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	No
	Subject codes
	Subjects
	Number of credits
	Semester (I or II)
	Details

	1
	IMB 6001
	Molecular biology of the gene
	02
	I
	Repeat: DNA, RNA and gene structure in eukaryotes. Organization of genome in eukaryotes. Transcription in eukaryotes. Modification of primary transcript. Translation in eukaryotes. Protein folding and locating. Principal methods molecular biology

	2
	IMB 6002
	Biochemistry of macromolecules
	02
	I
	Chemical characteristics of amino acids and polypeptide chains. Mechanism of protein location in prokaryotes and eukaryote. Interactions determining protein properties. Conformation properties of proteins. Chemico-physical characteristics of protein in solution and in membrane. Protein-ligand interactions.

	3
	BIO 6197
	Immunology and immunochemistry
	02
	I
	Introduction to immune system. Cells and organelles involved in immune system. Immunoglobuline: structure, function and gene organization. Major Histocompatibility Complex (MHC): structure and function. T-cell receptors (TCR): structure and function. B-cell: development, activation and differentiation. T cell: development, activation and differentiation. Complement system. Techniques of immunology.

	4
	IMB 6003
	General virology
	02
	I
	Basic of virology. Different infection cycles. Different steps of productive infection cycles. Possible origin of latence and persistence in relation to certain pathologies. How to classify viruses: Baltimore classification system. Viruses escaped from the immune system via different manners.

	5
	IMB 6004
	Molecular cytology
	02
	I
	Cell organization. Cell signaling. Membrane trafficking. Cytoskeleton. Cell cycle.

	6
	IMB 6005
	Introduction to Biodiversity
	02
	I
	Introduction of biodiversity and research range. Life creation. Roles of biodiversity. National Centre of Bio-resources. Basic principles and techniques of classification (of microorganism). International Agreement of Biodiversity. Strategy of biodiversity protection for stable development. Several models of biodiversity protection in the world.

	7
	IMB 6006
	Genetic engineering of bacteria
	02
	II
	Vector. Cloning methods. Recombinant protein production in Escherichia coli. Cloning in other bacteria except E. coli. Some examples of recombinant protein produced in E. coli.

	8
	BIO 6198
	Bioinformatics, genomics and proteomics
	02
	II
	Genomics. Bioinformatics. Prediction of genes and notation of a nucleotide sequence. Prediction of function from one sequence. Statistic analyze of micro-array

	9
	IMB 6007
	Protein purification
	02
	II
	Chemical properties of amino acids and of the polypeptide chain. Mechanism of protein localization in prokaryotes and eukaryotes. Interactions affecting protein properties. Conformational properties of proteins. Biophysical properties of soluble and membrane proteins. Protein-ligand interactions. Introduction to enzymatic catalysis. Protein purification.

	10
	IMB 6008
	Industrial microbiology and fermenters
	02
	II
	Introduction. Microbial kinetics – summary of fermentation. Biological techniques. Optimization of biotechnological productions. Operation after fermentation.

	11
	BIO 6199
	Plant tissue culture and genetic engineering
	02
	II
	Repeat about plant physiology. In vitro culture plant multiplication. Particular application of plant in vitro culture. Plant transformation via bacteria Agrobacterium tumefaciens methods of plant direct transformation. Plant transformation vectors derived from virus. Genetic inverse- Gene inactivation. Genetics and improvement of plant cultivation: some examples. Protein production.

	12
	IMB 6009
	Industrial processes of purification
	02
	II
	Industrial principle of enzyme production. Drying of themo-sensible molecules. Thermo-denaturation of microorganisms. Studying of sugar and beer production.

	13
	IMB 6010
	Genetic engineering of yeast and other micro-eukaryotes
	02
	II
	Introduction: Saccharomyces cerevisiae, Kluyveromyces lactis. Pichia pastoris. Hansenula polymorpha: marker selection, vector, secretion. Yarrowia lipolytica: marker selection, vector, secretion. Filamentous fungi. Comparison of different systems. Recombinant protein in unicellular algae

	14
	IMB 6011
	Genetic engineering of animal cells and transgenic animals
	02
	II
	From gene to transgenic animal: genome, gene structure and functional elements. Techniques of genetic engineering: gene cloning, gene construction, gene transfer into cells. Classical genetic selections. Experimental mutation in genomes: chemical mutagenesis, mutagenesis by integration of foreign DNA, mutagenesis by transgenesis. Techniques for cloning and transgenesis. Applications of cloning and transgenesis. Limits and risks of cloning, gene therapy and transgenesis

	15
	IMB 6014
	Biochemical reactors
	02
	II
	Introduction of fermenters. Growing models of cell. Substrate using and product creating. Different fermentation ways. Operation of fermenters.


