List of theoretical questions to the submodule: 

“BASIC ASPECTS OF METABOLISM. CARBOHYDRATE AND LIPID METABOLISM AND ITS|its| REGULATION|adjustment|”

Theoretical questions
1. The general characteristic and biological functions of proteins and peptides.
2. Amino acid composition of proteins and peptides: structure, modern classifications, biological role. 
3. Physical and chemical properties of amino acids. 
4. Modern methods for determining the|work-up| amino acid composition of proteins ( c|life-form|hromatography, electrophoresis). 

5. Levels of protein structure. Chemical bonds in protein molecules. 

6. Physical and chemical properties of proteins. Amphoteric nature. Isoelectric point (рI).

7. Solubility of proteins. Thermodynamic stability of proteins and denaturation.

8. Methods of protein separation, fractionation, and protein structure analysis. 
9. Classification of proteins. General characteristics of simple proteins, their functions.
10. Natural peptides. The general characteristics of these molecules (structure and functions). 
11. Complex  proteins|comple: classification, each class representatives, |cl|the content in the organism, and functions.

12. General|common| characteristics of chromoproteins, structural features, biological|life-form| functions.

13. Hemoproteins: myoglobin, haemoglobin|hemoglobin|, cytochromes. Their biological functions and structural|structure| features|feature|. The normal content of haemoglobin in the blood. General|common| characteristics of haemoglobinopathies and thalassemias|thalassemia|.
14. Flavoproteins: the structurae features|feature| |building| and their functions in        an organism.

15. Glycoproteins: classification, the structurae features|feature|, distribution, biological|life-form| functions.

16. Lipoproteins, phosphoproteins, metalloproteins|metalloprotein|: the structure, biological|life-form| functions.

17. Nucleotides:  the structure|building|, nomenclature|nomeuclature|, biological|life-form| function.

18. Minor nitrogenous|nitride| bases|foundation,basis,backing| and |nucleotides. Free |nucleotides: participation in metabolic reactions|adjustment,regulation|. Cyclic |nucleotides.

19. Nucleic acids|protophobe|: features|feature| of structural|structure| organization, biological|life-form| functions of DNA and RNA. Experimental|brassboard| |proves,argueproof of the genetic|hereditory| role of DNA (phenomenon of transformation). 

20. Enzymes as biological|life-form| catalysts|catalist| of metabolism. General properties|virtue| of enzymes.

21. The nomenclature|nomeuclature| of enzymes and their classification|typestyle|. Classes of enzymes.
22. The structure|building| of enzymes; active centres|heartland| of enzymes;  oligomeric enzymes; |multienzym complexes (functional enzyme systems), membrane-associated enzymes.

23. Cofactors and coenzymes. The structure|building| and properties|virtue| of coenzymes; vitamins|Vitaminum,vit| as predecessors in the biosynthesis of coenzymes. Coenzymes are derivatives of vitamin|Vitaminum,vit|s B1, B2, B3, B5, B6, Bc, B12, H, and lipoic| acid|protophobe|.

24. Mechanisms of enzyme action: E. Fisher and D. Koshland hypotheses of enzymatic catalysis.
25. Mechanisms of enzyme action: stages of catalytic process, formation of enzyme-substrate complex|Carbro|. Thermodynamic laws of |enzymatic catalysis.
26. Mechanisms of enzyme action: molecular mechanisms of enzymatic catalysis.
27. Kinetics of |enzymatic reactions: the dependence of |velositythe reaction rate on the concentration of enzyme and  |substrate,  рН| and temperature. Kinetics of allosteric |enzymes.

28. |Michaelis-Menten constant (Km), it|her|s semantic value|importance,meaning,va|. Michaelis-Menten equation|equiponderate| is transformed, by a double reciprocal approach, to Lineweaver-Burk equation|equiponderate|. |utillizing|Km is used for measurement of enzyme activity and the provision of possible metabolic processes|Carbro| in a |cell,cellulcell.

29. The basic principles and methods of |definitioenzyme activity definition.|quantity| Units of enzyme activity (SI units, |the katal). |quantity| 

30. The multiple forms of enzymes – isoenzymes. Use of isoenzymes for|form,shape| differential|diverse||hereditory| |diagnosis. 
31. Regulation of enzyme activity. Activators and inhibitors. Types of inhibition of enzyme activity. 
32. Pathways and regulatory mechanisms of enzymatic processes:      regulation of catalytic activity of enzymes; allosteric enzymes; regulation of enzymes by covalent modification. 

33. Pathways and regulatory mechanisms of enzymatic processes:      feedback regulation; activation of proenzymes; regulation by protein-protein interactions, compartmentation of enzymatic processes.

34. Pathways and regulatory mechanisms of enzymatic processes:      control of enzyme synthesis by repression and induction; cyclic nucleotides as regulators of enzymatic reactions.
35. Use of enzymes in medicine. Immobilized enzymes. 
36. Enzymopathies – congenital (hereditary) defects of carbohydrate and lipid metabolism. 
37. Enzymodiagnostics of pathological processes and diseases.
38. Enzymotherapy – the use of enzymes, their activators and inhibitors in medicine.
39. General|common| aspects of metabolism: catabolic, |anabolic, and |amphibolic pathways. Anaplerotic reactions. Stages of catabolism in the body.
40. General description of the citric acid cycle: intracellular localization, biological role, the scheme of operation.
41. Enzymatic reactions of TCA cycle. Amphibolic and anaplerotic reactions of TCA cycle. 

42. Regulation and energy balance of TCA cycle. 

43. Exergonic and |endergonic biochemical reactions; the functions of ATP and other |energy-rich phosphates. 

44. Biological|life-form| |oxidation: types|typestyle| of reactions of biological|life-form| |oxidation |histic||pneusis|(|dehydrogenase, oxydase, |oxygenase) and their biological|life-form| role|importance,meaning,va|. Tissue respiration.
45. Enzymes and coenzymes of biological oxidation: pyridine-linked and flavine-linked dehydrogenases, cytochromes. 
46. Molecular organization of |the mitochondrial chain|chn| of biological oxidation: components|reductant| of respiratory chain|chn|, their |redox potential; molecular complexes of the electron transport chain (ETC)|.

47. Chemiosmotic theory of oxidative|oxydic| phosphorylation. B|basic,main|asic postulates of  Mitchell’s c|hemiosmotic theory of energy transfer. Mitochondrial ATP-synthetase.
48.  |Oxidative phosphorylation: coefficient|ratio,coeff.| of oxidative|oxydic| |phosphorylation|, points|station| of coupling of oxidation| and phosphorylation. The role of brown adipose tissue in thermogenesis. 
49. Regulation of respiration and oxidative phosphorylation. Respiratory control. Inhibitors and uncouples of electron transport and oxidative phosphorylation, their biomedical importance.
50. Microsomal |oxydation: cytochrome Р450, molecular organization of the chain of microsomal oxydation|chn|.
51. Active forms|form,shape| of oxygen|Oxygenium,oxegen| and mechanisms of their |inactivation.
52. Carbohydrate: classification, structure, properties and role of the representatives of certain classes.
53. Anaerobic oxidation of glucose: the sequence of reactions, enzymes. Clinical aspects of glucose metabolism in anaerobic conditions. 

54. Anaerobic oxidation of glucose: regulation, reactions of  substrate-level phosphorylation, energy effect. Glycolytic  oxidation-reduction (Redox) cycle. Features of glucose metabolism in erythrocytes. 
55. Aerobic glucose oxidation: stages, energy balance. Shuttle mechanisms for the oxidation of NADH. The Pasteur effect.
56. Oxidative decarboxylation of pyruvate: reactions, regulation, clinical aspects.
57. Glycogenolysis in the liver and muscles. Regulation of glycogen phosphorylase activity. Genetic disorders of glycogen metabolism.
58. Glycogen biosynthesis: enzymatic reactions, physiological significance.  Regulation of glycogen synthase activity.
59. Mechanisms of reciprocal regulation of glycogenolysis and glycogenesis. The role of epinephrine, glucagon and insulin in the hormonal regulation of glycogen metabolism in muscles and liver. 

60. Gluconeogenesis: substrates, enzymes and physiology significance of the process. Lactic acid (the Cori cycle) and glucose-alanine cycles.

61. Pentose phosphate pathway of glucose oxidation (hexose monophosphate (HMP) shunt): the scheme of the process, biological role, regulation, process disturbance.
62. Metabolic pathways of fructose transformation in the human organism. Hereditary enzymopathies of fructose metabolism.
63. Metabolic pathways of galactose transformation in the human body and hereditary enzymopathies of its metabolism.
64. Metabolism of carbohydrate components of glycoconjugates: synthesis of O- and N-linked glycoproteins. Genetic disorders of metabolism of glycoconjugates. 
65. Mechanisms of regulation of blood glucose levels. Disorders of carbohydrate metabolism in diabetes mellitus.
66. General characteristics of lipids: structure, classification, func-tions of representatives of individual classes. Fatty acids: structure and role.

67. Catabolism of triacylglycerols in adipose tissue: sequence of reactions, regulatory mechanisms of TAG-lipase activity. Hormonal regulation of lipolysis. 
68. Oxidation of fatty acids (β-oxidation), the role of carnitine in the transport of fatty acids into the mitochondria. 
69. Energy balance of fatty acids β-oxidation in cells. Glycerol catabolism: enzymatic reactions and the energy of the process.
70. Biosynthesis and utilization of ketone bodies, their biological role. 

71. Metabolic disturbances caused by ketone bodies in diabetes mellitus and starvation.
72. Biosynthesis of saturated fatty acids. Stages and reactions of palmitate biosynthesis. 
73. Biosynthesis of fatty acids: sources of NADPH·H+, the total equation of palmitate synthesis, the regulation of the process.

74. Elongation of long-chain fatty acids. Biosynthesis of mono- and polyunsaturated fatty acids in an organism.
75. Biosynthesis of TAG. Features of lipogenesis in adipocytes.

76. Biosynthesis of phospholipids in an organism. Concept about lipotropic factors.

77. Metabolism of sphingolipids. Genetic anomalies of its biosynthesis – sphingolipidoses. 
78. Biosynthesis of cholesterol: scheme of reactions, regulation of synthesis. Pathways of cholesterol biotransformation. 

79. Transport of lipids. Plasma lipoproteins. Hyperlipoproteinemia.
80. Pathology of lipid metabolism: atherosclerosis, obesity, diabetes mellitus.

