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Engineering of Escherichia coli KJ122 for succinate production from xylose

Panwana Khunnonkwao and Kaemwich Jantama
School of Biotechnology, Institute of Agricultural Technology

Suranaree University of Technology

Escherichia coli KJ122 strain was previously engineered to produce high titers and
yields of succinate in mineral salts medium containing glucose under simple batch anaerobic
conditions. However, this strain does not efficiently utilize xylose due to catabolic repression.
To improve the xylose uptake and its utilization of £. coli KJ122, genes xy(FGH were inactivated
by gene deletion techniques. The mutant strain named E. coli KJ12201 (E. coli KJ122 AxylFGH)
exhibited high abilities in fast growth, xylose consumption and succinate production compared
to those of the parental strains. After performing metabolic evolution, E. coli KJ12201-14T
efficiently consumed 10% (w/v) xylose to produce a high succinate concentration at 84 ¢/L
with an accumulated acetate concentration at 11 ¢/L in mineral salts medium (AM1) under
batch fermentation. During fed-batch fermentation, E. coli KJ12201-14T produced succinate at
a concentration, yield, and overall productivity of 84 ¢/L, 0.85 g/¢, and 1.0 ¢/L/h, respectively.
These results demonstrated that £. coli KJ12201-14T would be a potential strain for the
economic bio-based succinate production from xylose and other-rich hydrolysates derived

from lignocellulosic materials.
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