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Amplicon  Accession
size(bp) number
Chitinase  Forward5'-AATGTTGCTAGCATTGTGACTCC-3 111 AF090336
Reverse5'-GCAGCATTCAGAAACGCATCT-3
Glucanase  Forward 5-TTCCGACGGATCGTTAAGTTACC-3' 117 AJ000081
Reverse 5-CCACCCACTCTCTGATATCACG-3
Elongation  Forward 5-GGTCAGACTCGTGAGCATGC-3 115 AY 498567

factorl-dpha Reverse5-ATCGTACCTAGCCTTTGAGTACTTG-3

Table 1- Primers used in Real time PCR reactions for the amplification of
Chitinase, Glucanase and EF1 genes.
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Figure 1- The standard curves wer e constructed with serial dilutions of thecitrus
DNA for Chitinase, Glucanase and EF1 genes. For each set, determined Ct values
were plotted against the logarithm of their known initial copy number. Efficiency
for Chitinase, Glucanase and EF1 geneswas 84.6, 84.8 and 84.1 respectively.
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Figure 2- Relative expresson of the Chitinase (B) and Glucanase (A) genes in
citrus leaves after injection Xanthomonascitri subsp. citri (10° cfu/ml) at 0, 24, 48
and 96 hours post inoculation. Relative gene expression was calculated using 2-
AACT method. Error barsrepresent sandard error of the mean
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Abstract

Asgiatic citrus canker caused by Xanthomonas citri subsp. citri is a bacterial
disease with economic importance in tropical and subtropical citrus-producing aress.
Orne of the potential reaction of plants to pathogens attack is an increased levels of
pathogenesis-related proteins such as chitinase and B - 1,3 -glucanase. The objective
of present study was to investigate the expression of the PR proteins; 8-1,3-glucanase
and chitinase in Washington Navel orange (Citrus sinenss) inoculated with
Xanthomonas citri sub sp.citri. Quantitative reverse transcription-polymerase chain
reaction is used to quantify the mRNA level of chitinase and 8- 1,3 -glucanase genes
in early stage of plant defense response. For this purpose, total RNA was extracted
from inoculated and non inoculated citrus plants at different times post-inoculation.
Higher amounts of transcripts were detected 24 hours after pathogen inoculation of
citrus leaves and four-fold more than the control citrus plant. The transcript levels of
the two genes were reduced with the time after inoculation, and decreased
significantly at 96 hours post inoculation. This study indicated that the role of
chitinase gene is more than glucanase in early stage of citrus canker disease.
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