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TeeVax1 is immunogenic and can produce robust antibody responses that are able 
to mediate killing of corresponding wild-type S. pyogenes as well as closely-related 
S. pyogenes strains. Up to 3 more TeeVax proteins are planned to be constructed 
to provide coverage of remaining strains.

Conclusion

To construct a multivalent T-antigen-based vaccine (TeeVax) against 
S. pyogenes.

Aim

Methods

The first TeeVax protein (TeeVax1) was constructed by amplifying 
the N or C terminal regions of the tee gene from genomic DNA of 6 
different bacterial strains carrying distinct tee genes. Gene 
fragments were hybridized by recombinant DNA technology and 
subcloned into an expression plasmid containing a histidine tag.

Recombinant protein was produced in E.coli, and purified by 
metal-affinity and size-exclusion chromatography.

Purified protein mixed with incomplete Freund’s adjuvant was used 
to immunise NZW rabbits. 

Serum antibody responses were measured by ELISA against 
individual recombinant T-antigens.

Bioluminescent-labelled bacteria were used in a bactericidal assay 
whereby heat-inactivated serum was pre-incubated with bacteria 
prior to addition of rabbit white blood cells and baby rabbit 
complement. Bacterial growth was measured by bioluminescence 
which was directly proportional to CFU. Percent killing was 
calculated using the following formula: [(bioluminescence after three 
hours growth with naive serum) − (bioluminescence after three 
hours growth with immune serum) ÷ bioluminescence after three 
hours growth with naive serum] × 100.
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Introduction
S. pyogenes is a human pathogen that can cause a wide range of 
diseases such as tonsilitis, impetigo, toxic shock syndrome, and 
acute rheumatic fever. There is currently no safe and effective 
vaccine against this pathogen. The T-antien is a surface exposed 
virulence factor that forms the shaft of the 
S. pyogenes pilus. The pilus is involved in adhesion and 
colonisation of the host. The T-antigen (encoded by the tee gene) 
therefore represents a potential vaccine target.

Phyogenetic studies show that tee gene sequences can be defined 
into 18 unique clades. This suggests that a vaccine combining all 18 
T-antigens would provide broad coveage against existing S. 
pyogenes strains. 
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*Red denotes tee genes included in the �rst TeeVax construct

Results

Serum from immunised rabbits were tested in an ELISA against each individual 
T-antigen contained in TeeVax1 as well as an unreleated T-antigen (T4) and a 
closely related T-antigen (T18.2). 

High antibody titres were detected against all T-antigens contained in the vaccine, 
but did not cross-react against a T-antigen (T4) from a distinct clade.

Cross-reaction was observed against the closely-related T18.2-antigen. 

Serum from immunised rabbits were tested for the ability to opsonise 
S. pyogenes strains that express different T-antigens in a bactericidal assay.

Results show that TeeVax1 antiserum was able to mediate killing against strains 
targeted by the vaccine. Killing above 50% is considered specific (dashed line).

Cross-protection was also observed against a strain that had a closely related 
T-antigen (T18.2), but not an strain containing an unrelated T-antigen (T2).
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The first TeeVax protein expressed in 
E.coli was soluble with a final yeild of 
0.5 mg/L culture.

SDS-PAGE analysis shows a 100 kDa 
protein purified by metal-affinity 
chromatography (Lane 1), followed by 
size-exclusion chromatography (Lane 
2).

Ladder 1 2
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T-antigen expressed by S. pyogenes strain
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