Electronic Supplementary Material (ESI) for Reaction Chemistry & Engineering.
This journal is © The Royal Society of Chemistry 2023

Supporting Information

Systematic metabolic engineering of Klebsiella oxytoca for

production of 1,3-propanediol from glucose

Zhifei Chen, Hongyu Liu, Xiao Han, Ping Xu*, and Fei Tao*

State Key Laboratory of Microbial Metabolism, Joint International Research
Laboratory of Metabolic and Developmental Sciences, and School of Life Sciences
and Biotechnology, Shanghai Jiao Tong University, Shanghai, People’s Republic of
China

*Correspondence: Profs Drs Fei Tao and Ping Xu, School of Life Sciences &
Biotechnology, Shanghai Jiao Tong University, Shanghai 200240, People’s Republic
of China, E-mail: taofei@sjtu.edu.cn (Fei Tao) or pingxu@sjtu.edu.cn (Ping Xu),
Tel/Fax: +86-21-34206647


mailto:taofei@sjtu.edu.cn
mailto:pingxu@sjtu.edu.cn

Table S1. Bacterial strains and plasmids used in this study.

Strain or plasmid Description Source
Strain
F-, 980d lacZAM 15, A(lacZYA-argF)U169, recAl, endAl,
Escherichia coli DH5a Invitroge
hsdR17(rk-,mk™), phoA, supE444~, thi”!, gyrA96, relAl
TpR SmR recA, thi, pro, hsdR-M + RP4: 2-Tc:Mu: Km Tn7
E. coli S17-1 Apir !
Apir.
PDL-0 Klebsiella oxytoca » wide type 2
PDL-gpd PDL-0, harboring pBAD322cT-Py,c-gpd-Piac-gpp2 This study
PDL-gpsA PDL-0, harboring pBAD322cT-Py,.-gpsA-Pi.c.-gpp?2 This study
PDL-01 PDL-0, harboring pBAD322¢T-P,.-gpd-Piac-gpp?2 This study
PDL-01AldhA, harboring pBAD322cT-Py,.-gpd-Py, -
PDL-02 This study
gpp2
PDL-02AadhE, harboring pBAD322¢T-Py,.-gpd1-Py, -
PDL-03 This study
gpp2
PDL-03Apta, harboring pBAD322¢T-Pue-gpd 1-Pyy-
PDL-04 This study
gpp2
PDL-04ApoxB, harboring pBAD322cT-Py,e-gpd1-Piye-
PDL-05 This study
gpp2
PDL-05AbudA, harboring pPBAD322¢T-Py,.-gpd1-Py, -
PDL-06 This study
gpp2
PDL-06AfirdA, harboring pBAD322¢T-P,c-gpd 1-Pyyc-
PDL-07 This study
gpp2
PDL-07AdhaD1, harboring pBAD322cT-Py,.-gpd1-Pye-
PDLI-1 This study
gpp2
PDL1-1AgIpK, harboring pBAD322¢T-P,e-gpd 1-Pyy-
PDLI-2 This study
gpp2
PDL1-2AdhaD2, harboring pBAD322cT-Py,.-gpd-Pye-
PDLI-3 This study

gpp2



PDL1-3AgldA, harboring pPBAD322¢T-Py,.-gpd1-Pi-

PDL1-4 This study
gpp?
PDL1-4AdhaD3, harboring pBAD322cT-Py,c-gpd-Py,.-
PDLI1-5 This study
gpp?
PDL1-4AgipF, harboring pPBAD322¢T-Py,.-gpd1-Pi,-
PDL1-6 This study
gpp?
PDLI1-5A ptsG, harboring pPBAD322¢T-Py,.-gpd1-Pi,.-
PDL2-1 This study
gpp?
PDLI1-6A ptsG, harboring pPBAD322cT-Py,.-gpd1-Pi,.-
PDL2-2 This study
gpp2
PDL2-2, harboring pBAD322cT-Py,c-gpd1-Py,.-gpp2-
PDL2-3 This study
Pic-glF
Plasmid
Cm, gene replacement vector derived from plasmid
pKR6K ¢y, pK18mobsacB, R6K origin, Mob™ sacB, derived from 2
PKR6K
pBAD322¢ Cm', expressing vector, araBAD 3
Cm®" promoter replacement vector derived from plasmid
pBAD322cT This study
pBAD322c¢, P,
pBAD322cT containing gpd! gene from
pBAD322cT-Py,-
Saccharomyces cerevisiae under the control of Py, This study
gpdl
promoter
pBAD322cT-Py,- pBAD322cT containing gpd gene from Pichia
This study
gpd kudriavzevii under the control of P, promoter
pBAD322cT-Ptac- pBAD322cT containing gpd gene from Archaeoglobus
This study
gpsA fulgidus under the control of Py, promoter
pBAD322cT-Py,- pBAD322cT containing gpp2 gene from Sugiyamaella
This study
gpp2 lignohabitans under the control of Py, promoter
pBAD322cT-Py,c- pBAD322cT-Py,.-gpsA with the insertion of gpp2 gene  This study



gpsA-P.-gpp2 under the control of P, promoter

pBAD322cT-Py, - pBAD322cT-Py,.-gpd1 with the insertion of gpp2 gene
This study

gpdl-P.-gpp2 under the control of P, promoter
pBAD322cT-Py, - pBAD322cT-Py,.-gpd with the insertion of gpp2 gene

This study
gpd-Pi..-gpp2 under the control of P, promoter
pBAD322cT-Py,- pBAD322cT-Py,.-gpdi-P,.-gpp2 with the insertion of
gpd1-P,.-gpp2-Pi.-  glF gene from Zymomonas mobilis under the control of This study

glF Py.c promoter

Cm": resistance to chloramphenicol



Table S2 Sequences of primers used in this study.

Primer?

Sequence (5'-3")°

gpsA-F(EcoRI)
gpsA-R(Pstl)
gpdI-F(EcoRI)
gpdI-R(Pst)
gpd-F(EcoRI)
gpd-R(Pst)
gpp2-F(EcoRI)
gpp2-R(Pst)
AfrdA-FU(EcoRI)
Afrd4-RU
AfidA-FD
AfrdA-RD(BamHI)
AglpK-FU(EcoRI)
AglpK-RU
AglpK-FD
AglpK-RD(BamHI)
AdhaD1-FU(EcoRI)
AdhaD1-RU
AdhaDI1-FD
AdhaD1-RD(BamHI)
AdhaD2-FU(EcoRI)
AdhaD2-RU
AdhaD2-FD
AdhaD2-RD(BamHI)
AdhaD3-FU(EcoRI)
AdhaD3-RU

AdhaD3-FD

AATTGAATTCATGAACGCGCTTAACGCTG
TTAACTGCAGTTAGTTGCTACGCTCGTCCTITG
AATTGAATTCATGAGTGCCGCCGCCGATCG
TTAACTGCAGTCAATCTTCATGCAGATCCAGTTC
AATTGAATTCATGGTTAGCCCGGCCGAA
TTAACTGCAGTTAATCTTCCACCGGTTCCAGGCA
AATTGAATTCATGAGCTCTGCCAGTACTCCG
TTAACTGCAGTTAGGCCACGATGTTGCTAAAGGT
AATTGAATTCCAGTCCCTGAGAATGACCAG
TCTTGTTGACCAGAACGACATTCCTCCAGTTTTTGTTITA
ACTGGAGGAATGTCGTTCTGGTCAACAAGAACGGCTAC
ATGCGGATCCGCCCGCTTCGGTTGCGC
AATTGAATTCCGATGATGAAGATCCTGTGATCG
ATTCCCTGGTGGGCGTAGGTAGTCTCCTGAGTCACAC
TCAGGAGACTACCTACGCCCACCAGGGAATCGAACGC
ATGCGGATCCCGCGGTTAATTAAAACCACCGGAA
AATTGAATTCACCGCCTGACGATATGCGAT
CACCAAAGGAAAGCTATGATGAGCCCCGGTGTTTCTC
GTGAGGGTGTAGAGAAGCTTTCCTTTGGTGATAACCC
ATGCGGATCCGGAAATGGAACCGAACAGACGCC
AATTGAATTCCCACCTGGTCAGTGAGCCCG
GCACCGGTAACGGCAATCTCTACACCCTCACATTGAA
GTGAGGGTGTAGAGATTGCCGTTACCGGTGCCGG
ATGCGGATCCGAGCCAAATAAACGCCCA
AATTGAATTCATCCCCAGCTGTTTGGCAT
GAATAAAACGGGGGACAATGCTGTCCTTGTGCTGTTTC

ACAAGGACAGCATTGTCCCCCGTTTTATTCGCCTC



AdhaD3-RD(BamHI)

AglpF-FU(EcoRI)
AglpF-RU
AglpF-FD
AglpF-RD(BamHI)
AptsG-FU(EcoRI)
AptsG-RU
AptsG-FD
AptsG-RD(BamH]I)
gIF F(Pyo)

glF -R(HindIll)

P..-F(HindIII)

P,-R(glF)

ATGCGGATCCGACACGATAAACAGGTCGCTCAG
AATTGAATTCGCGCGCTCTGTACTTCCTG
ACCGGATGATGGGAAAATCGAATCCTGAAGCGTAGTG
CTTCAGGATTCGATTTTCCCATCATCCGGTAGGTC
ATGCGGATCCGACGTTCCTGATTGTGGTGGT
AATTGAATTCGCACAACAGACGACTGAAAATTT
TGGCGTCTTCACGACTTCACCATGATGCCGTAAGC
CGGCATCATGGTGAAGTCGTGAAGACGCCACCG
ATGCGGATCCCGGTGGCGTCTTCACGAC
CCAAGAGATATACAT ATGAGCAGCGAAAGCAGCCA
TTTCGCCAAACAGCCAAGCTTTTATTTCTGCGAGCGCCACAT
AACATCGTGGCCTAAAAGCTTCTGTGGTATGGCTGTGCAGGT
C

GCTTTCGCTGCTCATATGTATATCTCTTGGTGAAATTGTT

a-F indicates that this is a sense primer; -R indicates that this is an antisense primer.

bRestriction sites are underlined.
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