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wild-type E. coli MG1655 by blocking the pathways for byproduct formation via gene knockout. Then, we built a library of
mutant containing 7 197 monoclones by using the pUT Mini-Tn5 transposon vector for random mutagenesis with E. coli
KLPP. We developed a high-throughput method for pyruvate detection based on dinitrophenylhydrazine reaction using
96-well microplate reader. After two-round screening we successfully obtained six mutants with increased pyruvate titer
using this method, the titer of pyruvate was increased by 38%, 31%, 19%, 28%, 44% and 14%, respectively. The position of
transposon insertion was determined by whole genome re-sequencing, and the gene locus possibly influencing pyruvate
production was analyzed, which laid the foundation for subsequent strain improvement by metabolic engineering.

Keywords: Escherichia coli, pyruvate, Tn5 transposon, genome, pathway engineering, high throughput screening
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Table 1 Strains and plasmids used in this study
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Relevant characteristics Sources
Strains
MG1655 E. coli K12 wild type Lab collection
KLO1 MG1655, AldhA This study
KLPO1 MG1655, AldhAApta-ackA This study
KLPP MG1655, AldhAApta-ackAApoxB This study
S17-1Apir Transformation host Lab collection
K5 MG1655, AldhAApta-ackAApoxBAiIntR::Tn5-cat This study
K12 MG1655, AldhAApta-ackAApoxBAnanC::Tn5-cat This study
K13 MG1655, AldhAApta-ackAApoxBAnanC::Tn5-cat This study
K22 MG1655, AldhAApta-ackAApoxB This study
K30 MG1655, AldhAApta-ackAApoxBAyagU::Tn5-cat This study
K36 MG1655, AldhAApta-ackAApoxBAydfJ::Tn5-cat This study
Plasmids This study
pKD46 Red recombinase, temperature-conditional replicon Lab collection
pEASY-cat-sacB Blunt zero vector with cat-sacB cassette Transgen
pUT-Mini-Tn5 Cm Tansposase, Tn5 transposon Biomedal
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4: 85.5 g Na,HPO4-12H,0, 15 g KH,PO,, 2.5¢
NaCl, 5 g NH4CI, 2 mmol MgSQy, 0.1 mol CacCl,,
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50 bp FUfRFSI, 2G4 cat-sacB AU 14
(5'-ATAGATACATCAGAGCTTTTACGAG-3) .
P14 J5 DNA i Bt &l i i i e fb 81 & A
pKD46 Y Z A4, i CmR ik saks, If
— 8 FH5 |9 Sens-1dhA-yz Fil CS-yz i#4T PCR
Bk IERR R AT 10% /i A5 B LB K
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Table 2 Primers used in this study

Primer name Primer sequence (5'—3’)
Primer for gene knockout and determination

AAATATTTTTAGTAGCTTAAATGTGATTCAACATCACTGGAGAAAGTCTTTCT

Sens-ldhA-CS TGCCGCTCCCCTGCATTCCAGGGGAGCTGATTCAGATAATCCCCAATTCCTG
GTGTCCCTGTTGATA

Anti-ldhA-CS ATTGGGGATTATCTGAATCAGCTCCCCTGGAATGCAGGGGAGCGGCAAGAAT
AGATACATCAGAGCTTTTACGAG

Sens-ldhA-yz ATCAGCAGCGTCAACGGC

Anti-ldhA-yz TGTCATTACTTACACATC

TCAGATGAACTAAACTTGTTACCGTTATCACATTCAGGAGATGGAGAACCAA
AGGGTGGCATTTCCCGTCATAATAAGGACATGCCATGATTGATTTACGTCCTG
GTGTCCCTGTTGATA
CGTAAATCAATCATGGCATGTCCTTATTATGACGGGAAATGCCACCCTTTATA

Sens-poxB-CS

Anti-poxB-CS GATACATCAGAGCTTTTACGAG

Sens-poxB-yz ACGGTGAGCAGCACAATG

Anti-poxB-yz TAACGGTAGGGTCGTCTC
CTATGGCTCCCTGACGTTTTTTTAGCCACGTATCAATTATAGGTACTTCCTCTC

Sens-AP-CS GTCATCATCCGCAGCTTTGCGCTGCGGATATCTGAACCGGAAATAATCCTGGT
GTCCCTGTTGATA

AAP.CS TTATTTCCGGTTCAGATATCCGCAGCGCAAAGCTGCGGATGATGACGAGAAT
AGATACATCAGAGCTTTTACGAG

Sens-AP-yz GACATAGCGCAAATATTC

Anti-AP-yz CATTGAGTCGTCAAATTC

CS-yz TGGTGAAACTCACCCAGG

http://journals.im.ac.cn/cjbcn
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Table 3 Identification of the transposon insertion sites

Strains Genes Function
K5 intR Rac prophage; integrase
K12, K13 nanC N-acetylnuraminic acid outer membrane channel protein
K30 yagU DUF1440 family inner membrane acid resistance protein
K36 df pseudogene, MFS transporter family; interrupted by Qin prophage; Phage or
y Prophage Related; putative transport protein
70 - 470
601 160 3 Wit
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a 50+ 450 N
Byl 0P 140 BATE S AKIAAT I MGL655 H %, 285 fil
L
g 30} 130 © bR SR FIFLIR IR R B A , 345 T A RN PR HY
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10+ 110 , . T R S IR
0 : . . 0 JURE 5 L A TERERS , NI )™ i il LUK E 45 gL,
10 2%% (h-’;o 4050 8RR PN T PR AR BRI, 2 8 Tt PR P R R PR A1
A , B RN . JE ¥ pH
3 K30 AN AR VR, HERSMEREE, 53 pH @ TRE
Fig. 3 Results of fed batch process using K30. 5 /2cAt, AR IR, DA A £ i i
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ERE: MFS % (Major facilitator superfamily)
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