	Basic exam subjects on Biology and Genetics 
(Dentistry 2023-2024; Course in English)

_____________________________________________________________________________________

General and Molecular Biology

	1.
	Viruses – life cycle and molecular biology

	2.
	Viruses – structure and basic classification. Prions. Prion diseases.

	3.
	Prokaryotic cells – characteristics of their structure, function,and division. Archea.

	4.
	Comparison of eukaryotic and prokaryotic; animal and plant cells.

	5.
	Basic chemical constituents of eukaryotic cells.

	6.
	Proteins – basic structure and function. 

	7.
	Proteosynthesis – from genetic information to protein (review).

	8.
	Structure and function of DNA.

	9.
	Structure and function of RNA. Types of RNA. Non-coding RNA.

	10.
	Biomembranes – basic structure and function.

	11. 
	Transport accross biomembranes.

	12.
	Endocytosis, exocytosis.

	13.
	Endoplasmic reticulum and Golgi complex – structure and function. 

	14.
	Intracellular transport. Principles of vesicular transport. 

	15.
	Lysosomes, peroxisomes-structure and function.

	16.
	Ribosomes – structure, function and biogenesis. 

	17.
	Mitochondria, chloroplasts – structure and function. Mitochondrial genom. 

	18.
	Cytoskeleton-structure and function (review). 

	19.
	Microtubuli- structure and function.

	20.
	Intermediary filaments – structure and function.

	21.
	Microfilaments – structure and function.

	22.
	Molecular motors – structure and function. 

	23.
	Cell nucleus – structure and function.

	24.
	Cell cycle (phases, check points).

	25.
	Regulation of cell cycle. Proteins involved in cell cycle regulation.

	26.
	DNA replication.

	27.
	Mitosis – description of this process. Comparison of  mitosis and meiosis.

	28.
	Meiosis - basic principles, basic meiotic phases, crossing over. 

	29.
	Gametogenesis. Comparison of spermatogenesis and oogenesis.

	30.
	Fertilisation.

	31.
	Basic principles of cell signaling (forms of signals, receptors of signals, signaling molecules, second messengers).

	32. 
	Signal transduction pathways.

	33.
	Extracellular matrix.

	34.
	Cell death and cell aging. Response of cells to damage. Apoptosis.

	35.
	Chaperons. Proteasome complex. Intracellular degradative processes.

	36.
	Immune system (types of immunity, function, structure of antibodies).

	37.
	RNA interference, micro RNA – biogenesis and their significance. 

	39.
	Transcription and  posttranscription modifications.

	40.
	Translation and posttranslation modifications.

	41.
	Genetic code (its properties and significance).

	42.
	Gene expression – comparison of processes occurring in prokaryotes and eukaryotes and its regulation.

	43.
	Principles of cell memory (genetic and epigenetic information).

	44.
	Epigenetics – mechanisms of the epigenetic modifications.

	45.
	Stem cells. Cancer stem cells.


	Genetics

	1.
	History of genetics (review of the most important discoveries).

	2.
	Structure of the human genome (gene and non-gene DNA, repetitive sequencies).

	3.
	Gene - structure, characteristics and methods of its study. Gene expression (and its regulation).

	4.
	Structure  of the eukaryotic chromosome. Prokaryotic chromosome.

	5.
	Epigenetics (types, mechanisms and significance of epigenetic changes - in tumors, 
X chromosome inactivation, genomic imprinting).

	6.
	Meiosis.   Genetic recombination. Sexual and asexual reproduction.  Horizontal gene transfer.               

	7.
	Meiotic non-disjunction and its consequencies.                            

	8.
	Genetic basis and regulation of ontogenesis. Homeotic genes a homeoboxes. Stem cells.  

	9.
	Haemoglobin structure and disorders; genetic control of the hemoglobin development.

	10.
	Gene mutations (types, consequencies)

	11.
	Dynamic mutations. Expansion of trinucleotide repeats diseases.

	12.
	Chromosomal mutations numerical.

	13.
	Chromosomal mutations structural.

	14.
	Mutagenesis and mutagenes. Mutations spontaneous and induced. 

	15.
	DNA repair system. Diseases associated with alteration of DNA repair system

	16.
	Basic types of DNA polymorphisms. Multiple allelism (ABO blood groups; MHC)

	17.
	Cytogenetics. Basic methods of the study of chromosomes. Cytogenetic disorders.

	18.
	Human karyotype, syndromes associated with karyotype alterations.

	19.
	Mendelism. Mendel´s rules. Monohybridism. Polyhybridism.

	20.
	Non-mendelian heredity.

	21.
	Autosomal dominant and recessive heredity. Inbreeding and its consequencies. Autosomal diseases. Genealogical characteristics.

	22.
	Gonosomal heredity; gonosomal hereditary disorders

	23.
	Heredity and sex (sex-influenced and sex-controlled inheritance). Examples of traits.

	24.
	Cytoplasmic (extranuclear) heredity. Mitochondrial genom. Plasmids.

	25.
	Gene and allelic interactions. Examples of interactions. Bombay phenotype.

	26.
	Genetic linkage and gene mapping. Morgan´s discover in genetics.

	27.
	Polygenic, multifactorial heredity. Complex diseases, heritability.

	28.
	Genetic determination of sex (chromosomal and gene determination).

	29.
	Hardy-Weinberg law and allele frequencies. Processes changing allelic frequencies.

	30.
	Genealogy. Basic principles of pedigree drawing and its significance in medicine.

	31.
	Molecular biology and genetics of cancer – review. Characteristics of cancer.

	32.
	Hallmarks of Cancer and their molecular basis.

	33.
	Oncogenes and protooncogenes.

	34.
	Tumor suppressor genes. Loss of heterozygozity.

	35.
	Mutator genes and stability of human genom. Microsatellite instability.

	36.
	Hereditary and sporadic cancer (genetic basis).

	37.
	Imunogenetics. Genetic basis of the antibody diversity.

	38.
	Major  histocompatibility complex (classes of MHC genes, haplotypes, polymorfismus of MHC).

	39.
	Blood groups and their genetic determination.

	40.
	Basic methods used in genetic analysis and cytogenetics.

	41.
	Polymerase chain reaction (principle of method)

	42.
	DNA diagnostics (direct and indirect). 

	43.
	Pharmacogenetics, pharmacogenomics.

	44.
	Risk assesment and genetic prognosis. Penetrance and expressivity

	45.
	Genetics of orofacial diseases. 
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Notes of practicals and lectures (presentations). Hand-outs.                            
                                                                                                                              30.9.2023     Marie Ludvíková, MD, Ph.D., lecturer
