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Reform and reflection of teaching microbiology in English

LUO Yuanchan®, ZHANG Xiaoyan”, WANG Qiyao, HUANG Jiaofang, HU Fengxian,
GAO Shuhong, YE Ruifang, ZUO Peng, ZHUANG Yingping, WU Hui

School of Biotechnology, East China University of Science and Technology, Shanghai 200237, China

Abstract: Microbiology is a key basic professional course for all the students specializing in biology,
biotechnology and related majors. To date, microbiology is mainly taught in Chinese within colleges and
universities in China. Development of a microbiology course that is taught in English may satisfy the
diversified learning needs of the students and promote the "Double First-Class" initiative. We started to
teach the microbiology course in English at the East China University of Science and Technology since
2016. This practice was associated with reform and innovation in the teaching methods and contents.
The microbiology course taught in English greatly attracted the interest of the attending students and
helped improve their professional English learning as well as scientific research. This course provided
important support for fostering innovative professional first-class undergraduates under the context of
the "Double First-Class" initiative.

Keywords: teaching in English; microbiology; educational reform; professional English; scientific research
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Table 1 The main contents of the Microbiology taught in English
= FEHEAE
Chapters Main contents
B—E MAEYEAR (DX NER T UES

Chapter 1 The microbial world and you

BT AEMBEREMEY

Chapter 2 Observing microorganisms through microscopy

BEE AR AR R
Chapter 3 Functional anatomy of prokaryotic and
eukaryotic cells

BN B RBTRRACH

Chapter 4 Microbial metabolism

BHE MAEWKREK
Chapter 5 Microbial growth

Types of microorganisms
EEII a4 o etk

Naming and classifying microorganisms
[DGR7EY-I L

A brief history of microbiology

R FE A

Microscopy

e A UL IR AS B 1 2

Preparation of specimens for light microscopy
MEY T E

Gram stain of microorganisms

A% 200 L R A A ) 3 DX

Principal differences between prokaryotic and eukaryotic cells
20 B, 5 A

Cell walls, the plasma membrane, organelles
20 A Y 45 A

Structures external to the cell wall

I A AN A S 1

Catabolic and anabolic reactions

ToRAL & W B o3 AL 5 RE ™ A
Carbohydrate catabolism and energy generation
it N TG A 118 52 i A

Enzyme and factors influencing enzyme activity
PRAE A T RN S R e A i 72

Metabolic pathways of anaerobic and aerobic fermentation
A B K BTl 1 251

The requirements for growth

Tl W A A 2R A 45 B B

Phases of growth

TlA 0 2R K R ARG T vk

Measuring microbial growth

&B: 010-64807509
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=
Chapters

EFEHENE

Main contents

BAE BUEWA KB

Chapter 6 Control of microbial growth

BEE MEWREE
Chapter 7 Microbial genetics

BAE MAYHERKEWE AR DNA R
Chapter 8 Biotechnology and DNA technology

BIE YRR

Chapter 9 Classification of microorganisms

BE WE
Chapter 10 Viruses

Ft—= RBEERHENA

Chapter 11 Practical applications of immunology

0 ol A T A A B B T 1

Physical methods of microbial growth control
A A A T 1

Chemical methods of microbial growth control
0 A A A R AR DR T

The terminology of microbial growth control
T 0 9 A 0 2 R A ) A T 28R 14 52 i)
Microbial characteristics and microbial growth control
A W 5 A ) o ) 45 A4 RN D E

Structure and function of genetic material
sk . WIS AR A FRIB
Transcription, translation and the regulation of gene expression
S S

Genetic mutation and recombination

DNA (rDNA) 41 A

Recombinant DNA (rDNA) technology
AP T TR

Tools of biotechnology

R4 e

Polymerase chain reaction (PCR)

AR

Omics technology

CRISPR 5 JE [ 4 45

CRISPR

[DGR7IEeS

Classification of microorganisms

Tl A= 0 i 44 LD

Microbial naming rules

[DGR7IE Y iSRrS

Identification methods of microorganisms

o B FIURL SRR B Y 2548

Structure of the virion and SARS-CoV-2

9o B 1) A= il 10

Overview of the virus life cycle
FRRERY R L AT AT

Culturing, detecting, and counting viruses
Vs D A TR

Lysogenic bacterium

o5 B HY

Application of virus

A T T

Subvirus

o S P G IR S P G

Specific immunity, non-specific immunity
LR AT

Immune organs, immune molecules
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= EEHFNE
Chapters Main contents
PUR ¢
Allergies
B il S
Immune products and applications
B8 BEMAEY Ay M ER AL 2 A A
Chapter 12 Environmental microbiology Biogeochemical cycles
o5 P e A
The degradation of synthetic chemicals
TKAE AR 5 5 7K Ak B
Aquatic microbiology and sewage treatment
BH=F TRBEEYRENA BRI
Chapter 13 Applied and industrial microbiology Food microbiology
TN AA W (LA A W 10 T S A B RE AT 24

Industrial microbiology (including bioreactors and fermentation)

R e TR AR A TR AR B FHIR A 7 v B 1
Chapter 14 Cases of metabolic engineering Application of metabolic engineering in succinic acid
production

AR TR TE W £ 0 R A 7™ v A 10

Application of metabolic engineering in free fatty acids
production

BET o A o B R A A <A A IR

“Metabolic transistor” based on controlling the electron
transfer chain

TRV JEROR,XT Bis 6 A% 955 T 1) 2 By 2 AT TR A A2 T TR BB
LB R 5

Effect of quorum sensing (QS) on biofilm formation of highly
effective biocontrol Bacillus strain against soil-borne diseases
as well as the relationship between QS and biocontrol effect

A= By 2 FELAT B A BT 2 R LR AT 5T

Research on the heavy metal resistant mechanism of biocontrol
Bacillus strains

BHLE 2HFELR ey i
Chapter 15 Group Presentation How to select a subject
Ty £ ) SCHR
How to check literatures
gy of 2 4l o
How to prepare presentation
gy G4
How to present
1.2 £RWEVFERIRASHAR /INER TR RS BE | B EE e R T A R bR R L e
WA R — T TR R R A RARE, 78 RS RRIAE, k2 BIRERL R R
M NEZHL, Hola e HE 0T, A ERE i A B A MR EE P S

PR R B A IR A SRk [ = iR G, ARPRERG N T AN Y <K 5
WNEH B A YIRS BERE . B R B AR AR BRI R AR Y S R LR A
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Figure 1

Comparison of the scores of professional English and basic English between the students who took

(Attended) or did not take (Not attended) the English course of microbiology. ***: the difference is
significant at 0.01 level; *: the difference is significant at 0.05 level; ns: the difference is not significant at

0.01 nor at 0.05 level.
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ZIE S I FIAH ST N BB AE AR LT, 5
FENIKR (participation percentage) M 2017 4F
f) 46.15%4 5 51 2020 44 100.00%., S 3824
HOFRIZ A5 (proportion of award) B 4FEHEE ,
2017 4FSFEN IR RH 83.33%, 2018 4F&E
2020 S FE N GURB AR TE R 100.00% (£ 2),
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Table 2 Awards in various biological competitions received by students who took the English course of

microbiology

L RAER ISUN ¢ STRNEE STEARE AL

Year  Specialty Total number ~ Number of Participation percentage  Proportion of award (%)

participants (%)

2017 AW TR 2016 13 6 46.15 83.33
Bioengineering grade 2016

2018 AP TRE 2017 2 23 12 52.17 100.00
Bioengineering grade 2017

2019 APTAE 2018 2 27 20 74.07 100.00
Bioengineering grade 2018

2020 HEWIRLE REYIHEOR 2018 9% 12 12 100.00 100.00
Bioscience and Biotechnology
grade 2018

Total number: the total number of the students who attended the English Microbiology Course

®3 IRBEFENEDFEREFZLESMIGEM ERRXFMIRZIER
Table 3 Awards in iGEM international competition received by students who took the English course of
microbiology
b Tl [z - 2% IGEM #2145 1L
Year Specialty Awards of iGEM
% (N) M (N
Gold award (person) Bronze award (person)
L ]
2017 i%zﬁ 2916,)& 3 0
Bioengineering grade 2016
£ 2017 4
2018 i’—’f%Ifaz Q 7% | .
Bioengineering grade 2017
2 Z
2019 i%Ifx 2018 % 1 |
Bioengineering grade 2018
2020 R R AEEOR 2018 2% | 5
Bioscience and Biotechnology grade 2018
Total 6 4

http://journals.im.ac.cn/cjben
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