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1,3-PROPANEDIOL/E. COLI/ K. PNEUMONIAE/GLYCEROL/CASSAVA

Glycerol dehydratase (gdrAB-dhaB123) operon from Klebsiella pneumoniae
and Escherichia coli NADPH-dependent 1,3-propanediol oxidoreductase (yghD) were
stably integrated on the chromosomal DNA of E. coli and their overexpression was
under the control of the native-host IdhA and pflB promoters, respectively. A
developed E. coli NSKO015 (AldhA::gdrAB-dhaB123 AackA::FRT ApflB::yghD
AfrdABCD. :cat-sacB) produced 1,3-propanediol (1,3-PDO) at the level of 36.8 g/L
with a yield of 0.99 mol/mol glycerol. Co-substrate of glycerol and cassava starch was
also utilized for 1,3-PDO production with the obtained concentration and yield of 31.9
g/L and 0.84 mol/mol glycerol respectively. This represents a pioneer work for
efficient 1,3-PDO production in which the overexpression of heterologous genes on
the E. coli host genome devoid of plasmid expression systems. Plasmids, antibiotics,
IPTG, and rich nutrients were omitted during 1,3-PDO production.

To improve productivity, 1,3-PDO production by E. coli NSK015 was
optimized. After performing optimization, the best condition for 1,3-PDO production
was obtained at 300 rpm agitation with a low concentration of coenzyme B12 of 7.5
UM. The 1,3-PDO productivity was enhanced from 0.34 g/L/h up to 0.79 g/L/h. To

further improve 1,3-PDO production, the fed-batch fermentation mode was carried out



by varying different feeding modes of the co-substrate of glucose and glycerol. The
results showed that the use of the continuous-pulsed mode was more powerful to
produce 1,3-PDO. After 144 h incubation, 1,3-PDO concentration was improved from

38.1 g/L to 88.6 g/L, which is an 132.6 % with the 1,3-PDO productivity at 0.62 g/L/h.
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