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Introduction
Serogroup 23 CPS

23A
β1-3

β1-4

α1-2

β1-4

2-P-3

23F

β1-4 β1-4

α1-2

β1-4

2-P-3

23B
β1-4 β1-4β1-4

2-P-3

Glc
Gal
Rha
Gro2P

Pneumococcal conjugate vaccines contain and protect against 
streptococcus pneumoniae serotype 23F but show no cross-
protection against serotypes 23A and 23B, despite similarly 
structured capsular polysaccharide (CPS) antigens [1]. We use 
molecular dynamics simulations to investigate conformational 
mechanisms responsible for the lack of cross protection. 

Aims and Methods
Molecular Dynamics simulations (1000ns) - using CHARMM 
force field and NAMD software to compare the conformation 
and dynamics of serotype 23F, 23A and 23B CPSs (Fig. A). 
We aim to provide an explanation for the lack of cross-
protection conveyed from serotype 23F antibodies to 
serotypes 23A and 23B.
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(Gro2P) side chains are exposed 
and accessible to antibodies

23A is more extended 
with a much tighter helix 

This does not explain the lack of cross-protection. The 
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B Epitope Analysis

A 23F antibody (Ab) tightly binds the immunodominant  epitope 
with Gro2P in the  conformation
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All three serotypes share common phosphoglycerol epitopes 
resulting in low levels of cross-reactivity
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Conclusions
The lack of cross-protection conveyed from serotype 23F to serotypes 23A and 23B may be due to 

differing presentations of the  epitope (Fig. C). An immunodominant epitope in 23F, (Fig. C1) 
it is absent in 23B and shielded by neighboring residues in 23A (Fig. C2). Observed low levels of 

cross-reactivity are likely due to common phosphoglycerol epitopes, present in all three serotypes 
(Fig. C3). This work supports the inclusion of both 23A and 23B in higher valency PCVs in order to 

provide protection against serogroup 23 disease.
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