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Figure 1. The cps locus of Streptococcus pneumoniae serotype 1 and putative functions of the gene products

\

(A); the chemical structure of Streptococcus pneumoniae serotype 1 capsular polysaccharide (CPS1) consisting
of three sugars and O-acetylation (OAc) in the repeat unit (B); the putative biosynthesis steps for CPS1 via
Wzy-dependent biosynthesis pathway (C). Synthesis begins with the transfer of AAT-Gal-1-phosphate to
Undecaprenyl phosphate (UndP) acceptor (1), and the repeat unit is sequentially assembled by
glycosyltransferases @) and O-acetylated by O-acetyltransferase (3. The completed unit is then translocated to
outside of membrane by Wzx @ and polymerized by Wzy B. Capsular polysaccharide is finally translocated to
peptidoglycan by the protein complex ©.
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Figure 2. Comparison of ¢ps loci of four serotypes in S. pneumoniae serogroup 18 (A) and their CPS structures

(B). The werM gene was missing in ¢ps/8C locus thus CPS18C lost O-acetyl group at carbon 2 position of

rhamnose, suggesting that serotype 18C might evolve from serotype 18F. The wciX gene of cpsI8B contained a

stop codon mutation thus CPS18B lost O-acetyl group at carbon 6 position of the branched glucose, suggesting
that serotype 18B might evolve from serotype 18C. There were 28 bp difference between wcilU genes of cpsi8A
and cps/8B. WcilU in CPS18A transferred GlcNAc instead of Glc into the main chain, therefore, serotype 18A

might evolve from serotype 18B.
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Research progress in O-acetylation of capsular polysaccharide of
Streptococcus pneumoniae
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Abstract: Streptococcus pneumoniae is surrounded by capsular polysaccharide (CPS), which is a critical virulent
factor of vbacteria, an antigen for host antibodies, but also a basis for serotyping. Some serotypes causes serious in
vasive diseases to human, therefore, their CPSs are made into vaccines thathave greatlyreducedtheinfection from
pneumococci. Many CPSs have complicated chemical structure and are usually decorated by O-acetyl groups.
Capsular O-acetylation is easily changed and plays an important biological role. This review focuses on the
research progress of pneumococcal O-acetylation. We introduce the genetic basis, biosynthesis and serological
characterization of CPS. We make a summary for O-acetylated CPS structures and related O-acetyltransferases as
well as the identification and biological function of O-acetylation. Meanwhile, we also discuss the effects of
O-acetylation to pneumococcal microevolution and polysaccharide-vaccines. The prospects for future studies are
finally proposed. This review is expected to lay the foundation for mechanism investigation of O-acetylation in
pneumococcal invasion and provide a guide for designing polysaccharide-vaccines.
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