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Effect of Overexpression of Feedback-Resistant Threonine Dehydratases
on L-Isoleucine Production in Corynebacterium glutamicum
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Abstract: The effect of overexpressing ilvA (F383V)gene encoding feedback-resistant threonine dehydratase in a L-
isoleucine producing strain C. glutamicum YILW was studied. A fragment of ilvA (F383V) gene was proliferated by poly-
merase chain reaction using chromosomal DNA of C. glutamicum YILW as the template. The obtained fragment was in-
serted into E. coli/C. glutamicum shuttle vector pXMJ19 to construct an expression plasmid pXMJ19-ilvA (F383V). The
recombinant plasmid pXMJ19-ilvA (F383V) and empty plasmid pXMJ19 were respectively transformed into C. glutamicum
YILW by electroporation. Fed-batch cultures of C. glutamicum YIMJ383 were carried out in 5 L fermentor. The results
showed that the yield of L-isoleucine by the recombinant was increased by 10.3% without any L-threonine as a by-product.
The concentrations of L-methionine and L-lysine were decreased by 33.3% and 26.5%, respectively. The accumulation of
lactic acid was 41.7% higher than that of the parent strain. In order to study the effects of overexpressing ilvA (F383V) gene
on the metabolic flux distributions, the metabolic flux analysis of the L-isoleucine production at pseudo steady state was con-
ducted. The research indicated that HMP pathway flux increased by 31.7%, L-isoleucine biosynthesis pathway flux increased
by 8.5%.
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Fig.1 Construction of plasmid pXMJ19-ilvA (F383V)
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Fig.2 PCR amplification of ilvA (F383V) gene and restric-
tion confirmation of recombinant plasmid
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M. protein marker; 1. C. glutamicum ATCC13032; 2. C. glutamicum
YILW; 3, 4. C. glutamicum YIMJ383
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Fig.3 SDS-PAGE analysis of crude cell extracts
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Fig.5 Effect of recombinant plasmid on sugar consumption

rate and biomass
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YIMJ383 RN, X 5 H IR I S A&
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fRr= ik 8 T 32¢L, BB AWK EIn T
10.3%, Rl L5248 . L2 B & i o AR T
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Tab.1 Concentrations of L-isoleucine and byproducts

— R/ (gL
C. glutamicum YILW  C. glutamicum YIMJ383

Lz 0.7 12
L-NER 5.4 5.6
LAEHAR 2.7 1.8
LR 3.4 2.5
LR 0.8 -
L5505 R 29 32
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B PN A R A A TR RS, RIH
JEASAE AR 0. ARAEYPRL BT T E E R
AR R, AU UL S N RN
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F6P 2-13+r10+rl1=0
GAP 213 -4 +19 -r10 +rl11 =0
a-Kiv r15-r16=0
PEP 4-1r1-1r5-1r20=0
Pyr rl+15-112-r13-r14-115-r17-125=0
AcCoA 117-r19=0
o-KG 116 +119 - 120 - 121 + 123 + 125 + 128 =0
OAA r18 -r19+122-1r23=0
Ru5P 16 -17-18=0
X5P 17-19-1r11=0
R5P r8-19=0
S7P 9-r10=0
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E4P rl0-r11=0
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Fig.6 Metabolic flux distributions of L-isoleucine fermentation in YILW and YIMJ383 strains
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