
Theories and Applications of Chem. Eng., 2021, Vol. 27, No. 1 466

화학공학의 이론과 응용 제27권 제1호 2021년

Biosynthesis of Biodegradable Polyester containing Lactate from renewable feedstock

박성진, 최소영, 이상엽†

한국과학기술원

(leesy@kaist.ac.kr†)

There has been big dependence on petroleum resource, leading to serious environmental 

pollution issue with depletion of limited fossil fuel. As the promising sustainable material, 

polyhydroxyalkanoates (PHAs) exhibit significant advantages over conventional 

petroleum-based plastic in that the microbial polyesters have biodegradability and 

biocompatibility with similar material properties to polypropylene. As the lactate-

containing polyester, poly(3-hydroxybutyrate-co-lactate) (P3HBLA) is the thermoplastic 

copolymer showing fine thermal and mechanical properties desirable for various 

industries. In this study, the recombinant Escherichia coli was utilized to produce P3HBLA 

from glucose. The different engineered strains were applied by optimization of tailor-

made PHA synthase mutant and propionyl-CoA transferase mutant. The microbial system 

led to high-level production and different monomer composition expressing different 

material properties in batch cultivation. The final strain showed much improved 

biosynthesis of P3HBLA from glucose in fed-batch fermentation, and polymer analysis 

was also conducted, suggesting its commercialization and practical application in various 

fields.




