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[A-3]COURSE SYLLABUS 
 
  1. Course Description (Approximately 100 words) 

 

 
  2. Course Goals and Objectives (Approximately 100 words) 

 

 
  3. Textbook (Title, Author, Publisher, Year of Publication, etc.) 

 

 
  4. Reference 
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  5. Course Requirements and Grades 
 

 
6. Course Calendar 

Week Main Content 
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	Course Description Approximately 100 words: This course in enzyme (also known as bio-catalysts) an protein engineering aims to familiarize participants with the integrated, interdisciplinary approach required to utilize the catalytic potential of enzymes and whole cells for the production of useful compounds. Organic chemists, enzymologists, microbiologists and (bio)chemical engineers will offer a selection of theory and practice in the application of the study. In this way, the course will provide an intensive and in-depth treatment of the state of the art and the necessary link between fundamental knowledge and practical applications in industrial scale processes. Students should be able to understand and explain differences between rational design and directed evolution, and have a general knowledge about miscellaneous topics such as searches in bioinformatics databases, isolation, expression or purification of novel proteins
	Course Goals and Objectives Approximately 100 words: By the end of this course, students should be able to understand the
 
        1. Protein synthesis, protein structure, protein function and structure-function relationships.
        2. Identification of putative enzymes in sequence databases, bioinformatic analysis.
        3. Isolation of genes from host organisms, cloning, preparation of recombinant proteins, host organisms, protein expression and protein purification.
        4. Structural characterization of proteins, an overview of spectroscopic techniques for the analysis of protein secondary and tertiary structure; an overview of techniques for analysis of protein quaternary structure.
        5. Enzymes, enzyme catalysis, factors influencing the speed of enzymatic reaction.
        6. Enzyme applications, targets of protein engineering, protein engineering approaches, advantages and limitations.
        7. Rational design, prediction of the structure of enzyme variant, evaluation of the effect of mutations on enzyme structure and function.
        8. Directed evolution, screening of mutants.
        9. Examples of application of protein engineering to improve enzyme catalytic efficiency.
        10. Examples of application of protein engineering to improve enzyme stability.
        11. Examples of application of protein engineering to improve enzyme enantioselectivity.
	Textbook Title Author Publisher Year of Publication etc: Understanding Enzymes: Function, Design, Engineering, and Analysis 1st Edition by Allan Svendsen (Editor)
 
Enzyme Structure and Mechanism 2nd Edition by Alan Fersht (Author)

	Reference: Subtilisin Enzymes: Practical Protein Engineering (Advances in Experimental Medicine and Biology) 1st ed. 1996.
 
Protein Engineering and Design 1st Edition by Sheldon J. Park (Editor), Jennifer R. Cochran (Editor)

	Course Requirements and Grades: EXAMINATION = 80%
ASSIGNMENTS = 20%
 
TOTAL = 100%
	Week 11: Alterations of substrate specificity and steroselectivity of lipases and esterases
	Week 12: Biochemical and genetic properties
	Week 13: Assignment
	Week 14: Examination
	Week 1: Protein structure
	Week 2: Protein Folding
	Week 3: Chemically induced nuclear polarization
	Week 4: Production and purification of crude enzyme extracts
	Week 5: HIV treatment
	Week 6: Protein engineering 
	Week 7: Pichia pastoris
	Week 8: Incorporation of Noncanonical Amino Acids into Engineered Proteins
	Week 9: Molecular Dynamics
	Week 10: Genomes


