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Integration of “tri-bio, tri-chain and tri-creation” innovation
and entrepreneurship education into talent training program

SONG Xiaofei, JIN Xin, WANG Fang, WANG Yajun"

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

Abstract: Under the background of the “era of mass innovation”, there are challenges in the
training of biotechnology professionals, including a “backward concept of innovation and
entrepreneurship education”, a “singular education method of innovation and entrepreneurship”,
and a “limited practice platform of innovation and entrepreneurship”. These challenges require
the implementation of a new training model. In comparison to the talent training objectives of
new engineering construction, the College of Biotechnology and Bioengineering at Zhejiang
University of Technology has been exploring and practicing the training mode “tri-bio, tri-chain
and tri-creation ” for 42 years. The research has established a new platform and paradigm for
training exceptional engineering innovation and entrepreneurship talents. It also offers valuable
references and insights for the reform of training methods for biotechnology professionals by
optimizing the education concept of “biology, life and live ”, enriching the education method of
“knowledge chain, scientific research chain and industrial chain”, and building the
three-creation technology practice platform based on “creativity, innovation and
entrepreneurship”.

Keywords: biotechnology major; reform of training mode; innovation and entrepreneurship
education
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National competition awards of students in College of Biotechnology and Bioengineering in

Table 1

KRR

Zhejiang University of Technology in the past years

Ay WIHZE) i H 245K BN

Year Project type Project title Award
grade

2020 ST A R A A A A R A AR A R TR BSSHE FUHLEA LuxI-LuxR BUREMACRNY R 8 R — A%

The 5th national college students life science

innovation and entreprencurship competition

ER RPN g R PRI N 23
The 5th national college students life science

innovation and entreprencurship competition

ER RPN e g R PRI N 23
The 5th national college students life science

innovation and entrepreneurship competition

5% A [ R 2 A A AR E AR Bl K 2%
The Sth national college students life science

innovation and entrepreneurship competition

FEPEWFSE

Study on the LuxI-LuxR quorum sensing system of
Pseudomonas alternomonas and its regulatory
characteristics

Wl Hhe bR 5 e Y 2R B2 A B A R T e /DN B 20 R
HLERBF 52

Study on the mechanism of interaction between
imidacloprid and androgen receptor to interfere with
endocrine system of mice

AR R B AR R T 22 W 10 S5 R 3Bt B i g
Structural analysis and anti-lung cancer activity of
novel sulfated polysaccharides from Herba japonica
E kR o E 2 BRBA s 4
GuoTaiMinAn: China peptide design and synthesis
leader

First prize

—ER

First prize

— R

First prize

—%R

First prize

5 TR A R 2 A A AR E AR B P LA I TR i - - BT R AR R R A A
The 5th national college students life science -5 F Second
innovation and entrepreneurship competition Efficient biopreparation and application of L-menthol prize
a-glycoside, an upgraded product of L-menthol
S AL A R A A AR 2 AR B R TE A RN KL X0 [ Wik 200 1149 4 L2 257 B v ) e 3 4
The 5th national college students life science 521 Second
innovation and entrepreneurship competition Effect of titanium dioxide nanoparticles on the cellular  prize
response of macrophages
GE)

&: 010-64807509

<

cjb@im.ac.cn



938

ISSN 1000-3061

CN 11-1998/Q AW T.#22*#  Chin J Biotech

Ex )
o BHZES it H 44 F5 REER
Year Project type Project title Award
grade
S5 T A R A A AR R AR D R FE B B R AR BT AR IR R IZ W BT i ] AR
The 5th national college students life science Design of a new viscosity probe and its application in Second
innovation and entrepreneurship competition clinical diagnosis prize
S T A R A AR AR A AR B R TE AR SO RS 22 X R S S AR T AR
The 5th national college students life science Fl7%E % &5 i) /5 Second
innovation and entrepreneurship competition The effects of jet lag on depressive behavior and aging  prize
phenotype induced by hormone dysregulation were
simulated in rats
S AE A E R A AR AU D R FE W 2 R R ER SR AR P IR IR IR R
The 5th national college students life science &L 171 B 2 7 Second
innovation and entrepreneurship competition Subchronic carbendazim exposure caused liver glucose prize
and lipid metabolism disorders and intestinal flora
disorders in adult zebrafish
S U A R A R A RHE LR R CTE B R I LA B I RE I A TR A5 e 3 4
The Sth national college students life science Effects of late night snack on physiological function and Second
innovation and entrepreneurship competition intestinal flora in rats prize
S T A R AR A AR E BB B R g AR AP AR R TAER
The 5th national college students life science Study on anti-aging effect of probiotics Second
innovation and entrepreneurship competition prize
S L A [ R 2 A A i R BT A R B TR R —— (e FET A= 0 R TR 8l e 34
The 5th national college students life science Sugar-free fruit and vegetable powder-the source of a Second
innovation and entrepreneurship competition healthy new life prize
S T A R A R A R R RE TR A B R A IR SR S B Y Zh RE AT 5T EX =4
The Sth national college students life science Functional study of two peptidoglycan synthases in Third prize
innovation and entrepreneurship competition Shewanella
S50 v E BRI MR A QR R R ——— U R R e B 2 5 45 e 4
N2 Tenvermectin-the leader of a new generation of Gold award
The 6th China international “Internet+” low-toxicity and high-efficiency agricultural and
college student innovation and veterinary drugs
entrepreneurship competition
St TR PR E R DR SRR SR TR B R A R AR T i 5 BR
%3 Pectin oligosaccharides-natural antibacterial Gold award
The 12th “challenge cup” Chinese college preservative derived from agricultural waste fruit
students entrepreneurship plan competition  residue
SV A E R A A AR E TSR I VLR A PU LR P IR SRR IO i ity S LS R A e AR
X)EAE 5 T R KA A B R e % 5T Second
The 4th national college student life science Physiological function of peptidoglycan amidase and its prize
competition (Zhejiang competition area) and activating protein in Shewanella
the 12th provincial college student life
science competition
PR B ARG K 3% Z T W A o4
International genetically engineered machine Multivirus monitor Gold award
competition
(F54)
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Ex3))
O IHZES i H 24 5% REER
Year Project type Project title Award
grade
2021 [EPREERE T ALK TE JLT CRISPR/Cas9 HYJCAN N A= W) 12 14t x4
International genetically engineered machine CRISPR/Cas9-based cell-free biosensors for biomarkers Gold award
competition
A RAFE AR AP TE AR (2021, BRI FRIREN T A0 IR S AN T 0 AR
5t2%) Artificial modification of rod-shaped bacterial cell Third prize
National life science competition for college morphology
students (2021, scientific inquiry)
SR A AR AT RE (2021, RURTR) IR —— P IR R A M 7 B A e 4
N2 Intelligent production of acetone-optimal solution for Second
National life science competition for college green production of pyruvate family prize
students (2021, innovation and
entrepreneurship)
REICAE MR TEIRQ021, QU] HER AR S S SRR G A5 Rl AR
Ak2) g e Third prize
National life science competition for college The combination of mannoglucuronide hexasaccharide
students (2021, innovation and and immunoglobulin G inhibits the proliferation of lung
entrepreneurship) cancer
SL b E E PR TR AR AR B WA T —— I D) B B O s A R A BB A R R
Ak K FE GanlJingShengHuo-a new biological treatment system Gold award
The 7th China international “Internet+” for urban perishable garbage
college student innovation and
entrepreneurship competition
SF i e [ B LI R+ R A R B TR AR [ 2T Y e e 22 TR B 5 | 4 i %
b KT BaiGeBio-a leader in the intelligent creation of novel Bronze
The 7th China international “Internet+” tumor targeting peptides award
college student innovation and
entrepreneurship competition
S E BRI R A A R SRR i34
N3 Jingyuan Biological Technology Silver
The 7th china international “Internet+" award
college student innovation and
entrepreneurship competition
SL b E E B R R BRI 2RSS A N 2 IR 5 S A i %
N2 Peptide design and synthesis: China leading peptide Bronze
The 7th China international “Internet+” design and synthesis award
college student innovation and
entrepreneurship competition
St L PR A R AR BN EAREE DN T —— N I R 2 L A “E L)
FAE o SR AR T Ui 5 Intelligent production of acetone-optimal solution of VE i
The 17th “challenge cup” national college pyruvate family “Stellar”
students extracurricular academic science work
and technology competition-black
technology special competition
G9)
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(Zik 1)
o HZE Tt H 44 B WL
Year Project type Project title Award
grade
B i 4 R A R B AR 2 IR ——B5 55 A e 5 1 55 7 A
The 14th national college students annual Humi Technology-cross-border enterprise quality Finalist
conference on innovation and entrepreneurship service provider
S5/ Um“BIF B E AR BN R E  IORBH 5 AL STIR 55 7 %
156 o & 3 A 21 Humi Technology-cross-border enterprise quality Bronze
The 8th “creative youth” China youth service provider award
innovation and entrepreneurship
competition-internet special growth group
SR <RI B EF QB DL R L. B I—IT IR W5 18 B AL B 5 154
I ) L 2 Ak 2 Al & A 3 20 CanChuWuYou-open a new chapter in urban perishable Bronze
The 8th “creative youth” China youth waste disposal award
innovation and entrepreneurship
competition-internet special and social
enterprise special innovation group
2022 [EBREEP TAEHLAS KFE (RN DT L, TS A A 4%
International genetically engineered machine K75 4% BRI Gold award
competition Healthy teeth legion: oral guardians for targeted
detection and elimination of Sreptococcus mutans
R E KA MR R IE(2022, BFR FIADES TRES KGR EAEAMNTMEE  —FK
k) The expression of recombinant protein in Escherichia  First prize
National college students life science coli was improved by morphological engineering
competition (2022, scientific inquiry)
A RAFE AR AL TR AR (2022, BUBTEI  JRERME R E X B T £ L A= i B B BEPEIESY ES 4
Wr2) Toxicity of flucyclozole exposure to early life stage of  Third prize
National college students life science zebrafish
competition (2022, innovation and
entrepreneurship)
A RAFE AR AR TR AR (2022, BUBTRI BROURINRER T 3-HEE R P FAUNRB I =5
Wr2%) EZNEbp=AT| Third prize
National college students life science To explore the effect of parental exposure to
competition (2022, innovation and 3-methylcholanthrene on enterohepatic circulation in
entrepreneurship) offspring mice
H ] [ B LI P+ R A R B R BE RSB B —— A LR SR o (0 A ) 8 s LIS
China international “internet+” college Green Technology-innovator of organic acid family Bronze
student innovation and entrepreneurship green biointelligence award
competition
o ] ] e BB R+ R A QBT B B S 8 1y SO A 7 2 24 0 AT A 8 1) 15 R B i 4
China international “internet+” college Technical innovation for green and high quality Bronze
student innovation and entrepreneurship production of pharmaceutical grade pyruvate award
competition
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%3 Intelligent production of acetone-optimal solution of Gold award

The 13th “challenge cup” Chinese college
students entrepreneurship plan competition

pyruvate family
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