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Abstract: Microbiology, as a booming discipline closely related to human beings, is of great importance in
the field of life sciences. In view of some common problems in the teaching of microbiology series courses,

our university plans to offer a new course named Frontiers in Microbiology to senior undergraduates in three
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national first-class undergraduate majors (Bioscience, Biotechnology, and Bioengineering). It will be an

complement and upgrade of the basic theoretical course Microbiology, which is one of the first batch

National First-Class Undergraduate Courses. This new course is designed to address the frontiers and hot topics

in microbiology, to expand students’ theoretical knowledge and vision of microbiology, and to improve

students’ scientific spirit, scientific thinking, and ability in solving complex problems. In this way, this course

will make an important supporting role for the cultivation of innovative professionals in microbiology.

Keywords: Microbiology; teaching of Frontiers in Microbiology; course content system; Bioscience major;

Biotechnology major; Bioengineering major
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Table 1 Chapters and core lecture contents
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Chapter 1 Introduction

Section I In depth development (from molecular biology to systems biology)**!
S BT R (B B R R G TR

Sect10n II Horizontal expansmn (synthetlc biology and systems bioengineering) "'”
BT A S AT A R A X

Section III Interdisciplinarity between microbiology and other frontier disciplines "'
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55 =01 mRNA s P i )
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Sectlon V Non-coding RNA in gene expression regulationt'”
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Chapter 3 Bacterial signal Sectlon I Two-component signal transduction system!'®!
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Section II Classification and regulation mechanism of bacterial quorum sensing!"®
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Section IIl Classification and regulation mechanism of bacterial second
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S0 (p)ppGpp -5 40 7™ 2% e i 121
Section IV (p)ppGpp-mediated bacterial stringent response"’
FVUE AR R 6 YIS R R S R AL )
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Section II Types and formation mechanism of bacterial outer-membrane vesicles™™!
SN AN o R G 8 Y
Section III Application of bacterial secretion systems?*!
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Chapter 5 Bacterial Section I Classification and regulation mechanism of bacterial toxin-antitoxin
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Section IT Application of bacterial toxin-antitoxin systems in synthetic biology®®
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editing systems Section II Argonaute-based gene editing system(**)
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Sectlon IIT RNA editing systemm]
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Chapter 7 Prevention and
control of security risk
associated with microbial
biotechnology

Section I Biosafety problems associated with microbial biotechnology®®”
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Section I Prevention and control of security risk
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Section III Comparison of policies among different countries
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