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AKI AKIT  AKII AKI A Oxoid DGLA000 Marker
DNA
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I- PCR 5332
pAYC32 Eppendorf AG ~ UVP
JY04S5-3B
PCR gene splicing by JY300C
overlap extension PCR SOE PCR UV-1800
pMD19-T thrA 5L BIOTECH
Agilent
thrA E. 1200
coli W3110 5L L- 1.1.3 @2-vT @1B
I- ©) 06
7 g/L. 25 NH, ,S50,
10 KH,PO, 1.5 MgSO,- 7H,0 0.5 2 pH
1 7.0 g/L 50 NH, ,S0, 2
1.1 KH, PO, 2 MgS0; 7H,0 0.5 FeSO, 7H,0 0.1 MnSO,
1.1.1 Eschericher coli K12 - H,00.1 2 pH 7.0
W3110 NBRC 12713 1.1.4
NITE Biological Resource Center NBRC w3110 DNA
pMDI9-T vector Invitrogen 1
1.1.2 Ex-Tag DNA PCR 34
dNTP DL15000 Marker
1
Table 1 Primers in this study
Name Primer 5'—3’
WY165 GGCTTTTAGAGCAACGAGA
WY166 AACGGCGGTTGTTATTCTC
WY212 GCGCGTGACATCGCTGCAAAGACGCGCGCCGCCATGCCGACCATCCCTTTCAT
WY213 TGGCGGCGCGCGTCTTTGCAGCGATGTCACGCGCCCGTATTT | T| CGTGGTGCT
1.2 80% 10~ 15 ¢/L
LB 10 mL 1.3 L-
37°C 220 r/min 9 h 1% HPLC
200 mL 37°C 220 r/min 9h 3% I mL 12000 x g 20 min
5L 2 L 37C 10 pl 1.5 mL
38 h L- 4.2%
38 h L- 200 pL
38 h 5L 1% 2 4 - DNFB 100 pL
n=3 60°C 60 min
25% ~ 30%
50% 25% ~ 1 mL
30% ° 25% pH 7.0 15 min
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250 mm 33°C WY166 PCR 2 50 pL
360 nm 1 mL/min’ PCR 10 x Ex PCR buffer 5 pL. thrABC-1
1.4 L- thrABC-2 DNA 0.5 pL. dANTP mixture 2.5 mmol/L
L- 4 pL 20 pmol/L I L Ex Taq  0.25 pL
SAS 9.0 W3110 W3110 50 pL 94°C 2 min 94°C
pWYEL12 L- 305 53°C 30 s 72°C 4 min 30 s 30 72C
Cochran W3110 5 min 30 s DNA pMDI9 T-
pWYEL12  W3110 pWYE134 L- vector pWYE134
Wilcoxon Mutation base (C-T is
P <0.05 on WY213
1.5 pWYE112 piely . e
E. coli W3110 DNA WY165 o e o
Wleo PCR 1 overlapping PCR
50 pl. PCR 10 x Ex PCR buffer 5 pL WY 6
DNA 0.5 pL. dNTP mixture 2.5 mmol/L 4 pLb Imrf_- A thett the
20 pmol/L 1 pL Ex Taq  0.25 pL e
50 pL 94°C 2 min 94°C 30 s '2 PCR
54°C 30 s 72°C 4 min 30 s 30 72°C'5 min Fig.2  Gene splicing by overlap extension PCR.
30 s PCR pMDI19 T-vector
pWYELI2 1 2
Amp ki) 2.1
e N E. coli W3110 DNA WY165
VY166 WY166 PCR E. coli W3110
5300 bp PCR
16°C ligation thrA PCR
thrABC-1  thrABC-2 PCR
By, it
Amp’ {:-_?i_,m;ﬁ 1500 bp 3800 bp
Py ;;4 thiABC-1  thrABC-2 5300 bp
thid.
thri 2.2 pWYEI112
bori PCR
'1 pWYE112 pMD19 T-vector pWYEL12
Fig.1  Construction of plasmid pWYE112. Nde 1 Sal 1
1.6 pWYE134 5300 bp 2600 bp
PCR  thrA 1034
C T THRA 2.3 pWYE134
345 E. coli W3110 E. coli W3110 DNA
DNA WY165 WY212 WY213 PCR thrABC-1  thrABC-2
WY166 PCR PCR
thrABC- 1 thrABC-2 thrABC- 1 pMDI19 T-vector
thrABC-2 WY165 pWYE134 Nde I Sal 1
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Fig.4  Concentration of threonine by HPLC. A Concentration of threonine of W3110 pWYE112 B Concentration of threonine of W3110

pWYEI34 .
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Construction of recombinant plasmids containing threonine operon and their effects
on L-threonine accumulation
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Abstract Objective We reconstructed two recombinant plasmids and studied their effects on I-threonine accumulation of
FEscherichia coli W3110. Methods We amplified the threonine operon containing ThrLp promoter lead peptide thrL thrA
thrB and thrC genes by PCR from E. coli W3110 chromosome and ligated it into the pMD19 T-vector. Site-directed mutation
were carried out by gene splicing by overlap extension PCR to release the feedback inhibition of aspartokinase 1 thrA . Two
recombinant plasmids pWYE112 and pWYE134 were transformed into E. coli W3110 by electroporation. Fed-batch cultures of
E. coli W3110 were carried out in 5-Liter fermentors and the I-threonine concentration was measured by HPLC. Results
Fed-batch fermentation results showed that E. coli W3110 could accumulate little I-threonine 0.036 = 0.004 g/I.  but
recombinant E. coli W3110 harboring the plasmid pWYE112 containing a threonine operon exhibited a L-threonine production of
2.590 £0.115 g/L. Furthermore L-threonine production reached 9.223 + 1.279 g/L when the feedback inhibition of thrA was
released.  Conclusion Overexpression of threonine operon can lead to the accumulation of L-threonine. Further release of
feedback inhibition of aspartokinase I can enhance its accumulation.
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