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Aim

The serine repeat antigen (SERA) of Plasmodium falciparum is a blood stage malaria vaccine candidate. The
function of this protein, however, is unknown. The protein is synthesized at trophozoite- and schizont-stages in
the erythrocytic cycle of the parasite and secreted as a 120 kDa protein into the parasitophorous vacuole.
Shortly before schizont rupturing, SERA (120 kDa) is proteolytically processed into a N-terminal 47 kDa
fragment (P47) and a 73 kDa fragment (P73). P73 is then processed into a 56 kDa fragment (P56) and a
C-terminal 18 kDa fragment (P18). P56 is further converted to 50 kDa fragment (P50), while P47 is further
processed into two 25 kDa fragments depending on the allelic type of SERA gene. P50 has s significant
homology to papain-family proteases but has a serine instead of cysteine at the predicted active site ; whether or
not SERA contains a protease activity is unknown. In order to get a clue to the unknown function of SERA, the

mechanism behind the processing of this protein was investigated in the present study.

Methods and Results

1. To establish an in vitro cell-free system for the analysis of SERA processing, a recombinant SERA was
expressed and purified from baculovirus-expression system. When the recombinant SERA was incubated with
an extract of parasitized erythrocytes, it was converted to fragments corresponding to P47, P73, P56, P50 and
P18 that are observed in parasite cultures, as demonstrated by immunoblotting with antibodies specific for
different domains of SERA. The processing activities apprared at late schizont stage of the parasite.

2. On examining the extracts from different fractions of schizont-infected erythrocytes, it was found that the
fraction containing components of the parasitophorous vacuole has processing activities. The proteases
appeared to be membrane associated. This is consistent with the secretion and accumulation of SERA within

the parasitophorous vacuole before processing.
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3. When inhibitors specific for individual classes of proteases were tested for inhibibion of SERA processing in
the in vitro system, it was found that the activity responsible for the processing of SERA into P47 and P73 was
inhibited by serine protease inhibitor DFP. In contrast, the activity responsible for the conversion of P56 into
P50 was inhibited by each of the cysteine protease inhibitors E-64, leupeptin and iodoacetamide. The
conversion of P73 to P56 and P18 wes only partially inhibited by the same cysteine protease inhibitors. When
added to cultures of middle-stage schizonts, DFP significantly caused accumulation of the unprocessed SERA,
while both leupeptin and E-64 markedly caused accumulation of P56 but not P73. These observations suggest
that SERA processing is mediated by at least three distinct proteases.

4. To examine the effects of DFP, leupeptin, and E-64 on the intraerythrocytic proliferation of the parasite,
cultures of middle- stage schizonts were treated with individual inhibitors. DFP, leupeptin and E-64
individually blocked 35-46% of the schizonts from rupturing. Together with the observation that SERA
processing is initiated most likely at late schizont stage and completed within the paresitized erythrocytes just

prior to schizont rupture, these results suggest that SERA processing correlates to schizont rupture.

Conclusion

An in vitro cell-free system has been established that mimics the SERA processing that occurs in parasitized
erythrocytes. The proteases involved in the processing of SERA have been partially characterized. The results
obtained from the present study also suggest that SERA processing correlates to schizont rupture. This

provides the basis for further investigation of the physiological role of SERA.
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