£ 0% L OB ik X %/ TUEEREERITHSA
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Nov. 25, 2022, 38(11): 4068-4080
DOI: 10.13345/j.¢jb.220586 ©2022 Chin J Biotech, All rights reserved

* FIAEALAR -

INHE i, PEHFRREILADBEARTIIGEESH, LR, 20124
ML T EHAFER LS ﬂ%ﬁm%-muﬂm#\%ﬁﬁmﬁ@#
HMIKFREALLERRFHLT/LERERFEFANEELEHR; 20165 =
B, TZ2AFHHsTIREL TR AWIERHR . 24EHF Green Synthesis &
Catalysis. Bioresources and Bioprocessing% 2, (AMxriE) Al 2EER,
Tk bR AT EREBaM LK, PREADNFE ST AN F BT L
bp e, FPRABRAMF B IREZLER, T EAYLE® Lk
F o4 ES, BRI Chemical Reviews. J Am Chem Soc. Angew Chem
%ﬁ%@xm% . EHAGEFSIH, Wik BEACF B E A0,

Tl ERREERITSNA

TR ST

1 HEFREEBERE T A H AR, KA 300308
2 ERE B EYE AR, KHEE 300308

e, =i, PNVRE. TP E AR SN, AP TR, 2022, 38(11): 4068-4080.
QU G, YUAN B, SUN ZT. Rational design and applications of industrial proteins. Chin J Biotech, 2022, 38(11): 4068-4080.

e E: A RAMFEGE AN EFHRGREZSEHR, & E MR BUEERA
R LA M AR R RS PR, A ) r%'fimb/\lﬁ&m/f:h 1E b R T W & 4 #F 5% B (Tianjin
Institute of Industrial Biotechnology, TIB) 4]z 10 & FZ R, L ¥ & T AR T T L& & L
AR AP R DA R . BRI R F AR B KRR B A AL A 77'@1‘&45'7
AT, FRET AARBARKL KT 6. BAEWBEF KR A e = kR 5 8532 M % e £,
HABA FRBOTLEA, ke e AL EMARE > g A, 3K E LD :\yﬁi’x
EERE L

P ‘BAM AR, MK MEAKHE; ATBEE; AMEL

Received: July 28, 2022; Accepted: October 11, 2022

Supported by: Tianjin Synthetic Biotechnology Innovation Capacity Improvement Project (TSBICIP-CXRC-009,
TSBICIP-CXRC-040); Natural Science Foundation Applying System of Tianjin, China (21JCJQJC00110)

Corresponding author: SUN Zhoutong. E-mail: sunzht@tib.cas.cn

BEEWE . KEli&S B ARGEGE 1327173 (TSBICIP-CXRC-009, TSBICIP-CXRC-040); KEtHi HRFI¥ L4
(21JCIQIC00110)



M Z/IIEEEEERITSRA 4069

Rational design and applications of industrial proteins

QU Ge'?, YUAN Bo'?, SUN Zhoutong"?
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2 National Technology Innovation Center of Synthetic Biology, Tianjin 300308, China

Abstract: As one of the underlying core technologies in the fields of synthetic biology and green
bio-manufacturing, rational protein design is able to effectively solve generic challenges, e.g., improving
insufficient performance of natural enzymes, and creating high-performance artificial enzymes. On the
occasion of the 10th anniversary of the founding of the Tianjin Institute of Industrial Biotechnology
(TIB), Chinese Academy of Sciences, this paper reviews the important progress of TIB achieved in
rational design of industrial proteins, from the development of enzyme design methodology, the design
of new enzyme reactions, to the applications of biocatalysis, and prospects future trends of this field. It
is hoped that this will build a bridge between academia and industry on the rational design of enzymes,
promote the development and application of new technologies and strategies. This will help merging the

basic research and industrial application, thereby advancing the bio-manufacturing technological

innovation.

Keywords: protein engineering; rational design; catalytic mechanism; artificial enzyme; biocatalysis
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Figure 1 Developmental of protein engineering.
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Figure 3 Mirror-image strategy (A) and its guidance on stercoselectivity engineering of nitrilase (B)P2.
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Figure 6 Biosynthesis of p-lactam nuclei in yeast via enzyme design!*”.
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