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I nhibition of the hmgA gene on pyoluteorin biosynthesisin rsmA/E
dual mutant of Pseudomonas protegens H78
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University, Shanghai 200240, China

Abstract: [Background] Pseudomonas protegens H78, a biocontrol strain isolated from the rape
rhizosphere, can produce multiple broad-spectrum antibiotics such as pyoluteorin (PIt). PIt biosynthesisis
completely inhibited by the rsmA/E dual mutation in Pseudomonas protegens H78. [Objective] The aim of
this study is to screen the downstream regulatory factors for reactivating PIt biosynthesis in the
H78ArsmA/E dual mutant by transposon mutagenesis. [M ethods] The red fluorescent protein (RFP) gene
was inserted downstream of the Plt biosynthetic gene pltL by homologous recombination to indicate the
activation of Plt operon expression. The target gene was screened and located by the transposon-based
random insertion mutation and the semi-random PCR. The gene function was further confirmed by the
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gene complement method. [Results] A mutant with high yield of Plt was screened from about 20 000
transposon insertion mutants of H78ArsmA/E, and its mutation site was determined to be within the hmgA
gene. In turn, the hmgA complementation can inhibit Pt biosynthesis in the H78ArsmA/E strain.
[Conclusion] In the H78ArsmA/E dual mutant of P. protegens, the hmgA gene shows strong inhibitory
effect on Pt biosynthesis. The hmgA gene is a potential downstream regulatory gene of RsmA/E. This
study lays a foundation for further elucidating the regulatory mechanism and network of Pit biosynthesis
and improving the yield of PIt through genetic engineering.
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@7 ABFTA I TR, 7 Pt R
ZENHI) H78ArsmAIE WLIE A5 & v IF J B WA
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Straing/Plasmids Characteristics Source
P. protegens
H78 Wild type, Sp’ Thislab
H78ArsmA/E Double deletion of rsmA and rsmk Thislab
H78ArsmA/E-TM1 Transposon insertion mutant of hmgA in H78ArsmA/E This study
H78ArsmA/E-RFP Insert the RFP gene into the end of the pltL gene This study
E. coli
DH5a SupE44 AlacU169(#80 lacZAM 15) hsdR17 recAl endAl gyrA96 thi-1 rel Al Thislab
S17 res promod’ integrated copy of RP4, mob” Thislab
Plasmids
pK 18mobsacB Broad-host-range gene replacement vector; sacB, Km' Thislab
pK18-RFP pK 18mobsacB with EcoR I-Hind I11 insert of 763 bp and 663 bp segments flanking segments pltL and This study
678 bp RFP coding region was connected in the middle, Km'
pMEG032 Pvs1—p15A E. coli-Pseudomonas shuttle vector, lacl®-Ptac expression vector, Tc' This study
pPMEGB032-hmgA 1 364 bp EcoR |- Xho | fragment containing the entire hmgA ORF and its upstream promoter/operator  This study

region was cloned into pME6032, Tc'
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Table2 Primersused in thisstudy

Primers name Sequences (5—3') Source

hmgA-F GAGAGAGAATTCCCCCTGCCTATTCCAACTTCCA (EcoR 1) This study
hmgA-R GAGAGACTCGAGCTTGCCCACCATCACCCGTAG (Xho I) This study
pltL-F1 ACATGATTACGAATTCCGCCTTCATTCCTAAATCCTTTTA (EcoR I) This study
pltL-R1 TTAGGCGCACTCGGCCTTTAGTTGCT This study
RFP-F GGCCGAGTGCGCCTAACAGAATTCAAAAGATCTTTTAAGAAGG This study
RFP-R TTAAGCACCGGTGGAGTGACGACCTT This study
pltL-F2 CTCCACCGGTGCTTAACAGGGAGTGGGCAATGAGCGATCATG This study
pltL-R2 GGCCAGTGCCAAGCTTGTCGCCGACTTGCGGTCGAAGTTGTC (Hind I11) This study
P1 AGCGACTTGACCTGATAGTTTGGC This study
ARB GGCCACGCGTCGACTAGTAC This study
ARB1 GGCCACGCGTCGA CTAGTACNNNNNN NNNNAGAG This study
ARB2 GGCCACGCGTCGACTAGTACNNNNNN NNNNACGCC This study
ARB3 GGCCACGCGTCGACTAGTACNNNNNN NNNNGATAT This study
hmgA-F GAGAGAGAATTCCCCCTGCCTATTCCAACTTCCA (EcoR I) This study
hmgA-R GAGAGACTCGAGCTTGCCCACCATCACCCGTAG (Xho I) This study
pltL-F1 ACATGATTACGAATTCCGCCTTCATTCCTAAATCCTTTTA (EcoR I) This study

112 EREFEREREN

(1) LB HigRdk(g/L): BRI 10.0, FELkE
4y 5.0, NaCl 10.0, hnzZEiKz= 1.0L, ##pH =
7.5, FCHIRCE AR FREET R 12 o/L 3R, (2)
KMB (King's Medium B)}% 35 5 (g/L): FE ™ &N
i 20.0, Hih 18.96, K,HPO,;3H,O 0.514,
MgSO, 0.732, Mnz&iE/K%E 1.0 L, 4 pH & 7.5,
Jic il B B R R SR LT U 12 o/L iR, (3) ik
KM AWE . KIHFFER Kan 50 pg/mL. Amp
100 pg/mL . Tc 15 pg/mbL; REAMATE A Kan
50 pg/mL . Amp 100 pg/mL . Tc 40 pg/mL. (4) ¥
IRk BAMITE 28 °C. 220 r/min; KIGFFE
37°C. 220r/min,
1.1.3 FERAFIFNEE

Easy Tag Mix DNA &1, DNA Marker, dt
ARG EYHARARA ] Solution | DNA 44
fiff . DNA FRH#I: N UIREE, New England Biolabs
oyl R ERBGA R & . DNA R Bealifb ik 5]
&, ATEYTRER(EE)ROARAF;
C18 {441 (4.6x150 mm, 5um), ZHHERHE (TP
A PR ] .

12 HEIERE

ORI EEEL . DNA FrBealife . LR 4lifb %
i B S U] 484 . DNA 45:4E & PCR i
225 3CHK[8] -

T BT E PIt #3058 0 R A
JEFoRAA, TR PIt S EEREGA RFP, 4
RFP Fik i A2l i B S e, (el e Bt Pit
BT IRE PIt AR EOE S5 .

Fo g [6] 95 #E Z T kL pk18-RFP . F
pltL-FU/pltL-R1 . pltL-F2/pltL-R2 W5 %} 51 #5, LA
H78ArsmA/E J Rl 41 A i pig 43 H pll J K R o
TSR N5k 761 bp Fil 663 bp Y [EITE F
Bt LA¥EWF RFP LR A Rk A BAR, A
RFP-F/RFP-R 44 1 K /Ny 678 bp 1) RFP LA
A EcoR 1/Hind 111 X)) pK18mobsacB #;
A SRIGFIF DNA R ik 440 Boid
I J ¥ B 2H SOk pk18-RFP 5% A K418 DH50 47
L UEATONR B UE . AR A ) B 2 R
pk18-RFP % A KT # S17.

454 pk18-RFP BTk KIaFr i S17 5
H78ArsmA/E MR AR TRGES A, Mt HLAL

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2334

TEY I8

Microbiol. China
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Figurel Structurediagram of Mini-Tn5 lacZ-tet/1 tr ansposon!®
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A B
< pltR l—' pltL >—{ pltA >+ bp
EcoR 1 / \\

Hind 111

N rre
1000
l 750
pK18mobsacB

+—+ H78 ArsmA/E Genome

i i

2 HT78ArsmA/E-RFP REEHR#E E & (A)F1 PCR = 49188 K3 IE[E(B)
Figure2 Construction map (A) and PCR confirmation (B) of H78Ar smA/E-RFP mutant
Note: M: DNA Marker; 1: H78ArsmA/E; 2: H78ArsmA/E-RFP.
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Figure 3 Screening of transposon insertion mutant H78ArsmA/E-TM1 and its influence on bacterial growth and PIt
biosynthesis

Note: A: Screening of the H78ArsmA/E-TM1 strain; B: Fermentation liquor color; C: Cell density (ODeo); D: PIt production of H78,
H78ArsmA/E and H78ArsmA/E-TM1in KMB media.
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RAFRI) K BER I OAFE R R 2] . H78ArsmA/E-
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P RS R, 1 2 R A LR pM E6032-
hmgA # A\ %725tk H78ArsmA/E-TM1 Ji5 & B 3
ol 0 R E AR, AN A KA T R AR
H78ArsmA/E-TM1 BH 2 847, ODgoo B 2.3 - TF,
4.0 B2 9.1, (HRFFEAMKE 28 A RIFIR
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Figure4 Regulation of the hmgA overexpression on bacterial growth and PIt biosynthesisin H78ArsmA/E-TM 1

Note: A: Fermentation liquor color; B: Cell density (ODeg); C: PIt production of five strains, including H78, H78ArsmA/E,
H78ArsmA/E-TM1 and its derivative strains harboring the hmgA overexpression plasmid or the empty plasmid pME6032, in KMB media.
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S Bk H78ArsmA/E A KK [A] isfaed 36 3K Jo hr
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TE 2 4 2R R B . GacAlGacS WU 7
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PIt ()6 pk EE B o+ B T2 1005 mg/L,
FATHEM hmgA T REE M — B AR KA S S
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WF9E A 1 — 2 [ B PIt A i PR AL -5 0 45 B At
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