Insertion of an unnatural amino acid to create a
glycoconjugate vaccine against Streptoccocus
pneumoniae
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Abstract

Streptoccocus pneumoniae is a bacteria responsible for serious diseases such as pneumo-
nia or meningitis and leads to the death of approximately one million of children each year.
Efficient anti-pneumococcal glycoconjugate vaccines made of bacterial capsular polysaccha-
rides have been launched. However, these vaccines confer protection to seven or thirteen
out of the approximately 90s pneumoccocus serotypes identified so far. Therefore finding an
efficient vaccine against all of them is still a challenge. Moreover, the current conjugation
techniques used to prepare the glycoconjugate vaccines do not allow to finely control the
amount and position of conjugated carbohydrate haptens, a feature which strongly impact
the fate of the immune response. In this context, we plan to generate a vaccine that consist
in a conjugate of a well-conserved surface protein of S. Pneumoniae (PsaA), for the target-
ing of a wider range of serotypes, with a capsular tetrasaccharide (” Gal-Gle-(Gal-)GlcNAc”)
that induces effective immunity against one of the most common serotype of S. Pneumoniae
(serotype 14). To finely control the site of the capsule tetrasaccharide conjugation on the
protein we propose to use the incorporation of propargyl-Lysine, an unnatural amino acid
(UAA), during the translation of PsaA. The introduced propargyl-Lysine will bring click
chemistry function necessary to perform homogenous and site-specific glycoconjugation with
the synthetic tetrasaccharide equipped with a bioorthogonal azide-functionalized spacer.
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