. Inheritance patterns; 4. Pedigree analysis 
– symbols, pedigree construction and analysis; 5. Mon-Mendelian inheritance patterns; 6. Molecular genetics techniques; 7. 
Application of molecular genetics techniques in clinical medicine; 8. Molecular markers – proteomic markers, genetic markers, 
sequencing; 9. Pharmacogenetic biomarkers in medicine. 
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Number of active classes  Theory: 60 Practice: 45 
Methods of delivering lectures. Theoretical and practical classes. 
Evaluation of knowledge (maximum number of points 100) 
activity during theoretical lectures: 20 
practical lectures: 30 
seminars: 10 



written exam: 20 
oral exam: 20 
 


