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Research progress in biocontrol strain Pseudomonas aeruginosa:
antifungal metabolites and their applications in biocontrol
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Abstract: Study on microbial metabolites is of great importance to the development of microbial
pesticide. Recently, a series of Pseudomonas aeruginosa strains originated from plant rhizosphere have
been isolated and identified. They performed well in biological control because of the antifungal
metabolites produced. Here, an overview of the identified biocontrol strain Pseudomonas aeruginosa
and their antifungal metabolites produced was provided. The latest progress in the biosynthetic
mechanism of these antifungal metabolites and genetic engineering for industrial production was also
introduced. Finally, the application of these antifungal metabolites in biological control and the
prospects were briefly discussed.
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Figure 1 Functional and environmental spectrum of Pseudomonas spp.
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Table 1 Reported biocontrol strain Pseudomonas aeruginosa and their characteristics
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TR AR AR ) T P TR Z:2% 30k
Strains Antifungal metabolites Inhibited pathogens References
TNSK2 BRIk, SRR R JE5 25 B (Pythium) . JK A4 fEL 7 (Botrytis cinerea) | [10-11]
9 18 (Magnaporthe grisea)
NJ-15 (784N 24k 7114 (Fusarium oxysporum) [12]
HERE f i (Alternaria alternate)
JAS-25 B PR JJ T (Fusarium) . ¥l %5 (Aspergillus niger) [13]
PNAI WyR-1-R1R . WYE-1-Tikfi 4k J1 T (Fusarium oxysporum) , [14-15]
J& 25 T (Pythium)
PA1201 WYEE-1-FR IR . WER-1-Ttfie SUAi i (Rhizoctonia solani) [16]
1 M B (Xanthomonas oryzae)
M18 WyE-1-FRIR . HER LRI 2 44 %14 (Rhizoctonia solani) . [17]
¥ 75 1# (Phytophora capsici)
GC-B26 WHEE-1- 2R PR J% %5 BRI (Phytophora capsici) . (18]
% JEL p# (Colletotrichum)
PUPa3 Wy -1- Tt i Z A R [19]
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i % (Aspergillus niger)
RM-3 WAL S kA EZ N [22]
SD12 1-F2 L my #2}% 14 (Rhizoctonia solani) [23]
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MR - T Pk fre
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PF23 il 3¢ 5 Fe Bk (Macr ophomina phaseolina) [27]
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731999 — 22 1% 15 (Rhizoctonia solani) [29]
Swu31-2 = T #i4 (Ral stonia solanacearum) [30-31]
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Note: —: Information unavailable.
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Figure 2 Biosynthesis gene clusters and chemical structure of siderophore in biocontrol strain Pseudomonas aeruginos'32]

T A MER; B: SRIKREABREN.
Note: A: Pyoverdine; B: Pyochelin.

B W -1- PR 5 Wy R -1-F2 TR 7E ¥ 2 K S AL ity
PhzS WAL T, FEIbA 1-F83EmMy R 5 78 F AL R
PhzM Fli ZR R0 EG PhzS dLREIEAL T, ik
Jl— PR R T R 7RISR PheH RO
b S AL B R - 1-k e, PhzH 7E M18 R R JE S %8
AT SIE NP 3A)L WHER-1- SRR & RN R () 22k
x§U§A7J<¥E’hFH”’ (1) e TR RS A
AR ML 3 BRI RS lasl/lasR,
rhll/rhIR #l PQS (Pseudomonas quinolone signal) %
Bt VP2 R RN R IEE PCA
A . 76 M18 w1, LasR i#idi#45 Rhll Y35,
SN PCA A R GOl (2) FREEI
LTS R 254 T M8 RIBRI S 4, IR
10.6% 5L R 2 1k IR AR 91T M8 FTRRAE

http://journals.im.ac.cn/wswxtbcn

28 °C 44 T HE MR it 2% PCA, TiITE
37 °C 41 A my B R £ 2L PYO!™,
(3) FestRFESEE IR . 7 MIS Ffk, /N RNA
5 FRRE A HEq BEMS EIELSA7E phaM L
mRNA & & AU (1Y 5- ARGt X, e84 555 KAl
phzM 235, MIMBHE PCA [ PYO #54k*1
RsmY/RsmZ 28 4- MR M IE TH /N RNA 73F, fig
I PCA 4 i,

M18 TR ARAE P L 28 i R A = S e A 24 R s
B2 (WR-1-FR ) Y 2 Tl bk, SR TR XTI AY
PCA KA RIS T HIREE 2 A Ae A 7™
I, A 3 TR A TR R PCA (& B
K255 2 . A KA DG AL Y R
RO BURTRELR BT 45 R, Jefa X M18 BFA: 1



VAT SRR SRR T A o TR R A A e R LA B N A g 0 1343

0. OH
é\ JH(OH Chorismate

pthB('DEFG

[::I;V:[i:] phzS f phzﬁl[::]: :[f:] pth [::I;+]::]

1-Hydroxyphenazine Phenazine-1-carboxylic
acid (PCA)
phzH carboxylic acid betaine

5- Methylphenazme 1- Pyocyanln
(PYO)

CONH,

phzM  phzAl phzB1 phzCI phzD1 phzEl phzF1 phzGl phzS

qscR  phzA2 phzB2 phzC2 phzD2  phzE2 phzF2 phzG2 PAMI8 3 136

B3 SRS MRESEHERL R R EITE M8 E A& AL A EE
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