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Abstract: To attain the aims of high-quality agricultural development, the Ministry of
Education is in the process of establishing master’s and doctoral programs in biological
breeding engineering at universities with a strong agricultural focus. These programs will
incorporate a dedicated course on agricultural synthetic biology, aiming to equip graduate
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students with the ability to tackle critical scientific and technological challenges in biological
breeding while fostering innovations in agriculture. The course places emphasis on

interdisciplinary collaboration, innovation, and the practical application of new advancement,

ensuring compatibility with both domestic and international agricultural standards in the

future.

Keywords: synthesis biology; interdisciplinary; future agriculture; postgraduate education
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Table 1 The key components of synthesis biology in agriculture

EoNt] e g 2t
Chapters Teaching components Credit hours
BRAEVFNRERE  SRAEYFIME . LRI BUR KRS s £l & A YR e 4

e AL R S E s Aol & BUEY) FERRk . g R R IER 5 B Rl

The development
history of synthetic
biology

N SR W)
AR
Advancements in
synthetic biology
in the field of
agriculture
kA A
AR SR 1] A 152
Interpretation of
representative
examples in
agricultural
synthetic biology

E7/ R aE N 3
BT

Biosafety and the
responsibility of

scientists

Al AR Wy il 14
Pl AL 5 Pk
The industrial
opportunities and
challenges in
agricultural
biomanufacturing
Al AR Wyl i
AR SV
Visiting agricultural
biomanufacturing

companies

B AW R R D S PR A

The concept, development history, current status, and representative achievements in
synthetic biology; The selection and modification of chassis for research and applications

in agricultural synthetic biology; The role and significance of agricultural synthetic
biology in low-carbon and sustainable development; And the development history, as
well as the current status of agricultural synthetic biology, among others

DNA G GHSE s mRGs AL R A e [R G S 22 6 TR Rk T 42 5 4
OB AROUAL s EAEEE il s BUHUE ROCIF R i FoAMR S Bk i 5
DNA synthesis and assembly; Establishing efficient genetic transformation systems;
Gene editing and regulation of multi-gene expression; Metabolic pathway optimization;
Directed evolution of proteases; Construction of module and component libraries;
Technological bottlenecks and challenges, among others

TR A YT S D5 8 Rl AR SO IR s SERT BT S AR A G 8
FEYEN . EABUAREM RIS G YRR AR BT S s s AR
PREIR BRI SIRER s MEME 2RI E R ROl A W15 A8 R 0155 2
SCHRT S

Heterologous synthesis of plant secondary metabolites; Applications of seed

bioreactors; Design and biofabrication of vaccines; Heterologous synthesis of major
starch, protein, and lipid compounds; Design and modification of plants for enhanced
photosynthetic efficiency and biological nitrogen fixation; Exploration and utilization

of bioenergy; Breeding design for complex traits in crops; Examples of agricultural
biosensors, among others; Additionally, organizing literature discussions

i S SF AR E KA EY L B DU s S i S L S 4
HRE s YRS ER A, BRI Y WAL 0108 Ble it S
X555

A concise overview of the biosafety legislation in representative countries such as

China and the United States; Regulations pertaining to gene editing and genetically
modified animals and plants; The interplay between biosafety and national security;
Case studies on the industrialization of genetically modified animals and plants;
Scientists’ responsibilities and obligations, among others

B P B BRI L A B 0] . AP B2 HE; P EL YRS 4
A A HLIE 5 Pk A

Invite industry and investment experts to engage in discussions on policy orientation,
enterprise management, and operations; Explore the opportunities and challenges
encountered by Chinese agricultural biomanufacturing companies

SRR A W i3 2 6B B AU FNETET oL s SRR G U E I IHT R S 4
VA TRIRR; ATRA%E S VR, AR B TP R M SCH A N AR

Visit innovative research institutions and innovation centers within bio-manufacturing
companies; Discuss the prospects of agricultural synthetic biology and the future of

the bioeconomy; Integrate relevant teaching content using VR and AR technology
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