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PATTHARASEDTHI PHOLYIAM : RE-ENGINEERING OF METABOLIC
PATHWAY OF KLEBSIELLA OXYTOCA FOR 2,3-BUTANEDIOL
PRODUCTION. THESIS ADVISOR : ASST. PROF. KAEMWICH

JANTAMA, Ph.D. 139 PP.

2,3-BUTANEDIOL/KLEBSIELLA OXYTOCA/MICROAEROBIC CONDITIONS/

METABOLIC ENGINEERING

A metabolically engineered Klebsiella oxytoca was constructed for the
production of 2,3-butanediol (2,3-BD) in mineral salts medium under microaerobic
conditions. K. oxytoca KMS004 (AadhE Apta-ackA) parental strain exhibited D-(-)-
lactic acid production as a major metabolite. In this study, lactate dehydrogenase
(IdhA) gene was deleted from genomic DNA of the K. oxyfoca KMS004. The mutant
strain, KMSO005 (AadhE Apta-ackA AldhA'-cat-sacB-ldhA") was constructed to
improve 2,3-BD production yield. After metabolic evolution performance, KMS005-
76T strain showed improvement in growth and sugar consumption rates with
simultaneous production of 2,3-BD. During the fermentation process to produce
2,3-BD, KMSO005-76T possessed lower specific enzymatic activities of lactate
dehydrogenase (LDHA), alcohol dehydrogenase (ADHE) and malate dehydrogenase
(MDH) but higher in the specific enzymatic activity of 2,3-butandiol dehydrogenase
(BUDC) than those of the parental strain (KMS004). The mutant strain produced
2,3-BD at the concentration of 23 g/L with the yield of 0.46 g/g in the medium
containing 50 g/L glucose in shake flask close to the theoretical 2,3-BD yield of 0.50

g/g. For sugarcane molasses, KMS005-76T produced 2,3-BD at the concentration of
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19 g/ with the yield of 0.42 g/g total sugars consumed. Moreover, KMS005-76T
showed high ability to produce 2,3-BD from hydrolyzed cassava starch at 19 g/L. with
the yield of 0.39 g/g total sugars consumed. This strain was also able to utilize
maltodextrin and produced 2,3-BD at the concentration around 9 g/L. with the yield of
0.40 g/g total sugars consumed. To study an effect of the aeration rate, 2,3-BD
production was performed in a 2 L bioreactor. It was found that KMS005-76T could
produce 2,3-BD concentration at 20 g/l with the highest productivity of 0.67 g/L.h
from 50 g/L glucose under the aeration rate of 1.0 vvm. During the fed-batch
fermentation, KMS005-76T could produce 2,3-BD at the concentration of 117 g/L
with the productivity of 1.20 g/L.h from glucose and produce 2,3-BD at the
concentration of 93 g/L with the productivity of 0.95 g/L.h from maltodextrin
respectively. The results demonstrated that KMS005-76T would be a potential strain

for economic bio-based 2,3-BD production from renewable substrates.
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