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Abstract
Objective

Plant diseases are one of the major limitations in agricultural production. Citrus blast disease is
one of the most common diseases in citrus producing regions of the world, with the exception of
tropical regions. Plants respond to bacterial pathogens by activating genes encoding defense
proteins. One of the defense mechanisms of plants against pathogens is the accumulation of
Pathogenesis related proteins associated. The aim of this study was to evaluate the expression of
several defense genes against Pseudomonas viridiflava after treatment of seedlings with Salicylic

acid and Jasmonic acid.


https://orcid.org/0000-0002-0434-2847

Materials and methods

The expression levels of PR1, PR2, PR3, PR4, PR5, POX, LOX pathogenesis related and PAL
genes in the early stages of citrus blast disease in Citrus aurantium were assessed using RT-PCR.
In this study, UBI gene was used as a housekeeping gene. The total RNA of the samples was
extracted and after cDNA synthesis, the expression level changes of the declared genes were
calculated and measured using the formula 2 - (44D,

Results

Increased expression of PR1, PR2, PR3, PR4, PR5, POX, LOX Pathogenesis related and PAL
genes in the early stages of citrus blast disease in sour orange mostly occurred at 24 and 48 hours
after challenging with the citrus blast causal agent P. viridiflava.

Conclusions

The results of this study was showed that salicylic acid treatment had a greater effect on the
expression of PR1, PR2, PAL, POX and PR5 genes than jasmonic acid and jasmonic acid
treatment was showed a greater effect on the induction of PR4, PR3 and LOX genes than salicylic
acid. Furthermore, the expression of PR1, PR2, LOX, PR4, PAL and PR5 genes peaked in 24
hours after infection in sour orange plant by both treatments and it seems that these mentioned
inducer of resistance genes involved in citrus blast disease resistance in host plant
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O3 Sl Jly (L cas)
G Bri Primer
ene rimer sequence i
a Amplicon reference
size (bp)
F:5'- 171
CCCTAAGCTTACAAACACACATCTCCGAAA -3 Sudyoung et al.
R:5' - 2020
GCATGAATTCTTGAAATGAGCAGCAGCAAA -3'
F:5' - GACGTCGTCGTATCTCATGG -3' 127
PR2 AJ000081
R: 5' - GAGTTGGGCGTCAAAAAGG -3'
F: 5'- ACAGAATTGTGGAAGCGG -3' 121
PR3 AF090336
R: 5- AGCAAGTCTTCAAACATCTCC -3'
PRA F: 5'- AATGATGAACGATGCCCTGCCA -3' 151 Waewthongrak
R: 5- CCACTTGATGCTGTCTCCAA -3' etal. 2014
PRS F: 5'- TAGGACCAATTCTGTCTCTCAC-3' 160 Waewthongrak
R:5- ATATCTCATTTGGCTTCCCT-3' etal. 2014
POX F:5'-GATCTTCGTGCTCGTGTTCA -3' 188 Waewthongrak
R: 5 - TGCGAATGTTTTGCTGTCTC -3' etal. 2014
F: 5- CACAAATTGAAGCACCATCC-3 122
PAL AY681119
R: 5- TTCTCAGGGCATAACGATCC-3'
Lox F: 5 -GTCGTTCTGGAACTTGTCGGCACT -3' 179 Waewthongrak
R: 5 - CTGTGATTGCACCAGGCGTCCC -3' etal. 2014
F:5'- GATCCCACCAGACCAGCAA -3' 105 .
UBI lorio et al. 2013
R: 5'—- ACCAAATGAAGGGTTGATTCCTT -3
Tef F:5'-ACCGTCTTG GGG TTG TAT CC -3' 152 Deshmukh and
e
F:5'-TCGTCG CTG TCA ACA AGA TG-3' Kogel 2007

b (539l 5l e el YF Sloj o3b 10 JA L o Jlos olS 15 (55 o) ol gedaws 25,6 oLS 13 tPR1 (45 oyl b
o2 5 zdaw 3 Iy me BMES] A 39y (ald) yao loj plp FFIFY &S s 365 Lo anin 4 P viridiflava ¢ xsL

G VY los )3 Coles )3 g dww y plp MOV & g cdl (iall JA L osd jlow ol 5 plo pdaw FA el pdocus b o o
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Figure 1. PR1gene expression level in sour orange plants treated with salicylic acid and
jasmonic acid compared to the control at different times. Error bars represent standard

error of the mean. ***, ** * show significance at the level of 0.1%, 1% and 5% respectively
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Figure 2. PR2 gene expression level in sour orange plants treated with salicylic acid and

jasmonic acid compared to the control at different times. Error bars represent standard
error of the mean. ***, ** show significance at the level of 0.1% and 1% respectively
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Figure 3. PR3 gene expression level in sour orange plants treated with salicylic acid and

jasmonic acid compared to the control at different times. Error bars represent standard

error of the mean. ***, ** * show significance at the level of 0.1%, 1% and 5% respectively
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Figure 4. PR4gene expression level in sour orange plants treated with salicylic acid and
jasmonic acid compared to the control at different times. Error bars represent standard

error of the mean. ***, ** show significance at the level of 0.1% and 1% respectively
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Figure 5. PR5 gene expression level in sour orange plants treated with salicylic acid and

jasmonic acid compared to the control at different times. Error bars represent standard
error of the mean. **, * show significance at the level of 1% and 5% respectively
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Figure 6. POX gene expression level in sour orange plants treated with salicylic acid and

jasmonic acid compared to the control at different times. Error bars represent standard

error of the mean.*** , ** show significance at the level of 0.1% and 1% respectively
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Figure 7. LOX gene expression level in sour orange plants treated with salicylic acid and
jasmonic acid compared to the control at different times. Error bars represent standard

error of the mean. s, shows significance at the level of 0.1%
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