
A SAMPLE LIST OF TOPICS OF ESSAYS FOR MEDICAL GENETICS 
 
To topic 1. 
1. Methods of DNA extraction. 
2. Identification of characteristic DNA sequences by blot hybridization by Southern 
method. 
3. DNA sequencing on Sanger. 
4. Technology of complex DNA diagnosis of the syndrome of brittle X chromosome 
(Martin-bell syndrome). 
5. Polymerase chain reaction in medical genetics.  
6. Advances in transcriptomics and proteomics in medical genetics.  
7. Genetic databases. Medical genetics databases.  
8. Mendelian types of inheritance and their application to man.  
9. Classification of mutations and mutagens. 
10. Human gene mutations: mechanisms and consequences.  
11. Methods for the identification of monogenic mutations: a) the length polymorphism of 
restriction fragments; b) allelespecific sample. 
12. SMART Pacific Biosciences technology-reading single molecules during their 
attachment to the growing DNA chain using DNA polymerase. 
13. Ethical problems of modern genetic technologies. 
14. Methods DNA chip. 
15. Diagnostics using the Fluorescence in Situ Hybridization (FISH) method. 
16. Prenatal DNA technology. 
 
To topic 2. 
1. Modern algorithms of prenatal diagnosis of hereditary diseases.  
2. Modern view of the mutation process in humans.  
3. Mutagenic factors in the human environment. 
4. Molecular genetic diagnosis (taking material for research, sample preparation, research, 
evaluation of research results). 
5. CITO-genetic diagnosis (taking the material for the study, sample preparation, study, 
evaluation of the results of the study). 
6. Non-Mendelian inheritance of hereditary diseases. Mitochondrial diseases. Diseases of 
imprinting.  
7. Congenital malformation. Etiology, classification, treatment.  
8. Ethical, legal and social problems of medical genetics.  
9. Organization of assistance to patients with genetic diseases. 
10. Family planning from the point of view of medical genetics. 
11. Prospective and retrospective consulting. 
12. Organizational system of medical genetic counseling in the Russian Federation. 
13. Genealogical research. 
14. Risk assessment of hereditary and congenital pathology in offspring. 
15. Methods of prenatal diagnosis. 
16. Order of the Ministry of health of Russia of 22.03.2006 № 185 "on mass examination 
of newborn children for hereditary diseases". 
 
To topic 3. 
1. Clinic and genetics of chromosomal diseases associated with changes in the number of 
chromosomes – down syndrome and its variants. 
2. Clinic and genetics of chromosomal diseases associated with changes in the number of 
chromosomes – Kleinfelter syndrome and its variants. 



3. Clinic and genetics of chromosomal diseases associated with the instability of 
chromosome structure – Shereshevsky-Turner syndrome. 
4. Clinic and genetics of chromosomal diseases associated with the instability of the 
chromosome structure-trisomy syndrome X. 
5. Clinic and genetics of chromosomal disorders, associated with the instability of the 
structure of the chromosome – Edwards syndrome. 
6. Clinic and genetics of chromosomal disorders, associated with the instability of the 
structure of chromosomes Patau syndrome. 
7. Clinic and genetics of chromosomal diseases associated with structural rearrangements 
of chromosomes – Orbely syndrome. 
8. Clinic and genetics of chromosomal diseases associated with structural rearrangements 
of chromosomes – cat's cry syndrome.  
9. Clinic and genetics of chromosomal disorders associated with structural 
rearrangements of chromosome 9P syndrome (the syndrome of the Retor). 
10. Clinic and genetics of chromosomal diseases associated with structural 
rearrangements of chromosomes – monosomy syndrome 9p (Alfie syndrome).  
11. Clinic and genetics of chromosomal diseases associated with microstructural 
abnormalities of chromosomes – Prader-Willi syndrome.  
12. Clinic and genetics of chromosomal diseases associated with microstructural 
abnormalities of chromosomes – Engelman syndrome.  
13. Clinic and genetics of chromosomal diseases associated with microstructural 
abnormalities of chromosomes – retinoblastoma.  
14. Clinic and genetics of chromosomal diseases associated with microstructural 
abnormalities of chromosomes – Williams syndrome.  
15. Clinic and genetics of chromosomal diseases associated with the instability of the 
chromosome structure – Blum cider. 
16. Clinic and genetics of chromosomal diseases associated with the instability of the 
chromosome structure – Louis-Bar syndrome. 
17. Clinic and genetics of chromosomal diseases associated with the instability of the 
chromosome structure – Fanconi anemia. 
18. Clinic and genetics of chromosomal diseases associated with the instability of the 
chromosome structure – syndrome of brittle X chromosome.  
19. Behavioral aspects of chromosomal pathology.  
20. Medical population genetics (hardy-Weinberg equilibrium, inbreeding, genetic drift, 
migration, natural selection, mutations).  
 
To topic 4. 
1. Methods of diagnosis of monogenic diseases. 
2. Metabolic disorders of tyrosine and phenylalanine. 
3. Congenital homocysteinemia. 
4. Genetic imprinting. 
5. Classification mandelieula pathology. 
6. Oligogene disease syndrome bardet-Biddle. 
7. Oligogene disease – nedostatochnosti cortisol-reductase (5α-reductase). 
8. Oligogenic diseases-hemochromatosis. 
9. Oligogenic diseases-Hirschsprung's disease.  
10. Gene mapping and cloning of hereditary diseases. Coupling analysis and genetic 
mapping Genetic polymorphism.  
11. Adrenogenital syndrome (21-hydroxylase deficiency) – classification, clinic. 
12. Congenital hypothyroidism. 
13. Galactosemia. 
14. Cystic fibrosis-classification, clinic. 



15. Osteogenesis imperfecta. 
16. Achondroplasia. 
 
To topic 5. 
1. Pharmacogenetic testing. 
2. Requirements for pharmacogenetic test for implementation in clinical practice. 
3. Pharmacogenetic tests recommended by the FDA for use in clinical practice. 
4. Genetic basis for testing individual drug sensitivity. 
5. The syndrome of malignant hyperthermia. 
6. reye syndrome. 
7. Vitamin D - resistant rickets. 
8. Human functional genomics. 
9. Phases of biotransformation of xenobiotics. 
10. Polymorphism of enzymes of the system of nonspecific oxidases. 
11. Pathology of glucose-6-phosphate dehydrogenase. 
12. Pathology of calcium channels and the drugs, lengthening the interval Q-T. 
13. Diseases associated with hereditary pathology of β1-and β2-receptors. 
14. Congenital pathology of acetylase. 
15. Problems of pharmacogenomics. 
16. Pharmacogenetics and pharmacogenomics as tools of personalized medicine. 
 
To topic 6. 
1. Genetic polymorphism of the reasons why the phenotype of social and medical 
importance. 
2. The concept of genetic background, the role of genetic polymorphism in the formation of 
genetic background. 
3. Genetic polymorphism and disease. 
4. Genetic polymorphism and individual drug reactions. 
5. Genome-wide Association studies in multifactorial diseases.  
6. Hereditary and environmental factors in cancer etiology.  
7. The role of epigenome in the development of human tumors.  
8. Lung cancer as a multifactorial disease. Modern approaches to prevention and 
treatment.  
9. Breast cancer: etiology, forms, modern approaches to treatment.  
10. Prevention of hereditary diseases, its types and ways of implementation. 
11. Periconception prevention of hereditary diseases. 
12. Natural and artificial environmental factors in the development of hereditary pathology. 
13. Neonatal screening of monogenic diseases. 
14. Classification of congenital malformations in humans, the causes of their occurrence, 
ways of prevention of CVD. 
15. TORCH infections, mechanisms of genome damage in TORCH infections, ways to 
prevent CVD caused by TORCH infections. 
16. Social and legal aspects of the prevention of hereditary diseases and congenital 
malformations in humans. 
 
To topic 7.  
1. Cloning in the research and treatment of human diseases. 
2. CRISPR/Cas9 technology of correction of the human genome (Clustered Regularly 
Interspaced Short terminating in short palindromic Repeats short palindromic repeats, 
regularly spaced groups). 
3. The concept of multifactorial diseases, their classification, biomedical and social 
significance. 



4. Conditionality of polygenic diseases by hereditary factors and environmental factors. 
5. Genetic prediction of polygenic diseases. 
6. Genetically determined risk factors for coronary heart disease. 
7. The concept of relative risk and its application in the study of polygenic diseases. 
8. Diagnosis of polygenic diseases, the role of the genealogical method. 
9. Prevention of multifactorial diseases. 
10. Genome-wide Association studies in multifactorial diseases. 
11. Conceptual model of causes of multifactorial diseases. 
12. Family accumulation of multifactorial diseases. 
13. Genetics of comorbid conditions. 
14. Identification of genes predisposing to multifactorial diseases. 
15. Risk group for multifactorial diseases. The concept of weighting factors. 
16. The role of heredity and environment in human hereditary pathology 
 
To topic 8. 
1. Paroxysmal nocturnal hematuria. 
2. Family hereditary erythrocytosis. 
3. Family hypotrichs. 
4. Family osteopetrosis (marble bone disease).  
5. Prevention of hereditary diseases. 
6. The concept of teratogenesis. Morphological and mental teratogenesis. Classification of 
teratogenic factors. 
7. Infectious teratogenesis, the role of TORCH infections. 
8. Natural teratogenesis. 
9. Drugs, the teratogenesis.  
10. Teratogenesis associated with hereditary diseases. 
11. Teratogenesis of diabetes mellitus in the mother. 
12. Teratogenesis in Hypo - and gipertireoze. 
13. Teratogenesis caused by the mother's bad habits. 
14. The role of non-specific oxidase system in teratogenic fetal damage. 
15. Critical periods of embryonic development, their role in teratogenesis. 
16. Classical phenotypes of patients with drug teratogenesis. 
17. Fetal alcohol syndrome and phenotype of children born to mothers of alcoholics. 


