[ Downloaded from gebs.ir on 2025-08-21 ]

[ DOR: 20.1001.1.25885073.1401.11.2.22.1 ]

oS 009l (Sl lg b Sl gas cwuri § (Sillns
Js 26 2L 5,1 9 Pseudomonas syringae pv. syringae

] 59w

Isolation and characterization of bacteriophages
infecting Pseudomonas syringae pv. syringae, and
evaluating their biological control efficiency

"Bl 033k e F(sezms sl gl s S L, AR H R EY N
Zahra Zaer Anagz?, Reza Khakvar?, Seyed Abolghasem Mohammadi?, Hossein
Benazadeh Baghi?

Q.J.:l gﬁjﬁ ‘;’j‘: NEHR géj)_puls S ISESs s&_iwﬁa\,f ej)f—\
Ol i oy o8l (65558 0uSiils ( ALS (6550555 50 5 g3l 05,8 —Y
Ol Gy e (S pake ol o Sy 0dSils ol (6 5Sb 5 ool g o5 05,5 -
1. Department of Plant Protection, Faculty of Agriculture, Tabriz University, Tabriz, Iran
2. Department of Plant Breeding and Biotechnology, Faculty of Agriculture, Tabriz
University, Tabriz, Iran
3. Department of Virology and Bacteriology, Faculty of Medicine, Tabriz University of
Medical Sciences, Tabriz, Iran
*Corresponding Author, Email : s 50 cs (1S J s ot 55 3

khakvar@tabrizu.ac.ir and khakvar@gmail.com
O VNV/F Ll G sb = VF /) /Y 8 s )

Gl ol Sl 13D 0gu0 OS50 595 B low 9 1Sl 3 (K b L SO
g o0 dbm! Pseudomonas syringae pv. syringae pb 4  dwp & S35k <O tawgd
Cglio oy 395 9 M (SIS saeb Eaal owo Dl 9 KT gu HT 31 o ki
G930l 30 . Sl B5Bgs 5Tl 3 03kl 3k Ol 5 oy 53190l 3 (K Sl 0D
Ol O Jld 3 b 5L SOl 4 <5 glho 104kt ogue LS 30 Bl bl I &5 4iges 01
ol oolii! (Sldbadl w9y 3 dadiged 510 33 (531 SHd Hah wy g S Ad (SI9T e
ol ooliil (G5B e Sl 4 9 Gl Al Slp py IET-4Yes HJET gy 3
ol 347 ad Gilelu Baiges 31 Wag Blad < G110 Kod 457 (536 wlu YO legase
8 85T DeKud Ko b ow)p (Slg MRS ) (TS 3 Db oy ik 45 56 =y BI0S
GBIB & wbbod) cald 36 s wodte GBIB 3 .aad Ol GlEbUT Ol
29 36 s & Wiz B isls Ol 3¢5 31 Microviridae g Tectividae Myoviridae ealgils
Holoo j ol 4gd S5 95 Lol Wdg Foo b Culs faomo 50 ol L Cures Wiy Sl
I Slslo3T gobs o1 Gl 395 31 (&30 BB 3l G FNad il 4 S 36 &
Ao 30 e B g o olS™ 510 10 5 slow drwgd ST Easl Fogo sebo 4 BB cpf 4 Bl Ol
28 G ol 98 LSk U gy s pal ol 50 1y ol I G madle Wihlgl 0
31 10k 0gm0 OUS 30 b L SO ole g5 50 (Jad B a4l 50 9 ol bo T

WAl o0 dnogi B dilaio zmhaw 33 BOT Haum¥ g0 B 9 Widld O 295

(93 sole o
4l J‘..aijb 4.1>u
() (] § B (wige
s> ISSN 2588-5073
55751 1SSN 2588-5081
1€+ gl?.m;s wb ¥ oslod 099

v %

YOr-110 amio

https://dorl.net/dor/20.1001.1.25885073.
1401.11.2.12.1

DOR:20.1001.1.25885073.1401.11.2.12.1

Genetic Engineering and Biosafety
Journal
Volume 11, Number 2
2023

http://gebsj.ir/

https://ecc.isc.ac/showJournal/23064

ouuS>

S glasly

cv.*L’J:.A Lwls
‘)lzcw..a 0 a0 OL’&JJ u‘ili)':SL’ /SJL;
S J S


https://dorl.net/dor
http://dorl.net/dor/20.1001.1.25885073.1401.11.2.12.1
http://dorl.net/dor/20.1001.1.25885073.1401.11.2.12.1
http://gebsj.ir/
https://ecc.isc.ac/showJournal/23064
https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.2.22.1
https://gebsj.ir/article-1-447-en.html

[ Downloaded from gebs.ir on 2025-08-21 ]

[ DOR: 20.1001.1.25885073.1401.11.2.22.1 ]

OLan 5 5307 S5 oS 03 1 Lol g U Sl geast nd 5 (g5l

Genetic Engineering and Biosafety Journal
Volume 11, Number 2, 2023
Abstract

Bacterial canker is one of the most devastating diseases on the stone fruit trees. This disease is caused by
a gram-negative bacterium called Pseudomonas syringae pv. syringae. Consecutive use of antibiotics and
copper compounds has caused the emergence of new resistance races. One of the most promising
replacement compounds is the use of bacteriophages. In this research, 56 soil samples were collected
from the suspected trees of having bacterial canker from northwestern of Iran. In order to check the
presence of phage particles, double-layer soft-agar technique was used to purify individual phage plaques.
A total of 75 phage isolates, all of which had clear plaques, were isolated from the samples, among them,
five phages with the highest lysing capability were selected for electron microscopy and greenhouse
studies. Among the selected phages, three phages showed morphological similarity to Myoviridae,
Tectividae and Microviridae families. Although all five phages were effective in reducing the growth of
bacterial population in liquid culture medium, significant differences were observed between them. The
cocktail prepared from the mixture of five phages showed a much stronger effect than the individual
phages. The results of the greenhouse tests showed that these phages effectively reduce the development
of the pathogen inside the bean and can reduce the bacterial symptoms in the treated plant by 90%. The
five isolated phages in this research showed acceptable results in the control of the agent of bacterial
canker of the stone fruit trees in the laboratory and in greenhouse experiments, and their actual
formulation is recommended at the regional level.
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Table 1. Steps of spraying phages suspension on the leaves of bean host in greenhouse conditions

Step 1

2 3

Wound formation by carborundum

Simultaneously inoculation powder on the surface of the leaves

Spraying host bacterial After 30 min, phage suspension
suspension on the leaves was sprayed on the leaves

Spraying phages suspension on the

Prevention inoculation
leaves

Wound formation on the Bacterial suspension was
surface of the leaves after 24 h sprayed

Wound formation by carborundum

Therapy inoculation powder on the surface of the leaves

Spraying host bacterial After 24 h. phage suspension
suspension on the leaves was sprayed on the leaves
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Fig 1. Proving the presence of phage particles, a) the presence of small and clear plaques of specific phages in soft top agar technique. b)

Lysis of bacteria lawn by specific phages in spot assay technique.
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Table 2. The last critical dilution of selected phages particle

Phage Plaque  The last critical Phage
number dilution particle
MAH-15 73 10-6 3.65.108
AZA-17 32 107 1.60.10°
AZG-19 55 106 2.75.108
AZB-20 46 107 2.30.10°
AZZ-21 46 10°° 2.30.101!
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Fig 2. Transmission Electron Microscopy (TEM) images probably related to a) Myoviridae family, 100nm. b) Microviridae family, 100 nm.

c¢,d and e) Tectiviridae family, 200 nm.
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Table 3. Comparison of the average number of spots appearing in three groups: simultaneous, prevention and therapy in leaves treated with
phage suspension and untreated as a positive control (Pss bacterial suspension with a concentration of 107 cfu/ml).

Factors Average data of Average data of Average data of
Simultaneous prevention treatments therapy treatments
treatments
Spraying Pss bacteria and phage 15 23.762)° 23.67° 76¢d
Spraying Pss bacteria and phage 17 19.332°P 25.33° 86ef
Spraying Pss bacteria and phage 19 27.33%0 17° 72.33¢
Spraying Pss bacteria and phage 20 35.332P 24.67° 93.33%f
Spraying Pss bacteria and phage 21 24.673b 17.67° 75.33¢
Spraying Pss bacteria and cocktail phages 9.332b 16.3320¢ 61.33°
Positive control -Pss 100.67¢ 100.67¢ 100.674f
Negative control-dH20 .2 .2 .8
Negative control-phage .2 .2 .2
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Fig 5. A general comparison of the effects of phages suspension on the development of Pss bacteria in the bean host plant in three stages: a)
simultaneous inoculation treatments, b) prevention treatments and c) therapy treatments. Data analysis with SPSS-Duncan software (p<0.05).
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