List of the theoretical questions to the final control for subject Nutrigenomics
1. Definition of nutrigenomics. Nutrigenomics in the genomics and postgenomics age.   
2. Subject and tasks of nutritional genomics. Purposes of studying nutrigenomics. Basic concepts of the discipline.
3. Omics techniques applied in the field of nutrition. 
4. Advances and trends in omics technology development.
5. Definition of genomics, applications of genomics in medicine and biotechnology. Common study types in functional genomics. Methodological tools.
6. Definition of transcriptomics, applications of transcriptomics in medicine and biotechnology. Common study types in transcriptomics. Methodological tools.
7. Definition of proteomics, applications of proteomics in medicine and biotechnology. Common study types in proteomics. Methodological techniques. 
8. Proteomics technology. Protein identification. Protein quantification. Data processing. Application of proteomics in nutritional interventions.
9. Analytical techniques in metabolomics. Mass spectrometry approaches. NMR approaches.
10. Analytical techniques in metabolomics. Combination of liquid high-performance chromatography and mass spectrometry, gas chromatography and mass spectrometry. Methodological approaches in choosing a research scheme.
11. The concept of systems biology. Analytical platforms of system biology in nutrigenomics.
12. Systems biology approaches in nutrigenomics. The modernity of systematic research and its prospects in medicine and nutrigenomics. Using systems biology to understand disease and health problems. Using systems biology to develop drugs and vaccines.
13. Harnessing metabolomics for nutritional research. Applications of metabolomics to precision nutrition.
14. Biomarkers of nutrition and health. New tools and new approaches.
15. Interindividual response to nutrients. Polymorphic markers for exploring any genetic mechanisms. SNPs as markers and the most frequent type of sequence deviation in DNA.
16. Definition of lipidomics, breathomics. Applications of lipidomics in medicine for prevention and treatment of CVD.
17. Effect of food on gene. Effect of alcohol. Effect of caffeine. Effect of dietary fat. Effect of fruits and vegetables.
18. Food safety, quality, and traceability with MS-based. Assessment of exogenous food contaminants. Assessment of food allergens. Assessment of pathogens and microbiological toxins.
19. Measuring nutrition responsive genome activity. Targeted and untargeted metabolomics. Pharmacogenomics to nutrigenomics.
20. Metabolomics in nutrition and toxicology. Metabolomics in medicine. 
21. Nutritional epigenetics. Epigenetic regulation through exogenous factors. Nutrition as an external factor of modulating of epigenetic processes.
22. Use of the nutrigenomics approach in nutrition research. Genetic variability in the influence of nutrition on health and sensitivity to individual food substances. Future prospects. 
23. Epigenetic control of gene expression. DNA methylation. CpG islands. DNA methyltransferases (DNMTs) and S-adenosyl methionine as the methyl donor. De novo DNA methylation. DNA demethylation. Biological role of this processes. 
24. Histone modifications and chromatin structure. Types of chromatin structure and their functional activity. Posttranslational modifications of histones. Enzymes of acetylation/deacetylation, methylation/demethylation, phosphorylation/dephosphorylation, ubiquitination.
25. MicroRNA and nutritional regulation of miRNA. Mechanisms of repressing of translation: translational repression, mRNA degradation, and deadenylation.
26. Effect of dietary components on epigenetics: energy, carbohydrates, and lipids. Availability of acetyl CoA in cytoplasm. Effect of the cellular acetyl CoA:coenzyme A ratio on the histone acetylation capacity. The hexosamine biosynthetic pathway as a nutrient sensor pathway. Effect of calorie content of the diet on histone and DNA methylation.
27. Effect of dietary components on epigenetics: protein and amino acid content of diet. Influence of dietary methionine on the SAM–SAH ratio and DNA methylation. Improving of lifespan by methionine-restricted diet. 
28. The role of bioactive food components in regulation of epigenetics. The antioxidant, anti-inflammatory, and chemopreventive effect of phytochemicals (flavonoids, phenolic acids, and lignans). Curcumin as a potent hypomethylation factor. A common effect of green tea polyphenols on hypomethylation of tumor suppressor genes. Genistein from soya bean as modificator of gene expression by influencing histone modification and chromatin remodeling.
29. Prenatal nutrition status and epigenetic. The influences of maternal intake of protein, fat, carbohydrates, micronutrients.
30. Transcriptional control of gene expression. Transcription factors. Nuclear receptor superfamily: RAR/RXR nuclear receptor, vitamin D nuclear receptor, PPARs.
31. Translational control of protein synthesis. Features of translational control. Regulatory mechanisms. Posttranslational modifications of translational machinery proteins. mRNA structure and complexes.
32. The role of energy and amino acids in protein synthesis. Mammalian target of rapamycin (mTOR), structure and complexes. The mTOR signaling and biological role in regulation of translation. Use of rapamycin in regulation of protein biosynthesis. The role of resveratrol in recoupling of eNOS and preventing superoxide formation. 
33. General characteristics and metabolism of vitamin A and retinoids.
34. General characteristics and metabolism of carotenoids.
35. Receptor-mediated retinoid signaling. Interaction of RA with retinoic acid receptor (RAR) and other transcriptional factors. atRA as the main endogenous active metabolite of vitamin A
36. Vitamin A-associated gene-expression mechanisms. Crucial roles of retinoids in histone modification.
37. Regulation of methylation by vitamin A. Effect of retinoids on the synthesis and activation of glycine N-methyltransferase (GNMT).
38. Regulation of mitochondrial transcription gene expression. Mechanisms of the regulation of mt gene expression. Indirect impact of RA on mt gene expression via its influence on glucose flux. Regulation of mt gene expression by RA through the regulation of the nuclear encoded mtTFA. Direct regulation of mt gene expression by RA bound to its receptor.
39. The role of vitamin A in chronic disorders. Lipid metabolism and energy balance. Retinoids and hepatic gluconeogenesis. The effects of RA on the function of β-cells. Effects of retinoids on the prevention of type 1 diabetes. Retinoids and prevention of cancer.
40. Carotenoids. The anticancer and/or cancer chemopreventive activities of carotenoids. Anti-obesity and anti-inflammatory actions of carotenoids through suppressive effects on PPAR/δ and adipogenesis.
41. General characteristics and metabolism of vitamin D. Health implications of vitamin D deficiency and toxicity. Vitamin D genomic actions. Role of vitamin D in histone modifications
42. Regulation of immune system by vitamin D. Effect of calcitriol on maturation and migration of dendritic cells and it`s tolerogenic fuction. Calcitriol as a regulator of immunoglobulin-like transcript 3.
43. Proliferation: Cell-cycle control. Vitamin D in alteration of cellular proliferation. Direct or indirect mechanisms of 1,25(OH)2D and vitamin D analogues influence. Effect of calcitriol in hyperproliferative skin conditions and psoriasis. The antiproliferative potential of vitamin D.
44. Effect of vitamin D on apoptosis. Effect of calcitriol or its analogues on the levels of pro-apoptotic and/or i-apoptotic proteins. The apoptosis-inducing property of vitamin D as potential therapeutic agents for malignancies.
45. Vitamin D and diseases. The potential role of vitamin D in the pathogenesis of certain systemic and organ-specific autoimmune diseases. Mechanisms for the effects of vitamin D on insulin resistance and the subsequent diabetes. Effect of calcitriol on fat deposition. A metabolic promoting role and anti-adiposity role for vitamin D.
46. General characteristics and metabolism of folate and cobalamins. Biosynthesis and biological role of THF. Participation of coenzymes forms of B12 in one-carbon metabolism.
47. Health implications of folate deficiency and toxicity. Role of 5-MTHF in remethylation of Hcy to methionine. Epigenetic control of gene expression through biological methylation reactions. 
48. Health implications of vitamin B12. Effect of folate metabolism and B12 conversion on hypomethylation. Cancer prevention. 
49. Folate, cobalamins and human diseases. Insulin resistance and obesity. Relationship between folate concentration and increased insulin resistance. Supplementing the maternal diet with folate, vitamin B12 in prevention obesity.
50. The role of folic acid in oxidative stress, hypertension, endothelial function and CVD. Folate deficiency and hyperhomocysteinemia. The mechanism of the effect of FA on endothelial function.
51. CNS development and function. Folate deficiency and the one-carbon supply in methylation-dependent pathways in the CNS. Sufficient folate for protecting against NTDs as the most prevalent congenital abnormality of the CNS.
52. Biological role of iron. Two major pools of iron: iron-dependent cofactors and iron-dependent enzymes, iron in the cell cycle. Iron regulation mechanisms: basic steps. 
53. Role of iron in epigenetic regulation and gene instability. Genomic effect of iron on metabolism. Effect of iron on cancer development. Iron and aging. The effects of iron-restricted and iron-enriched diets on oxidative stress and aging biomarkers.
54. Zinc and genome. Significant of zinc for the immune/inflammatory system. Zinc and gene stability. 
55. Role of zinc in epigenetics, apoptosis, signaling. Genomic effect of zinc on metabolism. Zinc and disease.
56. Selenium in nutrigenomics, genomic stability. Effect of extreme Se deficiency or excess on cellular functions through genetic, genomic, or epigenomic regulation. Determining sensitive biomarkers for the optimal Se status for individual or population health. Role of Se in the upregulation of the mitochondrial respiratory complexes, ubiquinone production, and ribosomal subunits. A crucial role of Se metabolites and selenoproteins in the maintenance of genome stability. 
57. Role of Selenium in diseases development cancer, age-related diseases. Anticancer effects of methylselenol and anticarcinogenic effects of Se. A critical role of selenium deficiency in DNA methylation during Kashin–Beck disease. Mechanisms of the anticarcinogenic effects of higher-than-usual intakes of Se: prevention of DNA damage, oxidative stress, inflammation and activation of phase II enzymes, increasing immune response, halting cell cycle and angiogenesis, induction of apoptosis.
58. Exploring personal, dense, dynamic data clouds and the future of personalized medicine. Scientific wellness and discovery: The manifestation of genetic risk in the body. Amino acid deficiencies: sickle cell disease as a model. Arginine deficiency and trauma. The therapeutic potential of l-arginine. isolating nutrition-related phenotypic effects.
59. Exploring current and future directions of personalized nutrition Scientific wellness and discovery: the manifestation of genetic risk in the body. Sickle cell disease: an arginine deficiency syndrome with distinctive nutritional requirements.
60. Personalized dietary advice and public health recommendations. Treating specific nutritional deficiencies.
61. The interrelationship between the diet and gut microbiota. The general functions of gut microbiota: maintenance of self-tolerance, regulation of immune responses, and prevention of allergy and autoimmune reactions. Effect of Fermented products on health and gut microbiota. Effect of macronutrients and some diets on the gut microbiome. Effect of vitamins and other biologically active compounds on gut microbiota. Effect of minerals and micronutrients on gut microbiota.
62. Effect of minerals and micronutrients on gut microbiota. Influence of Magnesium deficiency on Bifidobacterium as the group of bacteria that prevent inflammation in the host. Effect of zinc deficiency on Phylum Proteobacteria and Genera and an inverse relationship on the body weight of the host, leading to decreased lean body mass and body weight. Effect of Se and Fe on microflora balance in humans.
63. Impact of malnutrition on gut flora and its implications on health. Effect of chronic and acutely malnutrition in children on gut microbiota. The effect of diet during pregnancy and lactation on the intestinal flora of the mother and newborn.
64. Rebalancing the gut microbiota. Multiple factors which responsible for imbalances in the gut microbiota: stress, pollution, alcoholism, indiscriminate use of antibiotics. Dysbiosis as a condition where the balance between beneficial microbes and pathogenic organisms is disturbed. Alternate methods of regaining the lost flora. 
65. Genetic susceptibility. Approaches to demonstrating genetic susceptibility to common diseases. An interface between the nutritional environment and genetic processes. Alteration of gene expression or structure by common dietary chemicals. Nutritional risk factors for disease development: micronutrients and macronutrients, caloric restriction.
66. Dietary intervention based on individualized nutrition: cancer, hypertension, cardiovascular health. Using of dietary intervention based on knowledge of nutritional requirement, nutritional status, and genotype for prevention, mitigation, or cure of chronic disease. The dietary approaches to stop hypertension (DASH) diet for individuals with the AA genotype. Low-fat diet in the regulation of LDL concentrations in individuals with phenotype B at increased risk of coronary artery disease. An increased risk for cancer among individuals with the MTHFR TT genotype in patients with low intake of folate, vitamin B12, vitamin B6, methionine.
67. Population screening for genetic susceptibility to disease. Numerous single gene (mendelian) disorders. The principles of population screening. Newborn screening. The prospect of the application of molecular genetic technology to the general (healthy) population in programs to measure genetic susceptibility to disease.
68. Healthy aging and nutrition issues. Diseases in older populations. Key nutrients to help combat age-related disease and disability.
69. Coenzymes Q10 as prospective agent for  treatment of age-related disease and disability. Effect of coenzyme Q10 in treating community-acquired pneumonia. Coenzyme Q10 in  treatment of neurological disorders like Alzheimer’s disease.
70. Dietary fibers and age-related diseases. Metabolic effect of soluble fibers as a beneficial for controlling blood glucose levels in diabetes. Effect of dietary intake of soluble and insoluble polysaccharides on stimulating of lipid and glucose metabolism. Prebiotic effect of dietary fibers. The role of dietary fiber in the prevention of colon cancer.
71. Prebiotics and probiotics and healthy aging. Definition of prebiotics and probiotics. The use of probiotic microorganisms for modulating the microbiome. Using of the supplementing with good bacteria (probiotics) for correction of bacterial balance. The non-digestible food carbohydrates as prebiotics. Prebiotics in gut health. Beneficial effect of probiotics in preventing antibiotic-induced diarrheal disease. 
72. The role of whey protein in development of age-related disease and disability. Effect of whey protein on amino acids metabolism and muscles protein synthesis. the beneficial effect of whey protein on building muscle mass in the elderly.
73. Oxidative stress, gene expression, and lifespan. Cell regulatory activity of tocopherols and tocotrienols. 
74. Molecular mechanisms underlaying the health promoting activity of lycopene. 
75. Cellular redox activity and molecular functions of ascorbic acid. 
76. Anti-carcinogenic properties of soy isoflavones.
77. Interactions of flavonoids and their metabolites with cell signaling cascades. Potential bioactive forms of flavonoids in Vivo. Metabolism in the GI tract and liver. Intracellular metabolism. Modulation of signaling cascades by flavonoids. Interactions of flavonoids within signaling pathways. Specific actions of flavanols and flavonols.
78. Cell signaling properties of α-lipoic acid: implications in type 2 diabetes. Insulin signaling pathway as a target of α-lipoic acid in glucose metabolism in type 2 diabetes. Activation of the insulin signaling pathway by α-lipoic acid. α-lipoic acid in the regulation of adipocyte differentiation.
79. Introduction. Cardiovascular risk factors. Intermediate risk phenotypes for CVD: modifiable and nonmodifiable risk factors. Diet as the most influential factors in the maintenance of homeostasis and a cornerstone in both prevention and therapy for CVD.
80. Nutrigenomics and lipid metabolism. Lipid metabolism as a one of the most important determining factors in the development of CVD. Genetic factors or gene-diet interaction on lipid metabolism.
81. Nutrigenomics and hypertension. Diet as the key factor in the control and treatment of HTA. Specific locuses for HTA and modification of their final phenotype by dietary intake. 
82. Future directions and conclusions of nutrigenomics approaches in CDV treatment.
83. Genetic predisposition to obesity, diabetes, and the metabolic syndrome. Genetic determinants of diabesity. Monogenic and polygenic forms of obesity and diabetes. Approaches to identify genetic determinants of disease. Fat mass and obesity-associated gene.
84. Dietary environment: potential role of different nutrients: dietary fatty acids, dietary carbohydrate, dietary protein, other dietary components. Perspectives for future dietary intervention success. 
85. Personalized nutrition based on gene-diet interactions in obesity. Genetic predisposition to obesity. Dietary environment: potential role of different nutrients (dietary fatty acids, dietary carbohydrate, dietary protein). Nutrigenetics: gene-diet interactions. Nutrigenetic evidence from studies investigating dietary fat-gene interactions. Inflammatory genotypes and interactions with diet in obesity and insulin resistance: IL-6, TNF-α, and LTA, Complement C3, Adiponectin, FTO.
86. Personalized nutrition based on gene-diet interactions in metabolic syndrome. Genetic predisposition to the metabolic syndrome. Dietary environment: potential role of different nutrients (dietary fatty acids, dietary carbohydrate, dietary protein).
87. Personalized nutrition based on gene-diet interactions in type 2 diabetes mellitus. Genetic predisposition to diabetes. Genetic determinants of diabesity. Dietary environment: potential role of different nutrients (dietary fatty acids, dietary carbohydrate, dietary protein).
88. The global burden of chronic disease. Nutrition problems in the developing world. Assessment of criteria for the role of nutritional deficiency in causing disease. 
89. Nutritional mechanism of inflammation. Interaction between nutrition and infection. 
90. The risk factors and cancer causes. The interrelationship between diet and cancer. The influence   nutrients on the development of oncological diseases. Biologically active compounds of the diet for the prevention of cancer. 
91. The relation between polyphenols, vitamins, micronutrients, and different types of cancer. Polyphenols in the study of cancer prevention. 
92. Public health perspective. Benefits of nutrigenomics for public health. The predictive power of nutrigenomics. 
93. Applications of nutrigenomics. Methodological challenges in public health nutrigenomics. Measurement accuracy and reliability. Study design. sample size and power. 
94. Dietary recommendations in the context of scientific evidence. Nutrient requirements as complex traits. Genetics as a modifier of nutritional status. Gene-guided nutrition interventions. Choline as an example. Implications for dietary guidelines.
95. GWAS and candidate gene analysis studies. The aim of genome-wide association studies, methodology and applications. Application of GWAS results for prediction an individual’s risk for physical and mental disease based on their genetic profile. 
96. Data analysis and management. Capturing human heterogeneity and diversity. Implementation of nutrigenomics in public health practice. Practical impact. Genomics literacy and training. Cost efficacy of nutrigenomics.
97. Methodological challenges in public health nutrigenomics. The technological developments in high-throughput genomics analyses: single-nucleotide polymorphisms (SNPs), quantitative transcriptional, proteomic, metabolite changes coupled with bioinformatics.
