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Basic research to industrial production of microorganisms in biotechnology

Fei Wang
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[ Abstract] This article discusses the wide range of applications of microorganisms in biotechnology from
basic research to industrial production. The article firstly introduces the importance of microorganisms in basic
research, emphasising their key role in genetic engineering, metabolic engineering and synthetic biology. The article
then elaborates on the applications of microorganisms in industrial production, including the production of products
such as antibiotics, enzymes, biofuels, food additives and biopesticides. The article also discusses advances in
microbial fermentation technology and how optimisation of culture conditions and metabolic pathways can improve
production efficiency and reduce costs. Finally, the article emphasises the importance of sustainable development
and environmental protection in the industrial production of microorganisms and looks at future trends in microbial
biotechnology.
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e E A AR, TS RRR T A R SRR

-19-

THT &5 Rk .

FESR GRG0 T P 10 5 R s
(R 22 OQ E B . il At o 2 1 A ) B AR BT R
iR TR T B s HL AR e 77, T LU =y Rt
AEER PR KM L5 G, — TR, Il 5 A5k
PRFEDR, SR AR TR X A X A LD 1 e
RS T 30%Lh B2, gehbh, FIHIE& B R
B, Bl AT T Rehs RN 34T 2 A AQSIR AR 10
TWEEYIRR, DASEBLN AR AT RV SR G Ab 2

FER M, Sl TR PR 1R U 10 15 5 R s
AT SR ARATE FROME, B9 K B R i %
RIS B, FUER A R B R
SERLZEYD, O R SRS A B e L PR AT L 2
P, LB ORAE B i s JF R s AR R . — 30
Wit FCIERL R IR, T iz th BE WS 7E Ml pH
ST ARE I FLRR B bR T AT T e A 1 7 i
Seft 1R REn.

Tt E R R 1) 5 R SRS LA AE W HOR oty
A B, W R TR R A
0 R AT AR IR, RE s S RO e BEAE ) AR AT
SerfEre . BN, i E oG, BTN R
TR R B RRE ST, AR EAIE S S ARMEY)
SRR RER AT 2 IR, AT TR .
XM R TR R R L P AN R ey 1 AR M A 7 (R AT R
| TN O EE N A RN} A T

BRI, 0 o 14 7 0 5 A R SRSt T W o
W H AN AT RFSEPE R PR . FEIESREARHEB IR,
BHAZATL AR RO L o B R A 22 4, 38 Gt
AEBRGIERA LT . Bk, BRI
iR R A E LA, DR R RTARAE S S A2 1Y
ZAMEAABGE N, M EVBR AT R 8K
Je& i B B R R

82 MAMAMBARGTHRERE ERELE

FEMAEM A SR AT RS R R SR B 5 B,
FATBIENR B, A N EVIER IR L B,
HNFAHES) T A== 8, ik 1 x4
BN AL BT R . B, AR R EROR
FEA P HUE R MR, LR BRI
FEAEPEBEE BEVSTH FEAT R M) HETRIR 3G I Csl. - Bl it
JE R I R A R, AR A A It R DL
P B SRR P2, R SRR RS e ) R
o AR, ARPEE R ESRPATEA N A AT 25



N BRI 7 38 b A 7 S A P A D AR v 4

£
YT I %ﬁ%ﬁi%ﬁéﬁiu¥@,ﬁ%ﬁ
EEENT RPN 35 3 p RNIBUE - E RSN S

B B PRI IR R IR I HLA &MMﬁ
FERLAED E BRI R A, e AR PP HA IR
B PRBOARIE D AN 22 LU A B A B AT

SE R

[1] Lee, H.J., & Park, J. H. Engineering Microbial Systems for
Sustainable Bioproduction: From Synthetic Biology to
Industrial Biotechnology. Trends in Biotechnology, 2022,
40(4), 372-383.
https://doi.org/10.1016/j.tibtech.2021.11.005.

[2] Zhang Y, Yu J, Wu Y, et al. Efficient production of
chemicals from microorganism by metabolic engineering
and synthetic biology[J]. Chinese Journal of Chemical
Engineering, 2021, 30: 14-28.

[3] Joshi S, Mishra S D. Recent advances in biofuel production
through metabolic engineering[J]. Bioresource technology,

2022, 352:127037.

[4] Yang, J., & Li, Y. New Frontiers in Synthetic Biology for
Metabolic
129-141.

Industrial Microbial Strain Development.
Engineering, 2023, 68,
https://doi.org/10.1016/j.ymben.2023.01.004.

[5] Liu, J, & Zhang, W. Fermentation Technology and
Metabolic Engineering in Industrial Microbiology. FEMS
Microbiology  Letters, 2021, 368(17), fnyl87.

https://doi.org/10.1093/femsle/fny 187.

[6] Adebami G E, Kuila A, Ajunwa O M, et al. Genetics and
metabolic engineering of yeast strains for efficient ethanol
production[J]. Journal of Food Process Engineering, 2022,

45(7): e13798.

[7] Yafetto L. Application of solid-state fermentation by
microbial biotechnology for bioprocessing of agro-
industrial wastes from 1970 to 2020: A review and

bibliometric analysis[J]. Heliyon, 2022, 8(3).

-20-

[8] Industrial microbiology and biotechnology[M]. Singapore::
Springer, 2022.

[9] Singh, R., & Yadav, S. Recent Developments in Microbial
Engineering for Biotechnological Applications: From
Laboratory to Industry. Microorganisms, 2022, 10(6), 1230.
https://doi.org/10.3390/microorganisms10061230.

[10] MR & mRAEYZES T —RITAEmE A [Cl/HE
AR 54y A4 2020 4 H S RAE 4 45182020,

[11] RhEl o, 2055, £ 2 F R BRI R R 4 5 AR
AR ity Tl o 2 H B AF 98 JR 7], B 5 LR K2 2 3R
(ERELEAR), 2020.DOI:10.3969/.issn.2095-6002.2020.
01.001.

[12] 4RFE B, S VP, 2 N LA R A Al e 22 5 R
F. &A=, 2021, 2(2): 181-193. DOI: 10.1221
1/2096-8280.2020-062.

[13] BB ATHE S0, 5K M, 2 0 R A AE N2 R AR 28 R 8t
HLEI R 7 E [T AR AR R, 2024, 51(6):1-12.DOL:
10.16768/j.issn.1004-874X.2024.06.001.

[14] A, 0, H OO, 5. & BUAE Y O FR 58 R By 42 5 et
T+ AR 53 R [7]. A BE R 22 1 58, 2024, 37(10):2247-
2259.DOI:10.13198/j.issn.1001-6929.2024.07.16.

[15] 558, AR, T A900e, 25 Gk VD R 1 R IR i 6 2,
R B Al ol ) B2 B S 0], i oLk A, 202
4,46(3):1-10. DOL: 10.13386/j.issn1002-0306. 20240300
17.

[16] BEFRR, KB 5K IIAR, 2 Al SRR R FE AL A
WL B v BRI FH 5 AR 55 82 A [J]. A BB R 4 SR, 2024,
25(19):15,22.DOI:10.3772/j.issn.1009-5659.2024.19.010.

A EE: ©2024 £ 5P RGRBUHETIH 78 - L (OAIRC) T
ﬁ Zlglii‘ﬁﬁp\%ﬂ /\/\?‘%%-ﬁ:j%ﬂ‘/\jﬁ%

http://creativecommons.org/licenses/by/4.0/

(€O oPEN ACCESS



http://creativecommons.org/licenses/by/4.0/

	1 前言
	2 微生物在生物技术中的基础研究
	2.1 微生物的分类及其在生物技术中的重要性
	2.2 基因工程与微生物：基因编辑技术的进展
	2.3 微生物代谢途径的解析与改造

	3 微生物作为生物催化剂
	3.1 微生物酶在工业生产中的应用
	3.2 微生物发酵过程的优化与控制

	4 微生物在药物开发中的角色
	4.1 微生物在新型抗生素发现中的作用
	4.2 微生物在生物合成药物中的关键角色
	4.3 微生物发酵在药物生产中的应用与挑战
	4.4 微生物代谢工程在药物研发中的进展
	4.5 微生物来源的药物分子的筛选与优化策略

	5 微生物在环境生物技术中的应用
	5.1 微生物在废水处理中的作用
	5.2 微生物在土壤修复和生物降解中的应用

	6 微生物在食品工业中的应用
	6.1 微生物在传统发酵工艺中的作用与优化
	6.2 微生物在新型食品添加剂开发中的应用
	6.3 微生物对食品质量和安全的影响
	6.4 微生物在食品加工过程中的功能强化
	6.5 微生物在食品废弃物处理与资源化中的应用
	6.5 微生物在食品废弃物处理与资源化中的应用

	7 微生物在农业生物技术中的应用
	7.1 微生物肥料和生物农药的开发
	7.2 微生物在植物生长促进和病害防治中的作用
	7.2 微生物在植物生长促进和病害防治中的作用

	8 微生物在生物技术工业中的挑战与前景
	8.1 微生物菌株的筛选与改良策略
	8.2 微生物生物技术的可持续发展与伦理考量


