
 

 

COURSE DATASHEET 

to prepare scheme for an international course 

 

1. Course data 

1.1. Title: Cytogenetics 

1.2. Neptun code: SMKNG4054BN 

1.3. Responsible Department/Institute: Institute of Microbiology and Genetics and Biotechnology 

1.4. Applicable cources: MSc in Agricultural Biotechnology 

1.5. Pre-requisite (if there is any):- 

1.6. Method of assessment: signiture/practical credit/exam/comprehensive exam/oral/written 

(underline the relevant terms) 

2. Content 

2.1. Competence acquired by students 

a) Knowledge of students:  

The course puts emphasis on chromosome organization and the behavior of chromosomes during 

mitosis and meiosis, deals with the morphology, structure and movement of chromosomes, with the 

chromosomal variations in structure and number, sex determination, X-linked inheritance, genetic 

basis of evolutionary changes, evolution of the karyotype, genome evolution, different cytogenetic 

techniques, including molecular cytogenetics. Practice safe laboratory techniques, Describe 

chromosomal alterations, , their causes, and their clinical implications, Describe the role of 

chromosomal alterations, variety of cytogenetic concepts and methodologies 

b) students' abilities 

Upon completion of this course students will be able to:ompare and contrast the strengths and 

limitations of the various cytogenetic assays, Apply principles of effective written and , oral 

communication to cytogenetics topics.Critique published cytogenetics literature, Write a research 

proposal related to cytogenetics or chromosomes, Interpret cytogenetic nomenclature, . Understand 

ethical issues in the life sciences, . Develop cooperative attitudes and skills,  Develop oral 

communication (presentation) skillsm ,  Develop critical thinking and problem solving skills  Develop 

scientific writing skills, Develop laboratory technical skills in the life science, Learn how to develop 

and test hypothesesm . Be able to research topics (library skills) 

 

2.2. Course schedule (one semester is 13 weeks long). 

Content of the lectures and practices 

 

1. History of Cytogenetics.  Developing the Chromosome Theory. Introduction to the microscope 

and laboratory. 

2. Metods of making cytological preparations. Pretreatment, fixation, staining, banding techniques.  

3. Structure and function of chromosomes 

4. Specific chromosomes: lampbrush chromosomes, polytene chromosomes, B chromosomes, di- an 

multicentric chromosomes, sex chromosomes. Sex determination.  

5. Making sense of the cell cycle Endomitosis and  polyteny.   Control of mitosis.. 

6. Meiosis.  Formation of gamets in plants and animals.   The role of meiosis in increasing genetic 

variability. Meiosis and Mendel..Mendel and principles of heredity 

7. Linkage and chrossing over, recombination.. Molecular mechanism of crossing over, 

chromosomal evidence of crossing over. Cytogenetic techniques of studying meiosis. .  

8. Changes in chromosome number - aneuploidy and euploidy, their origins, cytogenetic effects, use 

in crop breeding, and adaptive significance. 

9. Variations in chromosome structure, their origins, cytogenetic effects, use in crop breeding. 

10. Variant chromosomal systems. Artificial Chromosomes 



 

 

11. Identification of chromosomes using different staining techniques  

12. Cytogenetics of humans, animals and plants. Sex determination, X-linked inheritance.  Genetic 

basis of evolutionary changes. Evolution of the karyotype. Genome evolution 

13. Molecular cytogenetics. Advances  in  plant chromosome identification and cytogenetic 

techniques. Application  of various  molecular cytogenetic  methods (FISH,  GFP,  CGH)  in  

plant  breeding. Evaluation of student’s  works 

 

Practice: 

1. Basic rules of laboratory safety (genetics,cytogenetics, biotechnology).. 

2. Elements of microscopic technique.   

3. Handling pipettes, preparation of solutions used in molecular genetic laboratory. Calculation of 

concentrations. Preparing dilutions for cytological studies. . Mitosis.. Lecture and examination of 

prepared slides. Preparation of materials for the following laboratory  

4. Mitosis - the preparation and analysis of microscope slides of mitosis. 

5. Mitosis - analysis of colchicine-arrested mitoses. The preparation of karyotypes. 

6. Meiosis - the process of meiosis. Lecture and examination of prepared slides. Collection and 

preparation of materials for the following laboratory. 

7. Meiosis - the demonstration and analysis of meiosis in various species (the student makes their 

own slides).. 

8. Chromosomal aberrations. Their identification in experimental materials. Images and animations 

of chromosomes and karyotypes and genetic topics for genetic education. Material about normal 

cases and chromosomal structural abnormalitie 

9. Preparation of materials for the following laboratory. 

10. Molecular cytogenetic techniques.  FISH images, protocols and links. PPT presentation of  the 

students on the given topic.Presentation of the laboratory protocols of students.  

11. PPT presentation of  the students on the given topic 

 

2.3. Credits: 3 

Weekly workload: 1 hrs lecture /week+ 2 hrs practice/week 

 

3. Involved teachers   

3.1. Head of course and lectures (name, status, scientific degree) 

 Katalin Mázik Tőkei, PhD (assistant professor)  

3.2. Practice  instructors : Katalin Mázik Tőkei, PhD (assistant professor) 

 

4. Study material and infrastructure 

4.1. Complsory literature: - 

4.2. Recommended literature: 

 

On line textbook: Introductory Cytogenetics.  (http://www.umanitoba.ca/afs/plant-science/courses.  

P. K. Gupta, 2007. Cytogenetics,  Rastogi Publications,  429. p 

http://www.ebooks.com/588314/cytogenetics/gupta-p-k/ ISBN 81- 7133-737-6 

Ram.J. Singh. 2002.  2.nd ed.  Plant cytogenetics. ISBN 0-8493-2399-6 

Introductory Cytogenetics.  On line textbook  

http://home.cc.umanitoba.ca/~frist/PLNT3140/lectures.html 

Lab Manual  for Introductory Cytogenetics  

http://home.cc.umanitoba.ca/~frist/PLNT3140/lab/CytoLabManual.pdf 

Klug, M.R- Cummings. 1996. Concepts of Genetics.  (Selected chapters)) 

GEORGE FEDAK,  NAMSOO KIM.2008.  TOOLS AND METHODOLOGIES FOR 

CYTOGENETIC STUDIES OF PLANT CHROMOSOMES. (SSN 0564–3783. Цитология и 

генетика. 2008. № 3). TOOLS AND METHODOLOGIES FOR CYTOGENETIC ... 

cytgen.com/articles/4230064a.pdf 

http://www.umanitoba.ca/afs/plant-science/courses
http://www.google.hu/search?hl=hu&tbo=p&tbm=bks&q=inauthor:%22P.+K.+Gupta%22
http://www.ebooks.com/588314/cytogenetics/gupta-p-k/
http://home.cc.umanitoba.ca/~frist/PLNT3140/lectures.html
http://home.cc.umanitoba.ca/~frist/PLNT3140/lab/CytoLabManual.pdf
https://www.google.hu/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&ved=0CHgQFjAJahUKEwjyn4WYsezHAhWFPxQKHXaTCUE&url=http%3A%2F%2Fcytgen.com%2Farticles%2F4230064a.pdf&usg=AFQjCNG8g0Bzyuc-YhD2MUqO1A9Y2EO4ew&cad=rja


 

 

Debbie M. Figueroa, Hank W. Bass  A historical and modern perspective on plant cytogenetics. 

http://bfg.oxfordjournals.org/content/9/2/95.fullChromosome Abnormaliities And Genetic Counseling 

Author: McKinlay, R.J., Gardner, G.R., Sutherland, L.G. And Schaffer, L.G. 

Edition: 4th Edition Publisher: Oxford University Press 2011 

Klug, M.R- Cummings. 1996. Concepts of Genetics 

G. Clark(ed). 1981. Staining procedures.  Willliams, Wilkins, Baltimore, London, Los Angeles, 

Sydney. 

 

4.3. Infrastructure available for the course: 

The Institute  of Genetics  and Microbiology and Biotechnology  has lecture room and laboratory 

equipped with  microscopes suitable for cytological examinations , studying  mitotic, meiotic 

preparations 

5. Quality assurance  

5.1. Quality control methods (a megfelelő aláhúzandó): 

• Evaluation of lecturers of other subjects based on the knowledge acquired in the course. 

• Feedback from students after the course – evaluation sheet 

• Feedback from students after the final exam – evaluation sheet 

• Alumni feedback 

 

6. Course requirements: 

Attendance requirements 

The  attendance of the practicals is obligatory! 

Assessment Summary 

The assessment for this unit consists of the following items. Please note that a mark of 50% or 

greater for EACH component is required to pass this unit. 

Outcome Assessed 

Test 1 (Weeks 1-4,  5  %  , Assessment on all material covered in lectures and practicals  .   

Test 2 Weeks 5 to 9,  5  % , Assessment on all material covered in lectures and practicals   

Practical Assessment 25%  The Practical component will be assessed during the practicals. Students  

willbe expected to complete the practical tasks, and prepare a lab protocol for the last lecture.  

Assay on the diven topic, 10 %  

PPT presentation on the given topic, 10 % 

Final Exam 45%  The final exam will assess your attainment of the learning outcomes on all material 

covered in lectures and practicals. This will be a closed book exam. Further details regarding the final 

examinations will be provided later in the semester 

The five grades are 1, 2, 3, 4, 5 according to the scored points of the total 100, listed below in the 

table: 

 

5 (excellent) 86-100 scores 

4 (good) 76-85 scores 

3 (satisfactory) 61-75 scores 

2 (pass) 51-60 scores 

1 (fail) 50 scores and below 

The student, who did not scored at least 51 point by the first written/oral exam, can repeat exam twice 

again, then once more in oral form. 

 

 

Gödöllő, 19 of  September,  2017.       Dr. Katalin Mázik Tőkei 
 

http://bfg.oxfordjournals.org/content/9/2/95.full

