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Fig 1- Grapfruit inoculation by grafting with citrus
greening agent in greenhouse
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Fig 2- NBS552 amplification from infected grapefruit
plant cDNA (wells 1-4 at left of marker), healthy one

(wells 1-4 at right of marker) and M: DNA 100 bp size
marker (Fermentase).
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Poncirus trifoliata (AF5a06028.1), Gossypium raimondii (KU317325.1), Vaccinium macrocarpon (KF386162.1), Daucuscarota L PGEM-T .5, ;s

4ol 5 5l eslaial UNCBI s 5 5 50 (AJ300556.1 ), Geranium maderense (KP940515.1), Rhazya stricta (KJ485850.1), Helianthus annuusand Oenothera

T-Coffe

Fig 3- A: ORF sequence include of 171 bp, B: Physical map of NBS552 Gene with other genome regions after annotation and C: Comparative alignment of
cloned gene into the vector pGEM-T with Poncirus trifoliata (AF5a206028.1), Gossypium raimondii (KU317325.1), Vaccinium macrocarpon (KF386162.1),
Daucus carota (AJ300556.1), Geranium maderense (KP940515.1), Rhazya stricta (KJ485850.1), Helianthus annuusand Oenothera sequence in the NCBI

using T-Coffe.
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ABSTRACT

itrus greening disease is the most important bacterial diseases of citrus and is

present in the southern region of Iran. Due to the nature of the pathogen, disease

control is difficult. cDNA-AFLP analysis shows that the expression pattern of

NBS-LRR (Nucleotide Binding Site- Leucine-Rich Repeats) genes was
upregulated in grapefruit plant interacting with Candidatus Leiberibacter aciaticus. In
this study we have isolated the NBSH52 gene from grapefruit by PCR and clone it by
ligation of this product to pGEM-T vector transformed E. coli bacteria. Sequencing
analysis reveaed an open reading frame for a gene of 171 bp that encodes a protein of 57
amino acids. Results of bioinformatic analysis showed that this gene contains regions
that are conserved in different plant species. The NBS552 protein is associated with
membranes and its extracellular secretion islow. The aim of this study was isolation and
cloning of NBS52 genes from the grapefruit genome and characterization of the genes
in view of their potential for practical usein plants.
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