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Designing Escherichia coli Cells for Accumulation of Metabolites
through Redox Reactions
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The £ coli metabolism was regulated for production of reduced metabolite under an aerobic culture
by designing genetic structure and cultivation condition, as internal and external factors, respectively.
Chapter 1 deals with investigating the effect of single deletion of genes involved in acetate synthetic pathways
on inducing pyruvate accumulation. The deficiency of pta or poxB genes enhanced the pyruvate production.
Although rpoS contributed to acetate overflow formation, the disruption of this regulator gene did not affect
the elevating pyruvate generation. The £ coli cells lacking of this gene mainly directed the carbon flux
toward TCA cycle. Chapter 2 describes that the introduction of formate dehydrogenase (FDH) from Mycobacterium
vaccae into E. coli with formate feeding enhanced the accumulation of pyruvate by the regeneration of NADH
and CO, from NAD* and formate. It was worthy of note that the examined oxygenation level of the culture was
high enough to inactivate lactate dehydrogenase of E. coli, which was of benefit to pyruvate accumulation
without lactate as a by-product. In Chapter 3, an intracellular NADH level of pta—deficient mutant of £ col7
harboring alanine dehydrogenase from Geobacillus stearothermophilus was regulated by introducing FDH pathway
under an aerobic culture with formate feeding to enhance the production of alanine, as the target metabolite.
The induction of NADH availability by supplementing the medium with formate increased the accumulation of
alanine under an aerobic condition. The higher alanine production was further achieved by means of additional
formate feeding and enrichment of oxygenation in the course of culture while suppressing the accumulation
of pyruvate and lactate. The outcomes presented in this work give a possible application for producing other

reduced metabolites derived from pyruvate by the aerobic cultivations of genetically engineered £. coli cells.

HWXEENODHRENDEER

WAEMFEBEREICBWT, FRIEEENET TORBENOEEER 2R EL, RRTHAEDMEN ORLETTIR
BOREICER LT, ENVECBAEOMELEICSALHEEZFM L. £7, KBEEMRELT, FRWND
ZIVa— AWE DB VEEEFICT, Bx OBETFRENHRABEERIC S X 2P EEHRL 2L 25, BILARL
B BIRT T D B rpoSORARIT L > T, AR CHHRBRANE L S N E B BRI AEFEY T 2 BRl O A RO
FiE s ns ZEEWPSMC L. £z, Mg OB LR TIREZ I 2§l 7aFK & U T, Mycobacterium vaccae
ISR D ¥ Bk KSR 25 THLIE 210 X 0 RIBSICEA U TR I B R 2RI 5 5538 S A 7 L2 RE L
7o, ZOMMRKBEOKEEEBIT o E IS, FRMREHICEW T ORBENORIRETH2 BV E S
W @R TEET S LI LE. 351, ZOREFHICBNT, EVEVBP SHRADERRIEE 1 AT
VIRBERSHIET, ENECBOBERRIICEETESL ZLERLE. ROBRELT, EIVE V#ERBE
ELZOBITISICE 0 ER SN ETRRBENO—-FELT, 7I/BO—HTHD7 S OEEIERLE.
Geobacillus stearothermophilus BRDT 5 = LBk RBER = FRBUKREER & MFICKBEICEAL, EVE R
NET T ADEBEERETO 2 ET S, BFEMAEETRIGIOR, FHEHBIEICRET 2 ETHERTHN



TS OEFENEERT D I ENTER, £, AEINDT I ORERFEFICNA L FROBRESS 1
DT EoTHIETES Z 2R

PLk, AT, MEMRBEEEICBOT, KRBT SRR THHOEEE 2R T 2 LRI, &
B2 FHEERE L CHIRNABE T 272 2 & THEMRERTZCET L HLnAREZEX2DDTH
0, Bt (T%) OHGHXELTRMED H 2 D LD 5.
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