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Figure 1- A: Amplification of HrpE gene and its PCR product on 1% (w/v) agarose gel Lane 1: DNA
Ladder Mix, lane 2: HrpE gene with length around 300 bp. B: Isolation of HrpE gene from
pTZ57R/T- HrpE by double digestion of construct (Lane 1: DNA Ladder Mix, lane 2,3: double
digestion of pET28a, lane 4,5: Double digestion of pTZ57R/T-pthA for isolation of HrpE gene.
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Figure 2- A: SDS-PAGE analysis of HrpE expression in different IPTG concentrations and
induction period. Proteins were analyzed by (Lane 1: uninduced cells, lane 2: 3 h post
induction at 1 mM IPTG, Lane 3: 170 kDa protein marker; lane 4: 6 h post induction at 1
mM IPTG, Lane 5: 16 hpost induction at 0.5 mM IPTG, Lane 6: 16 h post induction by 1
mM IPTG). B: Purification of efector protein as fussed to 6x-His tag on nickel column (Lane
1: uninduced cells by IPTG, Lane 2: induction by 1 mM IPTG, Lane 3: washing stage , Lane
4,5, 6,7 and 9: Purified HrpE protein with molecular weight around 27 kDa, Lane 8: protein
molecular ladder).
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Figure 3- Western analysis by applying anti his-tag antibody (Lane 1, 2 and 4: HrpE
expression after induction by 1 mM IPTG, lane 3: prestained marker, Lane 5: non-induced

cells by IPTG).
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Abstract

Citrus bacterial canker is a disease caused by Xanthomonas citri subsp. citri (Xcc). The
bacterial type III secretion system (TTSS) consist of an extracellular filamentous structure
mediating transfer of bacterial proteins into the plant cytosols. The main part of the pilus is pilin
protein (HrpE) that is encoded by the HrpE gene. Production of specific antibodies against the pilin
protein can be implemented for detection of infected plants as well as to develop a source of genetic
resistance against disease. Inhibition of HrpE protein through antibody therapy leads to suppression
of disease in the plant. The objective of the present study was to isolate, clone and express the
HrpE gene. To do this, the HrpE gene was amplified by PCR using gene-specific primers and
cloned to the pTZ57R/T vector. Then, it was cloned to the pET28a(+) bacterial expression vector
and expressed in the E. coli strain Rosetta as host. The protein production procedure was optimized
for incubation time and temperature as well as the concentration of inducer. The greatest amount
of the recombinant protein was yielded at 1 mM IPTG at 30° C for 16 h. Purification of HrpE
recombinant protein was done via metal affinity chromatography. The results of both SDS-PAGE
and Western blotting assays confirmed the expression accuracy and purity of recombinant pilin
protein. The recombinant protein can be used as an antigen to develop monoclonal and polyclonal
antibodies.
Keywords: Citrus bacterial canker, Xanthomonas citri subsp. citri, recombinant protein, type Il11
secretion system(TTSS), HrpE, pilus.
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