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Introduction
Neisseria meningitidis remains a leading cause of systemic meningococcal infection world-wide ranging from bacteraemia,
meningitis, and
1
μm
fulminant meningococcal septicaemia. The ability to adhere to and invade a range of human origin cells is an absolute
necessity for N.
meningitidis to colonize and disseminate inside its host, causing a rapid and damaging invasive disease. Previous studies demonstrated that
two component regulatory systems such as PhoP/PhoQ are involved in processes which are crucial for bacterial pathogenesis. But it is
currently unclear at which stage of the infection the phoP mutant is attenuated and which genes are regulated by PhoP and their association
with virulence . (Miller et al., 1990, Newcombe et al., 2005; Tzeng et al., 2008). The aim of this study was to investigate the specific response
played by the PhoP (NMB0595) regulator in wild-type (L91543) serogroup C strain, during the initial attachment to A549 epithelial cells by
analysing the transcriptional profile.

Methods
Schematic representation of the processes involved in transcriptomic
DNA microarray experiment. (A) wild-type or (B) Δ phoP were incubated
for 4 hours with monolayer A549 epithelial cells in F12 tissue culture
medium. RNA was extracted from the two strains and labelled with two
different dyes (Cy3 and Cy5) during the synthesis of cDNA by reverse
transcriptase. The cDNA of A and B from two sources were pooled and
hybridized onto the microarray slide, where each cDNA molecule
representing a gene bond to the spot containing its complementary DNA
sequence on the microarray slide.

Results
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Transcriptional profiles of selected genes. Three independent
biological RNA samples prepared from wild-type and the phoP
mutant, harvested after 4 hours co-cultivation with and without A549
cells in the presence of tissue culture media. Differential expressed
genes that were significantly different (p< 0.05) were compared and
expressed as log of fold change. Genes encoding proteases,
chaperones, membrane proteins and nspA, tbpA, tbpB, vaccine
candidates were all found to be up-regulated.

Schematic representation of the regulatory mechanism controlled or
influenced by the PhoP protein. In response to external stimuli such
as the presence of host cells and/or tissue culture media, the sensor
kinase, transfers a signal to the regulator protein (PhoP) that
controls transcription of various genes. The green arrows represent
activation or deactivation of various genes under the control of the
PhoP regulator. OP represent operator-binding site for the regulator.

Concluding remarks
Our findings indicated that PhoP is involved in facilitating meningococcal interactions with human epithelial cells. This study identified
important virulence genes including, nspA, tbpA, tbpB and clpB that were differentially significantly regulated in the phoP mutant as revealed
by the transcriptomic microarray data. These findings demonstrated that PhoP merits serious consideration for further investigation for
identification and characterization of the novel targets and possible antigen vaccine development strategies.
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