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Analysis of the role of pneumococcal interactions with glycosaminoglycans in the
inflammatory response and establishment of infection
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Streptococcus pneumoniae is a major pathogen that causes pneumonia and
meningitis. Neisseria meningitidis, another pathogen causing meningitis, promotes the survival in
human serum through an Arginine-rich region of its lipoprotein. S. pneumoniae competence-induced
protein Ccs4 showed similarities with the Arginine-rich region.

We constructed ccs4 mutant strain of S. pneumoniae wild-type strain. The deletion of ccs4 decreased
the adhesion and invasion against human brain microvascular endothelial cells. There were no
significant differences between the survival rate of the ccs4 mutant and wild-type strains in mouse
blood. In a mouse sepsis model, ccs4 mutant strain-infected mice showed a significantly prolonged
survival time as compared to wild-type strain-infected mice.

These results indicated that Ccs4 is involved in pneumococcal adhesion to and invasion of host
endothelial cells and contributed to the virulence of S. pneumoniae.
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