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	Cycle level, years of study, semester
	Integrated academic study
	II Year/Semester III

	Lecturer on the subject:
	dr.sc.Maja Kazazic, associated professor

	Contact details:
	Maja.kazazic@unmo.ba

	Total number of subject hours:
	3 h per Week/ 45 hours of lectures per semester

	Credit value ECTS-a:
	6 ECTS

	Basic Qualification:
	

	Subject status:
	Obligatory

	Preliminary Examination Obligations
	

	Access limitations on the subject:
	

	Explanation of ECTS value:
	The number of ECTS points corresponds to the number of hours required for the realization of teaching duties and exam preparation

	Subject goal:
	Acquiring basic knowledge about the structure of biological macromolecules, understanding the relationship between the structure and function of biological macromolecules, the structure of biological membranes and the transport of substances through them, the mechanisms of enzyme action and linking reactions in a living organism, and the adoption of the principles of basic analytical and preparative biochemical techniques

	Description of general and specific competences (knowledge and skills) / learning outcomes
	After passing the course, the student will be able to:

• Describe the structure of biological molecules/macromolecules and biological membranes.

• Connect the properties of individual functional groups, as well as the properties of entire biological molecules/macromolecules and biological membranes with their function.

• Analyze modes of transport through biological membranes.

• Give examples of disturbances in the structure/localization/activity of biological macromolecules that lead to the development of diseases or are used for diagnosis/treatment of diseases.

• Describe the course of the enzymatic reaction and mechanisms of enzymatic catalysis.

• Compare mechanisms of enzyme activity modulation.

• Define the principles of basic biochemical techniques of protein analysis and purification.

	Course content:
	1. Introductory lecture; Biochemistry as the foundation of biomedical sciences; chemical composition of the cell (elemental composition of living matter, properties of water, functional groups and structure of biomolecules, properties of biomacromolecules: orientation, modular structure, conformational dynamics, meaning of non-covalent forces, complementarity.

2. Amino acids. Chemical properties of amino acids. Division of amino acids according to different properties. Theoretical basis of potentiometric titration of amino acids. Buffers in biological systems and buffer capacities.

3. Peptide bond. Peptide bond properties. Biologically important peptides. Proteins. Classification of proteins. Primary, secondary, tertiary and quaternary structure. Functional and structural domains.

4. Proteins – native conformation and denaturation of proteins. Fibrous proteins – keratin, collagen, silk. Globular proteins – myoglobin, hemoglobin, immunoglobulins. Evolution of protein structure. Post-translational modifications of proteins.

5. Biochemical techniques of protein purification. Sedimentation techniques. Chromatographic techniques. Electrophoretic techniques. Determining the primary structure of proteins.

6. Nucleic acids - nucleotides, structure of nucleic acids. Complementarity of the DNA double helix. Conformations of DNA. Thermal denaturation of DNA. RNA - types of RNA. Secondary, tertiary structure of RNA. The flow of genetic information.

7. Carbohydrates. Monosaccharides. Stereochemistry of monosaccharides. Cyclization of monosaccharides. Chemical reactions of monosaccharides. Reductive properties

carbohydrates. Biologically important derivatives of monosaccharides. Glycosidic bond. Disaccharides. Oligosaccharides. Polysaccharides. Biological roles of carbohydrates.

8. Lipids - classification of lipids. Fatty acids. Triacylglycerols. Waxes. Phospholipids and sphingolipids. Chemical reactions and properties of lipids. Soaps and detergents. Lipids of isoprenoid origin – steroids, carotenoids, isoprenoid vitamins. Eicosanoids.

9. Glycoconjugates - classification, structural and functional properties. Synthesis of glycans/glycoconjugates. Glycoproteins. Proteoglycans. Glycolipids. Glycosylphosphatidyl-inositol anchors. Lectins. Glycan-lectin interactions as the basis of many biologically important processes. Examples of the action of glycans in health, disease, diagnosis and treatment of diseases.

10. Structural and functional characteristics of membrane lipids. Biological membranes – supramolecular structures with numerous functions. Micelles, lipid bilayers, liposomes. Physico-chemical properties of biological membranes. Membrane proteins. Transport through membranes. Transport mechanisms (passive, facilitated, active). Thermodynamics/energetics and kinetics of membrane transport. Concentration and electrochemical gradients.

11. Enzymes – biological catalysts. Classification of enzymes. An active hub. Specificity and acceleration. Isoenzymes. Coenzymes - the role of coenzymes.

12. Enzyme catalysis. Mechanisms of enzymatic catalysis. Thermodynamics of enzyme-catalyzed reactions. Enzyme reaction rate.
13. Michaelis-Menten theory

	Teaching methods /learning methods:
	Lectures, lab excercises

	Other Student Obligations (if foreseen):
	

	Assessment Methods / Methods of Examination
	Written and oral examination method

	List of basic literature and
Internet web references:
	1. Berg, M., Tymoczko, J.L., Stryer, L. (2013). Biokemija. Zagreb: Školska knjiga.

2. Nelson, D.L., Cox, M., Lehninger, M. (2013). Principles of Biochemistry, Sixth Ed. W.H. Freeman and Co.

3. Voet, V. (1995). Biochemistry, Second Ed. John Wiley&Sons.

	Quality assurance and performance of the subject
	


