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Practice and thinking of multi-dimensional teaching of “Principle
of Biotechnology” under the “Double First-Class” initiative

ZHOU Haiyan, HU Zhongce, CAI Xue, LIU Zhiqiang, JIN Liqun*, ZHENG Yuguo

College of Biotechnology and Bioengineering, Zhejiang University of Technology, Hangzhou 310014, Zhejiang, China

Abstract: The Principle of Biotechnology is a compulsory course for undergraduates majoring in
bioengineering at Zhejiang University of Technology. In response to the “Double First-Class”
initiative and in order to improve the teaching effect of this course and the quality of talent training,
we reformed the teaching of Principle of Biotechnology, the core course in bioengineering.
Specifically, we reorganized the teaching contents, improved the process management of teaching
and learning, and implemented multi-dimensional teaching practice. These measures improved
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teaching quality and promoted the achievement of training goals, which was of great significance

for developing “First-Class” disciplines.

Keywords: Principle of Biotechnology; course reform; personnel training; Double First-Class
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Optimize the teaching content module

teachers, corporate staff, and graduates who are

engaged in fermentation-related work after
graduation, and discuss and determine the
teaching content modules
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Removing the redundant portions and deepening
“new theories™ and “new technologies”
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A virtuous cycle of continuous improvement.
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The practical problems existing in the

fermentation industry are proposed, and on this
basis, some major scientific research projects and
achievements undertaken by relevant teachers
are incorporated into the teaching content
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Listen to students’ feedback and suggestions,
further adjust the teaching content, revise

teaching mode, and form a virtuous circle
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Figure 2 The role of teachers and students in the “dominant-subjective” teaching structure.
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Table 1  Part of the project cases in the Principle of Biotechnology
%5 ESESY] A R TR B AR B
Number Project cases Relevant knowledge or technology modules
1 B- N FRFEIN T RE T A A0 A& B 1T 2 Ak o B R R
Construction of genetically engineered strain for -alanine High-density fermentation technology
biosynthesis and optimization of fermentation process
2 S- R 2 PR ) TR o 12 R A IR A TR T 1) S A 1 S P
Strain breeding and fermentation regulation of S-adenosylmethionine Principle of aerobic fermentation of yeast
3 TeRh AR PR & B D1z iR 1 120k VI RLN SV A N
Process optimization for enhanced D-pantoic acid biosynthesis by Fed-batch fermentation mode
plasmid-free engineered strain
4 AL E TR B A T TR AR A - A 2R BRI Al . B SR
Fermentative production of L-methionine by amino acid auxotrophic ~ Optimization of culture media and feeding
engineered strain of nutrients
5 22 IR TR P B R AL T A A A R R B AR
Breeding of the filamentous fungus Aspergillus nidulans and Control of dissolved oxygen
fermentative production of echinocandin B
6 WEPRPRAT I LR R AR AR - 2 AR KW )15

Fermentative production of L-homoserine by engineered

Corynebacterium glutamate

Fermentation kinetics
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Figure 3  The basic idea of the project design“‘”.
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Figure 4 Scoring criteria for subject presentations.
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Table 2  Part of the humanistic literacy cases in the Principle of Biotechnology

G
Number

NICEA

Humanistic literacy education cases

Xof IO AR R AR A 2

Corresponding course content

1

F X185 R 1 & BRI 4 Tl 2B e AR 3 -
WIAE SR RN RO A A

The discovery of Jinggangmycin and disruptive
industrial biotechnology innovation: passion for
solving and national confidence

AP ORIEL: RR ARG AWl
ZE5Fk

Seed preservation: protection of intellectual
property, biosafety awareness, and observation of
law and disciplines
ATFAEBEIRTERI A . WA B IRFIMR IR
Reuse of renewable resources: awareness of
conservation and environmental protection
a3 Ul S P R 2 N/ KR
Glycerol production by fermentation: the core
value of socialism

2 B R [ B AR 2 R BEROR Tk Ak R
JH: FHORE R, FROR R

Industrial application of deep fermentation
technology of Hirsutella sinensis from
Cordyceps sinensis: scientific innovation spirit
and environmental protection awareness

B W A 7 SRR AR KAk . BHEIRS H
The key technology and industrialization of
acarbose production: the spirit of scientific

innovation

TR AW EHR . L SRE BT
b B TR

The bio-manufacturing technology of Pu’er tea:
the craftsman spirit: rigorous, truth-seeking,
innovative, and dedicated

WS A e A R R BRORER, THEHY
Reuse of lees in beer fermentation:
environmental protection awareness and
responsibility
APRHEES AR AfE . SRS BT
K

Biotechnology prompts human development: the

spirit of confidence, realism, and innovation

(LA AP AR KR . B Y TRE%
b A 1l i)

Introduction (industrial biotechnology development,
biotechnology industry, and the mission of students
majoring in bioengineering)

Tolk K RT3 RIESREAR (F R, A7 i)
Seed propagation technology for industrial fermentation
(strain preservation, seed quality)

R R IR B A A KK TR (5 SR R Kok
Fermentation medium preparation and sterilization
technology (medium composition and source)

R WERE IR I R A SR AR (B SR AR A B
Fermentation medium preparation and sterilization
technology (medium preparation technology)

R TR RN L 2 A Ol BE T 24 T P 352 ) B LA )
Fermentation process and process control (influence of

temperature on fermentation and its control)

R WL R AN L 24 IRLIE X A e i 5 ) e HoAs ) . pH
X R IR s S s ) | W UR ] R S
R REESFRYLTE SHBIR)

Fermentation process and process control (influence of
temperature on fermentation and its control, influence of
pH on fermentation and its control, foam control,
fermentation end point and abnormal fermentation,
contamination of fermentation process and its prevention)
KB I BN 1R . KRB 1%)
Fermentation classification and kinetics (fermentation
classification, fermentation kinetics)

ST K T )5 RO (DR AR A 1)
The synthesis mechanism of typical fermentation product

(anaerobic fermentation)

BT W 7 )5 AL (- S 1)
The synthesis mechanism of typical fermentation product
(aerobic fermentation)

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