Y ¥ AL Jlu/ Yooyl / 0) W/ oS slas,lew

.

L9 g Ly oK 5 L Sk 5l g Sl laaly; o (o a0 Oy Ol i

¥ Y . .o Y Y . s N
;L:jﬁj c‘%d‘f&aﬂco&‘}&‘}wcdéﬁ;}‘xgg c.:‘};lﬁuj.k:.«}
OYAF/O/N s 2 5l @)U AYAY/ENE sl s @)U)

oS>

SLp i s g oS 4 S 5 Al 0 b g Llen S sl 45 s S 5l rems ib B2 3 LS b s
) 3 bl o iy g (Gla b go 93 g 5 Lo y3 55 5 (S ladi S ke SLa s Son o e S pr I g e 0 b 5 0
Coglis Wl 4 o 5 ol giluld> jLs 4yl 3 5| &S Pseudomonas sp. Ps14 5 Trichoderma harzianum Tr6 s\aa guw 1 Gais
Ol a5 5l LS s 235 05 addlas 5550 SUs 05 Ol Ol puis oS sb3,I L L e (e 2 K3 g2 oS opl o
Ol Sl Aol (oo Sl 1 oo Sas S ol b baadyy (S5ale 51wy 1,08 ) 5b 4 5kas’ 5 U Q8T 5 V-l ols b3
Ol il i Psld L Sial aS s 3 a3 sdis PsI4 L 0T oS 5 5 Tr6 & 554l 1 g 55 LOXT 5 PRI slas3 1,58
e 9 0l Jld Ade sla g S ol Jilis s oS SSB e laml 55 a8 syl cpl Vs Laadly -pl.cils o s |, LOXIT

S r 1A oS (led DL LS (U s S e b oy S !

o] s 255 gt e (S 15 S (S s D b Z3IPENLY

st“)b@" o&}légﬂb Cb)&j)jmw:ﬂ ﬁﬁﬁgojﬁ@aﬁ 43\)‘ gJ)l aJu.)lil 6J2§>UL~))‘L;;.>U-Z:-
h_alizadeh48@yahoo.com : S sSI1 cy « L3S J s 03

b o2y o8 (g5 LES e uSLiils (KAl o S alS liis b lskal )

S Ol o&uils b mlie 5 (6505LES s (AL el slen slul 5 LBl 5 5w Y

Al ggL;-JSl NEOH 65}.‘}4 o)ﬁ sl ¥



w33 FUs sl Ol O uis 01, g 0l e

Changes in defense genes expression in cucumber root after
inoculation with Trichoderma, Pseudomonas and their combination

H. Alizadeh"’, K. Behboudi?, M. Ahmadzadeh®, M. Javan-nikkhah®and P.A.H.M. Bakker*

(Received: 7.7.2013; Accepted: 1.8.2015)

Abstract

In nature, plants are exploited by a plethora of microbes species that can cause severe diseases or establish
beneficial relationships with them and improve plant growth or help the plant to overcome biotic or abiotic
stresses. Trichoderma and fluorescent pseudomonads are the most useful beneficial microbes. In this study,
the effects of Trichoderma harzianum Tr6, Pseudomonas sp. Ps14 and their combination, which isolated
from cucumber rhizosphere and were able to induce resistance on cucumber, were evaluated on cucumber
immune system by evaluation of defense gene expression. The results showed that expression of B-1,3-
glucanase and chitinase transiently increased after inoculation with both microbes. The transient increase of
expression of PRI and LOXI was observed after inoculation with Tr6 and its combination with Psl4,
whereas only LOXI was increased after inoculation with Ps14. These findings indicate that the plant defense
system was activated against beneficial microbes but later these microbes actively suppress the immune
system of plants to establish a mutualistic interaction.

Keywords: immune system of plant, mutualism, suppress of immune system
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Table 1. Primers pairs used in this study with their nucleotide sequences

Gene Forward Reverse Reference

EFla 5-CTGTGCTGTCCTCATTATTG-3' 5'-AGGGTGAAAGCAAGAAGAGC-3' Wan et al. 2010

CACS 5" TGGGAAGATTCTTATGAAGTGC-3' 5'-CTCGTCAAATTTACACATTGGT-3' Migocka & Papierniak 2011
PRI 5'- TGCTCAAC AATATGCGAACC-3' 5'-TCATCCACCCACAACTGAAC-3' Current study

LOX1 5'- CTCTTGGGTGGTGGTGTTTC-3' 5'- TGGTGGGATTGAAGTTAGCC-3' Current study

GLUCANAS  5-CAATTATCAAAACTTGTTCGATGC-3' 5'-AACCGGTCTCGGATACAACAAC-3' Shoresh et al. 2005

CHITI 5'-TGGTCACTGCAACCCTGACA-3 5'-AGTGGCCTGGAATCCGACT-3' Shoresh et al 2005

PALI 5'-ATGGAGGCAACTTCCAAGGA-3' 5'- CCATGGCAATCTCAGCACCT -3' Shoresh et al. 2005
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Fig 1. Relative expression of p-1,3-Glucanase, CHITI genes in roots of cucumber at different time points after

inoculation with Pseudomonas sp. Ps14 (PS), Trichoderma harzianum Tr6 (TR) and their combination (PSTR).
For each time point bars with different letters are significantly different (Duncan post hoc test, P < 0.05).
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Fig 2. Relative expression of PRI and LOXI genes in roots of cucumber at different time points after inoculation with Pseudomonas sp. Ps14
(PS), Trichoderma harzianum Tr6 (TR) and their combination (PSTR). For each time point bars with different letters are significantly

different (Duncan post hoc test, P < 0.05).
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