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Abstract: The bioeconomy is becoming an important force leading the development of strategic
emerging industries. As an important field of bioeconomy, enzyme engineering face great
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opportunities and challenges in the future. We explore the teaching reform of Enzyme Engineering
through the optimization of teaching target positioning, improvement of ideological connotation,
condensation and reorganization of teaching contents, introduction of research and application
hotspots, and design of diversified teaching and assessment modes. The teaching reform improves
the teaching quality and student learning feedbacks. This paper provides valuable inspirations for
cultivating enzyme engineering talents with rich professional knowledge, solid practical skills, and
correct view of life values to meet the needs of national bioeconomic development.

Keywords: bioeconomy; teaching research; bioengineering; Enzyme Engineering
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Table 1 Examples of the teaching reform of Enzyme Engineering
T Hor N HUor M W) 28 IR U
Chapter Content Teaching reform Related field of
bioeconomy
1. 4t il TR R iy o 8 T << JE o I 4 T 4 A A 4 ESUREELY/L b
1. Introduction Brief history of Addition of a special introduction about the past and Green
enzyme engineering  present of amylase biomanufacturing
Bl T AR ST P B AR T CO, FITE RS 1 oM B 4 5 o) A=W B AR
Research hotspots of  Addition of the research on cell-free chemoenzymatic Biomass
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2. Bt ST EERYARS S5 BEm 2017 4£H 2024 4E WURALE R A TIRE AWEZ
FEFEA Composition and TE S5 48 A ) 2 450 1) T 2 BTk Biomedicine
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of enzymology Nobel prize in Chemistry, as well as the contributions of
and enzyme structural biology
engineering A A e I Bk € E ) B IR AT A 2R ) SRRtk b
Catalytic properties Addition of the introductions about researches on green Green
of enzymes biosynthesis of chiral amines®”) biomanufacturing
il e B N 3l ) =7 MOOC V-5 IR [ F2% )
Enzymatic reaction Self-leaning MOOC platform courses
kinetics
3. HEERI R BRI R B S8 T ) ] 2 e DR 2 00 e AR A7 B il R F 5 G/ ]
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Topic design on the screening of biomanufacturing
cellulase/amylase/protease producing strains; MOOC
platform courses on the methods about the screening of
bacteria the producing aimed enzymes;
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methods about the heterologous expression of enzyme
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Tit 1) A= 7 MOOC ¥ H 5 UEY) . s AP 40 i 1 57 5C
Enzyme AR
preparations MOOC platform courses on the production of enzymes
by microbe, animal and plant cells
(#545%)
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Related field of
bioeconomy
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Table 2 Reform of the evaluation method of Enzyme Engineering

FRIH S5 E FZHEDB M A SHE WX
Assessment items Assessment purposes Evaluation contents and weights Evaluation
and weights methods

WIARHZIK(50%)  FIIR S Bz SR (40%) By

Final exam (50%) Knowledge base

[ L3 BT BE
Problem analysis skills

EHEIF(10%)  PORMEE SRAE S, AHTE IR

Presentation Message collection and organize skills,
(10%) and sense of innovation
k5 RE
Oral expression
PAEEIR

Team awareness
PR TH(30%)  SCHRBE 2 5 R854 g
Project design Literature reading and problem analysis
(30%) skills
W SiIr RECTRETr, QRN
Research and solutions design abilities,
and sense of innovation
FHE S S 1 fE
Scientific report writing skills
PRIG A (10%) 27> B AR
After-class Motivation to learn
exercises (10%)  FIIRIERE
Knowledge base

Fill-in-the-blank and short-answer

questions (40%)

Exam scores

ZEATH(60%) KBS
Comprehensive questions (60%) Exam scores
PPT il {E7K HE(40%) T

PPT creation levels (40%)

Teacher evaluation

HFS 2 (40%) e UIEIRSy
Presentation and question answering (40%) Teacher evaluation
7 T 5HpH(20%) 2N E T
Division and coordination of duties (20%) Student evaluation
R SRR 73 (40%) FOWAT 73

Background and significant (40%)

T E 1T (40%)

Scheme design (40%)

Teacher evaluation

HOHAT 5>

Teacher evaluation

et i X 51 (20%) HOWAT 73
Format and language of report (20%) Teacher evaluation
PRV $E 5215 L (50%) (R
Exercise submissions (50%) Exercise scores
Rl 2 U7 DL (50%) (A

Answers to the questions (50%)

Exercise scores
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BT RS BALE R 30%, B EVEM A
AT b SCRR R 2 S 3 | ()L A Ar Je Jy et
Re S, FEREA /N POPBL AR "FRH5
PR AR 5 58 UG BT 3 PP, LR B
H G 40%, FEEILTHNE(E., WE
FSE I ) B 32 6 (235 40 8 A R N 2R B ) 27 5 T
s EEIB G 40%, FEIL TS
LT AR T ZWREEMA RN, 56
PR 22 A 32 FH I TR L b R 43 A [ R it e
IFRE ST MR L 20%, FEIET
., Bl AREEH . ERAFRIAELEEEN.

RG2Sy BALE R 10%, FEAR PG
ATEIR GRS K MOOC R /NIR 255 1T
gy, HAEL #2538 T 58 B 4 il 45 50%,
DIPEA 22 A (2R B4R 1024 2T 18 Dl S 24 2T 1 =
WL BE Bl AR

5 #ERRERR

T HE N A S HAL IR R AR 2 8 U
52 EHETVR RN AN | 22 A 22 S B
AR R SRR, i TR
HIBAM 2022-2023 SFHFEFAAFFHIFRT —F
FNEEMOE SR, a8 THFENAENILA
B EuEAn oot FE
HFMCE R AEY TR LT RIRR
2022-2023, 2023-2024. 2024-2025 *FAEHZE
2R 2 A X IR AR PE o A A B T 94.19 .
95.69 1 97.75 77, HHEFHETT(2021-2022 2%
NV L2 SR T 3.05% . 4.69%F1 6.95%
(I 2A)o ZAEXT IR B ARG R . DR N2 T
W RN AR . SRR . ) I
WOE . HHREE . BE T RRESEH
BT R (K 2B). 2EAETE IR 1 TR 40
O, R EMHRRRE LA L0 TR, St
Hi A Y AR o VI P 25 B L R R A, 2
BT, LA E UG TR, Rz B —
BB A OCE, EFWaE B ImHEEIA
L, BReEoRE, RIRTORHEH, RA1FEAK

AT ARAE IR A N B2 o, RGUR B, By
PR ORA R E, AR IR S Bk
JEo HFTHESH, HFdmhEEY
A, BN ALEPEER, AR SZ ARG “PFER
Ml O PR, R ZHER AR, kAN, TS
A IR S3C,  WR AR B ) S i
AU THRE2AES 5 REAQHAN I E . 4
E R 2 A R 22 e SRR B, JEx 2k
FETF RAH AL H K ek 1 rp % lk STk B
SN S e N St T A G E
T AR Hh AR B AT T T B K AE
B35 A BAAE 2023 4E 01 2024 4E43 913545 T 4
KA R A P E K — G =5,

M T % 4% 20 55 4k SR Al e T 1Y T
i, SR X AR 2R A R BRI S AR AT IR
R RO RERE T 5%, DRI 2 M AR AR
FOCERTA IR, Ay TR TR R
2022-2023. 2023-2024. 2024-2025 AR/
28 1 22 B i D7) Sl A N T 0T N S i
WG X RE SR T, 3T 2 SFAE R A BN S
£ETE 80-89 43 4B, 2022-2023 . 2023-2024 Fll
2024-2025 “FAFE A HE 2R 035 50 500 5 ok
83.4. 81.5 Fll 81.83 43, 19437F 80 4rLh 2/
Fel 4350 K 74.46% . 80.76%F1 65.71%, il
KRR RN T e #2F Hbr, i ELFE & 2
FSLER A RN W b S50, A AR TR
RWARR T2 R (E 20),

6 M

N ¢

M Wy 22 0 S 4 Bl 3 ] v S5 e A 1 R 50 B
., AT RIEEAITTAEY TREL A
A, B TR WAL RGN, T
VE A 2 T Y 2 atie,  HoR Ok & g 58
WA LS SPRE, P TE AR Y 2 5% g T 5
T, IR TARRAEAR A R N I 2 2
I 2 AR Abs . Ber A Beaiia
MR T, A7 T A 3 he A
WL S T A AR T T A AR X e TR
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Figure 2 Evaluation of the teaching reform of Enzyme Engineering. A: Teaching evaluation of Enzyme
Engineering scored by students; B: Evaluation of indicator points by students; C: Distribution of student’s
final grades.
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