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Tablel. Primer sequences used in this research

Primer name

Primer sequences, 5' - 3’

nta—-miR167-F

5S-TGAAGCTGCCAGCATGATCT-3

SNoRNA-U6-F

5-GGGACATCCGATAAAATT-3

nta—miR393-F

5-TCCAAAGGGATCGCATTGATC-3

Primer Outer -R

5-CCAGTGAGCAGAGTGACG-3




eS| 2 JUS o o 31 03Lw] 5 o 9 (5 a0

JSK8) 55 J 5S4 S o VYA YA N/ il )
.

40357 5 dals slaas sei y3 Nta-MIR393 oL,
815 0lej ;3 PCR 2S5 oSS s i g len Jsle
43 nta-miR393 oL, (QRT-PCR=Real-Time PCR)
3550 Golow Jole a0 03T 5 dals Calisns (slad o
MIR393 Ly pelaw 4 5130055 guls .28 8 513 b))
23 s e sn 61 05T S 51K S
o o3l 51535 55 s SUs ST Jbes 5 oy (oS!
SAYO Y i Sl 055 ol e lm o
e il Bl i) Sy o J 2874 S s 1 FV/S
;,_3‘._.:..:;,)\:;;9.4{&ﬁ&,fy;,,umings
L gl (ATCC21332) o shuls o 53 (p<0.05)
Ly il 2l YV 5 YA G/ C 5w B 10Ny Ts S
5 0l sl 31 s Sy Sl 5 8 s 31501
23 MIR393 Ly b Lal (Y JSC8) 5 NEESTS
Sl 155y S T-(ATCC21332) o sholy il Lo
S 35 IS w0 s g ol BIP 5 AN /Y Sl il
FALS 5 g 55,5 MIR3O3 0Ly 2l 53l s, Sl
g 59,5 6 0Ly pelaw

nta-miR167 expression

RIGE

1304

200

& 15014
100+
EOE
UE
4oL

Fold chan

304
204

e

oW
4 o J7 5 Ll gladses > Nta-MIR167 oL

nta- ol QRT-PCR _:STy ¢SS 4 igolew Jole
Jole 4 34T 5 dals Caliies sladisel 55 MIR167
gl &S 50l il 23,5 15 bl s ol
s or Sl LT S 51 S mIR1GT L
2 (y,jf‘u;T bk 5 e ST 22
Sl w0gs oS Hlag Sl g psm el sl
Kol oS J 58 a5 S 2 VIO 5 YNF/F OFIF 2530
s Rl g e 55, U MIRLET Ol 131 4y,
Jls s (P<0.05) s s Sy bOb
455 ) 0TS Sl pelaw (ATCC21332) o sl
ey 0Ly Il By WS 5 P XY S
3 5 B Ok (B s, Sk Gl ¢S
el (il s 53 MIR1BT Sl mbaw 1.V JS2)
OF Sl pulEl Sl e S ST-(ATCC21332)
Lsy Kby & 3 JAS 4 S ol VF YOS
b Oly mhaw 28l 5 p g 55, 6 MIR1GT OLy o) 53
OTs 8 Sl elaw anlllae (P10 JSC8) 5 i )
Vo5 /8 /Y il (FKR3) e sl Sl 3 G o
Db 53 Ol o 5131 Ol e ol &8 150U 1) 6 1l
St en S ST-FKR)  eslul il

Control

Agro

FKR3

FEKR3+Agro
ATCC21332
ATCC213321 Agro

S+t 4y

(sl FKR3 5 ATCC21332 sl ol cpss 5STbs ST (sla e 5o NA-MIRIET by i (655wl - JS

ks sla0le; 53 (O IS 505 Sy STU osheoly g el 55 ikl (gloslecs
Fig. 1. Expression pattern of nta—miR167 after treatment with A. tumefaciens (Agro), B. subtilis strains
ATCC21332 and FKR3, combination treatment of A. tumefaciens and B. subtilis strains, and control (water) in

different times.
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Fig. 2. Expression pattern of nta-miR393 after treatment with A. tumefaciens (Agro), B. subtilis strains
ATCC21332 and FKR3, combination treatment of A. tumefaciens and B. subtilis strains, and control (water) in

different times.
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Fig.3. Regulatory roles of miRNAs in auxin signaling, under the stress and optimal conditions of host plant
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Abstract

Crown gall is one of the most damaging bacterial diseases caused economic damages. Nowadays special
attention has been focused on biological control of plant diseases as an alternative to chemical control in terms of
the dangers of pesticides. There was no special research focused on the interaction between Bacillus and
Agrobacterium until now. The objective of this study was understanding molecular mechanisms between B.
subtilis as a biocontrol agent and A. tumefaciens. This information would provide us the opportunity for better
management of the disease. In this study tobacco plants (Nicotiana tabacum), IBRC-M10701strains of A.
tumefaciens, B. subtilis strain ATCC21332, and Bacillus subtilis OKB105 strain FKR3 were used. miRNASs have
an important effect in the auxin signaling pathway and resistance induction. The expression level of two
miRNAs, miR167 and miR393 was measured using Real-Time PCR; 1, 3 and 6 days after inoculations of A.
tumifaciens and B. subtilis revealed significant differences with the control plants. The results of expression
levels demonstrated FKR3 showed a better effect to ATCC21332 in controlling A. tumifaciens. Research showed
a positive effect of Bacillus on Agrobacterium. This study indicates the possible use of biological controls such
as B. subtillisin controlling of A. tumefaciens.
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