Inès LELEU 1 , Delphine DELCROIX-GENETE 1 , Sophie SALOME-DESNOULEZ 2 , Nasreddine SAIDI 1 , Priscille BRODIN 1 , Frank LAFONT 1,2 , Stanislas TOMAVO 3 and Sylviane PIED 1 Cerebral malaria (CM) is an inflammatory disease, induced in Human by Plasmodium (P.) falciparum protozoan parasite, causing each year almost of 445 000 deaths in endemic areas. The neuropathophysiology is the result of the sequestration of infected red blood cells in cerebral microvessels and the activation of astrocytes. This promotes an exacerbated inflammatory response characterized by a high production of pro-inflammatory cytokines and chemokines and the brain infiltration by pathologic T CD8+ lymphocytes 1,2,3 . Astrocytes are major brain cells which play important roles in the homeostasis of the central nervous system as well as the integrity of the brain blood barrier and the local innate immune response 4 .

In the model of P. berghei ANKA (PbA), we have previously shown a transfer of parasitic microvesicles (PbA-MVs) to astrocytes 4 . In this study, using the experimental cerebral malaria model (ECM) of susceptible C57BL/6 (CM S ) mice infected with PbA, mimicking in part the human disease, we show that an unconventional LC3-mediated autophagy pathway called LC3-associated phagocytosis (LAP) is involved in the transfer of PbA-MVs to primary astrocytes cultures upon contact with PbA-infected red blood cells (PbA-iRBCs), which are then intracellularly degraded 5 . We also shown that a Bafilomycin A1 (BAF A1), an inhibitor of autophagy, treatment of CM S mice prevents ECM. These results were confirmed by the pretreatment of primary astrocyte culture with 3-Methyladenine, another autophagy inhibitor, which blocks the PbA-MVs at the plasmatic membrane of astrocytes. Intersingly, we also shown that the LAP in astrocytes was associated with the production of pro-inflammatory CXCL-10, CCL-2 and TNF-α. Altogether, our data shown that Astrocyte is an important player in the neuroinflammatory process of CM and may be an immunotherapeutic target.
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In summary, we observed that the transfer of PbA-MVs in the astrocytes involves a LC3-associated phagocytosis pathway which plays a pivotal role during parasite-host interaction. The regulatory role of astrocyte in CM is confirmed by the observation of few PbA-MVs transferred in astrocytes and low neuroinflammatory response in CM R mice. Our results also showed the establishment of an astrocyte-dependent innate immunity response which could .

The characterization of the different populations of astrocytes involved in ECM and their role in the neuropathology, as well as the antigen presentation capacity of astrocyte, during malaria will be investigated further. 
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Results 1 .Figure 1 :

 11 Figure 1: GFP-PbA-MV (in green, parasitic-DNA in blue) enclosed inside a parasitophorous vacuole (UIS4 in pink) is observed into astrocyte, after 6h of contact with PbA-iRBCs, by confocal microscopy.

Figure 2 :

 2 Scheme of canonical or non-canonical autophagy pathway

Figure

  Figure 4: A) LAPosome (AP)-lysosome (L) fusion observed in electronic microscopy, B) Lysosomal activity (red LysoTracker) tracking followed by live microscopy in astrocyte with PbA-MV, C) PB18S gene expression, quantified by RT-qPCR in astrocyte after contact with PbA-iRBCs.

Figure 6 :

 6 Figure 6: CM S mice treated with PBS or 0,1mg/kg BAF A1 from 3 to 5 dpi The log-Rank (Mantel-Cox) test (n=5 mice/group). **P<0,01

Figure 5 :

 5 Figure 5: RT-qPCR on in vitro CM S primary astrocytes transfected with siRNA and stimulated 6 h with PbA-iRBCs or control (median±SEM, n=5) Two-way ANOVA with Tukey's multiple comparison test. *P<0,05; **P<0,01; ***P<0,001