
Supplementary materials 

Table S1. Oligonucleotides used for gene deletion in this study. 

Primers Sequence (5’-3’) 

lacZ-VF ggccgattcattaatgcagctgg 
lacZ-VR caggtcaaattcagacggcaaacg 
wcaJ-VF tcaccgcgtgattccacattc 
wcaJ-VR tgaatcttgcccgctttcgc 
nudD-VF cgatggtttgcgccagctc 
nudD-VR ataatccgggtactccggcac 

 

Table S2. Oligonucleotides used for plasmid construction in this study. 

Primers Sequence (5’-3’) Notes 
gmd-
wcaG-F 

gaaggagatatacatatgtcaaaagtcgctctcatcaccg 

Construction of pRSF-
CBGW 

gmd-
wcaG-R 

accagactcgagttacccccgaaagcggtcttg 

manCB-F ggagatataccatggcgcagtcgaaactctatcc 
manCB-R cggccgcaagcttttactcgttcagcaacgtcagc 
V1-F gggggtaactcgagtctggtaaagaaaccgc 
V1-R ctgcgccatggtatatctccttattaaagttaaacaaaattattt 
V2-F cgagtaaaagcttgcggccgcataatg 
V2-R gacatatgtatatctccttcttatacttaactaatatactaaga 

rcsA-F 
ggagatataccatgggctcaacgattattatggatttatgtagttaca
cccg 

Construction of pET-
ABW 

rcsA-R tatcacctcctttttagcgcatgttgacaaaaataccattagtc 

rcsB-F 
gcgctaaaaaggaggtgataaaaatgaacaatatgaacgtaattat
tgccgatg 

rcsB-R ccgagctcgaattcttagtctttatctgccggacttaaggtc 
wbgL-F atacatatgagcatcatccgcctgc 
wbgL-R ctcgagggtaccttaacagctgctatgcttatccacgttaa 
V3-F gactaagaattcgagctcggcgcg 
V3-R cggatgatgctcatatgtatatctccttcttatacttaacta 
V4-F gctgttaaggtaccctcgagtctggtaaagaaac 
V4-R cgttgagcccatggtatatctccttcttaagttaaac 
FutM2-F ggagatatacatatgaagagcctgaaaatcaagttcgttg 

Construction of pET-ABF 
FutM2-R gactcgagggtaccttaatggtgatgagatgatgttcca 
V5-F caggctcttcatatgtatatctccttcttatacttaactaat 
V5-R caccattaaggtaccctcgagtctggtaaagaaac 
lldD-up-F ctagaggtaccgcaatagcggtacgactcgc 

Construction of pRE112-
wbgL 

lldD-up-R gctagctgtcaatgcaggtctcctgcagtcc 
J23119-
wbgL-F 

gagacctgcattgacagctagctcagtcctagg 

J23119-
wbgL-R 

cgtctaacccttaacagctgctatgcttatccacg 

lldD-
down-F 

gcagctgttaagggttagacgaatatctgctatcctgc 

lldD-
down-R 

gatatcgcatgcgtgatgattggcgcgggc 



V6-F gccaatcatcacgcatgcgatatcgagctctcc 
V6-R ccgctattgcggtacctctagaagaagcttgggatc 
manC-up-F ctagaggtaccggatacagacaagttcaaaattcttgatatgacag 

Construction of pRE112-
P1 

manC-up-
R 

cgctattggtggtgataatttctcatctaatgtattcattaaattggca
acttttg 

P1-F gagaaattatcaccaccaatagcgtttaacacgtc 
P1-R tattgttcatagagaacctcgctattgttgttggag 
manC-
down-F 

gcgaggttctctatgaacaataataaaattattacacctatcattatg
gctgg 

manC-
down-R 

gatatcgcatgcggaataacaattgcgtcttttgttttttccattac 

V7-F cttgtctgtatccggtacctctagaagaagcttgggatc 
V7-R caattgttattccgcatgcgatatcgagctctcc 

wcaJ-F 
tcaatatgccgctttgttaacgaagcccttgaataccgtcaggaaa
acgattttgatatctgtaggc 

Construction of CBE-wcaJ 
wcaJ-R 

atgacaaatctaaaaaagcgcgagcgagcgaaaaccaatgcatc
gttaatctctatggtgattcc 

lacZ-F 
agggttttcccagtcacgacgttgtaatacgacggccagagaatc
cgtaatcatagtcat 

Construction of CBE-lacZ 
lacZ-R 

ttatttttgacaccagaccaactggtaatggtagcgaccggcgctc
agctggaattccgctgtag 

nudD-F 
acgtcaggaagactttgccagttttagagctagaaatagcaagtta
aaataaggc Construction of CBE-

nudD 
nudD-R 

tggcaaagtcttcctgacgtactagtattatacctaggactgagcta
gc 

poxB-up-F tcgatatcgtgggggaatttacctgcgacg 

Construction of pRE112-
DE3 

poxB-up-R tccgggatctgggttctccatctcctgaatgtga 
DE3-F gatggagaacccagatcccggacaccatcg 
DE3-R tgccaccctttgagtcgtattgatttggcgttacgc 
poxB-
down-F 

caatacgactcaaagggtggcatttcccgtc 

poxB-
down-R 

ggtaccgcatgttgtcgtggtcttcctgcaaacg 

V8-F gtaaattcccccacgatatcgagctctcccgg 
V8-R gaccacgacaacatgcggtacctctagaagaagc 
DE3-VF caacgcgtcagtgggctg Verification of pRE112-

DE3 DE3-VR aggttggcctgagtgccggta 
P1T-VF ggggttgatacatcagccttgag Verification of pRE112-

P1T P1T-VR ccaaatgttaccaatttcccatcagcag 
wbgL-VF catccggcaagataaggcgc Verification of pRE112-

wbgL wbgL-VR gggcatcaagaatgctcgctg 
CBGW-VF gagcgcccaccattacttcc 

Verification of  pRSF-
CBGW 

CBGW-
VR 

gcgggtgcgtaataccagttc 

ABW-VF ggtgcatgcaaggagatggc 
Verification of pET-ABW 

ABW-VR ccagactacaaacaccatgggtc 
ABF-VF gcgctatcatgccataccgc 

Verification of pET-ABF 
ABF-VR cggtggtataacccagaactgc 

CBE-VF ggggacccctggattctcac 
Verification of CBE-
derived plasmids 

CBE-VR cgactttctggaagccaagggc  

 


