[ Downloaded from journal ofbiosafety.ir on 2026-02-20 |

[ DOR: 20.1001.1.27170632.1399.13.1.7.7 ]

et el e
\Y"\‘\ JLGJ' g\ BJL%:' ‘\Y' 092
b= ISSN 2717-0632 (55 2SIV ISSN 2716-9804

U‘J.’.l ch&)v\.u :ngnﬁ e@db cul«;ﬂ ‘_;LG u:“)j"] @J}m ¢L5))_5LJ.S 0_5; )Li.)l.';.»\
hpasalary@yahoo.com

ARREA R KRPESY: o)

©

- 4

S0 s s s g iU daz B s 51 e Sles 51 s #1581 L als ulad 55 OlalS
Aol e da Sl @ C.ﬂl.i 53 0lS s Cilises ol Gla s (L5155l 3 ils g e
o e 53 OLalS Sl L wlg e b Sl w0 olS by L;La('—-:wl.; S Sl ol sl
Pl Sas m eddplondl Slalllas ol 51 alS (K5 ki 3 358 G o s US
IS 5 5 glacdle & pslis QLS W5 gl o sadS oL Shas 5 a5 ,0 (asile
Lo 1o 0S8 wials 0L gl ol s ealind OIS LSk 5 )6 slags sl
L kg 5Lal) 5 (PR-S 5 PR-BPR-2) 35k & il s 51005 Ol b o 5518
ALS e Sl i G ST Conslis s S L )5 e (HISR-203] 5 HINT)
CA@A}Q% L: QLQL:; )Lm“.? S .)Js.ﬁu.o QL.Z; b.)\M(’L}U‘ Oldlas D94 L: e U'i‘ Lad QL&; UJWSU
Tk 0 5 LSy Ol b Wls e 30518 gol5e 03 58 glacdle 05,5 (Saly; pedle
LS sl
(o8 el a0 (2loben 4o il Lol (ALS b S sles (g S el


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.7.7
https://journalofbiosafety.ir/article-1-369-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-02-20 |

[ DOR: 20.1001.1.27170632.1399.13.1.7.7 ]

"IFAS Hle ) opled Y 605 () (ool e

3o 3l Ol Sliws Y Sl
SIS oy an 534S Sl s s
oty 55 o5l b ol 5
) et SV s xS o o ALS
Fw Glm 5 =S o P e
5 zob e SL s s slaaali
Aol Sldlas .oul g5 0 OLalS
SaScmiles S Cow s S aiS s
Sl Ilpind oKl JLST L 1, 555
I 53 eslinal (¥=5) das o plsl
ans 5l S DS 51 Sl b xS
Glawi S anw i st (3L 4> L A
S s NS l 53 pslde 5 et ol
(V=) cl oo SN 5ame I
S NS ol 53 el SN e
BRTSSTIAY @‘J‘—‘ s gbcde J xS
RAOLSel DY e S5l 51wy
iy pslie sly) OLalS () JS
osliul (gl (gl (o IS
ol S ide il g3 2S5 s
sl |y ja glacdle o nds 505 S
o prbe SoslliS amml ps Cul o3, S
edomn oo pde sla, Sl 5l esla il

V) s s slacile Loojole g

doio
sl mScale s iS5 sl asle dadew s
SLao st 53 ans iz gl p s 2S5
Dl esla ol 5y 50 Jgmane (55,5508
Eel Ll 5 p,lS as Jl s wla S
IR 4SS 5 DV e L5 )5
(ol sl Ol Al Jb= s Comes
Sl Aol sbas Ll olh>d
Ol s S e Old! Cedu
Sher 1B I o eslinal i 2
Tl BUBSR WP
ol (V) LS e D13 am 8 s, e Ol
CllamNe (golad 5zl Ol pea Ll 5
3SR s eslinal 4 by e
Sl 5 Las SH ¢l o a5
e S IS () 550 e R 55
salis iScile S olgsa IS 4k
FICS] 1S Ui RS~ i B INCOUH [ WS-y RV )
So Ol il 53l (S0 28
(otl (LS s e p ASile
St et Glalas 5 (oIS
S oS lgs 055 53 5 (7) 5y, 00
IS 5, S e 15 el ]

J—'.'.))J':'.i Jj_a‘—o v—i‘}—JTOJ—.«.ﬂS‘)L@


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.7.7
https://journalofbiosafety.ir/article-1-369-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-02-20 |

[ DOR: 20.1001.1.27170632.1399.13.1.7.7 ]

"l Bl 4 OLLE b 55 S s 2B ) s YLl

s« Satn  plaS| Cwslis (YY)
ool cblis oS (ol W cglie ¢ 5
wals ol s Sl ade e SV5b
g OLalS 3 15 e Sl 51 aens
L ony pyae SLS| Cuglie 500
ons 4 ke Jolse Sl sles 28 il
e L 5 S 5550 550 oK o
Golon 3laas Qb 4 anl b ) s 5l
s @bsoben b ke oty b 05
53 3130550 Skl Al DUl e
Sla s oSty ol el oS
sl ol e (liolos b B
a5 L Jwsl 5 oy L
A5 a5 5SS e
TP S PRRURN L A PPN P
AV e olalS s o slis ¢ 5 o
= Al e S 528 L OLLS LS
IS U b len ol s T sl
ol sdis i lasdlas 53 (10 )
o S S Ll Sl e OLALS WS
S O ) S ] W g DOV
Olis c—eslis Phytophthora infestans
S S e .o oals

! 4

5 il g1l L ity ulad 5 DLaLS
Loz B o 5l Sl sl
2l 03,5 533 Sl 13 513 5 das St
L Ol by L OLALS 3 bess Jolss
Jus 1y s ebis slayS 55l 5 aslid
ol o J5S g Lo S jais S
S slae s 1S vy Sl
i 53 oL bl el b (5,
5 Ssphme o o 5 o Sy
ey e S o2 0 obagoles
AN 35 e bl sl gls S ey
L il o S sl K3 3,b 510
Sl o She GbainSs 03,5500
by 2Ly o Sl ¢ 535 ) Ol e
L 50 DLS (lin 55 S (5,8 5hr oL
R a0l L conslin ool 5l eslizal
L e S0 4 (resistance genes)
SR B PO U PO - Syt
La Sk 2lisoban fie glaonlis g
Lo glaply ol rzeer Lipd e
L ool G458 STy adensay L1505 e
s 3 HR (hypersensitive reaction)
SAR (systemic L, olL.SIcwjlie

Lo LS S acquired resistance)


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.7.7
https://journalofbiosafety.ir/article-1-369-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-02-20 |

[ DOR: 20.1001.1.27170632.1399.13.1.7.7 ]

"IFAS Hle ) opled Y 605 () (ool e

oy Dl e 3 S ¢ (S ide
e Ll 8 O g b g S S
sdzn sl LS b 5 Silen 65
Solen b agrlse Ol rzmen ((A) ol
s Sl psaie s Ol blie s
oo o 53 3513 RS ] 2
S () 3L e 5 0 s
(mdls cade SOl SIS
s ke ol S G5 (Gus olS) oLS
Oseels 58 5 (Ga s olS) S5 oL L
oS gold w5 oL S i
4 313 Ol s A Y S
O et 3 1S (e 5 51 e lin ]
oP i 5 S alno S
OLLS slaaia; 53 35 50 slad 5o

o s (an a e falS
35 pn (GLAS ) 15, 5Ks o3ke (il 5
s L U e 55, S s
Loale) OpeliislS fals ol nl by
o S 28 L OLLS Sl () 55
A ssd e bl sl sl 2S5
Glacssie iy olS Csslin mh o

YYY¥

SSCils (19) XS e Iy man i)
5 Sl o Loz 51 (ol S 5 NS
sla gl o s gl Cl_a SU L
LS g G mn 5 ald alS 25
S35 0l ol Sldllas () s ials
ol 4 sls OLES e s MS  slie oS
ol K5 0leys 5 Kty L3 S ils
TR GV I} P LN SEE
PV ERTS PUDVU IS PR WYL LY
355 K5 IS e ol g il
Sr lacils JolS (6356 L ol s oS
S3o S e =l s lS rmes LS
NEVEVRINENPY 7D LIRS | W VY VU
drle S 2 b S5 S
=< -(\V) A& Phakopsora pachyrhizi
IS 2 S sS Olgan 51 LY
(AS la Soben 5 5 slacile
08 Scide ol oua UG s cglin
e Ui 1 el LB 5 LS
ladal yoal i gla e 5 Sl
S i e QLS 5 Lz 5B s g0
o e 58 S, .OOVA) el
S AL 28 slagles

4 L le_bjjs BE) C)jl_&i.?.a LSLAJI‘"SU


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.7.7
https://journalofbiosafety.ir/article-1-369-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-02-20 |

[ DOR: 20.1001.1.27170632.1399.13.1.7.7 ]

"l Bl 4 OLLE b 55 S s 2B ) s YLl

S 2 Y2 Jl s O 5 VLG
o polie a5 e oS
arod O ssl>=) Caw NS iSlile
(Lo Soles 5 iSide s csslin O
St S sls 0L () 35 01 ol
g 52 L eddes Il s OLLS
Dickeya dadantii S ;Las slai 5SU
Pectobacterium atrosepticum s ENA49
b glall Ol e 58 L 21A
L elisoben 4 anly sbao) 5 ol
(Y 5V Jslis) S o W s o
05 Ol 5l VLl L5 o0l o
«(PR-2, PR-3, PR-5) ijl_.«.:.’ O atuols
S el Lol 5 PR-2 05 o5 54
HSR-203] 05 o5 94 (HINIHSR-203))

(Y') L edalice

= Lo Sl 4z oS s sli
Glads el b3 PR sla iy
pathogenesis ) !5l L LS, o
ey IS K «(related genes
a 'CWLN.).: oS ks bl gla 5y
Ole Solan copie 5 a0 ol U
3V ol 03 PR la 55 oy 50 0
JUs 55 5 Lpd e il alS slads S
Wias odd ooy glaints n ol
e adaly Ll 4l ol sl gl
Cnslis a5 5 PR Gla sy o
o ol e el s 4 gl
Olgeas Lag) =l Oy aS el ol
2y h o geme Cuaslie ol sla SOLE
) INGUI U] p . S GONIION [ WGy YA s |
3hedelcowsas Cunslin anu s L Lo opti s o

4.1\.:.\#‘}4.3 aS L;.L.Aj}i (\Q) J)‘J .Jauj‘ asz

GASL L oS S Sl paescam 2Us mul bb0) 5 PR L0S Oy ke aaglie -\ Jpuar

dals sbaa ol gl s Sled Can 32U L s 5 0l n}ﬂ Pectobacterium atrosepticum 21 A

(Y 0) ds eslina] G 58 L sl sl Jy 6,50 Loeddes JT olS 5

Ly

Pectobacterium

Relative value of mRNA copies

Pectobacterium

atrosepticum 21A (control) atrosepticum 21A

PR-2

AZAYESVAL FY/VeEY /Y


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.7.7
https://journalofbiosafety.ir/article-1-369-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-02-20 |

[ DOR: 20.1001.1.27170632.1399.13.1.7.7 ]

"IFAS Hle ) opled Y 605 () (ool e

PR-3 \ZARES VN VY/EOLe /) YE
PR-5 PIOEY/ Ve /E T T
HIN-1 MARSSTAL VY O/ FE
HSR-203J VY/0BEY/Y o YA/ YY) FE
aroA V/Ar£Y/4 ) VE/Q LYY 8

.(P<0.05) ngl.sd;;u *

S SL L elS S sley Speicmw 2 é.NLf: slos s PR baos ol lea.w denlie —YJgu>

oLS 5l aals gladipai gl Sled G gD U e 5 ol o3 )1 Dickeya dadantii ENA49

Y s onlizal Cam 3 Lol les Js 6,50 b oddos T

03 Relative value of mRNA copies
Dickeya dadantii ENA49
Dickeya dadantii ENA49
(control)

PR-2 VY Ok YT VAV £V Y5E

PR-3 VsV YA VY/VALY YT

PR-5 /S A YATERVA T

HIN-1 £/4VE4 /YA YY/Q £V /A E
HSR-203J Y o /AOE Y /AY VY £ VT

aro4 AAREATAR VEN FEY/5VA

(P<0.05) (5,15 sma :F

03 osSde sla0d Ol (Y1) 55 658 iy
el DLl el laa e
03,55 My ot (o 5258 L 0l s Lo
ol e S 35 a3l OLLS s s
5 oileslage bassai 53 Laos Ol
OLals) dals glaassus o Lyl jals
OlalS i ol 5208 L ol

sl 3 g 6ol g LI (el jles

s PR-2 clag) ol Lol woldlas s
o30Sl as PR-3 05 L Y/4 5 1/0 o3l
o3ldsl as PR-5 05 ¢l m L VY 5 \/Y
a HSR-203J o5 Oles Lo V/0 5 V/Y
as HINI 05 sl 5 5L /S 5 Y/0 o3l
sASL L s S oL WY 5 WY el
s Dickeya dadantii s\ »

| 53| Pectobacterium atrosepticum


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.7.7
https://journalofbiosafety.ir/article-1-369-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-02-20 |

[ DOR: 20.1001.1.27170632.1399.13.1.7.7 ]

"l Bl 4 OLLE b 55 S s 2B ) s YLl

DL S L)':"il uj.é < “.s )‘JL}_L&A

b 4 gl ol Col ode SY b
D o SusLES Glae 5 S
St S Cile Gl eslinal ol ol
S dS fte e,S 1S il L
SisSls Gl L ials o Ll
olals 3l eslaul Ols gl s s Kas
23 15 or S s S a pslis 1)
AL S5 sl Glais, e Gl 4 O
oM plie OLALS ) eslinal
eSS el s O‘M}}.}r YR LS PV
5 DUy 0lalS caslie slaslS ke
S Aol Jlse

et 5 el Sl G n )

S K A<L§_Al

S » S siIS S5glmds Sl
Sl S ol sl o3ls 0 olalS

oo o
@lj-_g 33 5a slacale QJJSQSA.:_U

slanSsy LWl L Wig e g5,5ls

-8 L ol alS

Lsuji_)l.o.:.s 4_: < . 3 L}_A” oy &L,,.IS‘
Sl (s SL 5 a6 o 2L
U"”‘H Sy 4—n > LAQ:"-A)}—i dS

HSR-203j 03 5 PR-2 sla03 Ol el
St o3l L s slald) 4 oo
il el ol 6 3 03,8 1y 153l
3 S NS S iS5
SeS) sl ot LI B
Al S gla Shlen 4 s olS
P WOV G IR
k) Gedoem U el sle0) Ol
ool s @ b (S
et S 58I L S LS
g slaanl L el glaanl (1) cusls
53 (010) OLas 5 ek (V) O,
5Nl 5 (14) 05T 0l cay LS
a5l 5 e s olS 53 (Y0) 01, es
s st se S ol Gz B als
155 e e sS L OLLS Sl oS
Slacssis an |y oLS Coslio mla
as ralpsl Sl aew s s ddsln|

L FCP R
Ls‘ﬁ) Uﬁ—‘”ﬂﬁj—A LJJ‘HMJJ
S S glacarer 5 ol (St

csoll il es sy S S Sl


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.7.7
https://journalofbiosafety.ir/article-1-369-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-02-20 |

[ DOR: 20.1001.1.27170632.1399.13.1.7.7 ]

"IFAS Hle ) opled Y 605 () (ool e

b AlS sla Sobes 5 5 glacils s BB sba Klg e o s NS
Aas Lals 5l =3U ooslis OV s ame LU
References &0 S g8

1. Antonio L., Cerdeira-Dionsio L.P and Gazziero-Stephen O. (2011). Impacts of
glyphosate-resistant soybean cultivation in South America. Journal of Agricultural and
Food Chemistry. 59: 5799-5807.

2. Tilman D., Cassman K.G., Matson P.A., Naylor R, Polasky S. (2002). Agricultural
sustainability and intensive production practices. Nature. 418: 671-677.

3.Helander M., Saloniemi I. and Saikkonen K. (2012). Glyphosate in northern
ecosystems. Trends in Plant Science. 17: 569-574.

4. Pasalari H.M., Tratsiakova O.M. and Evtushenkov A.N. (2015). Glyphosate tolerance
transgenic Potato plants containing arod gene. Proceeding of Belarusian State
University. Series. Physiological, Biochemical, Molecular, Biological Sciences. 10:
123-126 (In Russ.).

5.Seadati F., Kahrizi D. and Nosratti 1. (2018). The response of transgenic Brassica
napus with aroA gene to glyphosate treatment. Genetic Engineering and Biosafety. 7(1):
41-52.

6. Stallings W.C., Abdel-Meguid S.S. and Lim L.W. (1991). Structure and topological
symmetry of the glyphosate target 5-enopyruvylshikimate-3-phosphate synthase: a

distinctive protein fold. Proceedings of the National Academy of Sciences USA. 88:
5046-5050.

7. Benbrook C. (2016). Trends in glyphosate herbicide use in the Unites States and
globally. Environmental Sciences Europe. 28 (3): 548-555.

8. Duke S.O. and Powles S.B. (2008). Glyphosate: a once in a century herbicide. Pest
Management Science. 64: 319-325.

9.Pasalari H. and Evtushenkov A.N. (2016). PR-genes expression in the leaves of
transgenic potato plants after glyphosate treatment. Vestnik Belarusian State University.
Series, 2, Chemistry. Biology. Geography. 1: 31-35 (In Russ.).

10. Bonny S. (2008). Genetically modified glyphosate-tolerant soybean in the USA:
Adoption factor impacts and prospects: a review. Agronomy for Sustainable
Development. 28: 21-32.

11. Gholamnezhad J. (2017). Plants defense mechanisms against pathogen. Plant
Pathology Science. 6: 24-32.


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.7.7
https://journalofbiosafety.ir/article-1-369-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-02-20 |

[ DOR: 20.1001.1.27170632.1399.13.1.7.7 ]

"l Bl 4 OLLE b 55 S s 2B ) s YLl

12. Sadravi M. (2012). The use of genetic engineering to create plants resistant to
diseases. Plant Pathology science 1(2): 1-9. (In Persian with English Abstract).

13. Yasuda M., Ishikawa A. and Jikumaru Y. (2008). Antagonistic interaction between
systemic acquired resistance and the abscisic acid-mediated abiotic stress response in
Arabidopsis. Plant Cell. 20: 1678—1692.

14. Brandazza A., Angeli S. and Tegoni M. (2004). Plant stress proteins of the
thaumatin-like family discovered in animals. FEBS Letters. 572: 3-7.

15. Pline W.A., Wilcut J.W. and Duke S.O. (2002). Tolerance and accumulation of
shikimic acid in response to glyphosate applications in glyphosate resistant and non-

glyphosate resistant cotton (Gossypium hirsutum L.). Journal of Agricultural and Food
Chemistry. 50: 506- 512.

16. Pontier D., Tronchet M. and Rogowsky P. (1998). Activation of Asr203, a plant
gene expressed during incompatible plant-pathogen interactions is correlated with
programmed cell death. Molecular Plant-Microbe Interactions. 11: 544-554.

17. Feng P.C.C., Baley G.J., Clinton W.P., Bunkers G.J., Alibhai M.F., Paulitz T.C.
and Kidwell K.K. (2005). Glyphosate inhibits rust disease in Glyphosate-resistant wheat

and soybean. Proceedings of the National Academy of Sciences of the United States of
America. 102: 17290-17295.

18. Duke S.0., Wedge D.E., Cerdeira A.L. and Matallo M.B. (2007). Interactions of
synthetic herbicides with plant disease and microbial herbicides. In: Novel
Biotechnologies for Biocontrol Agent Enhancement and Management. Springer Nature
(Netherlands). 277-296.

19. Van Loon L.C. (2011). Significance of inducible Defense-related proteins infected
plants. Annual Review of Phytopathology. 2006: 135-162.

20. Pasalari H., Tretyakova O.M. and Evtushenkov A.N. (2016). Induction of Potato
defense response genes in Potato leaves during bacterial infection and glyphosate
processing. Journal of Agriculture and Plant Protection. 3(106): 37-39.


https://dor.isc.ac/dor/20.1001.1.27170632.1399.13.1.7.7
https://journalofbiosafety.ir/article-1-369-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-02-20 |

[ DOR: 20.1001.1.27170632.1399.13.1.7.7 ]

"IFAS Hle ) opled Y 605 () (ool e

Investigation of the Role of Glyphosate in Plant Response to
Pathogens

Hossein Pasalari

Assistant Professor of Department of Agriculture, Minab Higher Education Center, University of
Hormozgan, Bandar Abbas, Iran.

hpasalary(@yahoo.com
Abstract

Plants are usually attacked by several pathogens such as fungi, bacteria, viruses and
other microorganisms. Different defense pathways in plants evolved in reaction to
pathogens. It has been shown that plant defense responses to pathogens can be
stimulated by plant processing at optimal concentration of glyphosate. In plant genetic
engineering, the study of the effects of glyphosate in terms of herbicidal, fungicidal and
antibacterial properties has been used to produce weed-resistant plants and to cure some
fungal and bacterial diseases of plants. It has been shown that plants treated by
glyphosate can react to phytopathogens by inducing an acquired resistance system and
expressing of pathogenesis related genes and defense response genes. This article,
reviewing studies, showed that, the treatment of plants by glyphosate not only eliminate
weeds of farmland but can also induce a systemic acquired resistance to
phytopathogens, specially to fungi and bacteria by expressing of proteins and defense

response gencs.

Keywords: Plant Pathogens, Pathogenesis Related Genes, Defense Response Genes,
Glyphosate, Induced Resistance.
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