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SOKRA IN : RE-ENGINEERING KLEBSIELLA OXYTOCA KMS004 TO
IMPROVE D-(-) LACTATE PRODUCTION YIELD. THESIS ADVISOR :

ASSOC. PROF. KAEMWICH JANTAMA, Ph.D., 94 PP.

RE-ENGINEERING/KLEBSIELLA OXYTOCA KMS004/D- (-) LACTATE

Klebsiella oxytoca M5al wild type strain was previously engineered to produce
D-(-) lactate in the mineral salts medium containing glucose. Gene encoding, alcohol
dehydrogenase (adhE) and phospho transacetylase- acetate kinase (pta-ackA) were removed
from the wild type strain to construct K. oxytoca KMS004. KMS004 strain produced a high
titer of D-(-) lactate compared to the K. oxytoca wild-type. However, other by-products are
still a concern in the production of D-(-) lactate. Additionally, glucose at the concentration
of 50 g/L could be only utilized in the experiment to produce D-lactate by KMS004. In this
work, the fumarate reductase ABCD gene (frdABCD) and pyruvate formate lyase B (pfIB)
were removed to offer D-(-) lactate production as the key pathway to regenerate NAD".
Metabolic evolution was also applied by repeatedly transferring the newly constructed strain,
K. oxytoca KIS004 in the AM1 medium containing 50 and 100 g/L glucose to improve
D-(-) lactate production. The KIS004 strain was tested in the mineral salt medium (AM1)
containing 50 and 100 g/L glucose for D-(-) lactate production with both batch and fed-batch
under anaerobic conditions with a pH control. The results indicated that in 50 g/L glucose,
KI1S004 produced D-(-) lactate at a concentration of 45.2+0.02 g/L, with a yield of 0.96+0.05
0/g and productivity of 0.47+0.01 g/L/h. After metabolic evolution, the evolved strain
KIS004-91T produced D-(-) lactate at a concentration of 95.9+0.2 g/L, with a yield of
0.95+0.01 g/g and productivity of 1.00+0.01 g/L/h from 100 g/L glucose in 500 mL vessels
with the working volume 350 mL. To improve D-(-) lactate production, KIS004-91T was

applied in the 5 L bioreactor. In the batch process, the results showed that D-(-) lactate was
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produced at a concentration of 100£0.2 g/L, with a yield of 0.96:0.02 g/g and productivity
of 2.1+0.01 g/L/h. In the fed-batch process, D-(-) lactate at a concentration of 12940.2 g/L,
with a yield of 0.95+0.12 g/g and productivity of 1.9+0.02 g/L/h was produced. In addition,
simultaneous hydrolysis and fermentation (SHF) was further performed using cassava starch
as a substrate. The result revealed that a concentration of D-(-) lactate at 98.4+0.8 g/L, with
a yield of 0.93+0.01 g/g and productivity of 1.43+0.02 g/L/h was produced. In conclusion,
KIS004-91T is a high-capacity strain, which is able to produce high D-(-) lactate.
Exclusively, KIS004-91T would be one of the feasible choices for D-(-) lactate production

in industry,
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