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Figure 1- A: Extraction of DNA from strain 88 Xanthomonas citri subsp. citri, lanel:
DNA extracted from bacteria. Lane 2: 100 bp molecular ladder. B: PCR product on
agarose gel. Lane 1: 100 bp molecular ladder, lane 2: PthA gene with length around 606
bp. C: Digestion of pthA amplified fragment with BamHI enzyme. Lane 1: pthA
fragment digested with BamHI, lane2: 100 bp ladder, lane 3: undigested pthA fragment.
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Figure 2- A: The product of colony PCR for selection of clonies harbouring pthA gene.
Lanes 1, 2 and 3: positive clonies harbouring pthA gene, lane 4. empty clone, lane 5: 100
bp molecular ladder. B: Double digestion of pTZ57R/T-pthA construct for isolation of
pthA gene. Lane 1: 100 bp molecular ladder, lane 2: lIsolation of pthA gene from
pTZ57R/T-pthA by double digestion of construct. B: Double digestion of pET28a-pthA
for isolation of pthA gene, lane 1: 1000bp molecular ladder, lane2: 100 bp molecular

ladder, lane 3: isolated fragment of pthA from pET28a-pthA, lane 4: undigested
pPET28a-pthA construct.
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Figure 3- A: Assessment of expression of pthA gene in different inducing environments.
Proteins were analyzed by SDS-PAGE. Lane 1: 170 kDa protein marker. Lane 2: non-
induced cells, lane 3: expression 3 hour after induction by 0.5 mM IPTG, lane 4:
expression 3 hour after induction by 1 mM IPTG, lane 5: expression 6 hour after
induction by 0.5 mM IPTG, lane 6: expression 6 hour after induction by 1 mM IPTG,
expression 16 hour after induction by 0.5 mM IPTG, lane 8: expression 16 hour after
induction by 1 mM IPTG. B: western blot analysis by applying anti his tag antibody.
Lane 1: prestained marker, lane 2: expression 6 hour after induction by 1 mM IPTG,

Lane 3: non-induced cells.
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Isolation, gene expression and PthA effector protein production of Xanthomonas citri
subsp citri causal agent of citrus bacterial canker

Mokhtari M.}, Safarnejad M.R.*, Alavi S.M.2, Torkamanzehi A.*

'Department of Biology, Sistan and Baluchestan University, Zahedan.
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Abstract

The citrus bacterial canker is among the most important diseases in Mexican lime
gardens in southern area of Iran. The disease is caused by Xanthomonas citri subsp. citri
(Xcc). The PthA bacterial protein, as an effector protein, is crucial in pathogenesis pathway.
Inhibition of its functions through antibody could lead to suppression of disease in plant. The
present study was performed for isolation and expression of pthA gene and purification of
PthA recombinant protein. For this aim the specific primers were designed for isolation of
606 bp of hydroxyl terminal of this gene followed by PCR amplification and cloning into
pTZ57R/T vector. The coding sequence of truncated pthA was inserted to pET28a bacterial
expression vector as a C-terminal fusion to 6XHis tag. Production of recombinant protein was
performed in BL21(DE3) strain of E. coli. The purification was done under native condition
through affinity chromatography on nickel column. Total yield was assessed by SDS-PAGE
and western blotting analysis. The results confirmed production of PthA recombinant protein
with molecular weight around 26 kDa. The purified recombinant protein could be used as an
antigen for production of recombinant monoclonal antibodies.

Key words: Citrus bacterial canker, Xanthomonas citri subsp citri , recombinant protein,
PthA, effector protein.
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