Questions to prepare for the submodule in biochemistry: 

Metabolism of amino acids. Molecular biology. Biochemistry of intercellular communications
1. Pathways of formation and using of a free amino acids pool in the human body. Pathways of transformation of free amino acids to final products.

2. Deamination of amino acids: types of deamination, sequence of reactions. Glutamate dehydrogenation reaction, its value and regulation.

3. Transamination of amino acids: reactions, biochemical value, the mechanism of action aminotransferases.

4. The mechanism of transdeamination of amino acids, physiological value.
5. Decarboxilation of amino acids: enzymes, physiological value. Oxidation of biogenic amines. 

6. Diagnostic value of definition of aminotransferases activity.

7. The sources of ammonia in an organism. Toxicity of ammonia and pathways of its detoxyfication.  Transportation of ammonia in blood.

8. Biosynthesis of urea: biological function, regulation, localization, sequence of reactions.
9. Interrelation of the ornithine cycle with transformation of fumarate and aspartic acids. 
10. Metabolism of the carbon skeletons of amino acids. Glycogenic and ketogenic amino acids.

11. Metabolism of aromatic and heterocyclic amino acids.

12. Metabolism of sulfur containing amino acids. Biological role of SAM. Biological function of glutathione.

13. Synthesis of creatine and creatinine. Diagnostic value of definition of creatinine in blood serum.
14. Metabolism of arginine. Formation and biological role of NO.

15. Metabolism of branched-chain amino acids. Biological function of vitamins B12 and H in metabolism of amino acids.

16. Metabolism of glycine and serine. Biological functions of tetrahydrofolate in metabolism of amino acids.

17. Disorders of amino acids metabolism (phenilketonuria, alcaptonuria, albinism, maple syrup urine disease).

18. Disorders of amino acids metabolism (Hartnup′s disease, histidinemia, cystinuria and homocystinuria).

19. Sources of separate atoms in the purine ring. Synthesis of purine nucleotides de novo: localization, sequence of reactions, regulation. Biosynthesis of АМP, GМP, АТP, GТP.

20. Pathways of purine bases reutilization in the tissues.

21. Synthesis of pyrimidine nucleotides: sequence of reactions, regulation, biosynthesis of deoxyribonucleotides.

22. Degradation of purine and pyrimidine nucleotides.

23. Hereditary infringements of nucleotides metabolism: gout, Lesch-Nyhan syndrome, orotic aciduria. 

24. Replication of DNA: mechanism, enzymes.

25. Transcription: stages and mechanism.

26. Processing of RNA. Role of snRNA in RNA splising.

27. Inhibitors of RNA synthesis: actinomycin D, rifampicin, streptolydigin, -Amanitin.

28. Genetic code: features, table of genetic code.

29. Translation: basic components of the protein synthesis system, stages and mechanism.

30. Posttranslational modification of proteins.

31. Antibiotics as inhibitors of protein synthesis.

32. Regulation of protein synthesis in prokaryotes: induction and repression.

33. Regulation of protein synthesis in eukaryotes: repression of initiation syntheses of hemoglobin. 

34. Biotechnology involving recombinant DNA. Clinical correlation of molecular disease.

35. Hormones and bioregulators in the system of intercellular integration of functions in an organism and their chemical nature. 

36. Classification of hormones.

37. Mechanism of regulation of hormones synthesis and secretion.

38. Targets organs, receptors and second messengers of hormones. 

39. Mechanism of action of polypeptide hormones and epinephrine.

40. Mechanism of action of steroid and thyroid hormones. 

41. Hormones of hypothalamus: structure, mechanism of action,  biological functions. 
42. Growth hormone: structure, metabolic functions, regulation and disorder of hormone secretion. 

43. Tropic hormones of pituitary gland are prolactin (mammotrophin), gonadotrophins – follicle stimulating hormone (FSH), luteinizing hormone (LH):  metabolic functions, mechanism of action, regulation and disorder of hormones secretion. 
44. Thyrotrophin (TSH):  metabolic function, mechanism of action, regulation and disorder of hormones secretion.
45. Adrenocorticotrophic hormone (ACTH):  metabolic function, the mechanism of action, regulation and disorder of hormones secretion. 

46. Biological function of the products of processing of Pro-opiomelanocortin (POMC). 

47. Hormones of posterior pituitary gland are vasopressin and oxytocin: mechanism of action, metabolic functions, clinical importance. 
48. Insulin: structure, biosynthesis and catabolism, mechanism of action, metabolic function, clinical aspects.
49. Glucagon: structure, biosynthesis and catabolism, mechanism of action, metabolic function. 

50. Hormones of GIT: gastrin, secretin, cholecystokinin.

51. Thyroid gland and its hormones: structure, biosynthesis, mechanism of action, biological effects of T3, Т4, and clinical importance.

52. Adrenal medullar hormones: structure, biosynthesis, mechanism of action, metabolic functions of catecholamines.

53. Eicosanoids: classification, chemistry, biosynthesis and catabolism. Functions of prostaglandins, prostacyclins, thromboxanes, leukotriens and lipoxine. Clinical aspects. Inhibitors and stimulators of prostaglandin synthesis.

54. Hormones of adrenal cortex. Glucocoricoids: mechanism of action, biological functions, disorders of secretion.

55. Hormones of adrenal cortex. Mineralocorticoids: mechanism of action, biological functions, disorders of secretion. Renin-angiotensin-aldosterons system.

56. Androgens, estrogens and progesterone: mechanism of action, metabolism, biological functions, disorders of secretion.

57. Hormones that regulate Ca2+ and PO43- metabolism: parathyroid hormone, 1,25-dihydroxycholecalciferol, calcitonin. Metabolism, mechanism of action, biological functions, disorders of secretion. 
