AENN:// R DU SN ‘S ke FRECTBRABEMAUSNNIZHARHERE
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Dec. 25, 2022, 38(12): 4420-4431
DOI: 10.13345/j.¢jb.220133 ©2022 Chin J Biotech, All rights reserved

ik

K 2ol &K B E M AR TZE R E R

ke XEE KR #TAE FREAY

1 HEARE GO Atk TR, 07 KiE 116045
2 PEBEREE SRR SRR, IR H5 266101
3 INARBEEMAEE, LA HE 266101

R4, SCGRBR, TRAR, BEE, A KB TITR LB AR AL 2 R AR AR E R, 2022, 38(12): 4420-4431.
ZHANG Q, WEN ZQ, ZHANG L, FAN YC, LI FL. Strain engineering and fermentation technology for production of long-chain
dicarboxylic acid: a review. Chin J Biotech, 2022, 38(12): 4420-4431.

W OE: RE-ABREAS RS HM AT L RAT, S 2 TRL. R E %540
B, B TREABRGEREZZFHKREY. KFHEARB B RE FMHZR™
FHIDAEZL, MUAMEBEOREZFEFESESFFTHEA L TG RIE., KRILzET K
b R AR T R, QIS RERMAME TR, ST IRLET S SEAGERARAY
Kk R4 S UBR F RACILK, PRI A G AT T 4R, B AR AN F 14K
MR G S AREATT EERREZ,

KHEIE): Bumd;, KT, MAMAR, AALF; AR

Strain engineering and fermentation technology for
production of long-chain dicarboxylic acid: a review

ZHANG Quan', WEN Zhiqiong®, ZHANG Lin', FAN Yachao', LI Fuli**

1 Sinopec Dalian Petrochemical Research Institute, Dalian 116045, Liaoning, China

2 Qingdao Institute of Bioenergy and Bioprocess Technology, Chinese Academy of Sciences, Qingdao 266101,
Shandong, China

3 Shandong Energy Institute, Qingdao 266101, Shandong, China

Abstract: Long-chain dicarboxylic acid (DCA), a building block for synthesizing a variety of high

value-added chemicals, has been widely used in agriculture, chemical, and pharmaceutical industries.

Received: February 24, 2022; Accepted: July 18, 2022
Supported by: Sino-Petroleum Research Fund (418012-1)
Corresponding author: LI Fuli. E-mail: Lifl@qibebt.ac.cn

HEHLWE: PEALRE (418012-1)



ke FARECTBRABEMANMIZHAERE 4421

The global demand for DCA is increasing in recent years. Compared with chemical synthesis which

requires harsh conditions and complicated processes, fermentative production of DCA has many

unparalleled advantages, such as low cost and mild reaction conditions. In this review, we summarized

the chemical and microbial synthesis methods for DCA and the commercialization status of the

fermentation process. Moreover, the advances of using molecular and metabolic engineering to create

high-yielding strains for efficient production of DCA were highlighted. Furthermore, the challenges

remaining in the microbial fermentation process were also discussed. Finally, the perspectives for

developing high titer DCA producing strains by synthetic biology were proposed.

Keywords: Candida; long-chain dicarboxylic acid; microbial fermentation; strain breeding; gene

engineering
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Figure 1

w-oxidation of alkane into dicarboxylic acid. CYP/NCP: cytochrome P450 monooxygenase/

ADPH-dependent cytochrome P450 reductase complex; ADH: fatty-alcohol dehydrogenase; FAO: fatty acid

oxidase; FALDH: fatty-aldehyde dehydrogenase.
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Figure 2 B-oxidation of fatty acid or dicarboxylic acid. ACS: acyl-CoA synthetase; POX: acyl-CoA oxidase

(POX); MFE: enoyl-CoA hydratase and 2-hydroxyacyl-CoA dehydrogenase; POT1: B-ketoacyl-CoA thiolase;
ANT1: ATP transporter; CAT: carnitine acyltransferase.
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Table 1  Production of DCA production from
alkanes or fatty acids using different microbial
strains

Strains Substrates DCA (g/L) References
S. cerevisiae  Lauric acid (C12) - [27]
C. neoformans Pentadecane (C15) 0.61 [28]
P. aeruginosa Pentadecane (C15) 0.48 [29]
Lauric acid (C12) 10.00 [30]

S. bombicola Octadecane (C18) 5.60 [31]

C. cloacae

C. maltosa Tridecane (C13) 15.00 [32]

Y. lipolytica  Sunflower oil 23.00 [16]

C. viswanathii Oleic acid (C18) 100.00 [33]
Dodecane (C12) 230.00

—: not detected.
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