
1 
 

Supporting Information 

 

Identification of Pyrrole-2-carboxylic Acid from the Biocontrol Agent Lysobacter Involved 
in Interactions with Fusarial Fungi 

Vishakha Jayasekera 1,2, Yong Han 3,4 and Liangcheng Du 1,2,* 
1Department of Chemistry, University of Nebraska-Lincoln, Lincoln, NE 68588, USA; 
udesilvajayasekera2@huskers.unl.edu (V.J.); ldu3@unl.edu (L.D.) 
2Nebraska Center for Integrated Biomolecular Communication, University of Nebraska-Lincoln, 
Lincoln, Nebraska, 68588, USA 
3Edison Biotechnology Institute, Ohio University, Athens, OH 45701, USA; hany@ohio.edu 
(Y.H.) 
4Department of Chemistry and Biochemistry, Ohio University, Athens, OH 45701, USA 

*Correspondence: ldu3@unl.edu 

 

 

  



2 
 

Table S1: Bacterial and fungal strains used in this study. 

Strains Description Source/Reference 
Bacteria   
Lysobacter sp. 3655    Wild-type, Kmr     DSM 
L. enzymogenes   
OH11 Wild-type, Kmr     CGMCC No. 1978 
OH11 Δclp clp global regulator gene deletion mutant From the Yuen lab [1] 
Bacillus subtilis Strain used for antibacterial assay Collection of the Du 

lab [2] 
   
Fungus    
Fusarium graminearum Wild type From the Yuen lab [3] 
Fusarium verticillioides Wild type Collection of the Du 

lab [4] 
 

 

Table S2: Layout of the 96-well plate for biofilm study. 
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Figure S1: HR-MS of P2C isolated from Lysobacter sp. 3655. 

 

 

 

Table S3: 1H-NMR and 13C-NMR Spectroscopic Data for P2C in DMSO-d6 (500/125 MHz) 

Position δH (J in Hz) δC, type 

1-NH 11.70, s  

2  123.4, C 

3 6.72 – 6.73 115.1, CH 

4 6.13, d (2.5) 109.7, CH 

5 6.95 – 6.96  123.9, CH 

6  162.3, C 

6-OH 12.40, s  
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Figure S2: 1H-NMR of P2C isolated from Lysobacter sp. 3655. 
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Figure S3: 13C-NMR of P2C isolated from Lysobacter sp. 3655. 
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Figure S4: 1H-1H COSY of P2C isolated from Lysobacter sp. 3655. 
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Figure S5: HSQC of P2C isolated from Lysobacter sp. 3655. 
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Figure S6: HMBC of P2C isolated from Lysobacter sp. 3655. 
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Figure S7: HPLC chromatograms showing the impact of N-acetyl glucosamine (GlcNAc) on 
P2C production in Lysobacter sp. 3655.  
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Figure S8: Assays for P2C’s antimicrobial activity. (A) Antifungal assay for P2C using F. 
graminearum and F. verticillioides. The schematic shows the different concentrations of P2C 
added to the filter papers. The control was a crude extract containing Heat Stable Anti-Fungal 
Factor (HSAF). (B) Antibacterial assay for P2C using B. subtilis. Kanamycin (Kan) was used as 
a positive control, and various concentrations of P2C were added on filter paper.  
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Figure S9: Effect of P2C on the growth of Lysobacter sp. 3655 in Martin medium (A) and 10% 
TSB medium (B). Standard P2C was exogenously added to the cultures to observe the changes 
of growth after 24 hours. The top two panels are images of the cultures in two different media 
containing various P2C concentrations, and the bottom panel shows the quantitative assays of the 
growth (OD600). Culture in Martin medium produces a larger amount (4.32 ± 0.54 mM) of P2C 
endogenously, while culture in 10% TSB medium produces a smaller amount (0.69 ± 0.054 mM) 
of P2C endogenously. 
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