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Preface for special issue on industrial microorganisms:
innovation and breakthrough (2021)

Yu Deng*, and Xin-Qing Zhao?

1 National Engineering Laboratory for Cereal Fermentation Technology, Jiangnan University, Wuxi 214122, Jiangsu, China

2 State Key Laboratory of Microbial Metabolism, Joint International Research Laboratory of Metabolic & Developmental Sciences,
School of Life Sciences and Biotechnology, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: Industrial microorganisms and their products are widely used in various fields such as industry, agriculture, and
medicine, which play a pivotal role in economy. Efficient industrial strains are the key to improve production efficiency, and
advanced fermentation technology as well as instrument platform is also important to develop microbial metabolic potential. In
recent years, rapid development has been achieved in research of industrial microorganisms. Artificial intelligence, efficient
genome-editing and synthetic biology technologies have been increasingly applied, and related industrial applications are
being accomplished. In order to promote utilization of industrial microorganisms in biological manufacturing, we organized
this special issue on innovation and breakthrough of industrial microorganisms. Progress including microbial strain diversity
and metabolism, strain development technology, fermentation process optimization and scale-up, high-throughput droplet
culture system, and applications of industrial microorganisms is summarized in this special issue, and prospects on future
studies are proposed.

Keywords: industrial microorganisms, genome editing, metabolic engineering, synthetic biology, fermentation optimization
and scale-up, high-throughput culture system
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Fig. 1 Industrial microorganisms and their applications of biological manufacturing.

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



WE F/TAHEY: IHSRBEENFS (2021)

G, —LBERA 7 A 1R K e I RT UK St ] A 2R )
JEERNS, S S (AL Al . A
A TEAE 5 i s, i ol Mk e A
M AT S L U, ORI K Tl L Aol Al
PR 25251 224U, ARGl AE [ R T A28 2
RE AL, BN AN R [ SR 3 A Rl K
F4 S B AR, B B A A BRI R R
AV AE I TR B 1SR A R L R A Y Y 4
FE DIy B 58, — KA Tk Bl M i) Dl e 2
S AR A2 1 o, IR A T — RMERL
R T s 55—y, SEDNAL g, 1Rt
TR Skt | R LA
o) S TR B PR S B T ke o 7
DAL H A5 2 B BT, 2 B 1 Tk e
Pyl A = PR RE

TERXFERME =T, (A TR AR ) HEUE R
TARB T A B 5 RE T, £ha
LR AR [ N SME R bR 2 R A A B L Ak
g R RIS T K L e TAL AR W)
O FH 2 UG 1 R, BARSY LT 4 ST T

1 WhSHERKHE

KR AW G IR AT I & B LE W AN )
REZRENE . AL TIrp A AVE I BE T | A R bR
FRER 7 ol A 1 A R e B S B A W D B ik AT T
orpr, AASRERTE R IE TS S S . LAl
REERCTH EAZSF IR N DI 2558 T A P 24
YEIT e B AR FERE % o T BRI by SR AR T ok v
BRI, o nlE i A TR AR
AT BOICERAT, W AR A [
SR, KRE KR BUEY S IRA Tz, K
A A BLSOABT I Tl AE By ok I Toll il
WIAE R R v A2 B 2 RS A BRI, 4R
HAT AR R H 2, R BT Rk 5 & AL
W —HZBNRE, Pk Z ATk ot AE
HHUBERE EAT BT RO TS SRR R

&: 010-64807509

BT R IR BT B0 T 2 o AE ST PR LB 5T )5 1
T R e s R AT A A 748 2 R AR AT Bl X
S Tk A R A A 2R R RO T SZ AL, RS iER
TIREA AR T &R Tk, 24l
AT T A AT IE, TER R R 5F
PHZFLRIE T MR 22 B A [ R s 7E 52 )
7R W AR 2R B0 O B A i AR A it
T, NAE R GEKF X i A By A 7 B 384 2k
i AR S AR AR T AR PSSR R
B BT 18 B 7 T Y B A = Al =

FOREF TR T R g R e e N A i
TS . R S 2 AR AR A4 TR e
JOL T B 2 4

2 WHRAEHAR

AR PR 8 AT PR A A R 2,
SRR A R s S TR AE R TR R
= X OE B2 A Il JE T L DR 2 R AR A i ) 2%
(Genome scale metabolic model, GSMM) [k &
i, FIR T GSMM 7E Tl A= W v i) K i 5 i
I, A Tl i AE Wi s B4 7RG HEFE = .
WAL KA R PSR L7 AR T Tl AE Y B R itk
HAR AT RE . A — kb &) Lm sl
BGOSR B A TR ;  [FIA L TS
AR . 2 f B A T R 5 N
T o VL KPR AR B ARG 41 T 5L T4
SE PR A A% I W A FH S BRI, T S 49, o o
TRT T i T 5 IR A W A% I A0 1 M BB R Y 0K
W&, JF R B T AR WAL IR AR AE S R N H T R T I
IPLIE SRR, M EGE SR ) .
FEEBE R Tl 2R W AR5 BT 5k K AR5 Dt A
BATEAN A4 1 R ARG B 2F AT Ao i ), G
PR s T A R R A R, B R ARG T
KAl 2008, Z240% . B SAEUL RS
PR A RS v, ARG REIL bk
[FEE, SRR RS EARESK. W

. cjb@im.ac.cn

803




804

ISSN 1000-3061 CN 11-1998/Q /¥ T Fi%#4i  Chin J Biotech

PR B B 8 1550 WA 0T {4 A e b 15 J 0 R A
RSk, MTEARABGE, AR A
FORAFF A IR S A R T SRR T
K EF MR 0 T B R A I R PR 1Y) EGFP 2B
PRSI B 21 R 11 14 28 25 7K PR 1 T S B v
IRTE AR IO O vy o A o 574 K i
PR, LIRS = AR R 2 AR A S AR R T
PRERE T — BT . PR ARTRAR . T EREBE
K% A S ) BB G BT JE G HE A 5T D 3 RS AR T
A AR et P e P B 1) BT O R i, P
W7 H SR A PRI R R AR, IR T
HA Pt I R A S AR AR, AR T s T e
AR R A 1 i DR T

AR, R LR 2 g i R Pk e
DA T AZ A 0 G - ) B i 2 %) R IR 40 o i
ARAGIHEAT T 2538 o TR K A 5 SO AT X
TG TP P o e DAL S B R A L R B i e A R e 3
SRR R A BDIR AT T S R ER AR
K Tl A= Wy H AR B IR 58 L AT A SR £ T
Bl CRISPR/Cas RGHYIT K SN . Akn]
DITIUOLEE 22 | o 20 1) 3 DR A G L R AE AT T
AP h AR B0 Tz A, 4 ol A e ik
R A%

3 dBRGUERE

T A GBI R R ERE . e B
R ) Tl IS A= 57 3 AR T 35 DR B A S 4%
R S T A ) 5 e B A 7 ek B AR HEVCE IRE 5
Wa, ARE LRI eREOC, TEAWLL
TP A Wy R K e B A o BRI
WSS DU DR WO o 5 BOR T e R
TR R A AR B, BB T/ — 144k
4> { 3h A W RO T B R (Microbial
Microdroplet Culture system, MMC) %25 &% %;,
AT 2 FH TR P i A 2 e 3 7 M A
B 2R Z A5 B S AR A I 4, Sy T 1) sk A

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

W 00 A 11 7 S A Bl A 0 A B 5 AR 3 AR
TR & . AR LR B
1o S0 50 A 9 2 D e e S92 S AR 0 - 20 2 R 4 -
PEMOR RS BB BT, e R i e
B, JT IR LASAE 9K Bl 9 KB AH G 2 I o
TE BT A e A B S PSR s R A REAK
Ao A A e R KRB, Y REIS W S i o e v
AR MR AT, A S0 B AR R R S ik,
JCEE T A= W aed R R ) O AN 2 WA QI AR &5
DA% 240 i 2 BRSSO A5 A S P AR 45 A
RESR AWyl AL MR B AR IA R, iRk
W R AR RCR | REIRBEREIR I T3 Hy .

4 EPFENLERA

VAR Al F TRk Ao ah R 255 A
[ i B 227, [RIARE )P A F A f JSORL A T A2
7, A BTSRRI KR
TRHE A TR A 1T W AN R RS W AR R
PR AT AR T R  , Rl BT A R
M) BB AR B, S TR AN S R
W= (4 P U A7 AR R TR, O 2 T RSk 1
LI L P W (S S TN T R S € e ) S N
10 AF AR 2 BB B ol A= W AR T AR SR
ARNPUA 27 A RRR A4 ™ B RIS SR 55,
RAKAPUER BT RIS E . 568 Tl
{560 5 P R S R 1 e A8 P AR TR 1 B 1) 1
JERthE, FESIMSEOIRIT AR iz . 4T
(N N7 ey | BT Ve N TR T § e F S i)
PR, g A 5 2808 Ak o B IR Ak 2 it 4
RS o IR R il D R A MOl A 7 R 2
M2 . AR L SR BT K R A AR B, X
1 P75 55 8 A 7 AR TR 41 4 25 A e Tl 22 O BF 58 0
AT T 2Rk, 52 B 0™ B v OR AT AR Y
RIREFAERFKAEY G LER, /it — LA A
AR IR EA T AR R AL AR SR

AR, TV Bl A= B A T 0 AN i i B



WE F/TAHEY: IHSRBEENFS (2021)

AR BN AW 20, i TR iR BR A
BHHERT HAR—Bong. mB2AL TR
h [ NS S AT ) F 5 5 4R AR S5 I 2%
e R [ T A My U ST Y i — 2P R T, B
TH3 [ A= Wy it B K- a4 0 o AR RN AN
AR ZAL, BIFAARFTF KikH 2
ZAHITIEIE

B

i Bt EARERFAGHFHRF R

A GHIARRRRERE 1AWt

REFERENCES

[1]

(2]

(3]

[4]

(5]

(6]

Contesini FJ, Melo RR, Sato HH. An overview of
Bacillus proteases: from production to application.
Crit Rev Biotechnol, 2018, 38(3): 321-334.

Jiang Y, Sheng Q, Wu XY, et al. L-arginine
production in  Corynebacterium  glutamicum:
manipulation and optimization of the metabolic
process. Crit Rev Biotechnol, 2021, 41(2): 172-185.
Li C, Ong KL, Cui Z, et al. Promising advancement
in fermentative succinic acid production by yeast
hosts. J Hazard Mater, 2021, 401: 123414,

Park HS, Jun SC, Han KH, et al. Diversity,
application, and synthetic biology of industrially
important Aspergillus fungi. Adv Appl Microbiol,
2017, 100: 161-202.

Méndez-Liter JA, de Eugenio LI, Nieto-Dominguez
M, et al. Hemicellulases from Penicillium and
Talaromyces for lignocellulosic biomass valorization:
a review. Bioresour Technol, 2021, 324: 124623.

Liu CG, Xiao Y, Xia XX, et al. Cellulosic ethanol

&: 010-64807509

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

production: progress, challenges and strategies for
solutions. Biotechnol Adv, 2019, 37(3): 491-504.
Zhang YP, Sun J, Ma Y. Biomanufacturing: history
and perspective. J Ind Microbiol Biotechnol, 2017,
44(4/5): 7T73-784.

Zhang MM, Chen HQ, Ye PL, et al. Development of
robust yeast strains for lignocellulosic biorefineries
based on genome-wide studies. Prog Mol Subcell
Biol, 2019, 58: 61-83.

Chen X, Gao C, Guo L, et al. DCEO biotechnology:
Tools to design, construct, evaluate, and optimize the
metabolic pathway for biosynthesis of chemicals.
Chem Rev, 2018, 118(1): 4-72.

Nishida K, Kondo A. CRISPR-derived genome
editing technologies for metabolic engineering.
Metab Eng, 2021, 63: 141-147.

Cravens A, Payne J, Smolke CD. Synthetic biology
strategies for microbial biosynthesis of plant natural
products. Nat Commun, 2019, 10(1): 2142.

Zeng W, Guo L, Xu S, et al. High-throughput
screening technology in industrial biotechnology.
Trends Biotechnol, 2020, 38(8): 888-906.

Lawson CE, Marti JM, Radivojevic T, et al. Machine
learning for metabolic engineering: a review. Metab
Eng, 2021, 63: 34-60.

Ding N, Yuan ZQ, Zhang XJ, et al. Programmable
cross-ribosome-binding sites to fine-tune the dynamic
range of transcription factor-based biosensor. Nucleic
Acids Res, 2020, 48(18): 10602-10613.

Thorwall S, Schwartz C, Chartron JW, et al.
Stress-tolerant  non-conventional microbes enable
next-generation chemical biosynthesis. Nat Chem
Biol, 2020, 16(2): 113-121.

(B339 BRET)

B<: cjb@im.ac.cn

805




