
Lectures program for medical students 

 

 

Medical Genetics is one of the fastest growing trends in medical practice. Its achievements 

have important implications for clinical practice in various areas - pediatrics, hematology, 

oncology, Neurology, Nephrology, ophthalmology, endocrinology, cardiology, Obstetrics and 

Gynecology, Therapy.  

The aim of the lectures is to provide a modern knowledge of human hereditary pathology 

structured in a logical sequence - biological bases of hereditary structures, etiology, 

pathogenesis, inheritance, classification, clinical and genetic polymorphism of hereditary 

diseases; application in clinical practice of the achievements in the diagnosis, treatment and 

prevention of the monogenic and the polygenic pathology, of the chromosomal diseases and 

hereditary predispositions. The principles, organization and tasks of medical and genetic 

counseling, approaches and indications for prenatal diagnosis, organization and the nature of 

genetic screening will be discussed. Included are the genetic problems of the hereditary 

oncodiseases, mitochondrial diseases, diseases defined by dynamic mutations. For the first 

time the preimplantational and preconceptional diagnosis and treatment of genetic diseases 

(conventional and genetic) are highlighted. 

The aim is by modernizing the education process to create medical doctors, who will be 

actively involved in the prevention of hereditary diseases and susceptibilities  through the 

targeting of patients to genetic counseling, assistance in the performing of the screening 

programs, evaluation of the indications of DNA diagnostics, cytogenetic analysis, prenatal, 

preimplantational and postnatal diagnosis.  

Study of medical genetics is an ongoing process that must continue after completion of the 

university education, to be at the European level in education.  

Students should know:  

• How genetic factors determine the incidence of monogenic diseases and create 

predisposition to multifactorial diseases;  

• What are the clinical manifestations of common mendelian and chromosomal disorders;  

• To design pedigree pal for medical use, to recognize the mode of inheritance and other 

features revealing genetic diseases in the families;  

• To identify patients with a predisposition to common diseases;  

• To identify genetic risk in families affected by monogenic or multifactorial disease;  

• The advantages and limitations of presymptomatic tests for genetic diseases;  

• To know the set of clinical and paraclinical tests used for diagnosis of genetic diseases,also 

the steps of diagnosis;  

• To know cytogenetic, molecular, genetic and biochemical diagnostic tests;  

• To know the suitable techniques and approaches to genetic counseling of the genetic 

diseases;  

• To recognize and interpret the common congenital anomalies and development disorders;  

• To identify patients with congenital errors of metabolism;  

• To know the indications and the methods for prenatal diagnosis.  

• To know the principles of the genetic screening and implementation of existing screening 

programs;  

• How congenital and acquired genetic changes may lead to development of malignant tumors 

and identify how these changes can be used for diagnosis, prediction and prevention of 

malignancies;  

• How genotype of the patient can be used to develop more effective approaches to 

maintaining health, for diagnosis and personal treatment for the patient;  

• To work with medical geneticists in multidisciplinary teams to build a plan for diagnosis and 



therapy of genetic disease.  

 

The course ends with a test, which consists of two parts - practical (approaches to building a 

genetic diagnosis and prognosis) and theoretical exam (test and oral exam on the thematic 

material).  

 

Contents of lectures  

 

Topic I. Objective, subject and goals of medical genetics. Genomics, proteomics, 

metabolomics, pharmacogenomics and others.  

Theme II. Monogenic etiology of the disease. Mutations in the nuclear and mitochondrial 

DNA. Reparations defects in DNA. Polygenic genetic bases of diseases.  

Theme III. Methods for prenatal and postnatal diagnosis of monogenic diseases. Diagnostic 

approaches for determining the genetic components of poligenic diseases.  

Theme IV. Monogenic diseases. Congenital errors of the metabolism - etiology, pathogenesis, 

clinical features, cytogenetic diagnosis and genetic risk.  

Topic V. Monogenic diseases. Hemoglobinopathies. Congenital defects of the connective 

tissue.  

Topic VI. Inheritance and multifactorial diseases. Genetic predisposition to certain 

psychiatric, cardiovascular, gastrointestinal and other diseases.  

Topic VII. Genetic aspects of oncodiseases. Cell cycle. Apoptosis. DNA mutations that alter 

the activity of genes involved in tumorogenesis. Hereditary and sporadic cancers.  

Topic VIII. Conventional therapy and gene therapy of hereditary diseases and predispositions.  

Topic IX. Pharmacogenetics and pharmacogenomics.  

Topic X. Chromosomal structure and function. Mitochondrial chromosomes. Chromosomal 

heteromorfisme- biological nature and clinical significance.  

Cytogenetic and molecular-cytogenetic methods for prenatal and postnatal diagnosis of 

chromosomal diseases.  

Topic XI. Chromosomal diseases - etiology, pathogenesis, clinical features, cytogenetic 

diagnosis and genetic risk.  

Topic XII. Prevention of hereditary diseases.  

Topic XIII. Medical and genetic counseling.  

Topic XIV. Ethical, legal and social problems of medical genetics and genomics. 

 


