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ABSTRACT

Bacillus velezensis is one of the plant probiotic bacteria that has been recently considered as one of the most powerful
biocontrol agents. The purpose of this study is to introduce and investigate some of the characteristics of B. velezensis
bacterium, which has been isolated from tomato rhizosphere in Kermanshah Province. In this study, B. velezensis increased
shoot length, root length and dry weight of tomato plants by 78.86%, 56.68%, and 45.83%, respectively in comparison to
uninoculated control; it also promoted seed germination percentage and seed vigor index under in vitro condition.
Furthermore, some of the biocontrol properties of this strain such as the production of siderophore, HCN, and indole-3-
acetic acid and solubilization of phosphate were evaluated. Biocontrol bioassay of this strain against Fusarium oxysporum
f.sp. lycopersici under in vitro condition revealed that this strain can inhibit the mycelial growth in both dual culture and
volatile compounds methods about 83% and 58%, respectively. The pot experiment results showed that B. velezensis caused
a reduction in disease symptoms up to 87%. Finally, the whole genome sequence of this strain was identified using lllumina
HiSeq2500 technology. Then genomic locations and coding sequences were identified in RAST database. In addition, the
sequencing data were compared with existing sequences in the NCBI database. Results showed that this isolate has high
similarity to (%100) B. velezensis. The genome of this isolate contains 4132868bp and 4329 CDs. The results suggest that B.
velezensis has a good potential to be introduced as a plant probiotic bacterium.
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Figure 1. A) Dual Culture assay for mycelial growth inhibition of F. oxysporum f. sp. Lycopercisi (FOL) by B.
velezensis. JPS19 under in vitro condition. B) Effect of B. velezensis JPS19 volatile compounds on inhibition of FOL
mycelial growth. C) HCN production by B. velezensis JPS19.

A ,

S5 SBlbl Blas dla obxul (B JPS19 wilax lawgi CAS-AD Lo slacSals Gl bl o j43g 0umw odes (ALY IS
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% il adsl Jol e
Figure 2. A) Siderophore production in CAS-AD agar plate. B) Clear halo production around the B.velezensis (B.V)

JPS19 colonies on Pikovskaya medium. C) Lateral root development in tomato seeds treated with B.V in early stages
of seed germination.
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Figure 1. Effect of Bacillus velezensis on improving the tomato plant growth
S84 S sud, sle Ll (g9, ,» Bacillus velezensis JPS19 (¢ oSL 51 olai o Kk N Jgo
Table 1. Mean Square of Bacillus velezensis JPS19 on growth indexes of tomato plant
Source of Mean square
val;iation df Root dry Shoot dry Root Shoot Radice Plumule Vigor Germination Germination
weight  weight height height height  height index rate percentage
Treatment 1 0.001 0.001 44.827 141.135 6.827 7.150 3.450 0.002 ns 601.201
Error 4 0.00002 0.000025 0.872 0.745 0.277 0.043 0.040 0.027 14.896
CV - 5.40% 14.59% 7.57% 5.03% 10.66% 4.72%  9.05% 3.37% 8.47%

SIS sixe BN 8.5 5 2oy S Jloix| mhans 1ol Jxe BT g e
** ns: Significant at the probably level of 1% of probability levels, and non significant.

Solew jpam 0 K,84>68 guls; slejazls , Bacillus velezensis JPS19 aylax 51 Sl il Y Jgoo

Table 2. Effect of B. velezensis isolate JPS19 on tomato plant growth indices in presence of FOL

Treatment Shoot dry weight Root dry weight Shoot height Root Height Disease
(9) (9) (cm) (cm) severity
JPS19+ FOL 0.188 a 0.03667 a 13.330 ab 12.000 a 05b
Healthy control 0.1243 b 0.02100 b 14.670 a 10.000 b Ob
Infected control 0.0513 ¢ 0.001c 10.330 b 2.667 c 4a

A5yls (gls e B g b Sils (glarals diz (5051 o0 i gl 10 alie By > (sllo sla il %
* Means with common letters in each column are not significantly different (P<0.05).
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Table 3. Genome features of the Bacillus velezensis
isolate JPS19

Featured Value
Genome size(bp) 4132868
Contig numbers 29
G+C content (%) 46
Total number of genes 4329
rRNA genes 7
tRNA genes 58
N50 420122
L50 4

N50: Number of contigs, L50: Length of Contigs

alx ol b blsl o goaste g5 sl idS

1. Annotate
2. Predict protein
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Figure 3. Comparison of the Bacillus velezensis JPS19 genome with the complete genome of B. velezensis strains in
RAST database

Subsystem Feature Counts
@M Cofactors, Vitamins, Prosthetic Groups, Pigments (186)
@ MW Cell Wall and Capsule (85)
@ M Virulence, Disease and Defense (45)
@ M Potassium metabolism (3)
@ W Photosynthesis (0)

Subsystem Category Distribution

@ 1 Miscellaneous (26)
@ W Phages, Pr Tr
@ W Membrane Transport (59)
© M Iron acquisition and metabolism (23)

@  RNA Metabolism (67)

@ M Nucleosides and Nucleotides (110)

@ W Protein Metabolism (180)

@M Cell Division and Cell Cycle (6)

@ Motility and Chemotaxis (53)

@ M Regulation and Cell signaling (32)

®  Secondary Metabolism (7)

® DNA Metabolism (70)

@ W Fatty Acids, Lipids, and Isoprenoids (62)
© M Nitrogen Metabolism (20)

@ W Dormancy and Sporulation (98)

@ M Respiration (44)

@ M Stress Response (47)

Metabolism of Aromatic Compounds (12)
Amino Acids and Derivatives (331)
Sulfur Metabolism (7)

Phosphorus Metabolism (24)
Carbohydrates (235)

elements, ids (33)

N RoNc )]

RAST 0535 oL ;0 JPS19 aylaz ol pouds slocoild ¢ 445 slacoglbin og5) socclu ) Olastin g olass S
Figure 4. Gene function annotation of B. velezensis JPS19 and its Subsystem feature counts in RAST databa
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