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	1. Course title:    Molecular Biology  lecture

	
	

	2. Code: 
	3. Type (lecture, practice etc.): lecture

	
	

	4. Contact hours: 3 hours per week
	5. Number of credits (ECTS): 3

	
	

	6. Preliminary conditions (max. 3): 

 Biochemistry lecture 

	
	

	7. Announced:  FORMCHECKBOX 
fall semester,  FORMCHECKBOX 
spring semester,  FORMCHECKBOX 
both 

	
	

	8. Limit for participants: no limit

	
	

	10. Responsible teacher (faculty, institute and department): 
Dr. Peter Putnoky (Faculty of Sciences, Institute of Biology, Department of Genetics and Molecular Biology

	
	

	11. Teacher(s) and percentage: 
	Dr. Peter PUTNOKY
	100 %

	
	
	

	
	
	

	
	

	12. Language: English

	
	

	13. Course objectives and/or learning outcomes: 

Objectives: The lecture introduces students to structures of the genes and genomes and to the regulation of gene expression. They will get a picture about the basic results in molecular biology as well as about the basic methods applied in these research.
Learning outcomes: students completing the course will have knowledge on the structure of genes and genomes, as well as on the regulation of gene expression and on the basic methods in this area. They will have the basic  technical terms and will be able to understand the scientific literature of this field  They will have a competence of evaluating readings in molecular biology. Their positive attitude towards innovative methods will increase significantly.


	
	

	14. Course outline 

Week 1. DNS structure and function, replication. Plasmids. Recombinant DNA technology: restriction endonucleases and the molecular cloning. 
Week 2. DNA purification, agarose gel electrophoresis, physical mapping. Cloning vectors, detection of the insert DNA. Genomic libraries, plasmid, bacteriophage, cosmid vectors, lytic cycle of the lambda phage, in vivo and in vitro DNA packaging. BAC and YAC vectors; methods to isolate genes from a genomic library. 
Week 3. Theory and practice of molecular hybridization, radioactive labelling and fluorescent dyes, the Southern, Northern (and Western) blot, colony and plaque hybridization, DNA chips.
Week 4. DNA-sequence determination: the dideoxy chain termination method, automated sequencing. A  different cloning method: the polymerase chain reaction and its applications.
Week 5. The procaryotic and the eucaryotic genome: the C-value paradox, renaturation experiments, complexity, gene families, pseudogenes, non coding sequences. Repetitive sequences: microsatellite sequences and mobile elements and their role in genome evolution.
Week 6. Study of gene expression: RNA isolation, construction and screening of cDNA libraries. Northern and differential hybridization, use of cDNA chips. Reporter genes in the study of gene expression, transcriptional and translational gene fusions, important reporter genes.
Week 7. Transgenic animals: use of fertilized egg cells and embryonic stem cells to create genetically modified organisms, construction of mutant mice (knock out technique). From chimeric animals to homozygous progeny.  Use of transgenic techniques in the basic research and in biotechnology. Stem cells, reproductive cloning.
Week 8. Transgenic plants: molecular biology of the Agrobacterium infection and transformation, the Ti plasmid as a vector, transgenic plants in the basic research and in biotechnology.
Week 9. Regulation of gene expression in procaryotes: transcription initiation, sigma factors, promoters, repressors and operators, transcription termination. Regulatory cascades directed by sigma factors. Regulatory cascades directed by repressors and antiterminators: immediate, early and late transcription in the lytic cycle of lambda phage.
Week 10. Regulation of gene expression in eucaryotes: promoters, transcription factors, enhancers, initiation of transcription. The yeast two hybrid system: a tool to study protein-protein interactions. mRNA processing: splicing and alternative splicing and mRNA editing. Self splicing, group I and group II introns. RNA world theory, origin of life.
Week 11. Structure of the cell nucleus,  organization of the chromosomes The nucleolus and the assembly of ribosomes. The genetic code. The translation apparatus, ribosome structure and function. The nuclear export and import of proteins.
Week 12. Protein transport to the endoplasmic reticulum, the cotranslational translocation, folding, transmembrane proteins. Protein transport to the mitochondria, chloroplast and peroxisomes.  The vesicular transport.
Week 13.  Signal transduction from signal sensing to gene expression: receptor proteins and signal pathways. 
Week 14. Heterotrimeric G protein coupled receptors and signal pathways, immediate regulation of enzyme activities and regulation of gene expression. Tyrosine kinase receptors and the Ras/MAPK cascade that switches gene expression.


	
	

	15. Mid-semester works
Attending lectures is highly recommended.

	
	

	16. Course requirements and grading 
Oral exam is based on lectures, accessible electronic sources and lecture materials. 


	
	

	17. List of readings

Alberts B, Johnson A, Lewis J, et al.  Molecular Biology of the Cell. 4th edition. New York: Garland Science; 2002.
https://www.ncbi.nlm.nih.gov/books/NBK21054/?term=molecular%20biology%20of%20the%20cell

	
	

	18. Recommended texts, further readings 

Bruce Alberts, Alexander Johnson, Julian Lewis, David Morgan, Martin Raff, Keith Roberts, Peter Walter (2015) Molecular Biology of the Cell, 6th edition, Garland Science



	
	

	Date 
	13 April, 2017
	Prepared by
	

	
	
	
	Dr. Peter PUTNOKY
responsible teacher

	
	

	Endorsed by 
	

	
	Dr. Laszlo MOLNAR
program supervisor 


