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Background

Vaccines are considered the most cost-effective public
health measure for the prevention of infectious diseases,
with many demonstrated successes. However the Plasmo-
dium parasite, causative agent of malaria, has eluded
decades of efforts aimed at developing an effective interven-
tion. Contributing to this is the complexity of the parasite
life cycle and our poor understanding of the mechanisms
and antigenic targets of host immunity to the parasite.

Materials

To enhance our understanding of the host-parasite rela-
tionship and facilitate rationale vaccine design, we have
generated independent proteome-wide datasets of anti-
body responses and T cell responses to P. falciparum.
Parasite antigens have been prioritized on the basis of the
frequency and magnitude of immune responses in indivi-
duals either experimentally infected or naturally exposed
to malaria. We are integrating these complex datasets to
develop metrics of immunological, structural and genetic
parameters associated with antigen immunodominance. A
range of computational tools and comparative genomic
analyses have been applied to extract information on puta-
tive structural and functional features associated with both
immunodominance and antigenicity. These analyses have
also taken into account information on gene and protein
features, transcript and protein expression, protein locali-
zation, post-translational modifications, and sequence con-
servation between different P. falciparum strains and
Plasmodium species.

Results

Our data demonstrate that the most antigenic parasite-
encoded molecules are not randomly distributed through-
out the proteome since a large number of potential
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antigens are not recognized. Importantly, we establish that
the antigens sets that are highly reactive for T cells are dis-
tinct from those that are highly reactive for antibodies.
Additionally, while antigens recognized preferentially by
antibodies are highly polymorphic, the most T cell reactive
antigens are highly conserved amongst P. falciparum
strains and different Plasmodium species. This observed
lack of epitope polymorphism contrasts with dogma in the
field that important antigens or epitopes are polymorphic
as a consequence of parasite evasion of host immune
responses.

Further analyses are underway to determine the locali-
zation and the expression kinetics of immune targets
and to identify any structural and functional characteris-
tics associated with the relative immunogenicity of
P. falciparum antigens or epitopes.

Conclusions

This study represents, to the best of our knowledge, the
first attempt to quantitatively and qualitatively define
the parameters of immunodominance in humans in
response to a complex pathogen. These data will facili-
tate the rational design of vaccines against malaria and
provide the foundation for similar studies of other
pathogens that threaten public health.
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