SYLLABUS
for the education cycle starting in the academic year 2021/2022
	Name of course/module
	Genetics

	Name of unit(s) in which the course is implemented
	Department of Clinical Genetics 

	E-mail of the unit
	genetyka@umb.edu.pl

	Faculty
	Faculty of Medicine with the Division of Dentistry and Division of Medical Education in English

	Major
	Medicine

	Mode of study
	long-cycle studies

	Form of study
	full-time                                  part-time 

	Language of the course
	Polish                                                English  

	Course type
	obligatory                              facultative 

	Year/ semester
	I    II    III    IV    V   VI 
	1    2    3    4    5    6    7     8    9
10   11    12  

	Introductory courses and essential requirements
	Anatomy, embryology, molecular biology, biochemistry, physiology, elements of pathophysiology 

Implementation of learning outcomes in the scope of knowledge, skills and competences from the previous years  

	Number of hours of teaching divided into forms of teaching
	10h lectures, 10h seminars, 20h practical classes

	Course assumptions and objectives
	The student should know the basic mechanisms of inheritance, etiology and phenotypic modifications (including elements of dysmorphology) of selected genetically conditioned disorders in order to clinically diagnose genetically conditioned syndromes; Understand the aims, principles and stages of genetic counselling and psychological conditions of the crisis syndrome of the parents of the children with genetic syndromes in connection with obtaining information about genetic diagnosis of disorders in the child and ways to cope with this problem in the doctor-patient relationship; Understand the basis of segregation analysis of pedigrees and ways of inheritance of genetic disorders, principles of estimating the probability of giving birth to a child with developmental defects and genetic risk of various pathologies of pregnancy; Understand the principles of non-directive counselling taking into account the autonomous choice of parents regarding procreation decisions, the possibility of prenatal diagnosis of a given disorder and other management options taking into account the multiculturalism of families subject to genetic counselling; Understand the basics of cytogenetic and molecular diagnosis of genetic syndromes verifying the clinical diagnosis; Should know the principles of collecting and securing the biological material for genetic tests and preparing the documentation including photographic documentation of the phenotype of the tested persons.  

	Teaching methods

	Lectures - multimedia presentations  

Practical classes - multimedia presentations, discussion, independent preparation by the student of the given topics, practical part - performance by students of the tasks, ordered by the tutor, related to the exercise topics, visits to the units in which persons with genetic disorders stays. 

	Name and surname of the tutor
	Scientific & didactic and didactic staff employed at the Department of Clinical Genetics:

1 . dr hab. n. med. Barbara Panasiuk

2. dr n. med. Renata Posmyk

3. dr n. med. Beata Stasiewicz-Jarocka

4. dr n. med. Natalia Wawrusiewicz-Kurylonek

	Name and surname of the person responsible for teaching
	dr n. med. Renata Posmyk


	Symbol 

and number of the learning outcome

in accordance with the educational standard and other subject learning outcomes
	Description of the learning outcomes for the major
	Form of training
	Method of verification of assumed learning outcomes

	Knowledge 

	C.W1
	knows and understands basic terms regarding genetics
	lectures, practical classes:
	Summarizing methods:
- written assessments– test
Formative methods
- observation of student work

- assessment of the student’s activity during classes

- discussion during classes

- entry assessments  

	H.W23
	Knows the basic elements of genetic counselling
	lectures, practical classes:
	

	C.W2
	knows and understands the phenomena of genes coupling and cooperation
	lectures, practical classes:
	

	H.W24
	Recognises syndromes of dysmorphic features 
	lectures, practical classes:
	

	C.W3
	Know and understand normal human karyotype and different types of sex determination  
	lectures, practical classes:
	

	H.W25
	Knows modern diagnostic techniques of chromosome evaluation important in clinical practice and the principles of cytogenetic nomenclature
	lectures, practical classes:
	

	C.W4
	Knows and understands the structure of chromosomes and the molecular basis of mutagenesis  
	lectures, practical classes:
	

	H.W26
	Describes genotoxic effects of environmental factors on the human genome
	lectures, practical classes:
	

	C.W5
	Knows the principles of inheritance of a number of traits, inheritance of quantitative traits, independent inheritance of traits and inheritance of extra-nuclear genetic information 
	lectures, practical classes:
	

	H.W27
	He knows the principles of inheritance of monogenic disorders, inheritance of polygenic, chromosomal and other disorders depending on the mechanisms of formation 
	lectures, practical classes:
	

	C.W7
	Knows and understands aberrations of autosomes and heterosomes causing diseases, including cancer oncogenesis   
	lectures, practical classes:
	

	CW6
	Basics of pharmacogenetics. Personalized medicine.
	lectures
	

	H.W28
	He knows clinical diagnosis of chromosomal disorders
	 lectures, practical classes:
	

	C.W9
	He knows the basis of diagnosis of gene and chromosome mutations responsible for inherited and acquired diseases, including neoplastic diseases
	 lectures, practical classes:
	

	C.W41
	Know basic directions of therapy development, in particular the possibilities of cell, gene and targeted therapy in specific diseases 
	lectures
	

	CW8
	Knows factors influencing primary and secondary genetic balance of the population
	lectures
	

	H.W29
	Can indicate therapeutic and rehabilitation perspectives for people with intellectual disability caused by genetic changes 
	 practical classes
	

	Skills

	C.U1
	Analyses genetic crosses and pedigrees of human traits and diseases, and assesses the risk of a child being born with chromosome aberrations  
	practical classes
	Summarizing methods:
- performance of a specific task


	H.U22
	He knows the principles of morphological and behavioural phenotype assessment in clinical diagnosis of genetic disorders
	practical classes
	

	C.U3
	Decides on the need to perform cytogenetic and molecular tests 
	practical classes
	

	H.U23
	Can make a decision on the need to perform cytogenetic and molecular tests depending on the clinical diagnosis in a proband or a married couple interested in pre-natal diagnosis 
	practical classes
	

	C.U4
	Performs morphometric measurements, analyses the morphogram and records karyotypes of diseases 
	practical classes
	

	H.U24
	Can interpret the results of cytogenetic and molecular tests in relation to clinical assessment of the examined persons 
	practical classes
	

	C.U5
	Estimates the risk of a given disease in offspring based on family predispositions and influence of environmental factors 
	practical classes
	

	H.U25
	Knows the elements of genetic counselling and how to communicate the nature of a given genetic disorder and the likelihood of its occurrence in the next offspring
	practical classes
	

	CU2
	Identifies indications for prenatal tests
	practical classes
	

	social competences

	K2
	is able establish and maintain a deep and respectful contact with patients, as well as show understanding for world-view and cultural differences
	lectures, practical classes:
	Formative methods
- observation of student work

	K3
	is guided by the welfare of the patient
	
	

	K4
	perceives and recognises own limitations and makes self-assessments of deficits and learning needs
	
	

	K1
	respects medical confidentiality and patient rights
	
	

	K7
	uses objective sources of information
	
	

	K8
	formulates conclusions from own measurements or observations
	
	

	K10
	formulates opinions on various aspects of professional activity
	
	


	ECTS credits
	1,5

	Student workload

	Form of activity
	Number of hours to complete the activity 

	Activities requiring participation of the tutor:

	1. Course completion: lectures (according to the study plan)
	10

	2. Course completion: practical classes (according to the study plan)
	20

	3. Course completion: seminars (according to the study plan)
	10

	4. Course completion: optional classes
	

	5. Participation in consultations
	2

	
	hours total: 42

	Independent student work:

	1. Self-preparation for theoretical and practical classes (making a project, documentation, case description, etc.)
	8

	2. Self-preparation for assessments/tests
	10

	3. Self-preparation for the final examination/assessment
	10

	
	hours total: 28


	Learning content of the course

	Learning outcomes

(symbol and number)
	Topics

	C.W1, C.W2
	History of the development of genetics. Basic genetic concepts, definitions.

	C.W.1, C.W5

H.W27
	Division of genetic disorders. Types of inheritance (classical - Mendelian and non-classical - examples of deviations from Mendelian inheritance).

	C.W1, C.W9

H.W28
	Introduction to cytogenetics. Mitosis, meiosis, crossing-over. Non-disjunction. Concept of chromosome aberrations. Division of chromosome aberrations. Chromosome instability.

	C.W1

H.W23

H.W24
	Genetic counselling. Definition. Scope of genetic counselling.  Elements of genetic counselling. Clinical and phenotypic (morphological and behavioural) diagnosis.  Pedigree analysis. Genetic prognosis. Multidisciplinary care of the patient and his family. Down's syndrome- example of complex genetic counseling

	C.W1, C.W9
	Fundamentals of oncogenetics. Concept of germinal and somatic mutations. Acquired versus inherited tumours.

	C.W9
	Prenatal diagnosis. Child as a patient before and after birth. Palliative care of children with lethal malformations.

	C.W3

H.W23

H.W25
	Reproductive failure. Clinical and prognostic significance of carrying reciprocal and robertson chromosomal translocations (problems of procreation and pregnancy in a family). Disorders of sex determination and differentiation in clinical practice.

	C.W1

C.W2

C.W5
	Fundamentals of epigenetics. Examples of epigenetic disorders (Angelman, Prader-Willi, Beckwith-Wiedeman, Russell-Silver, UPD14 syndrome) - genetic counselling.

	C.W5, C.W8

H.W27
	Multifactorial inheritance - complex diseases. Genetic predisposition of common diseases. Concept of polymorphism. Population genetics.

	C.W6, C.W41
	Pharmacogenetics. Personalized medicine in the treatment of cancer and civilization diseases (e.g. diabetes, cardiovascular diseases)

	C.W1

H.W23

H.W24
	Morphological phenotype and malformations as a basic element of clinical diagnosis of genetically determined disorder.

	C.W1

H.W24

H.W26
	Congenital malformations. Etiology. Epidemiology. Classification, concepts.  Definitions: small defect, large defect, single vs. multiple defects. Examples of the most common congenital defects.
Basic mechanisms of defect formation: malformation, dysplasia, disruption/interruption, deformity; sequence, complex, coupling/association, syndrome. Clinical examples.

	C.W1

H.W26
	Teratology. Teratogenesis. Teratogen. Examples of teratogenic factors

	C.W1

H.W24
	Dysmorphology - definition. Principles of dysmorphological examination (photographic documentation, anthropometric measurements). Sample examination protocol - figure, thorax, upper and lower limbs, head, facial region, eye region, nose region, mouth region, nasal region.

	C.W1, HW27
	Genetically determined diseases - basic terms, division  

	C.W1, HW27
	Genetically conditioned diseases - characteristics of particular groups, examples

	C.W1, HW27
	Modes of inheritance - autosomal dominant inheritance, autosomal recessive inheritance

	C.W1, HW27
	Modes of inheritance - X chromosome linked dominant inheritance, X chromosome linked recessive inheritance, mitochondrial inheritance 

	C.W5
	Segregation analysis of pedigrees and its importance in determining modes of inheritance. Determination of the likelihood of recurrence of the disorder and other pathologies in a family.

	C.W5, H.W27
	Practical construction of pedigrees. 

	C.W3, C.W4, H.W25 
	Indications for karyotype testing. Collection and preservation of biological material for cytogenetic studies. 

	C.W3, C.W4, H.W25
	Stages of karyotype testing.  

	C.W3, C.W4, H.W25
	Methods of obtaining chromosomes from different tissues

	C.W4, H.W25
	Evaluation of chromosomes by striatal and molecular techniques.

	C.W4, H.W25
	Normal human karyotype. International System of Cytogenomic Nomenclature (ISCN).

	C.W3, H.W25
	Numerical and structural chromosomal aberrations. Division of aberrations by mechanism of formation and clinical implications. Concept of balanced and unbalanced karyotype.

	C.W1, C.W9, H.W27
	Concept of gene, structure and organisation of genes, flow of genetic information, concept of mutation, types of mutations (substitutions, insertions/deletions, splicing, amplifications) and their potential consequences, causes of mutations, examples of monogenic and polygenic diseases. 

	C.W9 
	Molecular laboratory techniques for mutation detection : PCR, PCR-RFLP, nucleic acid hybridization, microarrays, sequencing (Sanger, NGS).

	H.U24
	Interpretation of molecular findings from electrophoresis and agarose electrophoresis nucleic acid separation images. 

	H.U24, C.W9
	Scheme for the preparation of a molecular examination report. Rules of recording the results of molecular tests according to the recommendations of the Polish Society of Human Genetics. 

	C.U4
	Cytogenetic and clinical interpretation of numerical and structural constitutional aberrations according to ISCN rules - practical classes. 

	C.U3
	Inactivation of the X chromosome. Importance of assessment of the X chromosome inactivation process. 

	C.W7
	Chromosome aberrations in diseases of the haematopoietic and lymphatic system. 

	C.U4
	Interpretation of cytogenetic somatic changes (chromosome aberrations) in diseases of the haematopoietic and lymphatic system.

	C.U3, H.U24
	Laboratory diagnosis of monogenic diseases (selection of molecular genetics method depending on the type of disease). 

	C.U3, H.U24, CW6
	Usefulness of Sanger and next generation sequencing (NGS) techniques in molecular genetic diagnosis of cancer and non-cancer diseases.    

	C.W9
	Nomenclature used in the molecular diagnosis of monogenic diseases: ACMG, HGVS,  HGMD. Examples of molecular test result records. Report of a molecular test.

	C.U3, CW6, C.W9
	The importance of genome, exome and transcriptome research analysis in modern medicine. 

	C.U3

H.W27
	Disorders inherited in an autosomal dominant manner (NF1 and NF2, tuberous sclerosis, achondroplasia, Apert syndrome, Pfeiffer syndrome, Crouzon syndrome, TRP syndrome, Huntington's disease, cerebellar ataxia type 1, myotonic dystrophy type 1, Marfan syndrome, Ehlers-Danlos syndrome, Sotos and Weaver syndrome, hypertrophic and dilated cardiomyopathy, familial hypercholesterolemia) - genetic counselling.

	C.U5

H.W27
	Disorders inherited in an autosomal recessive manner (congenital deafness, albinism, epidermolysis bullosa, spinal muscular atrophy, cystic fibrosis, phenylketonuria, metabolic blocks) - genetic counselling.

	C.U5

H.W27
	X-linked syndromes (fragile X syndrome, Duchenne-Becker muscular dystrophy, haemophilia A, daltonism, Coffin-Lowry syndrome, Alport syndrome, Rett syndrome, Vitamin  D-resistant rickets, hypertrichosis) - genetic counselling.

	C.W5

H.W27
	Mitochondrial disorders - examples, genetic counselling.

	C.W3, C.W7

H.W28
	Chromosome syndromes. Trisomies: 13 (Patau syndrome), 18 (Edwards syndrome), 21 (Down syndrome). Mosaic trisomies 8 (Warkana syndrome) and 9. Genetic counselling. Clinical problem solving. 

	C.W3, C.W7

H.W28
	X chromosome monosomy (Turner syndrome), Klinefelter syndrome. Genetic counselling

	C.W3, C.W7

H.W28
	Partial monosomies: 5p (Cri du chat syndrome), 4p (Wolf-Hirshchorn syndrome. Genetic counselling.

	C.W3, C.W7

H.W28
	Microdeletion syndromes ( Di George syndrome,  Phelan-Mc Dermid syndrome,  Williams syndrome,  Smith-Magenis syndrome). Genetic counselling

	C.W5, C.W9

H.W27
	Hereditary predisposition to cancer - genetic counselling: HBC syndrome, HBOC syndrome, HOC syndrome, Lynch syndrome, FAP syndrome, Gorlin syndrome, Peutz-Jeghers syndrome, von Hippel-Lindau syndrome, Li-Fraumeni syndrome, retinoblastoma, Wilms tumour, hereditary gastric cancer. Clinical problem solving. Genetic counselling.

	C.U3

H.U22

H.U23

H.W29
	Clinical practical classes. Taking medical history and physical examination of nursing home residents. Assessment of dysmorphia, making an initial diagnosis, planning genetic diagnosis, developing genetic counselling.


	Obligatory literature: (1-2 items)

	

	Supplementary literature: (1-2 items)

	


	Criteria for the assessment of the achieved learning outcomes and the form and conditions of obtaining credit for the course: 

	The prerequisite for passing the course is a written assessment in the form of a test. In order to take a written test, it is necessary to pass all classes (lectures - obligatory attendance, practical classes - attendance on all classes and active participation in classes according to the schedule); in case of excused absence - the obligation to make up the classes after previous arrangement with the lecturer.  


dr n. med. Renata Posmyk

……………………………………………………..………………………
(date and signature of the head of the teaching unit or the course coordinator)
