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Construction of Pseudomonas sp. GP72 rpeB mutant and its

regulation on PCA and 2-OH-PHZ biosynthesis
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Abstract: [Objective] Rhizobacterium Pseudomonas chlororaphis GP72 produces two antibiotics,
phenazine-1-carboxilic acid (PCA) and 2-hydroxyphenazine (2-OH-PHZ). RpeB is the response
regulator (RR) of RpeA/RpeB two-component signal transduction system. We studied the effect of
RpeB on PCA and 2-OH-PZH biosynthesis and its genes expression. [Methods] The rpeB gene was
amplified from the GP72 genome. The rpeB mutant (GP72BN) was constructed through inserted
inactivation of kanamycin resistance cassette and homologous recombination. Phenazines production
assay, gene complement experiment and qRT-PCR analysis were used to assess the influence of RpeB
on PCA and 2-OH-PHZ biosynthesis and its gene expression. [Results] In KMB media, PCA and
2-OH-PHZ production of rpeB mutant was decreased by 49.5% and 67.3%. The complementation of
rpeB could recover the production of these two phenazine antibiotics. The results of qRT-PCR showed
that the transcription of phzl/phzR and phzE strongly decreased in rpeB mutant, but the transcription of
phzO only decreased a little. [Conclusion] RpeB positively regulates PCA and 2-OH-PHZ
biosynthesis, and it might work for upstream of quorum sensing gene phzl/phzR to influence the
expression of phz operon.
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Table 1 Strains, plasmids and primers

Materials Genotype and relevant characteristics Source
E. coli
DH5a SUpE44, AlacU169(®80 lacZAM15), hsdR17, recAl, endAl, gyrA96, thi-1, relAl [10]
SM10 thi-1, thr, leu, tonA, lacY, supE, recA::RP4-2-Tc::Mu, Km" [11]
Pseudomonas sp. M18
GP72 Wild type, Sp" [9]
GP72BN GP72, rpeB::Km', Sp’, Km' This study
Plasmids
pMDI19T simple LacZ, operator cloning vector, Amp' TaKaRa
pEX18Tc Gene replacement vector with MCS from pUC18, oriT", sacB", Tc" [12]
pMD19TB pMDI19T with Sal I-Xba I insert of 1.7 kb, including gene rpeB sequence, Amp" This study
pMDI19TK pMDI19T with Cla I-Cla I insert of 900 bp, including gene Km' sequence, Amp', Km" This study
pMD19TBK pMDI19T with EcoR I-Xba I insert of 2.6 kb, including rpeB::Km" This study
pEX18TcBK pEX18Tc with rpeB::Km' This study
pMMB207 RSF1010 derivative, IncQ, lacl?, Cm', Ptac, oriT [13]
pMMB207RB pMMB207 with rpeB fragment insert, Cm" This study
Primer Sequence (5'—3")
rpeBR ATGCCCAAATTCTTCTGTCGAAG This study
rpeBF TCAGCATTCCCACTCGGAACG This study
rpeB1 TATTCCAAGCTTATGCCCAAATTCTTCTGTCGAAG This study
rpeB2 AATTATGAATTCTCAGCATTCCCACTCGGAACG This study
km1 CGGCGCGGATCCGAATTCAGCAGAGCGAGGTATGTAGG This study
km?2 GCGACTGGATCCGAATTCCAGGTGGCACTTTTCGGGGA This study
rpeBU1 TATTCCGAGCTCACCCGGGCGCGGACTTCGGCGAT This study
rpeBR2 AATTATGGTACCTCAGCATTCCCACTCGGAACG This study
RT-PCR primer
phzIRT1 CTACCTCCTGGCGTTCAATG This study
phzIRT2 GAAGCGAGTCATTTCCCAGA This study
rpeART1 GTCGACGACGAACTGGAATC This study
rpeART2 CTGGATACGCTTTTCGCAAT This study
rpeBRT1 CTGGATACGCTTTTCGCAAT This study
rpeBRT2 AGGTCGAGAATCACCAGGTC This study
rpoD1 CAGCAGTCTCGCCTCAAA This study
rpoD2 CGGTAGTGCGACCAATGT This study
phzO1 AGCACCGCAGTCCAATGA This study
phzO2 AATACCACCATCGCCTCG This study
phzE1 ATCACCGAGCAGCAATCC This study
phzE2 GATGGCGAAAGAACGACA This study
phzR1 GGATTCACATTTATGCCACG This study
phzR2 ATCACATTCCCGCCCACT This study

Note: ": Antibiotics-resistant; Km: Kanamycin; Sp: Spectinomycin; Tc: Tetracycline; Cm: Chloromycetin.
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Figure 2 Physical map of the rpeB gene with inserted Km" gene cassette (A), confirmation of the rpeB mutant
GP72BN by PCR (B)
M DNA marker 1 GP72  rpeB PCR 2 pEX18TcBK  rpeB
3 GP72BN  rpeB

Note: M: DNA marker; 1: PCR product of rpeB of GP72WT; 2: PCR product of the rpeB gene with inserted Km" gene cassette of plasmid
pEX18TcBK; 3: PCR product of the rpeB gene with inserted Km' gene cassette of GP72BN.
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Figure 3 Cell growth (ODg) and phenazines production of the wild-type GP72 strain and GP72BN strain in KMB broth
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Figure 5 Effect of rpeB on phenazines biosynthesis gene
transcription compared with GP72 wild type
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