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Exploration through cases: integration of the ideological and
political education in Metabolic Engineering course
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Abstract: Metabolic Engineering is an important interdisciplinary and application-oriented course,
which is usually compulsory or elective for undergraduates or graduates majoring in Biology
Engineering. Strengthening the integration of ideological and political content in Metabolic Engineering
adapts to the needs of imparting knowledge and cultivating people by virtue at present. This article
examines some typical cases of ideological and political teaching in Metabolic Engineering, so as to
guide the correct value for engineering students, cultivate students’ scientific spirit, and enhance their
cultural confidence, national pride, and ambition to engage in scientific research and application.

Keywords: Metabolic Engineering; ideological and political education; cultivating people by virtue

BEEWE: KT RERY: 2020 4FEHFFEAERT bn IR B0 H (2020PKCO5)

Supported by: 2020 Graduate Quality Curriculum Construction Project of Wuhan Institute of Technology (2020JPKCO05)
*Corresponding author: E-mail: hgy701@163.com

Received: 2021-09-05; Accepted: 2021-11-01; Published online: 2021-12-07



1408 Tl A 2 AR

Microbiol. China

i T F2 (Metabolic Engineering) i i X
Rt WSk, Tk,
Sl MOBLL BE 2GR A OB SE A Rl A ) L
i A 0 1 AR AR 2= BB A 30 4F 5k,
&R & B TR A W 2 0% 1 S R 5
RZ—o M 1993 4F P4 B 122 Be b Al T
IR B LIk, EWNAZ it KEEFERE 9T AR
AR JZ R BRI T TR IR AR
Pk R AR TR IR AR LA SRS R
FHAE 5 B Re a5, JC R A2 X 3T 7 ol ) < RE il
7, R R ) R B R S, HR
S TR RN EENEY., HTREEY
2. A REY S R . BN A gRE . R
JEALERS 2 . B S AEEOR SR U B UEA W
AR TREERE, HES AU TR R A
Har A 5, xR R m st 1
B

DR S B S BT R K R AR BOR B E AR
PR, DRt S0 | A4 52
W, LHARE, 2RFAMEN, T
BRI Tl PR A PR AR R B BRI R AR
HUFUCRE B TE 2A S TR R 1R
B E 5T, A TR PR i 2 e
TR . AR SO T AR PR AR L )
HizdE SiEH, WERLEE TR A R T
P PR T

1 REEREHHTHE

FIUHT R AL FARBR 28 L TR R ERAER
el BB 2 5 PR IR Z 18] A 38 210 5 DL pdy Bk
F, AAFRH AL IR« BAEE B, «R
B 5 TARAT . A, (EAFAE UL AR T Ul
AR RS S, BRI AR A 4 % ol 2R
IR A S BN A SO RS IT #E . BATT 2345 3C
MR S BR U A 1 AU AR R AR

LB 3 A FEEKAR
1.1 RlEFEHEH

FFERE S A A O R SRR IR L BRI
BTA, RERELRREDIESMILFHES .
IEF L AT IE R E B D, T Ea
2R R AR TR S, R ER
M 1991 AR BEARLE 30 48, (HEJRIE R T
i, Xt A A AU R e 0 5 H RS R,
BN A N SRS, AT
PR R FR A 52 BT, X T R AR 1 )
RN EEL,

TELE VTR FRATT AT [0 B AR TR 2R
SERR, DI CRS, 1973 4E 11 A 1974 4E
5 7N K210 4 1L /3 8 Boyer 5 Bt K
“~1 Cohen JCJ5HE PNAS FRFT 2 fa AWM
K39, R B4 DNA $ R IERHEA:
M\ 1974 4558, BrdH AR R 2 AU R A IH 4 Ll 3
B — A R K BH U T A B AR Y T Re
S GRE RE R, IET 1980 3RS 3E
B & AR AL 1976 45 KUK $% %8 & Robert
Swanson 5 Boyer —if, TEFEE MM T
—FHEYH AR A Genentech 2\ H], 25 2 4F
A FIF I ES DNA FARTEANHE b el T4
KMEWHE. s, —LEMEARARS Y
AT, Mgk AR R BRI R . AR
F.AEKFMTREERE TREZ >R,
FE K FF R v i Rk B — JE R AT DA 77—
AT A5 F (AN 2R (B2 A 7 —Fh ] £
PG (N 2B, H) T X 2 B £ A 77 i AR
WIVEZ SE AT U R Y o b2 TR 40 ) F
FEIEF A 2 T EAL DNA W T,
MHOK 4 DNA HAR 52 R TR Z A .
Baily 7£ 1980 41« Prfb2s b TR
X A AR L 200 B P K ST R R K ST B 4 o
IR P SN #2519 43 2 R ol 3 T R R A T T TR

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



(21 ES v e AW O S 3 SV S E o (RS B eV

1409

O3 MR 10 48], ST BN . S
. L-RNEmR. kMEHE C %, FHEY
DNA $ AR AT Fh it 5 Bus TR Ry e .
Bailey X737 BH B 1 1L 21 25 1 5k PR ) v i e oA
AT R ERE, ek TR RRE, KRR
B TR AR A AKERL, L4 DNA
Fi A AT B Pl s A S R A TR A & RS
E T LA

1991 4 6 H, Science K3 T “EWH RFiTH
LhE, A 2 ROCEW A AR P, X
2 RS SCHFoE MAs T 20 titad 80 AEARRI2A T 1
HXT AR RGBT S ERE, EET
TR T AR AR AR, bRl QU TR AR
IERHEA: . WElETE 1991 4F, Bailey #2 H G
T ARRHGA R DNA 5 447 AT 20 i 1 it
SN WSS i R R s T RE R s A e, F
T A R 40 A i PR R A, XA At
TR — ] R G FER R B BT S, 1991 48,
Stephanopoulos 55 i#f — 25 25 A TR A & X
R TR A BT DNA AR Hr @ A1k
AT, 851 AT A RO DA RE [ gtk
Wy 16 A B el i i o B A RO IR R AR
R TR GG RN TR, HW AR
WRGMA RN Rk, Hid
PRERACH TR AR M 50, AT LU A
Xt B2 GRS B B AR AN TR] B (R 2R R AR
AW SR A BRI

HTAEYRENE 20, FERE TR
HAT I, R R TRy R — R
PRMEACH TR, R — 4 R B A0 BR
-3 1o il A 2ok e ol R RO SRR .
SERANTESRIAT TV 25T, (HSLhREUS AN
FIBFIEARZ . FET I, 1996 4, Baily X4
TR TR, HAHE 3 N, e, R
B MG T A R R AR R, Ok,

ER T ZRBNBRA SRR, &5, @l
SE 1] )AL PR E SR B A5 R I e s, Bz R T
T 55 A0 B R sl A A A1 sk — B b g [
JET T SE — A IR 2 A X R 2R R O I B A
BPSc ok . JESRE B, 55 FR0H.
1.2 XtBfE

Ak B A5 R R A 2 T S e
Afr, REWE N AL GART5 SCe i T s A
SRR, SRR A STE O S 3 LD E
(143 PR (D FRATTHE 2 W L
S, WU 5 IR IR E SR
SCHRI NG IR I Z5 G, (2 AR IR T X R Y
ZEM BRI AR B T 2 S 24, s R
5T AR 2O <l w i B A . 48R, EA#
DR O e B Sk . R 2SRRI A B B TS
T A ST, BRI SCER B A R
RS MR 5 S0k A S A S BRI SR, 42 4
HA W ERBOTER, SRR ZOR R

FeanFAT T FE 1 — R SCRk[12], i SOw T T
AR 2 T BB B R, B PHARR T
PARIORH ELIC R AR AR S g i, X — 1
StEH TR T, “B7LL ATP fE
LACRBERACHE, <P FERmAW; HArA
PIHEAR T DA R0 g B8 R ) SE R A 3805 1 A BT
{14 TR BT A 1) Wikl o, TR R L fL ol ATP B,
TEPI AR 25 T B 1 825 B i Rg,
T 4E 5 B8 & A T FEUE— 2B R T ATP (955 850 5
A <2 3 T i BRI BHL R T i 3 S 3 e
SRR 38 A K AT R T A AT AR R
PE—2BUEB T ATP BUASKT A WAL & B 52
Wi o S T HA R CE AN T R An i sh S e e
T 5 ANEN (1) R RRIERILT A
B (2) FTIE SR A A A LSO i A4 sl st 1%
oy, JLREM ATP fi4H; (3) Kk yEr-
S BACCEAEY G BOMRES G, DAY &

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1410 A 2 E AR

Microbiol. China

B BE 5 (4) B d5e/NAn e s 4 LA o g
R I8 N A AR AR T A A W A 5 (5) R —Fil
REFI G RE AN RN B JRURH O A VE IR & . W)
i, AR AT TR R A AR AR
T e 4 2R A RO T PP LI E R Y Tk v
F S R 0 sh R M 2o 2, DL E
VA5 AN S LA T ) b A << B PR 20
AR TRR B MR G, SR 1 SOk 58 451 T B
s 12 R RSO R A S R, Rk
Z R R R, AT DI K A sl 2 A i o
A, Sy AR R T Ay & R

1.3 HRBERBEERZSIE

R TR AR 2 B AR T — B2 E R
AR R FAR AR R, 22 Rh ek 1 28
W iE R B AT TR E . B, B2
RGBSR . IR R, R A
RANRE FAYR NG, 7T I b 1 55
SRR AR DA A, Oy E SRS Y
e B 77 .

Bilhn, 4% C R B R R,
AE &SI MRy g ab e, ) RS
FAH 2 7= b g PR3P R A 5] . dEAE R C R
FURIA = RECR AR IGHE,, W26
M—4 KB fb . SRR ¢ LR
T 20 titad 70 AR AR B 2477 b i bR Ak AR o
1986 45 1% [LJedn A PR R LA 550 T 36005
MRl TR EE AN gELE R C PR
Pe, A T MR R D sS G e sk, H
WL Ab th AN BIR & Rk iR C
T RBEE R E SRR RAEN EA A E
FPERUREAR, HEEGEA R C Tk A Sl
ZRAIEER . PEAGIENGEAER C 2P
KB REMAIRATA MR, B TlkAg
FRYEREZ C T AR AR F P R I A
HILRE E ket

I, 4EAFR E ek B2 B
ot s A T K. BET2ER 80%L4 iy
AR B MEFEE BN, FEAT TN
2,3,5- = H L SR 0 S A 0 s 9 R e [ A L e —
ARG B AL, BEEETR 95%L |, AT T
T sE, P F RGN T . WA, &
. REFRERRS, F4E4ER B A KM
H DR sl . AT AE AR E R ZE
Wi, HAg RN,

BRI 2E 0 R B2 P AR G 1A 2 7 v
TERSN AT RGBSR R HbRigis, th
RTI4TN SE PR FE S 4L
TR X g A A A OG B B TR R AT A 1) R
T, AT ST T AE R AT T b R R R R
Sl A U e M AR T T, 2014 A
AT S RERR R A BR A R A, dar T LAk
K TR G B A BE N A AR E
AR, ZA R REAEAR . 155/, v
M aR IR, KPR A &4,
B KM, HZE 4 | ISR 4l o
BRI TR T 80 AR KR S i YEE
R EM¥EHMTZE. Nit, meRrRHEA R
Al A R JE S ERET S i A R B Ao
B, CREeRE 1/4 YRR B iy, BUS
TRENGTLE, B THAR E Mkl
870 O IV s S B ST NUE 707 o 5 27 NN
AR . MR = F AT YA T
BOBBEARUFWEGLEGRE, HUNEE
2. ONEEIE R A RS, LT
PEBOCR , AR T8R4 B K E S A

.
2 RERBEANER

FAIRIELL L 3 A Esfe—Rb kg, 3C
CAERERIE AR R R ] 2 o TR AN

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



(21 ES v e AW O S 3 SV S E o (RS B eV

1411

R R B SR A i R A3 FE T A DGR,
Wk 1 Pin e DUF ST EIR TR IR 2
1o A i AT 3z 3 2 SELIBOT AR U s R R
IR BT ERE A H AR
21 REFHITESHXAESHME, =
SRR EXE

FEACH TR IR LT, RITRZ
BT BB R B, O S T
WAV XF TR RELBE T L
BRI AT R, R R OCR
BHACM PSR ARG, S0P 5
S O] S SN ST o S 7P A M 4 2
R RIS L, e R AR TR AR
S RRRE, JETF L1 PR REIERL, O
e« ] Baily #8754 A TR 2
Lo »ERFRA M A (1) DNA BRI
Mo EAFE Baily 7E N ML TR G5 H
M JEVE, AR R BB E 2 T E4 DNA 1
MW T (2) Ml ATTR R FE 4 DNA AR 51k
SN T RREE A W At 175 B B R 1M 2T 2R 1 2
SR Y B v B, A R 0 T B AR Y AR K Pk R
s T HAE K, TEIE, FRATES R
— AR R PR, TN R R R, B
BRSO, SRR SRR E 2
H, SRR EAL, 1996 4, Baily A R H T
R AR TR Sl Sk, A& Baily
16 1991 442 A 2 S TR 2R — A1
PR TR, X R 25 B A3 in
B AGRRE, M6 AZ, WRFER
FeRU 2% 5, SLF iR TRk Rl f
HBLA A, Baily 38 ) B4R 1 T S Rt 1
FEMEAS, MBEIARMRAI &, e m S84l
FERUM AL FE DR S AR IR, I 2 e ol

S XRRE T K ) TR AR AR
AR . XA G S A IO E S, A
R TR L, A2 AP AR2 AR
22 XHBESHEXXBEIZEEES,
KPEX B AOMKBEARZF

1E 1.2 AT — Ry BBl AU B BH A%
Ui T B TR R SCHK, O T S b P
SR A LT BRI R, % OCRREE 2%
TR EAE BB A, S AU TR F
RIS, “BAFH IR T A b — ] 5
— T FIRIE A —TAT 5 B FHARELXESZ, (HdAr
HARK ., AU TR, A
H 25 AT ) Tl S 0z 5 e e i ok AR R Y
W Kt (B FNBE R (B)FE AL o 2l B AL 4 i gk
WCRIPRETIE N, AW R Ge e T % Y] HARE.
R A Bl A ) T A R MR R I, X5
ME AL “BA B AL BAR B A W 1
FAE R IAE YR S, A 3 — R
JEE 03 0 e 28 TR WS YR E AL B T
RE2Z FIUALRE R AU A BRI o BUEYI 7R e
Pyt 7=y (S A R e, 25 e EOH 0 BC #
APy, ARSI B, w1
Sy AN [ A o ek B i B AR R Sk
AR v A BA PR A 10 A0 Jt P 1 R A TR
JTEBGE AR 5 AR, 58 7T 5 AP
JEE . iRl L, A E T AOCEERAE IR, B
QA ARB 22 SR TR B AT v [l A Y
5, WA AW A HE S, AR E
SCAE o R FE LA A 3 B i R I A < R R
STt BH H A BT AR ROME S, P LAl 2k
K 19 BEIBHE SR BOR A3 AR -55 <IH BH 21l
AHE TSR . AT L, 75 A AR 2
Sl AR e R SO BN i

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1412 AR AR Microbiol. China

F1 “KEIEREDSEDHMIRSMEXHBBTRRIT S RZ6#E
Table 1 The design and case study materials for ideological and political education in relevant chapters of
Metabolic Engineering course

VAV BEOTR ESVpupE
Knowledge Ideological education Case study materials
R TR Bl The contributions of Baily, Stephanopoulos and Vallino

Establishment of
Metabolic Engineering

Scientific spirit

Discipline

AR I SCHR AL AfE AR TR B B )

Discipline frontier Cultural confidence Yin-Yang theory in metabolic engineering

literature

N3t G R I B AR 2 R 5 R 2 e v [ R} 27 g b 1 A IR AR 2S5 B A AT A B s i ) B g

Artificial single Contemporary scientists iV BEH)

chromosomal pursue the frontiers of Qin Zhongjun’s team of Shanghai Institute of Physiology and Ecology,
Saccharomyces science Chinese Academy of Sciences, synthesized the first international single
cerevisiae chromosomal Saccharomyces cerevisiae

AR E RN TR K EE Y2 K Jay Keasling (Amyris 2 &) ) # 2 T 5B 0% 4 7

i HUEZG Y75 8 R W TR 20
Artificial yeast cells The American synthetic biologist Jay Keasling (Amyris corporation)

capable of producing has designed and constructed artificial yeast cells capable of producing

artemisinin the antimalarial drug, artemisinin

IEEE S 1 REEQIRAEER CIREAEE

Vitamin 1 The first vitamin C fermentation method of mixed bacteria in China
2 FRIE VUYL e R ARG R BT 5 A 3R B YEOR
2 Vitamin E synthesis of isophytol with biofaniene as the precursor

AR R AT B 2R b B e ) o 24 AR R ORI S i 5 D B (] 3K 4 A1 A

Kelomycin FRZ2N 5] L m) & 14 [ K — 28 24

Kelomycin is a national new drug jointly developed by the Institute of
Medicine and Biotechnology of Chinese Academy of Medical Sciences
and Shenyang Tonglian Group Limited Company
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ERMIAE ST, B YR R 4
Flg i ) Fa ot hia vl R TR R AR
AR BB b2z H s, b Az
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HERERAIE AR CIRE AL EH
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55, AHFRATEE R S o] 3R ] RE kB XA B
R? Hir: R CIRR LIS 1933 FE 1 FE Bl 5 & W
M, AR C lalr . s, (Hixk

AR TR 2 S8R, KA 5
TG R 7 i 8 2 3 IR B 15 e S R i I
M 20 28 60 AR, £ FEE — BB TR
Rkt . JEMIREAR T2 20
70 A i H Bl B i A P 5 T R i 2
[T B W AR R, XA LR
N2 2t T E IR R R R, 4R
BT RO R AL R AN, HOT R
A R TRIRIE . RS A RIS T
PR YEA R C T8 L WEE Y [ Pr L R il FHAL
Ja, AT TEOR AR Rk A i 5K ¢, H
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