
                                                                                                                       [image: image1.png]



Title: Proteome-wide screening identifies highly effective targets of cross-species protective immunity against malaria

Mengistu Seid*, David Pattinson, Carla Proietti, Daniel Browne, Claire Loiseau, Jamie Brady, Mark Pearson, Denise Doolan

*Australian Institute of Tropical Health and Medicine, James Cook University, Cairns, 4878, Australia
Vaccines against many diseases caused by complex pathogens are still not available despite

intense research. Using malaria as a model disease, we have developed and applied a strategy using T cell epitope prediction algorithms in reverse to identify from the complete Plasmodium falciparum parasite proteome the subset of key antigens targeted by T cell responses and have ranked these on the basis of T cell reactivity. In other studies, proteome-wide screening using proteome microarrays and sera from malaria-immune individuals identified antigens targeted by antibody responses. Fourteen of the most highly ranked P. falciparum T cell antigens were evaluated for immunogenicity and capacity to protect against stringent cross-species Plasmodium yoelii parasite challenge in mice. Three immunisation regimens were explored: homologous DNA, heterologous DNA-Adenovirus intramuscular and an innovative” prime-target” (DNAAdenovirus intravenous), designed to induce sustained T cell responses in the liver. Our data showed that almost all of our novel 14 P. falciparum antigens were highly effective targets of cross-species protective immunity, as inducing sterile infection-blocking immunity, reduction blood-stage parasite burden or delay to onset of parasitemia. We have down-selected for clinical development three antigens that have a maximum likelihood of inducing strain-transcending and cross-species protective immunity against malaria in humans. Such a rationally-designed genome-based vaccine could protect against all strains and all species of malaria.
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