Biochemistry.
The list of questions to increase the score for current progress in 3 and 4 semesters
(2023-2024)
Questions for the 3d semester
1. Which compounds are called proteins? What chemical bonds are used to stabilize the structure of protein molecules?
2. Draw the general structure of an amino acid. 
3. What are the main physical and chemical properties of amino acids? 
4. Describe the amphoteric property of amino acids 
5. What are the main physical and chemical properties of proteins.
6. Describe the electrophoretic mobility of proteins. 

7. What is the denaturation of proteins? 
8. Describe the levels of structural organization of proteins. 
9. What are simple proteins? Name the classes of simple proteins. 
10. What are complex proteins? Name the classes of complex proteins.

11. Give examples of hemoproteins with the explanation functions of them
12. What are oligomeric proteins? 

13. Name structural components of nucleic acids. 

14. Give examples of purine and pyrimidine nucleotides. 

15. Give the definition of "enzymes".

16. What are the functions of the active and allosteric sites of enzymes? 

17. Give the definition for the term "multienzyme complex”. 

18. Give the definition for the term "co-enzymes". 
19. Give examples of co-enzymes.

20. Give the definition for the term “allosteric enzymes”. 
21. What is covalent modification of enzymes? 

22. Give the definition for the term “isoenzymes”. 

23. Name the isoenzymes of lactate dehydrogenase and creatine kinase. 

24. Give the definition of "anabolism", "catabolism", "amfibolism. 

25. Give the definition for the term "oxidative phosphorylation". 

26. Draw the structure of the mitochondrial respiratory chain.  Explain its biological role. 

27. Give the definition for the term "substrate phosphorylation”.

28. Explain the mechanism of oxidative phosphorylation according to Mitchell's theory. 
29. Name the compounds that are uncouplers of oxidative phosphorylation. Explain the mechanism of their action. 

30. Specify and explain the functions of the TCA cycle. 

31. Specify the cellular localization of the TCA cycle. Name the enzymes. 

32. Specify and explain the reaction of substrate phosphorylation in the TCA cycle. 

33. Give the definition for the term "glycolysis".

34. Specify the final product of glycolysis and amount of ATP, which is formed under anaerobic conditions. 

35. Name the final products of aerobic glucose oxidation and amount of ATP, which are generated under these conditions. 

36. What kind of reaction is catalyzed by the pyruvate dehydrogenase complex. Specify its cellular localization. 

37. Explain the role of the malate-aspartate and glycerol-phosphate shuttle mechanisms. 

38. Name the key enzymes of glycolysis. 

39. Which vitamins take part in work of pyruvate dehydrogenase complex?

40. Specify the biological role of the pentose phosphate pathway of glucose oxidation. 

41. Specify the enzyme of the pentose phosphate pathway of glucose oxidation hereditary deficiency of which can cause hemolytic anemia.
42. Specify the enzyme hereditary deficiency of which can cause galactosemia. 
43. Specify the enzyme hereditary deficiency of which can cause"fructose intolerance”. 

44. What is "gluconeogenesis”? In which organs does it occur? 

45. What are the substrates of gluconeogenesis? 
46. What is the "Cory cycle”? 

47. What is the glucose-alanine cycle? 

48. Name the hormones that activate the gluconeogenesis.
49. Name the hormones that have hyperglycemic effect. 

50. Specify the normal range of blood glucose level. 

51. Specify the biological role of liver and muscles glycogen. 

52. What are the key enzymes of glycogenesis and glycogenolysis. 

53. Explain the effect of insulin on glycogen metabolism in the muscles? 

54. What diseases are called "glycogen storage diseases”? How does the level of glucose in the blood change in patient with glycogen storage diseases? 
55. Specify the biological role of TAG in the body. 

56. What compounds are synthesized from cholesterol in the body? 

57. What are lipolysis and lipogenesis? 

58. What hormones can activate and inhibit lipolysis? 

59. Name the enzyme of lipid metabolism, which is activated in adipose tissue under the action of epinephrine? 

60. Specify the biological role of β-oxidation of fatty acids. What is the role of carnitine in the process? 

61. What are ketone bodies? Specify the location of their synthesis and biological role. 

62. Explain the term "ketoacidosis". 

63. What are the substrates and key enzymes of fatty acid synthesis?  
64. Which fatty acids are called saturated fatty acids? Give examples.

65. Which fatty acids are called unsaturated fatty acids? Give examples. 

66. Explain the term «vitamin F». 

67. Explain the term “lipotropic factors”. Name them. 

68. Name the main classes of blood lipoproteins. Which of them are atherogenous and antiatherogenous? 

69. What is the normal concentration of serum cholesterol (in mmol/l)? 
70. Explain the biological role of chylomicrons, VLDL, LDL and HDL in the human body. 
Questions for the fourth semester
71. Name four main pathways of ammonia formation in a body.
72. Name four main pathways of removal of ammonia in a body.
73. Name enzymes that catalyze the reaction of amino acids transamination, indicate coenzymes, give examples.
74. Name enzymes and substrates for the formation of biogenic amines. Give an example.
75. Specify three amino acids, which provide the transport of ammonia in the blood.
76. Name the process of urea formation, its role and organ localization.
77. Specify the normal concentration of urea in the blood serum.
78. Specify the amino acid and its active form for the methylation reactions. Give an example of one process with this amino acid.
79. Explain which disease is called "metylmalonic aciduriya”, specify the reason.
80. Which compounds are formed in a body from phenylalanine?
81. Specify stages and organ localization for creatine synthesis.
82. Explain the molecular cause of phenylketonuria.
83. Explain the molecular cause of alkaptonuria.
84. Explain the molecular cause of albinism.
85. Explain the reason of the high urea concentration revealed in the urine of patients with diabetes.
86. Explain the molecular cause of Hartnup’s disease.
87. Name compounds that participate in the synthesis of purine nucleotides ring.
88. Name the end product of purine nucleotide catabolism. Specify the names of two diseases that are accompanied by increasing of these products production in a body.
89. Specify the molecular cause of orotic aciduria.
90. Name enzymes which participate in DNA replication.
91. Explain which process is called "splicing".
92. What are the basic properties of the genetic code?
93. What are the main stages of translation? Name the enzyme that is involved in the activation of amino acids during translation.
94. Explain the term "gene amplification". Give an example.
95. Name major classes of hormones, according to the classification by chemical structure.
96. Name secondary messengers of hormonal action.
97. Indicate which classes of hormones have a membrane-cytosolic mechanism of action.
98. Specify which hormones are characterized by cytosolic mechanism of action.
99. Name processes of carbohydrate metabolisms, which are activated by insulin.
100. Explain the hypoglycemic effect of insulin.
101.  Name hormones that have hyperglicemic effect. Name processes that are activated by one of these hormones for the realization such effect.
102.  Name hormones which increas the free fatty acids concentration in the blood. Name the process that is activated in cells for it. 
103. Name eicosanoids. Specify the substrate for synthesis of them.
104. Name hormones of the thyroid gland. Specify the hypothalamus and pituitary hormones, which are involved in the regulation of thyroid hormones secretion.
105. Name hormones that are involved in the regulation of calcium and phosphorus in the blood. 
106. Specify how the concentration of calcium and phosphorus in the blood is changed by the action of these hormones.
107. Explain the effect of glucocorticoids on carbohydrate metabolism.
108. Explain the effect of glucocorticoids on proteins metabolism.
109. Name proteolytic enzymes and specify the localization of them in GIT.
110. Name GIT enzymes for the digestion of carbohydrates and lipids.
111. Specify the role of bile acids.
112.  Explain which bile acids are known as primary and secondary. Give examples.
113. Name coenzyme for water soluble vitamins: B1, B2, B6, B12, PP, Folic acid, pantothenic acid and biotin.
114.  Give examples of three enzymes with the coenzyme forms of vitamin PP.
115. Give examples of three enzymes with the coenzyme forms of vitamin B2.
116. Give examples of two processes, in which vitamin B6 is involved.
117. Give examples of three processes, in which vitamin C isinvolved.
118. Give one example of processes involving Folic acid and vitamin B12.
119. Explain the mechanism of synthesis and activation of vitamin D3.
120.  Specify the biological functions of vitamin A.
121. Explain the mechanism of the blood clotting with the participation of vitamin K.
122.  Specify the biological functions of vitamin E.
123. What are the main fractions of blood serum proteines?
124.  Explain the functions of albumin.
125. Explain the functions of haptoglobin.
126. Explain the functions of ceruloplasmin.
127. Explain the functions of antitrypsin.
128. Specify the normal concentration of blood serum proteins. Explain the function of transferrin.
129.  Explain the term "rest nitrogen of blood”. What compounds are in this fraction?
130. Explain which compounds are the bile pigments.
131. Name the enzyme for the conjugation of bilirubin which is localized in a liver. Specify the function of this reaction.
132. Explain the terms "direct bilirubin", "indirect bilirubin”.
133. What is the normal concentration of total, direct and indirect bilirubin in blood serum?
134. Specify the function of cytochrome P450.
135.  Give examples of three compounds are needed for the conjugation of xenobiotics in the liver.
136. Explain the hippuric acid test.
137. Which proteins are the stromal and sarcoplasmic muscle proteins?
138. Which amino acids are specific for the collagen structure?
139.  Which compounds are used as energy sources for muscles in prolonged physical exercises?
140.  What components are normal and pathological for urine?

