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[bookmark: _GoBack]Streptococcus pneumoniae (pneumococcus) is a major opportunistic pathogen resulting in significant morbidity and mortality worldwide. Pneumococcal infections result in a range of human diseases and are responsible for an estimated one million deaths annually. The anti-phagocytic capsular polysaccharide of the pneumococcus is an important virulence factor. Opsonising antibodies against the capsular polysaccharide are the basis for the current pneumococcal vaccines. Significant protection from pneumococcal disease has been obtained by the use of capsular polysaccharide and polysaccharide-protein conjugate vaccines. However, capsule polysaccharide-independent protection has been limited by serotype replacement along with disease caused by nonencapsulated S. pneumoniae (NESp). NESp are up to 19 percent of asymptomatic carriage isolates and harbor multiple antibiotic resistance genes. Studies have shown that NESp can cause human disease and are increasingly being isolated. Typically, the genes required for pneumococcal capsule production are found within the capsular polysaccharide synthesis (cps) locus. In a class of NESp, genes encoding distinct NESp proteins have replaced the genes for capsule production. Identified proteins include pneumococcal surface protein K (PspK), AliC, and AliD. Our studies have demonstrated the PspK plays a role in NESp epithelial cell adhesion and modulates the host innate immune response. Expression of PspK in an avirulent NESp resulted in effective colonization and otitis media (OM) in an animal model. PspK was able to enhance the virulence of an encapsulated pneumococcus. AliC and AliD are thought to function as oligopeptide transporters. Analysis revealed that deletion aliC and aliD significantly reduced the ability of NESp to cause OM in an animal model. AliC and AliD contributed to early survival of NESp during nasopharyngeal colonization. Also, AliC and AliD increased the survival of NESp in a whole blood assay, reduced killing by human polymorphonuclear leukocytes, and decreased the amount of C3b deposition on viable NESp. It appears that AliC and AliD impact the global expression of NESp proteins. NESp are a significant portion of the pneumococcal population, can cause human disease, and may be increasing as the result of the use of the pneumococcal vaccines. The ability of NESp to readily under go genetic transformation could lead to increased acquisition of antibiotic resistance and virulence genes increasing the risk of disease. As NESp become an increasing threat to public health, further research is necessary to understand the mechanisms that allow NESp to colonize, persist, and cause disease.
