afX £

Synthetic Biology Journal 2020,1¢1).71-83 2020 % % 1% % 1 33 | wnww.synibioj.com

S N B DOI: 10.12211/2096-8280.2020-054
R TR IR

B AR 2 i 105 e — e B9 I 5 ad J

(ARIVAFAERERNLGTIRFR, WAMFIRERERELRE, IAFERERMBHRAQUFFC, TH #FX
211816)

WE: SREMFFAREREN—TIRYER, NEESHAVMEDERLI  (REEMEF @AY= eH)
BRETEENNIA. “TRFA—MEENRSHRE, MZNATRE. Ralk. BRESSH,FURNG
BEHR o ANICERRS Co~CRERpIE ook (1,5- 2R, 1,3-WTHR. 1,4-T 2R) MEMEM, NgRRit54
2. XREWTHRNRITINIE . BIETHREES .. BRFERINE D EESERNNAIRFERESTS
H, SATANAERENFRBIEAITENS2RERTE S —TTRINK, FAIRRENRIIF BIE
Y& BIIAZE T CO,AIB BB NS EER T 1RSIt G IR RFE5FERI R, F2ET U A
BREMRANH—L A TURE MARRIERE, LMBHEE " ThRaIr A L=,

Rigin: SRVEYSE; BERDIR T MRS IR IRREMR, TREEE

hESHES: Q8/] NiEktrsiE: A

Research progress in bioproduction of aliphatic diamines by synthetic
biotechnology

WANG Xin, WANG Jing, CHEN Kequan, OUYANG Pingkai

(College of Biotechnology and Pharmaceutical Engineering, Nanjing Tech University, State Key Laboratory of Materials-Oriented
Chemical Engineering, Jiangsu National Synergetic Innovation Center for Advance Material, Nanjing 211816, Jiangsu, China)

Abstract: As a rapidly developing interdiscipline, synthetic biology has provided powerful tools for the development
of the efficient microbial cell factories to promote the industrial preparation of bio-based products. As important
monomers, diamines have been widely used in the synthesis of polymeric materials such as polyester, polyurethane,
polyamide, efc. The aliphatic diamines with 3—5 carbon atoms, including 1,3-propanediamine, 1,4-butanediamine, and
1,5-pentanediamine are considered to be promising alternatives to traditional fossil-fuel-based diamines. In this review,
the current status of the art of the biosynthesis of the aliphatic diamines with 3—5 carbon atoms by engineered

Escherichia coli or Corynebacterium glutamicum are discussed. Several synthetic biology strategies, such as the design

WeRsEER: 2020-04-20 {£EAEER: 2020-05-06

HeWMB: BxRESFAITL (2018YFA0901500)

SIFRAX: EBT, I8, BRATR, MR . SmEMRASIEIEHE _TTRIARER[J]. &EWS, 2020, 1(1): 71-83

Citation: WANG Xin, WANG Jing, CHEN Kequan, OUYANG Pingkai. Research progress in bioproduction of aliphatic diamines by synthetic biotechnology [J].
Synthetic Biology Journal, 2020, 1(1): 71-83




072 GRENE 15

and construction of biosynthetic pathways, the design and reconstruction of key structural elements, the mining and

optimization of regulatory elements, the optimization of cofactor regulation modules or mass transport modules, and

their system integration were focused on due to their application in the improvement of cell production capacity.

Furthermore, the utilization of non-food biomass and the recycling of CO,generated during the diamine production

process to improve the atom economy of diamine synthesis are also reviewed. Finally, the optimization of diamine

producers by using synthetic biotechnology to promote the industrial production of bio-based diamines is prospected.

Key words: synthetic biology; aliphatic diamines; material monomer; cell factories; non-food feedstock; process

economy
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(The solid arrows indicate one-step metabolic pathways, and the dotted arrows indicate multiple-step metabolic pathways. The green

square represents the synthetic pathway of 1,3-propanediamine, the purple square represents the synthetic pathway of 1,4-

butanediamine synthesis

route, and the blue square represents the synthetic pathway of 1,5-pentanediamine)
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