Cell Biology and Pathology

Examination topics for the state doctoral examination

A. Molecular and Cellular Biology

Basic chemical composition of a cell and the cell metabolism
Genome and gene expression

DNA - replication, transcription; RNA — types, splicing
Biological functions of proteins — enzymes

Cell — types (eukaryotes, prokaryotes, vegetable vs. animal cell) and basic organization
Structure and function of biological membrane and cell organelles
Cell nucleus — structure, function, pathology

Cellular transport

Cytoskeleton — components and their functions

Cell cycle and cell division, cell death

Stem cells and cell differentiation

Basic types of tissues

Intercellular communication, cell adhesion and motion

Structure and function of intercellular matrix

B. Basic methods for investigation of cells and tissues

Microscoping technique — optical and electron microscope, advanced microscoping methods
Methods in histochemistry; immunocytochemistry and histochemistry

Basic molecular genetic methods — PCR, sequencing, in situ hybridization

Survey of biochemical methods in cell biology — blotting techniques

Model organisms, tissue and cell cultures

C. General pathology of cells and tissues

Regressive changes to cells and tissues

Inflammation and survey of defensive response of the organism
Interactions of cells with pathogens

Regeneration and reparation of tissues, metaplasia

Tumour transformation of the cell, major types of tumours



Physiological and pathological growth of vessels

Cellular biological bases of cardiovascular and metabolic conditions
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