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Abstract 

 

Streptococcus pneumoniae causes life-threatening diseases such as meningitis, 

sepsis and pneumonia. Over half a million children under 5 years die annually of 

pneumococcal disease. However, most of these deaths occur in resource-limited 

countries mostly in sub-Saharan Africa and Asia. Based on the antisera binding 

pattern of the capsules, the pneumococcus has almost 100 serotypes and the 

currently licensed vaccines are serotype specific and target only a subset of these 

serotypes. The 23-valent polysaccharide vaccine is not immunogenic in young 

children and the conjugate vaccines, which are immunogenic in young children cover 

only a small number of serotypes and are expensive to manufacture. Furthermore, 

there is serotype replacement with non-vaccine type serotypes in both carriage and 

disease.  

Consequently, there has been much interest in finding alternative vaccine candidates 

that are serotype independent, less expensive to produce and most importantly, can 

induce sufficient immune response. Several pneumococcal proteins have been 

evaluated for their potential as vaccine candidates with mixed results. 

Using reverse vaccinology, I have taken a holistic approach to look at the level of 

diversity and distribution of core (³90% presence in my dataset) pneumococcal 

surface lipoproteins and predicted their immunogenicity. First, I screened all the 

genomes for surface exposed lipoproteins using established patterns. The candidate 

proteins also underwent immunogenicity screening and these proteins were ranked 

based on their potential as vaccine candidates. 

The final candidate proteins include previously evaluated lipoproteins PsaA, AdcA, 

AdcAII, PiuA, PiaA as well as several new candidates that have not been evaluated in 

detail thus far, including YesO_2, TauA and PrsA. 
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