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• Streptococcus pyogenes (Group A Streptococcus, GAS)

causes a variety of human diseases. Acute Rheumatic 

Fever (ARF) is one of the most serious and Maori and 

Pacific Island children living in New Zealand have 

amongst the highest incidence of ARF in the developed world.2

• There are currently no safe and effective GAS vaccines available. GAS pili are being 

developed as vaccine candidates. They are highly immunogenic and contain protective 

epitopes.1,3

Introduction Antibody characterization & Epitope Mapping

• Determine Fab specificity and cross-reactivity using immunoassays (ELISA). 

• Measure affinity  of Fab by surface plasmon resonance.

• Map epitopes by co-crystallising Fab and T-antigen or with peptide tiling and peptide 

phage display.

• Preliminary panning identified 2 phage clones that bind T1.
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Structural Vaccinology of Group A Streptococcus Pili

Using phage display to identify T-antigen antibodies

Measure protection using bactericidal assays

• This project will define a structural map of the protective epitopes on selected T-antigens.

• It will enable the comparison of protection offered by antibodies that bind conserved and 

variable regions and so help to define the minimal domains that should be included in a 

vaccine.

• It will also inform current/future T-antigen based vaccine development programmes.

• The encoding tee gene is 

the basis for one method 

of typing GAS. 

• One hundred strains from 

NZ have recently been tee-

typed and the tee gene 

clusters into ~20 clades.5

• Alleles show temporal and 

geographical stability.

• Favourable for vaccine 

design.

Pilin diversity in NZ

Aim and Objectives 

• To investigate antibody-T-antigen interactions and use structural vaccinology to 

inform/improve T-antigen based vaccines. 

Preliminary findings
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Understanding type-specific and cross-reactive epitopes

Structures show T-antigens have a conserved core (green) with variable surface regions 

(blue).  Antibodies which  recognise conserved regions may be cross-reactive/protective.

• In vitro measure of  an antibody’s 

protective capacity.

• Convert Fab to IgG and express in 

HEK-293T cells.

• Test against a panel of GAS strains to 

measure type-specific and cross-

reactive protection.

Outlook

Opsonisation resistant (left) and sensitive cells (right).7

GAS pili are long filaments anchored to the cell wall. The backbone is comprised of hundreds of copies of the T-antigen.3

The T-antigen is a modular structure of  IgG-like domains.  They have 2 (A) or 3 domains (B) and are covalently 

assembled to form the shaft (C).4

1. Identify T-antigen 

specific antibodies 
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2.  Antibody 
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epitope mapping
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