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MEDICAL GENETICS EXAMINATION SYLLABUS
1.  Subject and goals of Medical genetics. Medical and social significance, classification and incidence of hereditary and congenital abnormalities.
2. Organization and size of  human genome. Structure of genes.
3.  Etiology of single gene disorders. Main types of nuclear DNA mutations responsible for hereditary diseases.
4. Etiology of chromosomal diseases. Types of chromosome mutations and mechanism of arising. Uniparental disomy.
5. Basic methods for studying genetic disorders in man. Pedegree, population-genetic analysis - essence, possibilities and applications.
6. Cytogenetic methods - essence, possibilities, indications. Specimens and conditions of sampling; stages of lymphocyte harvesting; significance of the most frequently applied methods of differential chromosomal staining.
7. DNA analysis: specimen for testing; DNA cloning (cellular and intracellular - PCR).
8. Direct (mutational) and indirect (polymorphic) DNA analysis - advantages, disadvanages and application. Screening and diagnostic molecular genetic methods.
9. Autosomal dominant pattern of inheritance – characteristics, pedigree criteria, genetic risks, abnormal pattern of AD inheritance, examples. 
10.  Autosomal recessive pattern of inheritance – characteristics, pedigree criteria, genetic risks, examples.
11.  X-recessive pattern of inheritance – characteristics, pedigree criteria, genetic risks, examples.
12.  X-dominant pattern of inheritance –characteristics, pedigree criteria, genetic risks, examples. Differential diagnosis between AD and XD pattern of inheritance. 
13.  Nontraditional inheritance. Mosaicism. Genomic imprinting and uniparental disomy. Examples.
14.  Nontraditional inheritance. Anticipation (dynamic mutations). Cytoplasmic (mitochondrial) inheritance. Examples.
Genetic heterogeneity (allele and locus). Pleiotropy. Variable expressivity and incomplete penetrance. Examples.
15.  Polygenic and multifactorial inheritance (threshold effect). Characteristics and genetic risks.
16.  Structure and functioning of the globin genes. Ontogenetic characteristics of normal hemoglobins.
17.  Inborn errors of metabolism – classification, prevalence, inheritance, common principles.
18.  Inborn errors of metabolism – etiology, pathogenesis, treatment, prevention.

19. Inborn errors of metabolism – phenylketonuria, lysosomal storage disorders, Wilson disease etc.
20. Genetics and genetic counseling in CF, SMA, congenital adrenal hyperplasia.
21. Genetics and genetic counseling in hemophilia A, DMD, Fra X, androgen insensitivity syndrome.
22. Genetics and genetic counseling in vit D resistant rickets, Rett syndrome.
23. Genetics and genetic counseling in Marfan syndrome, Osteogenesis imperfecta.
24. Genetics and genetic counseling in ADPKD, Huntington disease, Neurofibromatosis type I.
25. Genetics and genetic counseling of hemoglobinopathies, resulting from structural disorders of hemoglobin molecule. Sickle-cell anemia.
26. Genetics and genetic counseling of hemoglobinopathies, resulting from disorders of hemoglobin synthesis. α - and β - thalassemia.
27. Genetics of the immune response. Hereditary immunodeficiencies.
28. Pharmacogenetics - genetic essence and characteristics. Personalized medicine.
29. Chromosomal disorders - incidence, forms, cytogenetic variants, common clinical manifestation.
30. Role of chromosomal aberrations in human pathology. Reproductive failure – diagnostics, prevention.
31.  Down syndrome - incidence, clinical manifestation, cytogenetic variants, prognosis, diagnostics, prevention.
32. Chromosomal autosomal disorders (others than Down syndrome) – clinical characteristics, methods of diagnostics, cytogenetic variants, incidence.
33. Chromosomal disorders associated with aberrations of sex chromosomes / in phenotypic females / - clinical characteristics, methods of diagnostics, cytogenetic variants, incidence.
34. Chromosomal disorders associated with aberrations of sex chromosomes / in phenotypic males / - clinical characteristics, methods of diagnostics, cytogenetic variants, incidence.
35. Chromosomal disorders associated with structural aberrations of autosomes. Microdeletion syndromes.
36. Multifactorial inherited congenital anomalies - examples, diagnosis, prevention.
37. Common diseases in adults with multifactorial inheritance – diabetes mellitus, coronary artery disease, cerebrovascular disease, hyperlipidemia, psychiatric disorders.
38. Dysmorphology. Congenital anomalies - types, examples.
39. Dysmorphology. Congenital anomalies - approaches to elucidate the etiological diagnosis. Identification of syndrome.
40. Teratogenesis. Teratogens - definition, types, phenotypic expression of teratogenic effect.
41. Intelligence and intellectual (dis)ability. Genetic causes for mental retardation.
42. Genetics of cancer. Malignancy as phenotype. Characteristics of neoplasia.
43. Genetics of cancer. Malignancy as genotype. Disorders with impairment of tumor-suppressor genes. Loss of heterozygosity.
44. Genetics of cancer. Malignancy as genotype. Disorders with impairment of protooncogenes. Pathways activating onco-hematological disorders.
45. Genetics of cancer. Malignancy as genotype. Disorders with impairment of DNA reparation.
46.  Basic approaches for genetic prevention. Organization of genetic services in Bulgaria. National programs – for diagnostics and prevention of genetic disorders and predispositions and of rare diseases.
47. Genetic screening as approach for prevention of genetic disorders. Newborn screening for metabolic disorders.
48. Genetic screening as approach for prevention of genetic disorders. Maternal serum screening of pregnant women.
49. Genetic counseling - definition, goals, stages of implementation, problems to identify the diagnosis and evaluate the genetic risks, indications for referral.
50. Genetic counseling in single gene disorders – principles, approaches.
51. Genetic counseling in chromosomal disorders and reproductive failure – principles, approaches.
52. Genetic counseling in multifactorial congenital anomalies and common diseases in adults.
53.  Prenatal diagnosis as a genetic approach for prevention. Techniques and methods for genetic evaluation.
54. Up-to-date approaches for treatment of hereditary diseases and predispositions. Targeted therapy.
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