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Introduction: Type IV secretion systems (T4SSs) are supramolecular complexes
used by Gram-negative bacteria to infect host cells and to release virulence
factors. Xanthomonas axonopodis pv. citri (Xac) is a plant pathogen that infects
citrus causing the so-called citrus canker, a disease that has a large economic
impact worldwide. Xac has a chromosomally encoded T4SS. Here we focus on
Xac-VirB10, a protein which is essential for the system assembly. It consists of an
N-terminal domain and a C-terminal domain, both of which are located in the
periplasm. In addition, it has two transmembrane segments, one that crosses the
inner membrane and other that crosses the outer membrane. VirB10 is one of the
very few proteins known to cross both outer and inner membranes of
Gram-negative bacteria. Goal: To design different constructs of Xac-VirB10 in
order to obtain a soluble fragment amenable to high-resolution structural studies.
Materials and Methods: DNA fragments were amplified from the Xac genomic
DNA using PCR, and cloned into the pET28a expression vector. All clones were
confirmed by DNA sequencing. Mutants and chimeras were made by overlapping
PCR. Protein expression was performed in E. coli. Results and Discussion:
Fragments consisting of the C-terminal domain of VirB10 displayed satisfactory
expression levels but were insoluble. In contrast, no expression was detected for
fragments of the N-terminal domain of VirB10 in various E. coli strains and
conditions. In order to improve the solubility of the C-terminal domain and the
expression levels of the N-terminal domain, we designed a chimera that consists of
the N-terminal fragment (VirB10Nt85-182) in fusion with the C-terminal fragment
(VirB10Ct195-189). The two fragments are separated by a thrombin cleavage site.
Conclusion: The chimera displayed excellent expression level and good solubility.
However, thrombin cleavage was very inefficient.
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