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Reform of courses for microbial genetics and breeding
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Abstract: Microbial genetics and breeding is a compulsory course for “Bioengineering Excellence Talents Experimental
Class” and “Bioengineering International Student Class”. However, the traditional teaching model has many deficiencies in
terms of content selection, teaching methods and examination forms. At Tianjin University of Science and Technology, to
improve the quality and effectiveness of teaching, especially in the field of microbiology, innovative leaders who meet the
needs of national and international communities are highly needed. This article describes the reformed teaching content,
teaching methods, and curriculum assessment methods of microbial genetics and breeding. With the help of the latest scientific
research progress, pre-class preview system, video display, and diversified assessment methods, teaching mode has been
innovatively reformed. As such, students not only mastered the relevant professional knowledge of microbial genetics and
breeding, but also exercised their subjective initiative, teamwork consciousness, professional foreign language expression
level, and cultivated their interest in scientific knowledge related to microbial genetics.
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Chapter 5 Gene Recombination and Cross Breeding

5.1 The technology and process of gene recombination

5.2 The difference of gene recombination between prokaryote

and eukaryote

5.3 Characteristics and principles involved in cross breeding
5.4 Bacterial cross breeding and protoplast fusion

5.5 Similarities and differences of cross breeding techniques

among different strains
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Fig. 1 Preview knowledge of Chapter 5.
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Fig. 2 The results of interaction between D-amino acid dehydrogenase and D-homophenylalanine®. This is a
molecular docking diagram that integrates bioinformatics and computational biology. On the left is the simulated state of
the substrate D-homophenylalanine and D-amino acid dehydrogenase when the catalytic reaction occurs. On the right is
an enlarged view of the amino acids in the dehydrogenase that may interact with the substrate.
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Fig. 3 Establishment of mutant library and screening process for D-amino acid dehydrogenase. The left side of figure
3 is the process of saturation mutation and iterative saturation mutation. The right side is the three screening target
substrates. The 96-well plate in the middle is the color rendering effect of high-throughput screening.
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