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Main subjects
Medical genetics and genomics
1.  Molecular biological methods
2. Transfer of genetic information
3. Cytogenetics
4. Epigenetics
5. Genetic variations
6. Diseases with Mendelian inheritance
7. The role of gender in the inheritance
8. Genetics of biological processes
9. Tumor genetics
10. Immunogenetics
11. The human genome
12. Genomic testing methods of diseases
13. Genomic approach of complex diseases
14. Gene environment interaction
15. Nutrigenetics and nutrigenomics
16. Pharmacogenomics
17. Population genetics
18. Evolutionary genetics
19. Systems biology approach to diseases
20. Clinical genetics
21. Bioethical and research ethical issues of genetic research

Immunology

1. Evolution and ontogenesis of the immune system, age-dependent changes in the functioning of the immune system
2. Compartmentalization of the immune system; structure and function of primary and secondary lymphatic organs, associated lymphoid tissues, unique characteristics of organ immunity, immune privileges, characteristics of mucosa and serosa immunity, organ homing
3. Natural immunity I: barrier, chemical, physical and protein-based defense systems, defensins, pentraxins, collectins, complement. Membrane-bound and cytoplasmic receptors of natural immunity.
4. Natural immunity II: innate IR cells, differentiation, activation and effector functions
5. Antigen, mechanisms of antigen presentation, creation, structure, types of antigen receptors, ensuring their diversity and monospecificity in T and B cells
6. T cell (αβ T cells, γδ T cells and NKT cells) differentiation, activation, subsets, effector functions and T cell memory
7. B cell (B1 and B2 B cells) differentiation, activation, subsets, types of antibodies, structure, effector functions, and B cell memory
8. Immune response in infections: characteristic mechanisms of immune responses against extracellular bacteria, intracellular bacteria, eukaryotic single-celled and worm parasites, viruses, fungi, characteristic escape mechanisms of pathogens
9. Regulation of the immune response I cytokines, cytokine receptors, related immunotherapies
10. Regulation of the immune response II chemokines, chemokine receptors, homing, related immunotherapies
11. Regulation of the immune response III extracellular vesicles
12. Inflammation, acute phase response, causes, mechanisms, symptoms, relevance, inducing, regulating and stopping mechanisms of sepsis
13. Formation of tolerance, its mechanisms, cellular and cytokine level regulation. The development of natural autoimmunity, its forms and significance.
14. Development of abnormal autoimmunity, most common autoimmune diseases, their diagnosis and immunotherapy options
15. Immune defects and transplantation immunology, relevant diagnostic methods and immunotherapies
16. Pregnancy and tumor immunology, relevant immunotherapies
17. Forms, development, symptoms of hypersensitivity, relevant diagnostic methods and therapeutic options
18. Characteristics, types of passive and active immunization, criteria for successful immunization, implementation, effectiveness control, difficulties, limitations, risks

Cell biology

1. Structure and function of the cell membrane
2. Structure and function of the cell nucleus
3. Regulation of eukaryotic and prokaryotic gene function
4. The endoplasmic reticulum and the Golgi apparatus
5. Vesicular transport, endocytosis, intracellular digestion, exocytosis
6. The functions of the cytoskeleton and different cytoskeleton elements
7. Cell-cell cell-matrix adhesion. Functions and components of the extracellular matrix
8. The mitochondrion and the peroxisome
9. Cell cycle and its regulation. Mitosis, meiosis
10. Signal transduction mechanisms in cells
11. Extracellular vesicles as communication tools
12. The relationship between cell biological processes and the development of tumors
13. Types of stem cells, and their characterization. The concept of differentiation. Tumor stem cells.
14. Cell death mechanisms
15. The role of cell migration in healthy and pathological conditions

Minor subjects

1. Genetic and genomic methods in medical diagnosis
2. Genome manipulation
3. Gene therapy
4. Genetic and pharmacogenetic background of acute lymphoblastic leukemia
5. Immunological and genetic background of allergy and asthma
6. Genetic and epigenetic study of the telomere-telomerase system and mitochondria
7. Mechanisms of formation and progression of colon tumors
8. Genetic and cell biological causes of pancreatic tumors
9. The application of the organoid technology
10. Modern research imaging methods
11. Immunoserological methods
12. ELISA and flow cytometry, FACS
13. Experimental models of rheumatoid arthritis
14. Experimental models of GvHD
15. Experimental protocols to study extracellular vesicles
16. Types of extracellular vesicles and their role in various diseases
17. Experimental study of T cell immunity
18. Experimental study of NK cell immunity
19. Experimental study of chemotaxis and homing
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