Methodical recommendations for Practical training
Fall semester 2020-2021 academic years

on the educational program “MMK 6307 - Molecular mechanisms of carcinogenesis”

	Weeks 
	Topic Name 
	Hours
	Max. bands

	1
	PT1. (i) Nature of spontaneous DNA damage and their role in mutagenesis. 

(ii) Nature of oxidative DNA damage and their role in aging and cancer.
	1
	10

	2
	PT 2. (i) Nature and mechanisms of chemical mutagens and carcinogens. 

(ii) Role of ultraviolet and ionizing radiation in DNA damage and mutagenesis.
	
	10

	3
	PT 3. (i) DNA damage response in bacteria and its role in mutagenesis. 

(ii) DNA damage responses in eukaryotes and their role in mutagenesis. 


	1
	10

	4
	PT 4. (i) Principles of base excision repair and role in genome stability. 

(ii) DNA glycosylases: their substrate specificities and role in mutagenesis. 


	1
	10

	5
	PT 5. (i) Principles of nucleotide incision repair pathway. 

(ii) AP endonucleases: their substrate specificities and biological roles. 


	1
	10

	6
	PT 6. (i) Mechanisms of direct repair of ultraviolet and alkylation DNA damage. 

(ii) Oxidative DNA demethylases and epigenetic reprogramming. 


	1
	10

	7
	PT 7. (i) Principles of nucleotide excision repair in bacteria: role in mutagenesis and cell survival. 

(ii) Principles of nucleotide excision repair in eukaryotes: role in protection against chemical carcinogens and UV
	1
	10

	8
	PT 8. (i) Role of RecA and Rad51 proteins in homologous recombination and repair. 

(ii) Role of homologous recombination in maintenance of genetic variability in population and avoidance of deleterious mutations. 


	1
	5

	9
	PT 9. Principles of non-homologous end joining (NHEJ) 

(ii) Repair of double strand breaks generated by ionizing radiation and immune system”.

	2
	15

	10
	bacteria.

(ii) Principles of mismatch repair in eukaryotes and their role in cancer. 

	2
	15

	11
	PT 11. (i) Poly(ADP-ribose polymerases (PARP): structures and functions. 

(ii) Poly(ADP-ribose polymerases (PARP): chromatin remodeling and epigenetic regulation.

	2
	13

	12
	PT 12. (i) DNA glycosylase mediated aberrant error prone repair and its role in cancer and aging. 

(ii) Aberrant DNA repair and evolution of CpG islands in warm blood animals. 


	1
	8

	13
	PT 13. Fanconi anemia, a major cellular system to detect and repair inter-strand DNA crosslinks (ICLs). 

(ii) Alternative DNA glycosylase dependent repair of inter-strand DNA crosslinks (ICLs). 


	
	

	14
	PT 14. (i) Mutational patterns in mitochondrial genome and role of oxidative stress and aging. 

(ii) Mitochondrial DNA replication and repair: evidence for asymmetric DNA strand inheritance


	
	

	15
	PT 15. (i) Mechanisms of mutagenesis in cancer. 

(ii) Passenger and driver mutations in cancer. 


	
	

	Recommendations  
	The course includes lectures, laboratory works, and individual tasks. In case of illness, traumas, disabilities, accidents, or scientific/business trips students are allowed to get extra bands over time. Also in these cases, students can select the most comfortable way to do it. All bands will be added to the final grade at the end of the semester. Discussions, disputes, and active participation in classes are highly encouraged. The lecturer can give additional tasks if they are not sure about student's knowledge.
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