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Complex Examination Topic Lists
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Name of the Doctoral Division: THEORETICAL AND TRANSLATIONAL MEDICINE
01. Pathophysiology and translational medicine- Program leader: Dr. Zoltán Benyó
Major Subjects:
1.    Physiology of the cardiovascular system
2.    Physiological regulation of smooth muscle function
3.    Pathophysiology of the cardiovascular system
4.    Nephrology
5.    Diabetes mellitus
6.    Physiology and pathophysiology of cerebral blood circulation
7.    Gynecological endocrinology
8.    Tumor biology
9.    Tumor immunology
10.    Inflammatory bowel diseases

[bookmark: _Hlk220920213]Minor Subjects:
1. Cardiovascular changes in physiological and pathological pregnancy
2. Breast cancer
3. Hemodynamics/ventriculo-arterial connection
4. Treatment options for type 2 diabetes
5. Adjuvant use of hyperthermia in breast cancer
6. Adjuvant use of hyperthermia in TNBC treatment
7. Poly (ADP-ribose) polymerase 1 and 2 in inflammatory bowel diseases
8. Cannabinoids and oxidative-nitrative stress in the cardiovascular system
9. The mechanism of smooth muscle contraction in the bladder in physiological and pathophysiological processes
10. NADPH-dependent and -independent disulfide reductase systems
11. The operating principle and areas of application of photoplethysmography
12. Lysophospholipids in the vascular system
13. Vitamin D metabolism
14. Circulatory effects of sex hormones 
15. The role of vitamin D in physiological functions and the consequences of vitamin D deficiency
16. Gestational diabetology 
17. Pathophysiological significance and examination methods of arterial wall stiffness

Research Methodology (Only for candidates obtaining the degree without completing the training)

[bookmark: _Hlk220920390]Complex Examination Topic Lists
Effective from: 01 January 2025 until revoked

Name of the Doctoral Division: THEORETICAL AND TRANSLATIONAL MEDICINE
02. Cellular and molecular biophysics- Program leader: Dr. Miklós Kellermayer
Major Subjects:
1.    Biophysics
2.    Molecular biophysics
3.    Cellular biophysics
4.    Nanomedicine
5.    Nanochemistry
6.    Non-ionizing radiation
7.    Ionizing radiation
8.    Polymer physics, polymer chemistry

[bookmark: _Hlk220920545]Minor Subjects:

1. Dosimetry
2. Biological effects of radiation
3. Luminescence and its applications
4. Optical spectroscopy
5. In vitro cell technology
6. Lipid systems: liposomes, cochleates, membranes
7. Molecular mechanics
8. Biophysical virology
9. Laser tweezers
10. Scanning probe microscopy
11. Super-resolution microscopy (STED, STORM)
12. Nanotechnology applications
13. Electrostatic fiber formation
14. Preparation and application of nanoparticles
15. Theranostics
16. In vivo imaging methods
17. Optical microscopy (fluorescence, confocal, phase contrast, TIRF)
18. FTIR spectroscopy
19. Time-resolved fluorescence spectroscopy
20. Fluorescence resonance energy transfer
21. Single-molecule biophysics
22. Biophysics of protein folding
23. Nanomechanics of DNA
24. Cellular signal transduction systems
25. Biomolecular structure analysis methods
26.    In silico biophysics
27.    Structure, function, molecular dynamics, and modeling of membrane proteins
28.    Motor proteins
29.    Structure, function, and mechanics of striated muscle
30.    Structure and dynamics of sarcomeric proteins
31.    Biophysics of the actin filament system
32.    3D printing and its applications

Research Methodology (Only for candidates obtaining the degree without completing the training)



































[bookmark: _Hlk220920627]Complex Examination Topic Lists
Effective from: 01 January 2025 until revoked

Name of the Doctoral Division: THEORETICAL AND TRANSLATIONAL MEDICINE
03. Translational kidney research and organ transplantation- Program leader: Dr. Ákos Zsembery
Major Subjects:
1. Physiology and pathophysiology of the kidney
2. Chronic kidney diseases
3. Chronic lung diseases
4. Formation and remodeling of hard tissues
5. Cerebral blood circulation and its regulation
6. Cellular homeostasis
7. Liver tumors
8. RNA interference

[bookmark: _Hlk220920756]Minor Subjects:

1. The role of health psychology in the treatment of chronic kidney disease
2. The use of meta-analytical tools in translational nephrology
3. The role of miRNS in renal fibrosis
4. Prevalence and treatment options for kidney diseases
5. Ion pumps, secondary active ion transporters, ion channels
6. The biological role of reactive oxygen species
7. Local and humoral regulation of tissue circulation
8. The use of bioinformatics tools in translational nephrology



Research Methodology (Only for candidates obtaining the degree without completing the training













Complex Examination Topic Lists
Effective from: 01 January 2025 until revoked

Name of the Doctoral Division: THEORETICAL AND TRANSLATIONAL MEDICINE
04. Vascular Pathophysiology / Atherosclerosis- Program leader: Dr. Zoltán Prohászka

Major Subjects:
1.    Immunology
2.    Cell biology
3.    Innate immunity
4.    Angioedema


Minor Subjects:

1.    Thrombotic microangiopathies
2.    Complement activation in viral infections
3.    The genetic background of aHUS
4.    The genetics of hereditary angioedema
5.    The biology of inflammation
6.    The pathogenesis of atherosclerosis
7.    Regulation of vascular permeability
8.    Mechanisms of complement regulation
9.    Mechanisms of complement-mediated glomerular damage


[bookmark: _Hlk220921136]Research Methodology (Only for candidates obtaining the degree without completing the training
1.    Immunoassay development
2.    New generation DNA sequencing methods
3.    Clinical biostatistics
4.    Biomarker determination and clinical evaluation











Complex Examination Topic Lists
Effective from: 01 January 2025 until revoked

Name of the Doctoral Division: THEORETICAL AND TRANSLATIONAL MEDICINE
05. Clinical application of basic science results- Program leader: Dr. Barna Vásárhelyi


Major Subjects:
1.     Complications of diabetes mellitus
2.     Clinical microbiology
3.     Imaging options for the head and neck region
4.     Medical laboratory diagnostics
5.     Macroscopic anatomy
6.     Pharmacokinetics and pharmacodynamics
7.     Psychosocial interactions in medicine


Minor Subjects:

1. Diabetes autonomus and sensory neuropathy
2. Antifungal agents
3. Real and imaging anatomy of the cranial regions
4. Therapeutic drug level monitoring
5. The importance of data mining in laboratory testing
6. Assessment of mental status in clinical practice


Research Methodology (Only for candidates obtaining the degree without completing the training

1.    Test design
2.    Data analysis procedures
3.    Criteria for selecting the methodology used
