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Developing a curriculum cluster in “Synthetic Biology”
cultivate inter-disciplinary and innovative talents for
biomanufacturing

TAN Gaoyi , ZHANG Lixin, ZHANG Jingyu, WANG Qiyao, WU Hui, ZHUANG Yingping,
OUYANG Liming, ZHU Guoliang, WANG Xinye, LIU Xueting*

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

Abstract: Synthetic Biology, as an emerging discipline, has gained widespread attention and is
developing rapidly, profoundly impacting the fields of life sciences and biotechnology.
Concurrently, as emerging engineering education programs take shape, accelerated cultivation
of multifaceted innovative talents represents a new mission and imperative for higher education
in China. In the context of the flourishing development of Synthetic Biology, East China
University of Science and Technology has established a curriculum cluster in Synthetic Biology,
focusing on microbiological drug discovery and biomanufacturing. The teaching team initially
reviewed the curriculum system related to Synthetic Biology and its upstream and downstream
courses. Subsequently, they expanded the core courses in Synthetic Biology, creating a
curriculum cluster that encompasses not only the theoretical foundations and cutting-edge
technologies but also integrates with related disciplines. Moreover, the curriculum cluster
leverages lectures from renowned domestic and international professors in the State Key
Laboratory of Bioreactor Engineering, and harnesses the rich resources of the Program of
Introducing Talents of Discipline to Universities (the “111 plan™), aiming to enhance students’
innovation capabilities. With the support of this curriculum cluster and teaching team,
undergraduate students actively participate in international Synthetic Biology competitions like
international genetic engineering machine competition (iGEM), consistently achieving gold
awards. Furthermore, many students have applied for patents and made contributions to research
paper publications. This work stands as a valuable exemplar for cultivating multifaceted talents
with exceptional innovative capabilities.

Keywords: Synthetic Biology; curriculum cluster; multifaceted innovative talent; international
genetic engineering machine competition (iIGEM)

INPRRE IR A RO A A RFERHEBURK 458 T rm.
PIRBMEAE ST, MRESEFLAFR I A BUE P2 (Synthetic Biology)fFE —171 21 i
BRSO AR [FBT, BEAEB TR E] 2026 IR & R 1y2=FE, IEEX Al 2
G TR MIRE, HEEZOWN—R"E Ay AEREmEt, 5 10 4k, G4
WINE T, & 52ZHENAA T FRIKR, FRORW R AR E , BT R B BN T
W ST FHE G —mE R 0 EANTAIA%L. #1401 CRISPR/Cas A )t A
R R S I EE A W AR 104RERAS T 2020 4R DUURfE2ERN . T ERL#

&: 010-64807509 B<: cjb@im.ac.cn



3298 ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

FWPIG— F 5 BRI, Qe A T8k
PSSR R SR EN -5 N Y A N 8
WA, <A BUEY AT E LR A TR
PRI TR B A o B B R . AR AR
TR FE S22 TR R — P B L,
WA LY TRIENR 3 4> A+FRH, HILA
AR PRAR A 2800 T T A W 27 B B R T A
Y AT E— 58 . R, AN DRASZ e b
PR TR, A 1 LAAE Y24 R SR Fn
RELE I O N A& U = U, SC
PR ZEE N SRR R R 59 78

EfR—4RRY 2, fp TR Si R it
512 Jis A1 12 & (conceive, design, implement and
operate, CDIO)Z F 5141 R, ZIRFERE
A AR R R (111 51 R
FE PR 24 B ML KBTI, R AR AR Rl ek
VLR & A 22 R E 9, BATE BT <5 | 40 i
0, WIS RRT B IS TEIRER AR R
ik PR T SRR, 5 R PR R,
Pem VAR IR SEEREE ) DL A R SR
it o 3N YA BEMAH & T b AR A 1 SRt 3]
—ERRIEAE

1 SRENFRERERNH
5 S

1.1 #HECFEHIEBR-ANARAR-EZFREA”
=N B FARIRE AR

A TARRAR G A PRAR A 2 vh O BT
BRAY . i, RRAIBNER 175
A TR A AR R, R R A2 )
B AR R B2 X 3 AR T IR AR
it BRI BAERS . AR, WS
TN DR Al 08K BT 01 31 A Wy s B 2%
AR R (B 1)

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

EARPET R T R 2E e o AR W2 &
H 2002 4Fg, JFR T AR b oM EIR R I A
2 A 2R . IR SRR R 4 . W
W) ke BURNTE PEVE AL SE A G N 25, k2#
Az AR SR RSP FESL LA I, B2
BATFIE T A HG <R Re AL Wil 15 (AR Bh A A
IR FIAb 2 Y22 (AR AT B ) S 7E
W —RNEREE, TERA AP R i, oF
— ik 2E A X2 e IR A ) 3 R O P2
ST B AT (RRHE Bk B R
MRIRT W25 5 G AED ¥ (AFRHER
TEAE ) TR 1 R R i — 2 1k 2 A A A
STV HE R KRR SCAIF 5T 5 A T IR 2 Y 3R
IR R IO A A AR, SR ELIS A
SEEEAH B E . o SL R g 2E Bl A et
P TR TR ZE A, BAE A 50 24524
SncE o EVFEURRS A N FBF 5,
AR T — ROV B RPN
e R AR R iR R, B
BT HRHORGE | RS EIRELZAMIER, E
A R N [ B oy ST N e s B S @ e € 3
&, GENARETUR .. Bl WHERMXT 2
2L T SCRRS B2 R, R 2= DA
A, Dhgl iR R IR S22 AR i 2e 2] | &
M, FEE BRI G N AR ) FAH RE

A URFRRE A W 2 BT K, A 2017 455 &
FR T 3TTEREE: (1) “RATWAW S G E
P (32 20T, 2 %4y, ARMEREBER), T
2017 FRKZETFR . (2) “fb2rdd2e (32 A,
2 24y, ARHELLEER), T 2020 (EHFZETT
Mo “fb2EA s — TR A2 e s
e S IA SR B S BUR S 0Ly S OB PURY N - 5 I8
SRR LT g anfulis FALSA I ER 5 05k, 8
I SRR AR R AL e TE S AL, E TS Sl ik



BER % | WRARENE RERERANENHENEADFAL

A1 HL{k2#Organic Chemistry

- AEWfk#Biochemistry
“MMfLAE 47 Cell Biology
M2 Microbiology

SRR

Disciplinary theory

FIREESZS

Cutting-edge technology

TR
Downstream
curriculum clusters

ERHEM
Application & practice

1 “EREBR-IDARAR-FRER ZM—FHNRERTRAES ETHREFHNXATEE

Figure 1

Diagram of the relationship between the triadic course design “disciplinary theory, frontier

technology, and disciplinary application” and related course clusters.
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Table 1 The current status of implementing internationalized teaching (since 2020)*
BRI 2020 2021 2023
Professors DRI Jik PRI Jisk PRI Jisk
Class hours ~ Method Class hours ~ Method Class hours ~ Method
Tom Hsiang 8 2k b #%R Online 8 2k b #%4 Online 8 2k b #%iR Online
Ronald J Quinn 4 2% FFZ214 Online / / /
Jinping Lee / / / / 3 2k L #Zif Online

*: 2022 4F [ PR AR RO, MORRAES 2022 SEFREE L. / RERZHHZIR

*: Due to unforeseen circumstances, the internationalized teaching project for 2022 has been temporarily suspended. As a result, the

teaching data in 2022 is not included in this table. / represents no classes scheduled.
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Table 2 The curriculum cluster teaching team provides research innovation guidance for undergraduates

KA H /AL 18 3/SCL A ST S % F)
Items (training program/thesis/paper/patent)

FE S UL

Notes & comments

KA H National college students’ innovation and entrepreneurship training program

Probing the structure and function of oxygen methyltransferases relevant to rapamycin biosynthesis

Characterization and identification of cyclization products for a novel dual-function terpene
synthase

Cloning and heterologous expression of a type I PKS gene cluster in Sreptomyces

P75 5l i C Outstanding undergraduate thesis
Construction and applications of multi-gene one-step assembly approach
Development of the CRISPR/Cas9 gene editing method in Rhodobacter sphaeroides
Direct cloning of large DNA fragment by using CRISPR/Cas12a

Diversity analysis of dual-function terpene synthases in phytopathogenic fungi and identification of
a bicyclic sesquiterpene cyclization product
Characterization of dual-function terpene synthases in the phytopathogenic fungus Discula
guercina
Exploration of pyrrolidinone alkaloid isolation in strain Phaeobotryon cupressi 12020 using
genomic data and liquid chromatography-mass spectrometry

9% 3 Research papers
A CRISPR-Cas12a-derived biosensing platform for the highly sensitive detection of diverse small
molecules. Nature Communications. 2019
Phosphate limitation increases coenzyme Q10 production in industrial Rhodobacter sphaeroides
HYO01. Synthetic and Systems Biotechnology. 2019
Simple cloning of large natural product biosynthetic gene cluster by CRISPR/Cas12a-mediated fast
direct capturing strategy. bioRxiv. 2020
Screening and engineering of high-activity promoter elements through transcriptomics and red
fluorescent protein visualization in Rhodobacter sphaeroides. Synthetic and Systems
Biotechnology. 2021
Activating cryptic biosynthetic gene cluster through a CRISPR-Cas12a-mediated direct cloning
approach. Nucleic Acids Research. 2022

4| H 1 Patent application

SCEH L F| Utility model patent: CN207646198U
J% B4 #] Invention patent: CN201910999107.4
J% B % #|] Invention patent: CN202010575747.5

7% B #| Invention patent: CN202011642684.7

& W4 F] Invention patent: CN202110334393.X
7% B % #] Invention patent: CN202110334394.4

PR @Al
National-level project
P AR
National-level project
RS

Excellent nomination

HEA T 10% Top 10%
HE& T 10% Top 10%
HEA T 10% Top 10%
HEZ i 10% Top 10%

HEZHT 10% Top 10%

HEZ BT 10% Top 10%

scr'?
sci!
FRENRR Preprint!"¥

scit!

scIs

O FEAY Granted™”
L 424 Granted!"®
SERH A

Substantive examination
S A
Substantive examination

L 24 Granted™!
O F#AY Granted?

[19]

[20]
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