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Design and practice of integrating artificial intelligence into
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Abstract: In recent years, artificial intelligence has been employed to empower synthetic biology,
demonstrating great potential in the simulation and prediction of protein structures as well as the
design and optimization of regulatory elements and metabolic networks. Integrating artificial
intelligence into the teaching of Synthetic Biology is in line with the development trends of
synthetic biology and can promote the cultivation of interdisciplinary high-level talents and
collaborative innovation. This paper expounds the idea of integrating artificial intelligence into the
teaching of Synthetic Biology from establishing interdisciplinary course contents and teaching
methods, simultaneously considering the fundamentals and application of artificial intelligence in
synthetic biology, cultivating independent learning and innovative practice abilities, and enhancing
the ethics education related to artificial intelligence. Furthermore, a system integrating artificial
intelligence with the teaching contents of Synthetic Biology is designed, which focuses on
supplementing fundamentals of artificial intelligence and incorporating artificial intelligence into
the classroom and experimental teaching contents of Synthetic Biology. Moreover, with the course
of Synthetic Biology in Jiangnan University as an example, this paper presents the pathway of
integrating artificial intelligence into the teaching of this course under the background of discipline
crossing. Finally, the teaching effects are expected.
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Table 1 The content structure of Synthetic Biology course integrated by artificial intelligence
e t] e BN TR ECA NS
Chapter Periods Teaching contents integrated by artificial intelligence
B1E gAY R 2 -
Chapter 1 Introduction of synthetic biology
55 2 7 T AR RN T AR 4 HAPHRILAS 7~ R ST  AE RGN TR RE A R B
Chapter 2 Fundamental of artificial intelligence for Focus on the basic principles of machine learning, deep
synthetic biology learning, and generative artificial intelligence
935 Y 2 MAUET A TR BT IRI RIS B TR, JHRA TR
Chapter 3 Principle of synthetic biology RETE & AW i Sh A
Introduce recent bioinformatics tools based on artificial
intelligence, and emphasize the role of artificial intelligence to
promoting synthetic biology
54 E B A RGN L % 4 PEARA TR BE 27 > 5 A N TR R A T AT A T 5
Chapter 4 Genetic circuit for synthetic biological Wit DA IR 3 vk T B R 4R o i 1t
system Instruct predictions and designs of regulatory parts using deep
learning and generative artificial intelligence, and the modeling
and designs of genetic circuits using machine learning methods
SCEG 1 BRI BRI 2 SEEG R AN TR BESE S T A B SE R s
Experiment 1 Synthetic of genetic circuit Design genetic circuits by artificial intelligence in experiments
%5 & A RAY RSO S4A 4 PRI TR BE 27 ) SR BE U AL Sk AT IR B A M 20 AT L A

Chapter 5 Build and assembly of synthetic biological
system

SEHG 2 AR 4 AL

Experiment 2 Reconstruction of metabolic network
Sc 3 AUBRAR A

Experiment 3 Retrosynthetic of metabolic pathway
86w S RAEY RS S L

Chapter 6 Regulation and optimization of synthetic
biological system

7 E ORIEF RS R

Chapter 7 Large language model and synthetic
biology

Y 4 A REY RS

Experiment 4 Optimization of synthetic biological
systems

55 8 E B AR ]

Chapter 7 Application of synthetic biology

2 bR S RUEY AP RN TR RERIL TR
Online Class: Detailed principles of artificial

intelligence algorithms for synthetic biology

Bl ok R RS g W Aw B e (ORISR e a e

Instruct the applications of deep learning and intelligent
optimization algorithms to chassis cell modifications, enzyme
function explorations and designs, and metabolic pathway
predictions and designs, etc

S v R PR B 27 >l B e DR RIS A s o) 28 A5 1 A
Reconstruct GEMs assisted by deep learning in experiments.
S R R EE 25 > Bl B A i AR 0

Design retrosynthetic pathways by deep learning in experiments
YA TR R 200 T 5 AR i
Instruct the applications of artificial intelligence to the
optimizations of regulatory parts and metabolic pathways

PR GPT S iH H RS A W) R G0 1 ]

Instruct the applications of large language models such as GPT
to synthetic biology systems

SRR N T BEA B A BUE M R G R S A
Apply artificial intelligence to global regulations and
optimizations of synthetic biology systems

I ZART BE T H AT A ) R G5 RS2 PR e 1
Introduce practical synthetic examples of biological systems
applied by artificial intelligence tools

LS EM RGN ARG, AR TR R E RS
S

Instruct important algorithms with implementations of artificial
intelligence in details, together with biological examples
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Table 2 Teaching effectiveness of integrating artificial intelligence into Synthetic Biology course and two
representative courses in information-related disciplines

P2 Courses WAL Effects

B A (1) “FAEREWSBRAR A TR BBy IETE G U A RIS, T i ST b s (2) "2k

Synthetic Biology REfE I AT BN EME , I T RES L 5 THA S MUEM REMEGT; Q) BEEZE
BAED IR TS B R, MRS TR RERRA AR W12 Ll i B
(1) Students can comprehend the principles of applying artificial intelligence to synthetic biology
and understand the significant recent advancements; (2) Through teamwork, students can utilize
artificial intelligence algorithms and tools to assist in synthetic biological system designs; (3)
Cultivate more outstanding teaching achievements in Synthetic Biology and promote the
integration of artificial intelligence into the teaching of biological disciplines

B REAE T S At (1) “FAEREB /AR BN TR GEX T A S R R ZE, JF 7T (2) “#24

Fundamental —of Intelligent fEM%BRAR# FHR REL M 1%, IR T R moicit . LS55 ; 3) WoslEL

Control

DLF5 2 A= R BT 3 55 HT T A S Ak s

(1) Students can understand the importance of artificial intelligence for automation systems and
comprehend its cutting-edge applications; (2) Students can understand important intelligent
control approaches and apply them to the design, optimization, and simulation of practical
control systems; (3) Attract more excellent students to engage in frontier automation fields such
as intelligent manufacturing

(1) AR BRI T8 RELORTE M KM A I B BT R PR T S 505 (2) “ALERERS A
PN T RS T R B R MRS R B e 15 (3) MRS 1 AL 75 2 A N R st
(1) Students can understand the role and principles of artificial intelligence technology in the

design of VLSI circuits; (2) Students can utilize artificial intelligence algorithms or tools to assist
in the design of VLSI circuits; (3) Attract more outstanding students to engage in chip design

R R PR B T L il
Fundamental of VLSI Design
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