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The major purposes of this research is to reveal the molecular basis of genetic diversity
(polymorphism and gene family) of P. falciparum in conjunction with analysis of diversity and function
of SERA gene family to which a candidate vaccine antigen, PfSERAS, belongs to. These would be the
basis of SE36 malaria vaccine development.

We sequenced mitochondrial genome of 23 plasmodium species and constructed a phylogenetic tree
that predicted all extant species of malaria parasites expanded to the host range rapidly around
3,800-2,500 million years ago (Malaria Big Ban). The analysis of nucleotide diversity in P. falciparum
parasites collected from nine countries worldwide revealed that Africa is highest among these regions,
suggesting that P. falciparum has been globally spread along with human migration out of Africa about
60,000 years ago. These are our new proposals on malaria evolution. Phylogenetic analysis of SERA
multi-gene family of 18 Plasmodium species revealed that a large number of duplication of SERA gene
is characteristic in primate parasites. We have built a draft genome sequence of simian malaria parasite
P. cynomolgi that is closely related to human parasite P. vivax. Unlike the other vaccine candidate
genes, a genetic diversity of PfSERAS was found to be similar to those of house keeping genes. This
observation further encourages our clinical development of SE36 malaria vaccine. We conducted Phase
Ib clinical trial of SE36 malaria vaccine in Uganda. The 1 year follow-up study of the trial showed about
60% of protective efficacy. Finally, we have constructed SE36 second-generation malaria vaccine that
includes innate immunity adjuvant, CpG and proved its efficacy in animal model.
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