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Abstract : The purpose of this research is to obtain proof of concept (POC) on the effectiveness of the
“AD22 vaccine” at 3 respective stages of the parasite life cycle.

1) merozoite stage

a) Anti-AD22 monoclonal antibody

Eight monoclonal antibodies against AD22 amino acids were obtained as affinity-purified 1gGs using
hybridoma cells.

b) In vitro growth inhibition test using anti-AD22 monoclonal antibodies

From each clone, 5 to 6mg of 1gGs were purified and added to the supernatant of the parasite culture dishes.
Inhibition of the parasites’ growth from ring stage to schizont stage was microscopically observed. Growth
inhibition curve is now being obtained.

c) Enolase as a plasminogen biding protein

Plasminogen is believed to bind to the enolase, which is located on the surface of the parasite, and is
subsequently activated to the serine protease plasmin by host-derived tissue plasminogen activator or urokinase,
recruiting potential proteolytic activity to encourage parasites to invade into the host cells.

Lorena et al. reported that the DKSLVK sequence of enolase located between amino acids 277-282 were
binding sites of plasmin(ogen). In this study, we identified more plamin(ogen) binding sites of enolase by using
synthetic peptide libraries. The ELISA and Dot-Blot analyses of synthetic peptides representing a part of enolase
sequences identified a 10-residue sequence NKTYDLDFKT located between amino acids 264-273 as a strongest
binding epitope mediating binding of plasminogen to enolase. Interestingly, the 10-residues were located within
an exposed surface-loop in each of the monomers of the quaternary structure of the enolase, which would be
suitable target for inhibitory antibody, such as anti-AD22 antibody.

2) ookinate stage

Plasmodium gametocytes are taken up into mosquito midgut, where they develop into ookinetes, and they
invade into the mosquito midgut cells. Within 24 h after mosquito blood meal, ookinetes reach basal lamina and
develop into oocysts. Prior to analyzing capacity of anti-AD22 antibody to hinder midgut-stage ookinetes,
binding ability of it to ookinete was examined microscopically.

Anopheles stephensi, ingested P. berghei-infected mouse blood, was collected 20~24 h after blood meal.
GFP-expressing Plasmodium was used to facilitate microscopic observation. Midgut containing Plasmodium
ookinetes in its cells were dissected out and provided to the immunostaining with anti-AD22 antibodies (2
monoclonal and 1 polyclonal antibodies), phalloidin (probe for actin), and TO-PRO-3 (probe for nucleus). The
longitudinal sections of ookinetes-containing midgut were analyzed with confocal laser-scan microscope for the
localization of ookinetes and of anti-AD22 antibody. The longitudinal images revealed the co-localization of
GFP-ookinete and anti-AD22 polyclonal antibody, indicating the binding capacity of anti-AD22 antibody to
midgut-stage ookinetes.

This finding suggests potential utility of anti-AD22 antibody to thwart parasites crossing midgut cells and
developing into oocysts. Further analysis in vivo and in vitro will characterize potential of anti-AD22 antibody to
hinder Plasmodium development and its transmission capacity in mosquito.

3) gametocyte stage
Using the affinity-purified monoclonal antibodies, localization of AD22, part of enolase, on the surface of
gametocyte is to be elucidated.
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