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Background

Human babesiosis is an emerging tickborne disease in the United States caused by
the intraerythrocytic protozoan parasite Babesia microti [1, 2].

Despite an emergence of the disease in recent years, the pathogenesis and
iImmune response to B. microti infection remain poorly understood.

Studies Iin laboratory mice have shown a critical role for macrophages in the
elimination of parasites and infected red blood cells [3, 4]. Importantly, the effector
parasite molecules that activate macrophages are still unknown.

Recent evidence identified a novel protein export mechanism in B. microti [9] that
features a network of tubes of vesicles that extend from the parasite plasma
membrane to the red blood cell (RBC) cytoplasm (Fig. 1B-C). Parasite-derived
vesicles are eventually released to the extracellular environment [5].

Experimental Approach
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Fig. 7. Macrophage uptake of EVs isolated from uRBC supernatants (A), iRBC supernatants (B), uninfected hamster plasma (C), and B.
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Leukocyte-depleted blood was collected from B. microti-infected hamsters (14 days post-
infection, 20% parasitemia) and adjusted to 3% parasitemia with uninfected RBCs.
RBC cultures were incubated in supplemented HL-1 medium at 37°C, 2% 0O,/5% CO,/93%

microti-infected hamster plasma (D). EVs present in 167K fractions (Fig. 6A) were labeled with BODIPY dye and incubated with mouse
macrophages (BEI NR-9456) for 90 min. Arrows show internalization of BODIPY-labeled EVs. Arrowheads show localization of BODIPY-
labeled EVs at the macrophage cell membranes. Bar, 15 um

Fig. 8. Cytokine activation in macrophages co-incubated with B. microti-infected RBCs
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Objectives
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Examine the expression of parasite antigens in enriched EV fractions collected from
the supernatants of in vitro cultured IRBCs and plasma from infected hamsters.
Evaluate the size distribution of EVs released from cultured RBCs during infection
by Nanoparticle Tracking Analysis (NTA).

Examine the uptake of EVs isolated from RBC culture supernatants and hamster
plasma by mouse macrophages.

Determine cytokine profiles of mouse macrophages following exposure to B.
microti-infected RBCs.

Evaluate the contribution of parasite growth in the production of macrophage
cytokines following co-incubation with iRBCs.
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= Size distribution analysis of EVs from 167K fractions showed diverse vesicle
populations among uninfected and infected samples. Distinct populations in infected
culture supernatants and plasma were evident in the <100 nm size range.

= Uptake of EVs released into RBC culture supernatants and hamster plasma was
observed in mouse macrophages in vitro.

= Macrophage cytokines were upregulated in response to co-incubation with IRBCs.
The requirement for parasite growth is critical in this response.

= Future studies will identify host and parasite proteins present in isolated EV fractions,
determine the biogenesis of EV release from IRBCs, elucidate the mechanisms of
EV-mediated intercellular communication between IRBCs and macrophages, and
decipher the signaling pathways involved in macrophage cytokine activation.
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