
SYLLABUS for the biology colloquium – 2
nd

 semester (Genetics, Developmental Biology 

& Immunology) for English-speaking students of medicine and dental medicine 

 

Theoretical part 

1. DNA replication. DNA repair. 

2. Transcription. RNA processing. 

3. Translation. Genetic code. Posttranslational modification of proteins. 

4. Genome organization in eukaryotes. Submicroscopic and microscopic structure of 

chromosomes. 

5. Karyotype. Evolution of karyotype. Human karyotype. 

6. Cell cycle and cell division. Control of the cell cycle. 

7. Mendelian inheritance. Inheritance of independently combining genes.  

8. Linked genes. Crossing over. Molecular mechanisms of crossing over. 

9. Gene, chromosomal and genome (numerical chromosomal) mutations. Mutagenic 

factors and mechanisms of their action. 

10. Biology and genetics of populations. Phenotype, genotype and gene frequencies. 

Types of mating. Hardy-Weinberg law. Quantitative traits.  

11. Factors influencing gene frequences. Mutations. Migration. 

12. Factors influencing gene frequences. Natural selection. Balanced polymorphism. 

Isolation.  

13. Antigens as inducers of immune response. Haptens. 

14. Human alloantigens. ABO (H) system. Lewis system. Biosynthesis of blood group 

antigens.  

15. Rhesus system. Origin and biological importance of alloantigens.  

16. Immune system. Central and peripheral lymphoid organs.  

17. Cells involved in the immune response. 

18. Humoral immune response. Antibody structure. Antigen – antibody reaction. 

19. Complement system. 

20. Cellular immune response. Cellular interactions during the immune response.  

21. Primary and secondary immune response. Phases of the immune response. 

22.  Meiosis. Gametogenesis. Origin of germ cells. 

23. Oogenesis. Molecular mechanisms of oocyte maturation. Characteristic features of 

mature ova. 

24. Spermatogenesis. Characteristic features of male gametes. 

25. Fertilization. Internal fertilization in mammals. In vitro fertilization. 

26. Fertilization. External fertilization. Mechanisms for blocking polyspermy. Atypical 

forms of reproduction. 

27. Individual development. Embryonic period. 

28. Cellular and molecular mechanisms of gastrulation.  

29. Embryonic development of mammals and human. 

30. Postembryonic period. Ageing and death. 

 

Practical part – problem solving 

1. Phenotype, genotype and gene frequency. 

2. Mutation rate. 

3. Effects of isolation – kinship and inbreeding coefficients. 

4. Monohybrid and dihybrid cross. 

5. Sex-linked inheritance. 

6. Penetrance. Morbid risk. 

7. Blood typing – the ABO (H) blood group system. 

8. Blood group inheritance. 

 

This syllabus is valid from the academic year 2013-14 onwards. 


