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Abstract

Project Code : MRG5580040

Project Title : Role of cycle inhibiting factor (Cif) in host protein expression and prevalence

of Cif in Burkholderia pseudomallei

Investigator : Assistant Professor Dr. (Ms) Pornpan Pumirat

E-mail Address : pornpan.pum@mahidol.ac.th

Project Period : 2 years

A cycle-inhibiting factor (Cif) is a bacterial effector that present in enteropathogenic
and enterohaemorrhagic Escherichia coli. Cif is known to be injected into HelLa cells by E.
coli Type lll secretion system (T3SS) and induces cell cycle arrest, stress fibre formation and
delayed apoptosis. Subsequently, a homologue of Cif in B. pseudomallei (CHBP) was
identified. However, the function of B. pseudomallei CHBP in pathogenesis of meliodosis
disease is still unclear. In our previous study, we constructed B. pseudomallei chbP mutant to
explore the role of CHBP in B. pseudomallei infection. Infection of U937 macrophage with B.
pseudomallei revealed that host cell contact was required for the secretion of CHBP.
Interestingly, CHBP was secreted into the host cell in a manner dependent on the Bsa
T3SS. Moreover, the responsibility of CHBP is likely to be important for B. pseudomallei
pathogenesis as we found that B. pseudomallei chbP mutant showed the significant defects
in abilities to induce plaque formation and cytotoxicity of HeLa cells when compared to the
wild type.

In this study, we found the existence of cif homologue gene encoding for Cif in B.
pseudomallei populations. To investigate the requirement of CHBP for pathogenesis of B.
pseudomallei infection, B. pseudomallei clinical isolates were investigated on their virulence
in term of plaque formation efficiency. The result showed that CHBP was not really intended

to involve with pathogenicity of B. pseudomallei. In addition, we further investigated the host
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protein expression profiles of infected HelLa cells using mass spectrometry. Investigation by
this technique, we identified 97 up-regulated and 166 down-regulated proteins that
significantly altered in HelLa cells infected with chbP mutant compared with that of B.
pseudomallei wild type strain. Among these, there are proteins associated with microtubule
network and stress fibre formation. Pathway analysis revealed that some of these proteins
are linked with infection of pathogenic E. coli. Thus, based upon our finding, it is suggested
that CHBP is involved in modulation of host cell process, at least by disturbing the protein
expression of host cell cytoskeleton rearrangement, which might be benefit for the
pathogenesis of B. pseudomallei. However, additional studies are needed to confirm these

findings.
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