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ABSTRACT

Leishmania donovani (Ld), the causative agent of visceral leishmaniasis, is an
intracellular protozoan parasite which is dependent on its host cells for acquisition of various
essential nutrients such as heme, purine, amino acids, fatty acids and vitamins. L. donovani
express a specific receptor for hemoglobin uptake but how it salvages iron from the host cells
is not well studied. Here, we report that Leishmania specifically upregulate the expression of
host Rablla and subsequently recruit it on the LAMP1+ parasitophorous vacuoles (PVs).
The recruitment of Rablla on Ld-PV is a live parasite-driven phenomenon as dead parasites

are unable to recruit host Rab11la.

We have also addressed the mechanism of regulation of Rablla expression in
Leishmania infected macrophages. We have identified miR-181c to have a specific target site
on the 3'UTR of Rablla mRNA and overexpression of the miR-181c in macrophages results
in reduced level of host Rablla. Our results have shown that Leishmania infection
significantly inhibits the expression of miR-181c in macrophages by degrading C/EBP-p.
Thus, Leishmania inhibits the synthesis of miR-181c by degrading C/EBP-B and thereby
enhances level of Rab11a in infected macrophages.

Leishmania infection enhances the transferrin uptake in the infected cells compared to
uninfected cells and this enhanced uptake is Rablla dependent as overexpression of miR-
181c blocks the uptake of transferrin by infected cells. Interestingly, amastigotes isolated
from macrophages contain significantly higher transferrin. The enhanced transferrin uptake is
due to higher expression of transferrin receptor (TfR) in infected cells. Moreover, Ld-PVs
also recruit and retain the transferrin receptor and thereby block the recycling of TfR to the
cell surface in Leishmania infected macrophages. The recruitment of both Rablla and TfR
on Ld-PVs is blocked by overexpression of miR-181c indicating that their recruitment is
Rablla dependent process. Finally, we have found that intracellular growth of parasite is
severely compromised in miR-181c overexpressed THP-1 cells and the inhibition of parasite
growth is significantly reversed by the addition of hemin. These results demonstrate that
Leishmania infection upregulates host Rab11a expression via downregulation of miR-181c to

acquire iron from transferrin for their survival.
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