Supplemental Text

Prophenoloxidase, but not the components of the TEP1 pathway, co-fractionates with lipophorin particles

The fact that physiological levels of Lp (and Vg) seemed to dampen TEP1-dependent Plasmodium killing prompted us to examine whether TEP1 activity is modulated by a physical association of TEP1 with Lp. This idea was supported by a body of literature connecting: (i) vertebrate HDL and some effectors of innate immunity [1,2], including complement factor C3 [3,4], which belongs to the same family as TEP1; (ii) Lp and immune reactions in insects [5-8]; and (iii) the newly characterized role of Lp particles as vehicles for morphogen and glycosylphosphatidylinositol-linked proteins in Drosophila imaginal discs [9]. Lipidic particles from mosquito adults were purified using potassium bromide (KBr) gradient fractionation. Coomassie staining of SDS-PAGE gels showed that the two subunits of lipophorin accounted for most of the protein detectable in the top fraction of the KBr gradient (Suppl. Fig. 1A). To determine whether some TEP1 co-fractionates with Lp, we performed immunoblotting analysis with anti-TEP1 antibodies to probe the gradient fractions. To maximize detection, we concentrated the Lp-containing fractions 10 times compared to the protein-rich, bottom fractions. We could not detect TEP1 (except, occasionally, faint traces thereof) in the Lp-containing gradient fractions at various time points before or after infection, suggesting that this major Plasmodium-killing molecule is not significantly bound to Lp particles under these experimental conditions (Suppl. Fig. 1A). Interestingly, a prophenoloxidase (PPO, mediating melanotic encapsulation during insect defense) recognized by an anti-PPO2 antibody was present in the Lp-containing fractions (Suppl. Fig. 1B), indicating that some facets of mosquito immunity may involve an interaction between Lp and PPO. Indeed, such an association has been reported in studies of bacterial lipopolysaccharide aggregation in Lepidoptera [6] and of hemolymph clotting in A. gambiae larvae, in which PPO3 seems to assist Lp particles coalescence into sheet-like structures during clot formation [7]. PPO may interact directly with Lp, or co-fractionate in the low density part of the gradient via its association with uncharacterized lipidic compounds. Although PPO mediates melanization of Plasmodium ookinetes in some mosquito strains [10], previous work in our laboratory [11,12] established that this process occurs after parasite death and, therefore, probably does not play a part in parasite killing in A. gambiae. 


We worried that the absence of TEP1 in lipophorin-containing fractions might be due to disruption of some molecular interactions at the high salt concentrations (3M KBr) used for gradient fractionation. Therefore, we sought to purify Lp particles by immunoprecipitation in physiological buffers. To this end, Lp purified by KBr fractionation was used to immunize mice to generate monoclonal antibodies. Eight antibodies were recovered, all of which recognized either the large or the small subunit of lipophorin. We selected an antibody directed against the small subunit (ApoLpII) that proved efficient for Lp immunoprecipitation in detergent-free buffer. Immunoblotting analysis of the immunoprecipitated Lp particles confirmed the absence of TEP1 (Suppl. Fig. 1C), though a small amount of the C-terminal TEP1 cleavage product was often pulled down non-specifically by Sepharose beads regardless of the presence of anti-Lp antibodies. Likewise, while control Sepharose beads in combination with non-specific antibodies did not pull down any Lp, they non-specifically pulled down substantial amounts of PPO and Vg in detergent-free buffer (data not shown). This prevented us from obtaining an independent confirmation for the co-purification of Lp and PPO observed in low-density KBr fractions. 

We extended the analysis to two known components of the TEP1 protein complex, LRIM1 and APL1 [13,14], and asked whether Lp could modulate TEP1 function by sequestering these proteins. To this end, we probed the blots using anti-LRIM1 and anti-APL1 antibodies. No signal was detected with either antibody in Lp-containing fractions, suggesting that these proteins do not associate with Lp purified either by KBr fractionation or by immunoprecipitation (Suppl. Fig. 1A and data not shown). Thus, although Lp co-purifies with a fraction of PPO and perhaps with other, yet unknown, immune factors, its adverse effect on TEP1 activity is apparently not explained by a physical interaction between Lp and the known components of the TEP1 pathway.
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