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S U M M A R Y 

The 40-50kDa merozoite surface antigen (MSA2) is a 
candidate molecule for use in a malaria vaccine. The gene 
for MSA2 from the 3D7 isolate of Plasmodium falciparum 
was amplified by polymerase chain reaction and cloned into 
the bacterial expression vector pGEX-3X to obtain a fusion 
protein of MSA2 with Schistosoma japonicum glutathione 
S-transferase. The recombinant fusion protein was used to 
immunize rabbits. After four injections, the sera had 
Western blotting and immunofluorescence titres of 10~6. 
Immune sera, and immunoglobulin (lg)G, F(ab)'2, F(ab) 
prepared from the immune sera, were assessed for their 
effects on the growth of 3D7 parasites in vitro by micro­
scopy and a [3H]-hypoxanthine incorporation assay. The 
antibodies did not significantly inhibit red blood cell inva­
sion and parasite growth when added to cultures as 10% v/v 
serum or as immunoglobulin preparations at concentrations 
up to 200 (igmTJ. However, in the presence of IgG or 
F(ab)'2, but not F(ab), antibodies to MSA2, the proportions 
of red blood cells invaded by more than one merozoite 
increased significantly. Multiple invasion is attributed to 
merozoites cross-linked by bivalent antibodies, attaching to 
and subsequently invading the same red cell. These 
observations have : a bearing on the evasion of host 
immune responses by the parasite and the use of full-length 
recombinant MSA2 protein in a malaria vaccine. 
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I N T R O D U C T I O N 

One hundred years after Ronald Ross's discovery of its 
transmission by Anopheline mosquitoes, malaria remains a 
major cause of morbidity and mortality in the tropics. There 
is. on one hand, optimism about developing a malaria 
vaccine based on a belter understanding of host-protective 
immune mechanisms (Good et al. 1998) and on the other, 
increasing cognizance at a molecular level of parasite 
mechanisms for evading host immunity and causing 
pathology (Ramasamy 1998). Because of their accessibility 
to antibodies, merozoite surface proteins are regarded as 
candidate molecules for developing a vaccine against 
asexual blood stages. Monoclonal antibodies (mAbs) 
against a 40-50 kDa surface protein of Plasmodium falci­
parum merozoites (alternatively termed the glycosylated 
and myristilated smaller surface antigen or GYMSSA, 
merozoite surface antigen-2 or MSA2 and P. falciparum 
merozoite surface protein-2 or PfMSP-2 and with the Ms 

apparently varying in different parasite isolates (Ramasamy 
1987, Smythe el al. 1988, Fenton et al. 1991) are reported to 
inhibit parasite growth in vitro (Epping et al. 1988, Rama­
samy et al. 1990). Some mAbs against a 185-200 kDa 
merozoite surface protein (termed PMMSA, MSA-1 or 
PfMSP-1) similarly inhibit parasite growth, although other 
mAbs and polyclonal human antibodies can prevent the 
inhibition (Blackman et al. 1994, Patino et al. 1997). 
Antibodies against MSA-1 and MSA2 in endemic area 
persons are reportedly associated with protection against 
the clinical symptoms of falciparum malaria (Al-Yaman 
et al. 1995, Egan et al. 1996). MSA2 occurs as two major 
allelic types that differ chiefly in a central region composed 
of repetitive sequences and the associated flanking regions. 
The iV-terminal 42 and C-tenninal 75 amino acids are 
largely conserved in different parasite isolates (Smythe 
et al. 1990, Thomas et al. 1990, Ramasamy & Ranasinghe 

. 1994). Immunization with a synthetic peptide containing a 
known C-terminal conserved B cell epitope from MSA2 
coupled to diphtheria toxoid as a carrier molecule in a 
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Antibodies to a merozoite surface protein promote multiple invasion 
of red blood cells by malaria parasites 
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