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Effects of carbon sources on pyoluteorin biosynthesis in rice
rhizobacterium Pseudomonas strain PA1201
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Sciences, School of Life Sciences and Biotechnology, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: [Background] Pseudomonas PA1201 strain is a plant growth promoting rhizobacterium isolated
from rice rhizosphere. Pyoluteorin (PIt) is one of the secondary metabolites produced by PA1201, which can
effectively inhibit the growth of a variety of phytopathogenic fungi and bacteria. Under normal culture
conditions, PIt yield is extremely low. [Objective] This study aimed to analyze the effects of different carbon
sources for optimal PIt biosynthesis. [Methods] PA1201 was cultured in minimal medium (MM)
supplemented with different carbon sources as the sole carbon source, or MM medium with different
combinations of carbon sources. PIt was extracted at different time points after inoculation, and then
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quantitatively analyzed by high-performance liquid chromatography (HPLC). [Results] A HPLC-dependent
method for quantitative analysis of PIt levels was established; MM medium supplemented with fructose and
mannitol were found to be optimal for Plt production; no additive effect between fructose and mannitol was
observed on PIt biosynthesis; In the MM medium containing mannitol or fructose, addition of glucose or
succinic acid inhibited PIt biosynthesis. [Conclusion] Fructose and mannitol promote the synthesis of Plt in
rice rhizobacterium Pseudomonas PA1201, laying a foundation for improving the biosynthesis efficiency of

pyoluteorin and promoting the application of pyoluteorin.

Keywords: Pseudomonas, Pyoluteorin, Mannitol, Fructose, Carbon source
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Figure 1 A method for quantitatively detecting PIt yield
based on high performance liquid chromatography
(HPLC) using a PIt standard sample
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Note: A: Peak plot and peak area after HPLC analysis of 5 pL
0.5-500.0 mg/L PIt sample; B: Relationship between PIt

concentration and HPLC peak area; C: HPLC spectrum of PIt
crude extract.
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Figure 2 Growth and PIt yield analysis of PA1201 strain
in four media
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2 B: Hfh 24h 48N J5, 4 FhaESRIEd Pt 1977 5. T 52
WHER 3G, BRI AR 2.

Note: A: Growth curve of PA1201 in KMB, LB, MM and PPM
medium; B: Yield of PIt in four medium after 24 h and 48 h

inoculation. Averages for three technical repeats with standard
deviation are shown.
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Note: A: Growth curve and PIt yield in KMB and 1/3KMB medium; B: Growth curve and Plt yield in KMB and KMB with mannitol
medium. Averages for three technical repeats with standard deviation are shown. *: Significant value (P<0.05).
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Figure 4 Growth curve and Plt yield of PA1201 in medium with different carbon sources as the sole carbon source

W A FEHEE(man). Higly). #ZEglu). HpEfru). IHZUBEEE(sor) . HEME (suc) - BIVE AME—RRIEE) M Ki3%Ed, PA1201
A 2R PIt F= 1k ; B 76 H #2EE(man) . ZLIE(lac) . 21 ZLiE(gal) . 22 2R (mal) . ABE(xyl) 20 /E R iE— Bl i) M 53535, PA1201
BAE I Z AN PIt 775 ; C: 76575 5,10, 20 mmol/L H#EEEAY M K533k, PA1201 A K 10 Plt j= &L ; D: 76745 5. 10, 20 mmol/L
SR M B FREED, PAL201 AR HIZR RN Pt p i TASEINEEA 3T, HARER PR EIR2E. *: B3 255 (P<0.05); **:
e {3 25 5+ (P<0.01).

Note: A: In M medium with mannitol (man), glycerol (gly), glucose (glu), fructose (fru), sorbitol (sor), sucrose (suc) as the sole carbon
source, PA1201 growth curve and Plt yield; B: Mannitol (man), lactose (lac), galactose (gal), maltose (mal), xylose (xyl) as the sole carbon
source, PA1201 growth curve and Plt yield of PA1201 in M medium; C: PA1201 growth curve and PIt yield in M medium containing 5, 10,

20 mmol/L mannitol; D: PA1201 growth curve and PlIt yield in M medium containing 5, 10, 20 mmol/L fructose; Averages for three technical
repeats with standard deviation are shown. *: Significant value (P<0.05); **: Extremely significant value (P<0.01).
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Figure 5 PA1201 growth curve and PIt yield in medium
containing both fructose and mannitol
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Note: A: PA1201 growth curve in MF medium supplemented with
1, 5, 10 mmol/L mannitol; B: Plt yield of PA1201 in MF medium
supplemented with mannitol after 24 h and 48 h of inoculation.
Averages for three technical repeats with standard deviation are
shown. *: Significant value (P<0.05); **: Extremely significant
value (P<0.01).
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Figure 6 Growth curve and PIt yield of PA1201 after exogenously adding a preferred carbon source in a medium with
mannitol or fructose as the sole carbon source

TE: Ar TERUH SRR o —BRIR B9 55 7R (MM AR RN 0, 1. 5. 10 mmol/L #iZMH(glu)ayssR it , PA1201 fyAE Itk Al
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FIPIt =i C: FELAHEEREAE I ME—BR IS AR FRE(MM) ARSI 0, 1. 5. 10 mmol/L BEHARR (succ) s 7k, PA1201 HyA: K
HHZ AN PIt Pt s D: 7E LR M —BR IR BB TR AL (MF) PSRN 0, 1. 5. 10 mmol/L BEFARR (suce) I FRAEh, PA1201 i/
K2 Pt =it FPA SRR 3G, BURCRFEAER 2. *: 225 (P<0.05); **: M ip3% 25 (P<0.01).

Note: A: Growth curve and PlIt yield of PA1201 in medium supplemented with 0, 1, 5, 10 mmol/L glucose (glu) in medium (MM) with mannitol
as the sole carbon source; B: Growth curve and PlIt yield of PA1201 in medium supplemented with 0, 1, 5, 10 mmol/L glucose (glu) exogenously
in the medium (MF) as the sole carbon source; C: Growth curve and Plt yield of PA1201 in a medium supplemented with 0, 1, 5, 10 mmol/L
succinic acid (succ) in a medium (MM) with mannitol as the sole carbon source; D: Growth curve and PIt yield of PA1201 in a medium
supplemented with 0, 1, 5, 10 mmol/L succinic acid (succ) exogenously in a single carbon source medium (MF); Averages for three technical
repeats with standard deviation are shown. *: Significant value (P<0.05); **: Extremely significant value (P<0.01).
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