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Abstract: Creating advanced, innovative, and challenging core courses is essential for
cultivating high-level talents. Scientific and intelligent teaching methods serve as a guarantee
for achieving teaching objectives. Microbial Physiology is a compulsory course offered to the
undergraduates in the biological science and experimental science programs. Over a five-year
period of core course development, we have established a systematic knowledge framework
with distinctive characteristics of agricultural university programs. Following the teaching
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approach of “translating knowledge into scientific research” and employing diversified
assessment methods, we aim to enhance students’ understanding, analysis, evaluation, and
integrated application of knowledge. The course has become a source of inspiration and
ingenious ideas for students’ research practices, thereby empowering the cultivation of

high-level talents.

Keywords: Microbial Physiology; core course development; cultivation of high-level talents
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Chapter 1 Introduction to
microbial physiology content

R MEMAMEERIEY) 8

Development history of Microbial Physiology, main research objects and

AMIBERYZERY . DHRE . A MURITAE 5 HUAR B0 A RE S A 40 L ;
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Chapter 2 Bacterial cell walls and

The structure, function, synthesis, and regulation of cell walls; the

biofilms inhibitory mechanism of antibiotics on cell wall synthesis; the synthesis,
regulation, and function of biofilms
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Chapter 3 Bacterial flagella A
The structure, assembly, and expression regulation of flagella; the
mechanism and application of chemotaxis and energy taxis

HuE C1 AR 6 AP CO, [ R ge . HiAth C1 AL G W1 e 42 Ko

Chapter 4 C1 metabolism Carbon dioxide fixation system, other C1 compound fixation pathways and
applications
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Chapter 5 Nitrogen metabolism Characteristics, functions, and molecular mechanisms of nitrogen cycle
pathways
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Regulation of metabolism by primary metabolism; multiple regulatory
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Chapter 7 The regulation of
metabolism

FNE BUEYSEYEAR

Chapter 8 Interactions between

oo}

microorganisms and plants

Energy generation mechanisms from inorganic matter, visible light, and
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Plant-mycorrhizal and leguminous-rhizobia recognition mechanisms,

immune and symbiotic characteristics; the infection and interaction

mechanisms of various plant pathogens
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Figure 1 Distribution of the students’ grades.
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