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ABSTRACT

Malaria is a mosquito-borne disease that is transmitted by inoculation of
malaria parasites Genus Plasmodium. Among four species of human malaria
parasites, Plasmodium falciparum (P. falciparum) is major cause of morbidity and
mortality in children. P. falciparum merozoite surface protein 1 (MSP-1) is a blood
stage antigen that has been studied extensively and remains a potential vaccine
candidate, It is synthesized as ~200 kDa precursor and undergoes two steps of
proteolytic processing. First, the protein is cleaved to form four major products bound
to merozoite surface via membrane-bound MSP-1,4; fragment. At RBC invasion, the
complex is shed from the parasite surface as a result of a further proteolytic
processing (secondary processing). This takes the form of a single cleavage of MSP-
142 to form two products; MSP-133 and MSP-1,9, which the latter is carried into the
invaded host cell on the merozoite surface. An immune response to MSP-1;¢ is
expected to stop merozoite invasion of RBCs which is developmental stage of the
parasite that cause clinical malaria. There are two groups of specific antibodies (Abs)
agamst MSP11s, inhibitory and blocking Abs. Some inhibitory Abs inhibit MSP-1
processing resulting in the mhibition of RBC invasion by merozoites. On the other
hand, blocking Abs interfere inhibitory Abs function and promote invasion of
merozoite. This work aimed to analyze the population of naturally acquired protective
Abs in immune plasma collected from epidemic areas by characterization of its
binding activity to epitopes on P. falciparum MSP-1,, mutant proteins. Three groups
of blood samples from: 1) P. falciparum infected patients (group I), 2) healthy
volunteers who used to be infected with malaria parasites within two years (group H)
and 3) healthy volunteers who have never been infected with malaria parasites, were
collected, and the titer against wild type MSP-1,, protein was determined. It was
found that 16 samples from group I and 20 samples from group H showed high titers
against the protein, as compared to normal human plasma. In order to test the activity
of protective antibodies, which are mainly IgG, and remove other factors that may
comphicate further test assays, IgG from the positive plasma samples were purified.
The purified IgG samples were then tested for its activities on the inhibition of RBC
invasion, as well as inhibition of MSP-1 secondary processing. It was shown that 6
IgG samples from group I and 14 IgG samples fiom group H significantly inhibited



RBC invasion, with one sample (H10) from group H showed high (45 %) inhibition
activity,. There was no direct correlation between the antibody titer and level of
inhibition activity in general, only sample H10 which has high titer (at 1: 12,800) also
has showed high level of RBC invasion inhibition activity. The MSP-1 secondary
processing assay, we used mAb 111.4, the anti MSP-14 and MSP-1;5 antibody to
detect amount of MSP-1,5 produced after the MSP-1 secondary processing, It was
- found that there were no any purified human IgG samples that could inhibit the
MSP-1 secondary processing, suggesting that the mechanism(s) of inhibition of RBC
mvasion is not mediated only by the inhibition of MSP-1 secondary processing, other
inhibition mechanism (s) might be involved. The populations of protective anti-
MSP-119 antibodies immune plasma have been investigated by looking at their
binding activity to mutant MSP-1,, proteins that were shown to have different binding
patterns to either inhibitory or blocking antibodies. Five human IgG samples that
could inhibit RBC invasion, especially H10 showed the same binding pattern with the
inhibitory mAb 12.8. Some samples that have high RBC mnvasion inhibition activity
showed binding pattern similar with blocking mAb 111.4. It is possible that the
antibody population m these samples contain other nhibitory antibodies. This work is
the first to demonstrate that, in the protective immune plasma, there was higher titer
of inhibitory-type of antibodies than those of blocking-type of antibodies, as
distinguished by the differences on their binding to mutant MSP-1; proteins. The
data obtained in this study have provided a basic knowledge for design and
development of anti-MSP-11¢-base vaccine against P.falciparum malaria.
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