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Supplementary Materials and Methods: 

Homology based mining of genes contributing to plant-beneficial functions 

Nutrient acquisition 

Nitrogen fixation 

nifHDK operons encoding the structural proteins of nitrogenase in proteobacterial PGPR 
Azospirillum and Burkholderia and genes nifS and nifU involved in nitrogen fixation were used as 
bait to search for similar sequences in the genome of Pantoea spp. collection analyzed [1]. 

Mineral phosphate solubilization 

The genome collection used in this study have been mined using the pyrroloquinoline quinone-
encoding genes pqqBCDEFG in the PGPR Pseudomonas fluorescens F113, Erwinia herbicola and 
Enterobacter intermedium [2-4]. 

Phytase 

Bacillus velezensis SQR9 3 phytase encoding gene was used as a query in homology search in the 
Pantoea spp. genomes for phytase putative encoding genes [5]. 

Urea utilization 

Homologs of the genes ureABC of Bacillus subtilis strain 168 were searched using BLAST to recover 
urease genes in Pantoea spp. studied genomes [6]. 

Exoenzymes production 

Two approaches have been used to identify and characterize genes encoding proteases, lipases, 
cellulases, pectinases, amylases, laccases, xylanases and lichenases exoenzymes; i) keyword 
search of the different enzymes followed by identification of secreted enzymes using SignalP 4.1 
[7] or ii) using exoenzyme sequences described in closely related species in BLAST search of the 
different genomes analyzed in this study [6]. 

PGPR fitness conferring genes 

Phenazine encoding genes (phzADEFG), aiding in long term survival and ability to compete with 
the resident microflora, were searched in the different studied genomes by a BLAST approach 
[8]. Other fitness conferring genes involved osmo protectant glycine betaine synthesis genes 
gbsAB genes [9], heat-shock protein genes dnaJ, dnaK, groES, grpE, htpX, hspQ, hsp90, ibpA, yrfH, 
hslV, yegD, clpP and cold shock protein genes cspA, cspC, cspD, cspE and cspI [10]. Type II secretory 
pathway have been mined using hofC, hofB, ppdB, pilD, glgX, hofQ [11]. Additionally, type III 
secretory pathways were identified using homology searches with fliF, fliH, fliN genes [12]. 

Root colonization and growth promotion factors 

Swarming motility 

Homologs to gene clusters flgBCDEGKLMN, flhABCDE and swrABC have been searched in the 
genomes of the different Pantoea spp. targeted in this study [12]. 

Chemotaxis ability 

The different Patoea genomes have been checked for the presence of homologs of cheARVWZ, 
fliADGHIJLMNPQRS operons involved in the regulation of B. subtilis chemotactic response. 
Additionally, homologs of Bacillus velezensis UCMB5113 motABPS operon that control cell 
envelope and cellular processes motility and chemotaxis have been blast searched in the 
collection of genomes analyzed [6]. 
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Rhizosphere colonization 

The presence of the critical site recombinase xerCD gene for the PGPRs to be effective rhizosphere 
colonizers has been checked in the different analyzed Pantoea genomes [13]. 

Exopolysaccharide biosynthesis 

Using Bacillus subtilisepsA-O operon genes, tapA, tasA, sipW, pgsB and bslA genes [14] as baits in 
homology-based searches allowed the recovery of genes encoding exopolysaccharide 
biosynthesis in Pantoea genomes. 

Plant growth-promoting traits: hormones 

Auxin biosynthesis 

Different tryptophan dependent pathways for biosynthesis of the auxinic phytohormone indole 
acetic acid (IAA) known in Bacillus species have been mined i) indole-3-pyruvate (ipyA) pathway 
involving the tryptophan transaminase (patB), indole-3-pyruvate decarboxylase (yclC and yclB) 
and indole-3-acetaldehyde dehydrogenase (dhaS) genes, ii) indole-3-acetonitrile (IAN) involving 
the nitrilase gene (yhcX) and iii) uncharacterized IAA biosynthesis pathway involving tryptophan 
acetyltransferase gene (ysnE) [5, 15, 16]. Homologs of the gene ywkB, that may be involved in the 
transport of auxin out of the bacterial cell and its redistribution to the plant roots and encoding a 
putative auxin efflux carrier protein, have also been fetched in the different genomes [6]. 

Cytokinin biosynthesis 

The Pantoea genomes targeted in this study have been mined for the presence of the miaABE gene 
encoding tRNA dimethyl allyltransferase that removes a zeatin precursor from tRNA and the 
Agrobacterium tumefaciens tzs (trans-zeatin synthase) gene [17]. 

Phenylacetic acid 

The gene ipdC involved in the biosynthesis of phenylacetic acid (PAA) in Azospirillum brasilens 
e[18] have been mined in the genome of Pantoea. PAA have been shown to possess a weak auxin 
activity and antimicrobial activity against both bacteria and fungi. The paaABC operon in the 
genomes of Azospirillum and B. simplex that is important for PAA degradation was also mined in 
this study [18]. 

ACC deamination 

The genes acdS, encoding the ACC deaminase structural genes, acdR, encoding leucine responsive 
regulatory protein (LRP) and yedO of Pseudomonas putida GR12-2 were used as query for 
homology search of the mined Pantoea genomes [19]. 

Nitric oxide (NO) production 

The copper nitrite reductase gene nirBDK and niiA of Azospirillum brasilense Sp245, that leads to 
NO formation and therefore root branching in plants, was used in homology searches of the 
targeted Pantoea genomes [1]. 

Polyamines biosynthesis 

Polyamines such as spermine, spermidine and putrescine have been shown to confer PGP 
properties in B. subtilis OKB105 [20]. Therefore, homology to genes involved in polyamine 
synthesis such as speA (agmatine synthesis), speB, (putrescine synthesis); and speE, speD 
(spermidine synthesis), speG, speF were examined in the genome of Pantoea. The gene metK, 
responsible for the conversion of methionine to S-adenosyl-methionine, was also searched in the 
Pantoea genome. Additionally, a genome survey for genes involved in the biosynthesis of 
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polyamines binding proteins, permeases, and transporters was also conducted by keyword 
search. 

Plant protection from oxidative stress 

Antioxidant enzymes 

All enzymes active against oxidative stress mainly superoxide dismutases (sodA, sodC and 
sodF), hydrogen peroxide decomposing catalases (katA, katE, katG and katX), manganese 
catalase (ydbD), three alkyl hydroperoxide reductases (ahpC and ahpF), thiol peroxidase (tpx 
and bcp), glutathione peroxidase (gpo and btuE), bacillopeptidase F (bpr), gamma-glutamyl 
transpeptidase (ggt), and an operon (ohrARBand AL522_04860) for resistance to organic 
peroxides described by Niazi et al. [6] in B. velezensis UCMB5113 have been used as candidates 
for homology based searches in the Pantoea genomes. Two other sets of genes have also been 
mined in the targeted genomes, the genes gacS, soxS, soxR and oxyR involved in plant 
protection against oxidative stress [21] and the hmpA gene encoded by the genome of B. 
velezensis UCMB5113 and encoding flavohemoprotein nitric oxide dioxygenase [22]. 

Plant induction of disease resistance 

Salicylate biosynthesis 

Homologs of pchBA genes of Pseudomonas aeruginosa genes have been used as a bait in blast 
searches in the different Pantoea genomes. 

Acetoin and 2,3-butandiol biosynthesis 

Acetoin biosynthesis in the collection of Pantoea strains have been checked using B. velezensis 
SQR9 genes encoding acetoin biosynthesis: acetolactate synthase alsS (E.C. 2.2.1.6), acetolactate 
decarboxylase alsD (E.C. 4.1.1.5), ilvGHI operon and the regulatory gene alsR as well as the gene 
bdhA encoding 2,3-butanediol dehydrogenase encoding 2,3-butandiol biosynthesis [5] in 
homology-based searches. 

Antibiotics and related compounds 

Hydrogen cyanide (HCN) production 

HCN encoding genes were mined using the Pseudomonas spp. hcnABC operon [1]. 

2,4-diacetylphloroglucinol production 

Blast searches have been conducted using phlACBD Pseudomnonas fluorescens genes to collect 
putative homologous sequences in the genomes of the mined Pantoea strains [1]. 

γ-aminobutyric acid (GABA) Biosynthesis 

GABA biosynthesis ability of the different Pantoea strains targeted have been studied using 
homology search approaches with baits consisting of gabD and gabT involved in production of 
pest/disease suppressing γ-aminobutyric acid (GABA) [23]. 

Resistance to drugs and heavy metals 

Tetracycline resistance 

Proteins contributing to tetracycline resistance tetB and transcriptional regulator tetR in Bacillus 
subtilis [24] have been used as bait in blast searches of the Pantoea genomes collection. Homologs 
of the multifunctional tetracycline-metal/H+ antiporter (tetA) have also been mined [25]. 

Streptothricin resistance 
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Homologs of the streptothricin acetyltransferase encoding operon yyaACDEHJKLRST [26] have 
been targeted by blast search. 

Fosfomycin resistance 

Fosfomycin resistance was checked in the genomes of the strains of Pantoea using either keyword 
search approach or through blast search using the Bacillus cereus fosB gene [27]. 

Bleomycin resistance 

Glyoxalase/Bleomycin resistance genes present in the genomes of the different Pantoea strains 
have been recovered either using key word search or by looking for homologs to the Bacillus 
licheniformis Glyoxalase/Bleomycin resistance gene ykcA and phnM in blast search [28]. 

Penicillin resistance 

β-lactamase genes present in the genome of the Pantoea strains collection have been identified by 
key word search in the genome as well as homology-based searches using Bacillus subtilis (strain 
168) β-lactamase gene penP and ampCDH operon as a bait in the blast search [29]. 

Quinolone resistance 

The different genomes have been submitted to a targeted search of homologs of the Staphylococcus 
norA gene [30]. 

Chloramphenicol/florfenicol resistance protein 

Escherichia coli gene floR, AL522_16210 and BEE12_19240 locus have been used as a bait for 
targeted search of homologs in the Pantoea genomes mined [31]. 

Aminoglycoside 6-adenylyltransferase 

Genes encoding homologs of the aminoglycoside 6-adenylyltransferase gene of Bacillus subtilis 
168 (aadK) have been mined in the different strains targeted [32]. 

Aminoglycoside phosphotransferase 

Aminoglycoside phosphotransferase has been searched in the genome of the Pantoea strain 
collection either by keyword search in the genome or by homology search using Bacillus subtilis 
ycbJ and ycfN genes [33]. 

Antibiotic efflux ABC transporter (ATP-binding protein) 

Antibiotic efflux ABC transporters (ycfUVW, yadH, mdlAB, cydCD, msbA and yojI) have been 
identified either through keyword search in the different Pantoea genomes mined or by using 
Bacillus subtilis vmlR encoding antibiotic efflux ATP-binding transport gene as a bait [34]. 

Wide range drugs and toxic compounds resistance through multidrug exporters 

Putative multidrug exporters’ genes have been identified from the different Pantoea genomes 
using either keyword searches or according to Niazi et al. [6]. 

Arsenic detoxification 

Arsenic detoxification was studied using either keyword search for arsenic resistance or through 
homology search using the genes arsABC, ywrK, yffB, yfgD as a bait [35]. 

Copper resistance 

The copYZABD operon encoding a major copper resistance mechanism as well as one-component 
regulators cueR and csoR, identified in Escherichia coli, Enterococcus hirae and Mycobacterium 
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tuberculosis, respectively [36] and ctpAB and ycnJ genes encoding copper resistance proteins [37] 
were used in BLAST searches for homologs in the Pantoea genome collection.  

Aluminum resistance 

ynbB gene of Bacillus subtilis strain 168 have been used as a bait in blast search for homologs in 
the Pantoea genome collection [29]. 

Camphor resistance 

Escherichia coli crcAB, cspE, and yhdV have been used as a bait in blast search for homologs in the 
different Pantoea targeted genomes [38]. 

Tellurite resistance 

Bacillus anthracis yceGH, yaaN, tehB and mae have been targeted in a blast homology search in the 
Pantoea genome collection [39]. 

Cation Diffusion Facilitator Transporters CzcD 

Bacillus subtilis CzcD gene encoding cadmium, cobalt and zinc/H(+)-K(+) antiporter that protects 
the cell against elevated levels of Zn(II), Cu, Co(II) and Ni(II) has been used as a bait in a blast 
search of homology in the Pantoea selected genomes [40]. 

Metalloregulators family Fur, ArsR, MerR, NikR, DtxR, mtnR and yfmP 

Homologs of all sensors Fur, ArsR, MerR, NikR, DtxR, mtnR and yfmP in the Pantoea genome 
collection have been searched using Bacillus subtilis sequences [41]. 

Toxin-Antitoxin Module response to stress 

Bacillus subtilis sequences encoding the toxin/antitoxin system gene sndoA (ydcE) and ndoAI 
(ydcD) have been used to mine the Pantoea genome collection selected [42]. 

Degradation of aromatic compounds 

Resistance to phenolic acids 

Phenolic acid decarboxylases of B. subtilis padC, bsdBCD (yclBCD), pdc, BEE12_10480 and 
AL522_07735 allowing resistance to phenolic acids such as Vanillate, 4-hydroxybenzoate, 
salicylic, ferulic and p-coumaric acids considered as natural toxins have been mined. The putative 
LysR-type regulator, encoded by bsdA (yclA), cysB and cbl genes and encoding the transcriptional 
activator of bsdBCD expression in response to phenolic acids [43] was also used in the study. 

Degradation of sulfur-containing organic molecules 

The operon dszABC of Rhodococcus sp. [44] active against the model compound Dibenzothiophene 
(DBT) was used as a bait in homology-based searches in the genome of the Pantoea collection.  

2-Methylhydroquinone and catechol resistance 

Bacillus velezenzis FZB42 azoR2 and mhqADNOPE gene homologs have been searched in the 
Pantoea collection [45]. 

Supplementary Table S1. Soil physicochemical characteristics. Mean of three repetitions ± standard error 
represents the data presented. 

 
 

pH  
 

EC 
(mS/cm) 

CaCO3 
(%) 

Carbon 
(%) 

Organic matter 
 (%) 

Soil  9 ± 0.05 3.57 ± 0.01 22.00 ± 0.57 0.39 ± 0.02 0.68 ± 0.02 
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Supplementary Table S2. Plant growth promoting activities of 22 bacteria selected in this study. 

Strains P2O5 µg/ml IAA µg/ml SID% HCN NH3 ACC N2 

D1 30.31±2.20 83.41±1.29 12.7±0.30 - + - + 

D2 49.9±1.10 8.25±1.07 10.2±0.40 - + - + 

D3 55.44±5.40 112.5±2.50 8.36±0.13 - + - + 

D5 17.95±0.50 10.33±1.87 5.96±0.76 - - - + 

B1 105.81±1.41 104.25±0.55 14.7±0.30 - + - + 

B2 102.46±0.56 97.58±2.44 3.20±0.40 - + - + 

B3 150.76±1.50 99.75±0.05 51.3± 0.50       - + + + 

B4 39.54±2.53 23.91±0.55 30.5± 0.50 - - - + 

B5 176.51±16.08 102.58±0.91 46.36±0.46  - + + + 

B6 67.7±3.30 203.33±1.13 15.26±0.26 - + - + 

B9 112.31±2.89 175±12.60 10.54±0.24 - + - + 

B10 15.91±0.95 21.33±0.83 9.66±0.59 - + - + 

B12 67.5±0.51 11.01±0.89 18.36±0.36  + + - + 

O1 28.5±1.50 13.16±0.06 6.26±0.46 - + - + 

O2 115.89±0.88 7.08±0.30 40.96± 0.96 - - - + 

O3 91.7±1.31 11.33±0.30 11.35±0.45 - + - + 

O4 105.7±2.00 12.33±0.23 50.36± 0.36 + + + + 

O6 94.14±0.99 4.16±0.34 10.75±075 - + - + 

O8 115.97±1.08 4.83±0.33 28.96±024  - + - + 

O9 102.43±4.07 16.66±0.67 16.38±0.33 - + - + 

O10 72.6±1.80 10.31±0.71 5.22±0.42 - + + + 
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Supplementary Table S3. PGP activities of Pantoea agglomerans strain Pa. 

Direct Plant Growth Promotion Indirect Plant Growth Promotion 

Nitrogen Fixation + Chitinase Production + 

Phosphate Solubilization 223.12±48.08 µg/mL Protease Production + 

Cellulase Production + 

Siderophore Production 40.8±8.09% ACC deaminase 

Production 

+ 

Indole Acetic Acid 

Production 

99.15±0.67 µg/mL NH3 Production + 

HCN Production - 
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Supplementary Table S4. Compounds identified in Pa volatile fraction by GC-MS analysis 
 

Rt KI* LS** 
Tentative 

identification 
Structure of the molecule 

PGP effectiveness or 

biocontrol ability 
Reference 

11.76 1630 90.9 
Indole-3-acetic acid 

methyl ester  

Plays an important role in leaf 

development, Integration of 

auxin/indole-3-acetic acid 17 

and RGA-LIKE3 confers salt 

stress resistance through 

stabilization by nitric oxide in 

Arabidopsis 

[46, 104] 

24.57 1773 93.1 Indole-3-acetamide 

 

A molecule related to auxin 

biosynthesis and growth of 

plants 

[47] 

26.63 1942 88.7 Palmitic acid 

 

Enhances the growth of the seedlings 

and effects against sproe germination 

and mycelial growth of 

phytopathogenic fungi, In salt 

resistance Spartina patens plant, 

membrane fatty acid remodeling and 

could contribute to the resistance of this 

plant to salt. A significant increase in the 

relative amounts of the saturated fatty 

acids (SFA) was observed, namely 

palmitic acid, essential for PS II 

functioning, and stearic (C18:0) acid 

during incresing levels of salinity. 

[48, 105] 
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Supplementary Table S4. Continued. 
 

Rt KI* LS** Tentative identification Structure of the molecule PGP effectiveness or 
biocontrol ability 

Reference 

32.22 2095 90.7 Linoleic acid 

 

Salinity stress triggers the 

biosynthesis of fatty acids, such as 

linolenic acid, responsible for 

adaptation and growth 

development of rice plants in 

response to salinity stress. 

[106] 

32.42 2113 86.9 Oleic acid Enhanced the growth of the 

seedlings and is effective against 

phytopathogenic fungi 

[48] 

* Kovat’s Index. ** Lib Score 
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Supplementary Table S5.  Comparison of chemical profiles of Pa under OSMAC by LC-HRESIMS 

Index Rt 

(min) 

m/z 

[M+H]+ 

Molecular 

formula 
Tentative 

Identification 

Structure PGP effectiveness or biocontrol 

ability 

M1 M2 M3 M4 M5 M6 Reference 

1 4.52 445.1315 

 

C23H24O7S New thiazole 

derivative 

  × × × × ×   

2 5.02 235.1082 

 

C12H14N2O3 Cyclo(Phe-Ser) 

 

 

Significant inhibition against 

different phytopathogenic fungi 

 × × × × × [49] 

3 5.02 

 
247.1083 

 
C13H14N2O3 N-Acetyl tryptophan 

 

Neuroprotective activity in vivo, 
Under stress, melatonin usually 

accumulates sharply by 

modulating its biosynthesis and 

metabolic pathways. Beginning 

from the precursor tryptophan, 

four consecutive enzymes 

mediate the biosynthesis of 

tryptamine or 5-

hydroxytryptophan, serotonin, 

N-acetylserotonin or 5-

methoxytryptamine, and 

melatonin 

 × × × × × [50, 107] 

4 5.10 261.18533 

 

C14H16O3N2 cyclo(Pro-Tyr) 

 

 

Antibacterial agent against 

MRSA and E. coli, moderate 

inhibition against hepatitis C 

protease 

  × × × × [51, 52] 
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5 5.10 

 
194.0817 

 
C13H14N2O3 Spoxazomicin C 

 

Good anti-trypanosomal agent ×  × × × × [53] 

6 5.11 205.0976 

 

C11H12N2O2 Cyclo(Gly-Phe) 

 

Antimicrobial and biofilm 

inhibiting agent 

 × × × × × [54] 

7 5.20 217.0977 

 
C12H12N2O2 Sannanine 

 

Moderate antitumor 

activity 

 × × × × × [55] 

8 5.40 

 

197.12887 

 

C10H16N2O2 cyclo(Pro-Val) 

 

Mild anticancer activity in vitro  × × × × × [56] 

9 5.48 259.1080 

 

C14H14N2O3 Pyridindolol 

 

Antimicrobial agent ×  × × × × [57] 

10 5.58 

 

185.12875

37 

 

C9H16N2O2 cyclo(Ala-Leu) 

 

Antifoulingagent  × × × × × [58] 

11 5.80 

 

227.13956

45 

 

C11H18N2O3 cyclo-4-hydroxyPro-

Leu 

 

Anti-proliferative against human 

glioma cells 

  × × × × [59] 

12 5.81 

 

160.07580 

 

 

C10H9NO 4-

(Hydroxymethyl)quin

oline 
 

Anti-schistasomal activity ×  × × × × [60] 



 

12 
 

13 6.09 

 

214.1442 

 

C11H19NO3 Pyrrolam D 

N

O

O

O

 

Possible herbicidal activity ×  × × × × [61] 

14 5.94 211.1446 C11H18O2N2 Cyclo(Ile-Pro) 

N
NH

O

O
H  

Moderate antibacterial activity  ×  × × × [62] 

15 6.20 

 
204.1023 

 
C12H13NO2 Actinopolymorphol B 

 

Cancer chemoprevetion activity 

As an oestrogen receptor 

heterodimerizing 

× ×  × × × [63] 

16 6.90 

 
219.1133 

 
C12H14N2O2 Cyclo(Ala-Phe) 

 

Moderate antibacterial activity  × × × × × [62] 

17 6.90 

 

277.1551 

 

C15H20N2O3 Cyclo(Leu-Tyr) 

 

Moderate antibacterial activity  × × × × × [62] 

18 7.53 

 

157.0958 

 

C7H12N2O2 

 
Cyclo(Val-Gly) 

 

Moderate antimalarial activity × × × × ×  [64] 

19 8.23 169.0959 

 

C8H12N2O2 cyclo-(Ala,Pro) 

 

Moderate antifungal and 

antibacterial activity 

× × × ×  × [65] 

20 7.12 

 

239.0820 

 

C14H10N2O2 6-Carboxymethyl-

phenazine 

 

Moderate antifungal 

Activity against different plant 

pathogenic fungi 

 × × × × × [66] 
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21 7.76 176.0708 C10H9NO2 4-Hydroxy-N-

methylcarbostyril 

 

Mild antimitotic activity. 

Neither cytotoxic nor 

antimicrobial. 

 × × × × × [67] 

22 8.63 

 

188.1074 

 

C12H13NO 2-alkyl-4-quinolone 

 

Membrane vesicle stimulant in 

Pseudomonas sp. 

× ×  × × × [68] 

23 8.74 

 

245.1289 

 

C14H16N2O2 cyclo-(Pro-Phe) 

 

cell-cell signaling effect  × × × × × [69] 

24 9.49 327.1216 

 
C19H18O5 WS-1128-C 

 

A potent estrogen receptor 

agonist 

×  × × × × [70] 

25 9.61 190.0866 

 

C11H11NO2 3-Indole propionic 

acid 

 

 

Messenger molecules in bacteria 

to support effective 

communication for symbiotic 

relationships 

×  × × × × [71] 

26 9.69 311.1394 

 
C18H18N2O3 4'-Methoxycyclopeptin 

 

Weak insecticidal activity  × × × × × [72] 

27 10.00 286.1554 

 

C16H19N3O2 Cyclo(D-Val-L-Try) 

 

Bioactivity not reported ×  × × × × [73] 
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28 10.22 

 
213.1602 

 
C11H20N2O2 cyclo(L-Ile-L-Valine) 

 

Moderate antibacterial activity  × × × × × [62] 

29 10.69 300.1712 

 
C17H21N3O2 Cyclo(Leu-Try) 

 

Antioxidant activity ×  × × × × [74] 

30 11.48 

 
178.0324 

 

C9H7NOS 2-(2-Hydroxyphenyl) 

thiazole 

 

The up-accumulation of 

thiazoles might help to restore 

DNA stability and alleviate 

oxidative stress caused by NaCl 

treatment in Brassica napus 

leaves.  DNA damage repair and 

stress-tolerance mechanisms has 

been observed as its role in 

bacteria, yeast and Arabidopsis 

thaliana 

   × × × [75, 108] 

31 11.52 224.0381 C10H9NO3S (+)-(S)-

dihydroaeruginoic 

acid  

Bioactivity not reported  × × × × × [76] 

32 11.62 

 

204.1025 

 

C12H13NO2 Actinopolymorphol B 

 

Potential anticancer activity as 

tubulin polymerization 

inhibitors 

× ×  × × × [77] 

33 12.61 218.1182 C13H15NO2 New 

quinolinederivative 
   × × × × ×  

34 12.55 

 
274.1445 

 
C16H19NO3 3-(2'-Acetoxy-3'-oxo-

4'-methylpentyl)-

indole 

 

Potential anticancer activity as 

tubulin polymerization 

× ×  × × × [78] 
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35 12.65 

 
261.1603 

 
C15H20N2O2 Cyclo(Leu-Phe) 

 

 

Mild radical scavenging activity  × × × × × [74] 

36 13.18 214.1232 C14H15NO New quinoline 

derivative 

   × × × × ×  

37 13.40 

 
295.1448 

 
C18H18N2O2 cyclo-(L-Phe-L-Phe) 

  

Good anthelmintic activity  × × × × × [78] 

38 13.49 

 

216.1389 

 

C14H17NO Pseudane-V 

 

 

Potential herbicide as an 

inhibitor of Photosystem II 

 × × × × × [79] 

39 13.51 

 

276.1602 

 

C16H21NO3 3-n-Heptyl-3-hydroxy-

(1H,3H)-quinoline-2,4-

dione 
 

A potent anti-asthmatic and anti-

inflammatory agent as 5-

Lipoxygenase inhibitors. 

   × × × [80] 

40 13.62 284.1651 C18H21NO2 New quinoline 

derivative 
   × × × × ×  

41 14.01 

 

226.1231 

 

C15H15NO (E)-4-Phenyl-3-

(pyridine-2-yl)but-2-

en-1-ol 

 

A potent antiproliferative agent  × × × × × [81] 

42 14.06 228.1389 C15H17NO New 

quinolinederivative 

   × × × × ×  

43 14.49 

 

211.0872 

 

C13H10N2O Cyanomycin 

 

An antibiotic  × × × × × [82] 
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44 14.79 228.1389 C15H17NO New 

quinolinederivative 

   × × × × ×  

45 14.79 300.1600 

 

C18H21NO3 Streptoverticillin 

 

Good antifungal activity against 

Peronophythora litchii 

 

×  × × × × [83] 

46 14.84 

 

178.0325 

 

C9H9NOS (R)-5-

phenyloxazolidine-2-

thione 

 
Tyrosinases inhibitor × ×  × × × [84] 

47 14.88 274.1444 C16H19NO3 New quinoline 

derivative 

   × × × × ×  

48 14.88 323.0530 C14H16N2O3S2 Pyochelin 

 

Transporting and shuttling 

biologically relevant metals 

(Fe(III), Cu(II) or Zn(II)) 

 × × × × × [85] 

49 14.90 160.0428 

 

C6H9NO2S Citiolone 

 

Oxygen free radical scavenger ×  × × × × [86] 

50 14.91 274.1444 

 

C16H19NO3 3-(2'-acetoxy-3'-oxo-4'-

methylpentyl)-indole 

 

Potential anticancer activity as 

tubulin polymerization 

×  × × × × [77] 

51 15.26 194.15454 C12H19NO New quinoline 

derivative 

  ×  × × × ×  
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52 15.52 232.1339 

 
C14H17NO2 3-(2'-Hydroxy-3'-oxo-

4'-methylpentyl)-

indole 

 

Potential anticancer activity as 

tubulin polymerization 

×  × × × × [77] 

53 15.70 274.1809 

 

C17H23NO2 Lorneamide A 

 

Antibacterial against Bacillus 

subtilis 

 ×  × × × [87, 88] 

54 15.81 325.0679 C14H16N2O3 cyclo(4-OH-Pro-Phe) 

 

 

 

 

 

 

Good Acaricidal activity  × × × × × [89] 

55 16.05 286.1812 C18H23NO2 Dienomycin-B 

 

Anti- bacterial activity ×  × × × × [90] 

56 16.07 246.1494 C15H19NO2 New quinoline 

derivative 

   × × × × ×  

57 16.33 244.1338 C15H17NO2 New quinoline 

derivative 

   × × × × ×  

58 16.54 242.1548 C16H19NO 2-Heptenyl-4-

quinolinon 

 

Antimalarial and antioxidant 

activity 

  ×  × × [91] 
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59 16.87 274.1444 

 

C16H19NO3 €-3-(hept-1-en-1-yl)-3-

hydroxyquinoline-

2,4(1H,3H)-dione 
 

Bioactivity not reported, possible 

antimalarial and anticancer agent 

 × ×  × × [91] 

60 17.01 651.2722 C30H41O13N3 New quinoline 

derivative 

  × × ×  × ×  

61 17.06 244.1700 C16H21NO 2-n-Heptyl-(1H)-

quinolin-4-one 

 

A potent inhibitor of some 

cytochrome-mediated electron-

transport systems 

  × × ×  [92] 

62 17.49 176.0693 

 

 

C10H9NO2 4-Hydroxy-N-

methylcarbostyril; 

 

Not either antibacterial or 

antimitotic 

× × ×  × × [93, 94] 

63 17.53 

 
162.0536 

 
C9H7NO2 Indole-3-carboxylic 

acid 

 

Significant antibacterial and 

anthelmintic activity 

× × ×  × × [95] 

64 18.03 

 

174.0552 

 

C10H7NO2 4-Quinolinecarboxylic 

acid 

 

Highly potent alkaline 

phosphatase inhibitor 

× ×  × × × [96] 

65 18.32 260.1654 C16H21NO2 2-Heptyl-3-hydroxy-

4(3H)-quinolone 

 

A signal molecule in cell-cell 

communication system of 

Pseudomonas aeruginosa; Control 

of the expression of lasB, which 

encodes for the major virulence 

factor, LasBelastase 

   × × × [97] 

66 18.32 329.1923 C20H25NO3 New quinoline 

derivative 

  ×  × × × ×  

67 18.36 298.1394 C13H19N3O5 New quinoline 

derivative 

  × × × × ×   
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68 18.63 

 
260.2015 

 
C17H25NO Phormidinine A 

 

Bioactivity not reported × ×  × × × [98] 

69 18.91 

 
258.1859 

 
C17H23NO 2-octyl-4(1H)-

quinolone|2-octyl-4-

quinolone 
 

Moderate antimalarial activity × × ×  × × [91] 

70 18.92 260.16321 C16 H21 O2 N New quinoline 

derivative 

  × × × × ×   

71 18.97 

 

158.0599 

 

C10H7NO Quinoline-4-

carbaldehyde 

 

Anti-asthmatic activity × × ×  × × [99] 

72 18.97 

 

172.0755 

 

 

C11H9NO N-Benzoyl-Pyrrole 

 

Potential anti-inflammatory 

activity 

× × ×  × × [100] 

73 19.43 272.1645 C17H21NO2 New quinoline 

derivative 
   × ×  × ×  

74 19.14 272.1647 C17H21NO2 New quinoline 

derivative 

   × ×  × ×  

75 19.19 274.1805 C17H23NO2 4-hydroxy-2-

octylquinoline 1-oxide 

 

Moderate anti-malarial, 

antibacterial, and anti-oxidant 

activity 

  × × × × [91] 

76 19.63 

 

270.1861 

 

C18H23NO 2-(n-delta(1)-

Nonenyl)-4-

oxyquinoline  

Moderate antimalarial activity   × × × × [91] 

77 19.62 

 
270.1861 

 
C18H23NO Burkholone 

 

Cytotoxic antibiotic × ×  × × × [101] 
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78 19.84 272.2017 

 
C18H25NO 1. 2-Nonyl-quinonyl-4-

ol 

 

 

 

 

Moderate antimalarial activity   × × × × [91] 

79 19.7 358.2380 C22H31NO3 New quinoline 

derivative 
   × × × × ×  

80 19.72 324.15463 C21 H23OS New thiazole 

derivative 

  × × × × ×   

81 19.93 356.2224 C22H29NO3 New quinoline 

derivative 

   × × × × ×  

82 20.15 277.1172 C16H22O4 Oncorhyncolide Potential anticancer activity    × × × [101, 102] 

83 20.16 286.1809 C18H23NO2 New quinoline 

derivative 
    × × ×   

84 20.89 

 

288.1965 

 

C18H25NO2 4-Hydroxy-2-n-

nonanyl-quinoline N-

oxide 

 

Moderate antimalarial activity   ×  ×  [91] 

85 21.21 330.2066 C20H27NO3 New quinoline 

derivative 

  × ×  × × ×  

86 21.59 312.1594 C19H21NO3 New quinoline 

derivative 

  × ×  × × ×  

87 21.67 314.2118 C20H27NO2 (Z)-4-hydroxy-2-

(undec-4-en-1-yl) 

quinoline 1-oxide 

 

Antibacterial, antimalarial and 

mild anti-tubercular activity 

    × × [91] 
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88 21.83 300.2322 C20H29NO 2-Undecyl-4(1H)-

quinolinone; 2-

Undecylquinolone  

Potential algicidal activity ×  × × × × [103] 

89 21.90 202.0869 C12H11NO2 New quinoline 

derivative 

  × × × × ×   

90 22.02 352.2274 C23H29NO2 New quinoline 

derivative 

  × ×  × × ×  

91 22.23 324.2325 C22H29NO New quinoline 

derivative 

  ×  × × × ×  

92 22.39 326.2482 C22H31NO New quinoline 

derivative 

  × ×  × × ×  

93 22.53 340.22730 C22H29NO2 New quinoline 

derivative 

    × × × ×  

94 22.65 316.2277 C20H29NO2 New quinoline 

derivative 

    × × × ×  

95 22.93 342.2426 C22H31NO2 New quinoline 

derivative 

  ×  × × × ×  
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Supplementary Table S6. Secondary metabolite clusters of Pantoea agglomerans and P. vagans strains used in this study. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

Pa 

Cluster 1 Aryl polyene 43586 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 2 Hserlactone 20611 - - 

Cluster 3 Thiopeptide 26257 

O-antigen biosynthetic gene 

cluster (14% of genes show 

similarity) 

- 

Cluster 4 Terpene 23561 

Carotenoid biosynthetic gene 

cluster (100% of genes show 

similarity)  

Cluster 5 Siderophore 12354 

Desferrioxamine B 

biosyntheticgene cluster (40% 

of genes show similarity)  

Cluster 6 Hserlactone 20638 - - 

Cluster 7 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

299R 

Cluster 1 Thiopeptide 26255 - - 

Cluster 2 

Hserlactone-

Aryl 

polyene 

69839 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 3 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity)  

Cluster 4 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(60% of genes show 

similarity) 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

IG1 

Cluster 1 Thiopeptide 26256 - - 

Cluster 2 

Hserlactone-

Aryl 

polyene 

69838 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 3 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(40% of genes show 

similarity) 
 

Cluster 4 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity)  

Cluster 5 Nrps 44500 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

NBRC_102470 

Cluster 1 Thiopeptide 26256 - - 

Cluster 2 Hserlactone 20611 - - 

Cluster 3 
Aryl 

polyene 
43586 

APE Ecbiosynthetic gene 

cluster (84% of genes show 

similarity)  

Cluster 4 Siderophore 11848 

Desferrioxamine B 

biosynthetic gene cluster 

(40% of genes show 

similarity) 
 

Cluster 5 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 
 

Cluster 6 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 7 Hserlactone 14148 - - 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

824-1 

Cluster 1 Thiopeptide 26256 - - 

Cluster 2 

Hserlactone-

Aryl 

polyene 

69840 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 3 Hserlactone 20638 - - 

Cluster 4 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 5 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 
 

Cluster 6 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(40% of genes show 

similarity) 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

3 

Cluster 1 

Hserlactone-

Aryl 

polyene 

69840 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 2 Thiopeptide 26254 

O-antigen biosynthetic gene 

cluster (14% of genes show 

similarity) 

- 

Cluster 3 Hserlactone 20638 - - 

Cluster 4 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 5 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(60% of genes show 

similarity) 
 

Cluster 6 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (83% of genes 

show similarity) 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

4188 

Cluster 1 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(60% of genes show 

similarity) 
 

Cluster 2 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 
 

Cluster 3 Thiopeptide 26256 - - 

Cluster 4 Hserlactone 20611 - - 

Cluster 5 
Aryl 

polyene 
43586 

APE Ecbiosynthetic gene 

cluster (84% of genes show 

similarity)  

Cluster 6 Hserlactone 20638 - - 

Cluster 7 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

C410P1 

Cluster 1 Nrps 52062 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 2 Hserlactone 20638 - - 

Cluster 3 Thiopeptide 26257 - - 

Cluster 4 

Hserlactone-

Aryl 

polyene 

70891 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

 

 

 

 

 

 

 

 



 

30 
 

Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

190 

Cluster 1 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 2 Hserlactone 20638 - - 

Cluster 3 Thiopeptide 26256 - - 

Cluster 4 Hserlactone 20611 - - 

Cluster 5 
Aryl 

polyene 
43586 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 6 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(40% of genes show 

similarity) 
 

Cluster 7 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity)  

Cluster 8 Phenazine 20476 

Pyocyanine biosynthetic 

gene cluster (28% of genes 

show similarity) 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

4 

Cluster 1 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 2 Hserlactone 20638 - - 

Cluster 3 Thiopeptide 26256 - - 

Cluster 4 

Hserlactone-

Aryl 

polyene 

69838 

APE Ecbiosyntheti cgene 

cluster (78% of genes show 

similarity)  

Cluster 5 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(60% of genes show 

similarity) 
 

Cluster 6 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (83% of genes 

show similarity)  

Cluster 7 Other 41736 - - 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

Eh318 

Cluster 1 Thiopeptide 26255 - - 

Cluster 2 

Hserlactone-

Aryl 

polyene 

69839 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 3 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 
 

Cluster 4 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(60% of genes show 

similarity) 
 

Cluster 5 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 6 Hserlactone 20638 - - 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

DAPP-PG734 

Cluster 1 Siderophore 8977 

Desferrioxamine B 

biosynthetic gene cluster 

(60% of genes show 

similarity) 
 

Cluster 2 Nrps 31380 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 3 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 

 

Cluster 4 Hserlactone 20611 - - 

Cluster 5 
Aryl 

polyene 
26442 

APE Ecbiosynthetic gene 

cluster (26% of genes show 

similarity)  

Cluster 6 Hserlactone 18529 - - 

Cluster 7 Thiopeptide 26256 

O-antigen biosynthetic gene 

cluster (14% of genes show 

similarity) 

- 

Cluster 8 Other 15304 - - 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

FDAARGOS_160 

Cluster 1 Nrps 52065 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 2 Thiopeptide 26254 - - 

Cluster 3 Hserlactone 20611 - - 

Cluster 4 
Aryl 

polyene 
44486 

APE Ecbiosynthetic gene 

cluster (89% of genes show 

similarity)  
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

C9-1 

Cluster 1 Thiopeptide 26254 - - 

Cluster 2 

Hserlactone-

Aryl 

polyene 

69818 

APE Ecbiosynthetic gene 

cluster (89% of genes show 

similarity)  

Cluster 3 Nrps 52055 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known 

clusters 

Predicted core clusters 

MP2 

Cluster 1 Thiopeptide 26256 - - 

Cluster 2 

Hserlactone-

Aryl 

polyene 

69852 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 3 Nrps 52059 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 4 Hserlactone 14737 - - 

Cluster 5 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 
 

Cluster 6 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(40% of genes show 

similarity) 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

LMAE-2 

Cluster 1 Hserlactone 19435 - - 

Cluster 2 Nrps 52036 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 3 

Hserlactone-

Aryl 

polyene 

69856 

APE Ecbiosynthetic gene 

cluster (84% of genes show 

similarity)  

Cluster 4 Thiopeptide 26266 

O-antigen biosynthetic gene 

cluster (14% of genes show 

similarity) 

- 

Cluster 5 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 
 

Cluster 6 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(60% of genes show 

similarity) 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

P10c 

Cluster 1 Thiopeptide 26256 - - 

Cluster 2 

Hserlactone-

Aryl 

polyene 

69840 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 3 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 4 Hserlactone 20638 - - 

Cluster 5 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity)  

Cluster 6 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(40% of genes show 

similarity) 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

RIT273 

Cluster 1 Thiopeptide 26256 - - 

Cluster 2 Hserlactone 20611 - - 

Cluster 3 
Aryl 

polyene 
43586 

APE Ecbiosynthetic gene 

cluster (73% of genes show 

similarity)  

Cluster 4 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 
 

Cluster 5 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(40% of genes show 

similarity) 
 

Cluster 6 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 
 

Cluster 7 Hserlactone 20638 - - 

Cluster 8 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

MP7 

Cluster 1 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (38% of genes 

show similarity) 

- 

Cluster 2 Thiopeptide 26254 - - 

Cluster 3 Hserlactone 20611 - - 

Cluster 4 Hserlactone 20638 - - 

Cluster 5 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 
 

Cluster 6 Siderophore 8309 

Desferrioxamine B 

biosynthetic gene cluster 

(60% of genes show 

similarity) 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

Tx10 

Cluster 1 Microcin 1405 - - 

Cluster 2 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(40% of genes show 

similarity) 
 

Cluster 3 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity)  

Cluster 4 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 5 Hserlactone 20638 - - 

Cluster 6 

Hserlactone-

Aryl 

polyene 

69839 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 7 Thiopeptide 26256 

O-antigen biosynthetic gene 

cluster (14% of genes show 

similarity) 

- 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

PaVv1 

Cluster 1 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(40% of genes show 

similarity) 
 

Cluster 2 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity) 
 

Cluster 3 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 4 Hserlactone 20638 - - 

Cluster 5 

Hserlactone-

Aryl 

polyene 

69849 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  

Cluster 6 Thiopeptide 26256 

O-antigen biosynthetic gene 

cluster (14% of genes show 

similarity) 

- 
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

848_PVAG 

Cluster 1 Terpene 23563 

Carotenoid biosynthetic 

gene cluster (100% of genes 

show similarity)  

Cluster 2 Hserlactone 14599 - - 

Cluster 3 Siderophore 7304 - - 

Cluster 4 Thiopeptide 18090 - - 

Cluster 5 Siderophore 5203 

Aerobactin biosynthetic 

gene cluster (22% of genes 

show similarity) 

- 

Cluster 6 Nrps 20621 

Amychelin biosynthetic 

gene cluster (18% of genes 

show similarity) 

 

Cluster 7 
Aryl 

polyene 
42418 

APE Ecbiosynthetic gene 

cluster (73% of genes show 

similarity)  

 

 



 

44 
 

Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

ZBG6 

Cluster 1 Siderophore 12354 

Desferrioxamine B 

biosynthetic gene cluster 

(60% of genes show 

similarity) 
 

Cluster 2 Terpene 23561 

Carotenoid biosynthetic 

gene cluster (83% of genes 

show similarity)  

Cluster 3 Thiopeptide 26256 - - 

Cluster 4 Hserlactone 20638 - - 

Cluster 5 Nrps 52063 

Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 

- 

Cluster 6 

Hserlactone-

Aryl 

polyene 

50404 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predictedc ore clusters 

NFPP29 

Cluster 1 Thiopeptide 26253 - - 

Cluster 2 

Hserlactone-

Aryl 

polyene 

68767 

APE Ecbiosynthetic gene 

cluster (78% of genes show 

similarity)  
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Supplementary Table S6. Continued. 

Strain clusters Type Length (bp) Most similar known clusters Predicted core clusters 

P5 

Cluster 1 Nrps 52063 Turnerbactin biosynthetic 

gene cluster (30% of genes 

show similarity) 
 

Cluster 2 Hserlactone 20638 - - 

Cluster 3 Hserlactone-

Aryl 

polyene 

69810 APE Ecbiosynthetic gene 

cluster (84% of genes show 

similarity) 

- 

Cluster 4 Siderophore 7860 Desferrioxamine B 

biosynthetic gene cluster 

(60% of genes show 

similarity) 

- 

Cluster 5 Terpene 23561 Carotenoid biosynthetic 

gene cluster (83% of genes 

show similarity) 

- 
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Supplementary Figure S1. (A) Genome-to-Genome Distance Calculation (GGDC) and (B) Average Nucleotide Identity (ANI) values between studied strains. 

 

 

 

(A) 

 

 

 

 

 

 

(B) 

 

 

 

 



 

48 
 

Supplementary Figure S2. Maximum Likelihood phylogenetic tree (16SrRNA gene) of Pantoea agglomerans strain 
Pa and its closest P. vagans and P. agglomerans relatives. Dickeyazea (accession: AF520711) was used as outgroup. 
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Supplementary Figure S3. Control and P. agglomerans isolate Pa inoculated Triticum durum L. cv Waha plants 

grown in presence of 100 mM NaCl. 
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Supplementary Figure S4. Control and P. agglomerans isolate Pa inoculated Triticum durum L. cv Waha plants 

grown in soil in presence of 100 mM NaCl. 
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Supplementary Figure S5. Comparison between LC-HRESIMS profiles of six different media (M1-M6) and 

their blanks. 
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22.64 24.382.65 26.344.25 18.03 28.987.64 15.828.88 12.940.41
18.969.42 20.659.63

25.2911.31 21.9518.38 25.657.65 11.576.14 13.955.44 22.90 28.29 29.394.18

14.0712.60
14.188.68 10.34
14.347.496.89 25.2917.63 25.5617.86 20.565.213.91 30.20

NL: 2.45E9
TIC F: FTMS + p ESI 
Full ms 
[150.00-2000.00]  MS 
PA_M1
NL: 4.47E7
TIC F: FTMS + p ESI 
Full ms 
[75.00-2000.00]  MS 
M1 blank
NL: 1.98E9
TIC F: FTMS + p ESI 
Full ms 
[150.00-2000.00]  MS 
PA_M2
NL: 6.64E7
TIC F: FTMS + p ESI 
Full ms 
[75.00-2000.00]  MS 
M2 blank
NL: 1.09E9
TIC F: FTMS + p ESI 
Full ms 
[150.00-2000.00]  MS 
PA_M3
NL: 3.62E8
TIC F: FTMS + p ESI 
Full ms 
[150.00-2000.00]  MS 
M3 blank
NL: 4.23E8
TIC F: FTMS + p ESI 
Full ms 
[150.00-2000.00]  MS 
PA_M4
NL: 8.78E8
TIC F: FTMS + p ESI 
Full ms 
[150.00-2000.00]  MS 
M4 blank
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