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	 1. Course title: Applied biotechnology

	

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

	

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

	

	6. Preliminary conditions (max. 3): none

	

	7. Announced: fall semester, spring semester, both 

	

	8. Limit for participants: 

	

	10. Responsible teacher (faculty, institute and department): Gábor Papp Ph.D. (Faculty of Sciences, Institute of Biology, General and Environmental Microbiology)


	

	11. Teacher(s) and percentage: 
	Gábor Papp Ph.D.
	100%

	
	
	

	
	
	

	
	
	

	
	
	

	

	12. Language: English

	

	13. Course objectives and/or learning outcomes: 
Objectives: The aim of the course is to acquaint the students with the biotechnological application of microorganisms, to learn the principles of research and industry fermentation systems, and to demonstrate the practical application of microbial fermentation and biotransformation systems. Learn about the basics of environmental, medical, food and agricultural biotechnology. Career guidance.
Learning outcomes: 
The students will be able to know and use 
· the main correlations of applied biotechnology,
· the basic vocabulary of the field and use their terminology;
· the basic methods of the discipline and the tools presented. 
They become open to the scientific fields related to the different disciplines of biotechnology, to the directed synthesis of information gained during their previous studies and to understand the contexts. They can independently interpret the basic literature of the field. 
They are receptive to the use of innovative technologies, seek innovative solutions.


	

	14. Course outline 
Week 1 Introduction, historical review. Steps of fermentation processes 1: upstream (strain isolation, maintenance, long-term storage, strain development, sterilization, kinetics of product formation).
Week 2 Industrial fermentation methods: - theory and practice of mass cultivation in liquid medium. Characterization of stirred bioreactors. Parameters and measurement techniques during fermentation. Solid phase fermentation.
Week 3 Steps of fermentation processes 2: downstream operations (solid-liquid phase separation, cell detection, isolation, purification, final cleaning). The possibilities of system design and optimization.
Week 4 Microbial biotransformation. Its features, comparison with classical chemical synthesis, and fermentation. Biocatalysts. Immobilization of biocatalysts. Applications for biotransformation.
Week 5 Microorganism products - production of organic acids, amino acids, microbial polysaccharides, vitamins, microbial enzymes, bacteriocines, alcohols, recombinant proteins, yeast production.
Week 6 Brief presentations by students, calculation tasks.
Week 7 test 1
Week 8 Composting. Biotechnological basics of wastewater treatment.
Week 9 Biotechnological opportunities for alternative energy production. Photosynthetic biomass production. The biogas.
Week 10 Qualitative and quantitative immunological methods (immunocytochemistry, Western blot, ELISA, Radioimmunoassay)

Week 11 Purification, separation and identification of proteins: chromatographic separation procedures, SDS-PAGE, 2D-DIGE. Cultivation, cleaning and marking of poly- and monoclonal antibodies.
Week 12 Types, treatment and maintenance of animal cell and tissue cultures. The principle and practice of flow cytometry.
Week 13 Brief presentations by students, calculation tasks.
Week 14 Test 2 

	

	15. Mid-semester works
week 6: presentations

week 7: test 1

week 13: presentations

week 14: test 2 
Attending lectures is required.

	

	16. Course requirements and grading 
Grades:
  0–50% unsatisfactory
51–65% satisfactory
66–80% fair
81–90% good

            91–100% excellent
At least sufficient completion of the two tests and presentation of the students’ presentation is required for the successful completion of the semester. We provide an opportunity to correct the tests at the end of the semester. The tests are based on and follow the thematics.


	

	17. List of readings

Microbial Biotechnology (2nd edition) Principles and Applications (Ed.: Lee Yuan Kun) 2006. World Scientific 

	

	18. Recommended texts, further readings 

[1] An electronic textbook is available from the lecturer.
[2] 
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