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Abstract: As an important industrial chemical, isoprene is mainly used as a precursor for synthetic rubbers. In addition, it
also has wide applications in the field of pharmaceutical and chemical intermediates, food, adhesives and aviation fuel.
Compared with conventional petrochemical routes, production of isoprene in microbial systems has been the research focus
considering environment friendly and sustainable development features. This article summarizes the metabolic pathways
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and key enzymes of isoprene biosynthesis, reviews current methods and strategies in improving isoprene production of

Escherichia coli, and also gives some basic ideas and expectation.
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Biosynthetic pathway of isoprenoids (MVA pathway and MEP pathway).
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IPP DMAPP ispS MVA
[19]
1 ABHERB IRENERBRERERX _AEESmigd xR
Table 1 Metabolic engineering of Escherichia coli and their isoprene production and yield
Isoprene production
No. Strains Pathways References
Titer (g/L)  Yield (%)
1 BL21(DE3)/pACY-ispS,, 0.096 MEP [32]
2 BL21(DE3)/pACY-DXSg. .0ii-DXRE. coii-1SpS 0.16 MEP [32]
3 BL21(DE3)/pACY-DXSg upiitis-DXRp. supritis-1SpS 0.31 MEP [32]
4 BL21(DE3)/pET-DXS-IspS/pESF-IDI(ispA-weakened) 0.02 MEP [46]
5 BL21(DE3)/pCOLAUpDers cerevisiae/ PTICLOWETS: cerevisiae
. MVA 4

/pPACY-ispS,, 0.53 V. [43]
6 BL21 (DE3)/pACY'mVaEE /izecalix'mvaSE. faecalis(MT)'iSpSpa 6.3 7 MVA [44]

/pTrcLower
7 BL21(DE3)/pCLpTrcUpper/pTrcKKDyIKIs 3.0 1.0 MVA [47]
8 BL21(DE3)/pCLpTrcUpperHGS2/pTrcKKDyIKIs 3.3 1.2 MVA [47]
9 BL21(DE3)::GI1.2-Lower/pCLpTrcUpper/pTrcKudzu 1.6 0.4 MVA [47]
10  BL21(DE3) Tuner/pCLpTrcUpper/pTrcKKDyIKIs 1.3 0.6 MVA [47]
11 MG1655/pCLpTrcUpper/pTrcKKDyIKIs 0.39 MVA [47]
12 FMS5/pCLpTrcUpper/pTrcKKDyIKIs 0.24 MVA [47]
13 ATCC11301/pCLpTrcUpper/pTrcKKDyIKIs 1.4 0.5 MVA [47]
14  BL21(DE3)::GI1.2-Lower/pCLpTrcUpper/pTrcKudzu- 238 63 MVA (48]

mMVK
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17  BL21(DE3)::PL.2mKKDyl/pCLUpper/pTrcAlba(trunc

ated)-M VK, ,uz.itrestroed chromosomal 17257bp 68 14.5 MVA [5]

containing pgl
18  BL21(DE3)::PL.2mKKDyl/pCLUpper/pTrcAlba(trunc

ated)-M VK, . trestroed chromosomal 17257bp 79 10.2 MVA [5]

without pgl
19  BL2I1(DE3)Apgl::PL.2mKKDyI,GI1.2-Lower,yhfSFR 123.6 16.3 MVA [19]
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Downstream prenyl phosphate PATHWAY
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