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FIGURE S1 | OSUB18 promoted the growth and yield of A. thaliana plants. (A) OSUB18 root-drench treatment
promoted the growth of Col-0 plants. (B-E) Quantification of the leaf chlorophyll level (B), shoot fresh weight
(FW) (C), shoot dry weight (DW) (D), silique production (E), and seed production (F) of wide-type Col-0 plants
treated with water (Ctrl) or OSUB18. Data present mean ± s.e.m of three biological replicates. Data with different
letters indicate a p-value < 0.05 on Student's t-test.



FIGURE S2

0.02

FIGURE S2 | Phylogenetic tree of OSUB18 generated by the MEGA software using the 16S rDNA sequence.
The solid black dot indicates the position of OSUB18. Accession numbers of the related sequences are ON832056.1
Bacillus thuringiensis strain TS13Ai, ON820114.1 Bacillus albus strain B6, ON819722.1 Bacillus cereus strain
VBE03, ON819625.1 Bacillus pacificus strain A5, ON819617.1 Bacillus sp. (in: Bacteria) strain BC-3, ON819616.1
Bacillus sp. (in: Bacteria) strain BC-4, ON819615.1 Bacillus sp. (in: Bacteria) strain BD-1, ON819613.1 Bacillus
sp. (in: Bacteria) strain BD-3, ON818213.1 Bacillus cereus strain 2R-A, and LN681570.1 Deinococcus radiophilus
DSM 20551T (as an out-cluster control).
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FIGURE S3 | OSUB18 root drench treatment increased the plant defense-related gene expression in A.
thaliana after the bacterial pathogen Pst DC3000 infection. (A) Relative gene expression of PR2. (B) Relative
gene expression of PR5. (C) Relative gene expression of EDS5. (D) Relative gene expression of NPR1. (E)
Relative gene expression of LOX3. (F) Relative gene expression of JAR1. Water or OSUB18-drenched plants were
infected with the Pst DC3000 by syringe injection. 0 or 24 hours later, the injected leaves were collected for RNA
extraction and qRT-PCR assay. The UBQ10 gene was used as an internal reference in the qRT-PCR assay. Data
present mean ± SD of three biological replicates. Data with * indicate a p-value < 0.05 on Student's t-test.
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FIGURE S4 | OSUB18 root drench treatment increased the plant defense-related gene expression in A.
thaliana after the fungal pathogen B. cinerea infection. (A) Relative gene expression of PR2. (B) Relative gene
expression of PR5. (C) Relative gene expression of EDS5. (D) Relative gene expression of NPR1. (E) Relative gene
expression of LOX3. (F) Relative gene expression of JAR1. Water or OSUB18-drenched plants were infected with
B. cinerea by spore inoculation. 0 or 24 hours later, the injected leaves were collected for RNA extraction and qRT-
PCR assay. The UBQ10 gene was used as an internal reference in the qRT-PCR assay. Data present mean ± SD of
three biological replicates. Data with * indicate a p-value < 0.05 on Student's t-test.
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FIGURE S5 | OSUB18 root drench treatment induced systemic resistance against the bacterial pathogen Pst
DC3000 through a SID2-, NPR1- and MYC2-dependent signaling pathway. Water or OSUB18-drenched Col-0
plants were infected with Pst DC3000 by syringe injection. The bacterial pathogen growth was examined at 3dpi.
Data present mean ± s.e.m of three biological replicates. Data with * indicate a p-value < 0.05 on Student's t-test.
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FIGURE S6 | OSUB18 root drench treatment induced systemic resistance against the fungal pathogen B.
cinerea through an NPR1-, JAR1- and MYC2-dependent signaling pathway. Water or OSUB18-drenched Col-0
plants were infected with B. cinerea by spore inoculation. The fungal pathogen growth was examined at 3dpi. Data
present mean ± s.e.m of three biological replicates. Data with * indicate a p-value < 0.05 on Student's t-test.
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FIGURE S7 | OSUB18 metabolites inhibited bacterial and fungal pathogen growth in vitro. (A) Bacterial
extracellular exudates (BEE) of OSUB18 inhibited the growth of Pst DC3000 on agar plates. Pst DC3000 cells
(100ul, 10^8 CFU/ml) were evenly distributed on the KBA plate. The 8 oxford cups were created in the plate with
sterile pipette tips. 40 µL of the indicated solution was deployed to the individual oxford cup, respectively. The
inhibition zone was observed and pictured 2 days after the incubation of the KBA plates at 28℃. 10x BEE, 10x
concentrated BEE of OSUB18. 5x BEE, 5xconcentrated BEE of OSUB18. 5x BEE was diluted from 10x BEE with
sterile water. (B) OSUB18 BEE inhibited the spore germination and hypha development of B. cinerea. B. cinerea
spores were collected to Ctrl (half-strength V8 juice) or 5x BEE (in half-strength V8 juice) of OSUB18 and
incubated at RT for one day before the spore development was examined under a microscope.
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Supplementary Table 1. Primers used in this study. 

Name Sequence (5’-3’)  Purpose Reference 

799F ACACTGACGACATGGTTCTACAAAC

MGGATTAGATACCCKG 

To amplify the  

16S rDNA  

(Chen et al., 2020) 

1193R TACGGTAGCAGAGACTTGGTCTACG

TCATCCCCACCTTCC 

To amplify the  

16S rDNA  

(Chen et al., 2020) 

UBQ10F AAAGAGATAACAGGAACGGAAACA

TAGT 

qRT-PCR (Pozo et al., 2008) 

UBQ10R 

 

GGCCTTGTATAATCCCTGATGAATA

AG 

qRT-PCR (Pozo et al., 2008) 

PR1F CTCGGAGCTACGCAGAACAA qRT-PCR (Nie et al., 2017) 

PR1R 

 

TTCTCGCTAACCCACATGTTCA qRT-PCR (Nie et al., 2017) 

SID2F 

 

CCAATTGACCAGCAAATCGGAGCA qRT-PCR (Zhao et al., 2022b) 

SID2R CGTTTCCGTTTCCGTTTCCGTTCT qRT-PCR (Zhao et al., 2022b) 

PDF1.2F 

 

AGTTGTGCGAGAAGCCAAGT qRT-PCR (Nie et al., 2017) 

PDF1.2R 

 

GTTGCATGATCCATGTTTGG qRT-PCR (Nie et al., 2017) 

COI1F 

 

CATGGCGGTGTATGTCTCAGA qRT-PCR (Zhao et al., 2022b) 

COI1R 

 

TCGAGTAAGACAAGGCGGAAGT qRT-PCR (Zhao et al., 2022b) 

MYC2F 

 

GATGAGGAGGTGACGGATACGGAA qRT-PCR (Pozo et al., 2008) 

MYC2R 

 

CGCTTTACCAGCTAATCCCGCA qRT-PCR (Pozo et al., 2008) 

RBOHDF AGCTTCACAATTATTGC ACGAG qRT-PCR (Zhao et al., 2022a) 

RBOHDR TCTCCAGTTAGGTTTA GCGAAG qRT-PCR (Zhao et al., 2022a) 

PR2F ATCAAGGAGCTTAGCCTCAC qRT-PCR (Wang et al., 2019) 



  

 
 

PR2R TGTAAAGAGCCACAACGTCC qRT-PCR (Wang et al., 2019) 

PR5F CTCTTCCTCGTGTTCATCAC qRT-PCR (Wang et al., 2019) 

PR5R GAAGCACCTGGAGTCAATTC qRT-PCR (Wang et al., 2019) 

EDS5F GGCGATGGGGATGTGGATTT qRT-PCR This study 

EDS5R GTACTGTTCCCGGTCCAAGA qRT-PCR This study 

NPR1F ACGAAGAGAACATCACCGGG qRT-PCR This study 

NPR1R TTCCCGAGTTCCACGGTTTT qRT-PCR This study 

LOX3F CGGATAGAGAAAGAGATTGAGAAA

AGGAAC 

qRT-PCR (Habash et al., 2020) 

LOX3R AGGTACACCTCTACACGTAACACCA

GGC 

qRT-PCR (Habash et al., 2020) 

JAR1F TGCCATTTCCTTAAGCTCTGGA qRT-PCR This study 

JAR1R GAAGGCAAAAGCAGTGCGAA qRT-PCR This study 
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1Pf5: the plant commensal bacterial strain Pseudomonas fluorescens Pf5; 2ISR: induced systemic 

resistance; 3PI: pathogen inhibition; 4PGP: plant growth promotion; 5HCN: Hydrogen cyanide; 6IAA: 

indole-3-acetic acid.  

 

 

 

 

 

 

 

 

 

 

 

Supplementary Table 2. Beneficial traits of OSUB18 and Pf51. 

Assay OSUB18  Pf5 Trait function(s) 

Siderophore 

production 

Positive Positive ISR2 (Berendsen et al., 2015); PI3 (Leong, 

1986); PGP (Pahari et al., 2017) 

Exopolysaccharide 

production 

Positive Positive ISR (Jiang et al., 2016); PGP4 (Naseem et al., 

2018); PI (Abdalla et al., 2021) 

Acetoin/diacetyl 

production 

Positive Negative ISR (Peng et al., 2019); PGP (Sharifi and Ryu, 

2018); PI (Kai et al., 2007) 

HCN5 production Negative Positive PI (Anand et al., 2020);  PGP (Rijavec and 

Lapanje, 2016) 

Ammonia 

production 

Positive Positive PI (Mota et al., 2017); PGP (Hayat et al., 2010) 

IAA6 production Positive Positive PGP (Etesami et al., 2015) 

Phosphate 

solubilization 

Negative Positive PGP (Alori et al., 2017) 

Organic acid 

production 

Negative Positive PGP (Macias-Benitez et al., 2020); PI (Makras 

and De Vuyst, 2006) 

Catalase activity Positive Positive PGP (Lopes et al., 2021) 
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