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Functional characterization of TgREMIND, an
enigmatic F-BAR containing protein involved in
vesicular trafficking in Toxoplasma gondii

Toxoplasma gondii, the causative agent of toxoplasmosis, is an obligate intracellular parasite. The ability of
this parasite to infect host cells depends on its capacity to release unique factors from special organelles called
rhoptries, micronemes, and dense granules. The biogenesis of these organelles relies on vesicular trafficking
events whose molecular bases are poorly known. In eukaryotic cells, key players of vesicular trafficking are
BAR-containing proteins with a capacity to bind and sense/induce curvature of membrane and to recruit pro-
tein partners; however, whether BAR-containing proteins play pivotal roles in T. gondii is unknown. Here
we characterize a BAR-containing protein called TSREMIND involved in the delivery of rhoptries and dense
granule proteins into their destination compartments, and its absence leads to the inability of the parasite to
be infectious. Bioinformatics analyses suggest that TSREMIND has a putative F-BAR domain and a domain,
referred to as X-REMIND, whose fold and function are unknown. Using circular dichroism and flotation as-
says, we determined that TSREMIND contains a functional F-BAR domain that binds membranes that are both
curved and enriched with phosphoinositide (e.g., PI(4,5)P2), possibly via particular basic residues. Moreover,
we found by electron microscopy that this F-BAR domain can induce membrane tubulation. In parallel, we
found that the X-REMIND domain is well-folded, and obtained experimental data supporting AlphaFold pre-
dictions. We found that this domain neither binds nor remodels membranes. Yet, obtained preliminary data
suggests that it might regulate the membrane remodeling capacity of the full-length TgREMIND. Overall our
data provide the first clues on the function of BAR-containing protein from the Apicomplexan phylum.
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