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            Abstract
Defining mechanisms by which Plasmodium virulence is regulated is central to understanding the pathogenesis of human malaria. Serial blood passage of Plasmodium through rodents1,2,3, primates4 or humans5 increases parasite virulence, suggesting that vector transmission regulates Plasmodium virulence within the mammalian host. In agreement, disease severity can be modified by vector transmission6,7,8, which is assumed to ‘reset’ Plasmodium to its original character3. However, direct evidence that vector transmission regulates Plasmodium virulence is lacking. Here we use mosquito transmission of serially blood passaged (SBP) Plasmodium chabaudi chabaudi9 to interrogate regulation of parasite virulence. Analysis of SBP P. c. chabaudi before and after mosquito transmission demonstrates that vector transmission intrinsically modifies the asexual blood-stage parasite, which in turn modifies the elicited mammalian immune response, which in turn attenuates parasite growth and associated pathology. Attenuated parasite virulence associates with modified expression of the pir multi-gene family. Vector transmission of Plasmodium therefore regulates gene expression of probable variant antigens in the erythrocytic cycle, modifies the elicited mammalian immune response, and thus regulates parasite virulence. These results place the mosquito at the centre of our efforts to dissect mechanisms of protective immunity to malaria for the development of an effective vaccine.
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                    Figure 1: Mosquito transmission of P. c. chabaudi AS attenuates virulence.[image: ]


Figure 2: Mosquito transmission of P. c. chabaudi AS transforms the elicited mammalian immune response.[image: ]


Figure 3: Transformed innate and adaptive immune responses attenuate P. c. chabaudi AS virulence.[image: ]


Figure 4: Mosquito transmission of P. c. chabaudi AS modifies parasite gene expression in the erythrocytic cycle.[image: ]
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Serial passage of the malaria parasite through rodents, primates or human hosts increases parasite virulence. The implication is that vector transmission modifies virulence, but direct evidence for this has been lacking. Here Jean Langhorne and colleagues demonstrate that mosquito transmission intrinsically modifies asexual blood-stage Plasmodium chabaudi chabaudi, which in turn elicits altered host immune responses. The authors suggest that modification of Plasmodium in the mosquito vector may be the result of a combination of regulatory processes acting at multiple stages of the parasite life cycle. This work highlights the importance of the interactions between the vector, parasite and mammalian immune system in the pathogenesis of malaria. A thorough understanding of this triangular relationship may offer new options for vaccine design.
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