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Abstract

Previously, we have shown that Leishmania endocytosed hemoglobin (Hb) by
specific receptor (HbR) and traffic to lysosome via early endosomes in Rab5 and Rab7
dependent process. However, the mechanism of transition of endosomes to lysosomes is
unknown. Therefore, we have characterized the role of HOPS complex in this process. Here,
we have cloned and expressed all components of HOPS complex (LdVpsll, LdVpsl6,
LdVpsl18, LdVps33, LdVps39 and LdVps4l) homologue from Leishmania to understand
their role in endocytosis in Leishmania. We have found that RFP-LdVps41 co-localize with
GFP-LdVpsl1l, GFP-LdVpsl16, GFP-LdVpsl18, GFP-LdVps33 and GFP-LdVps39 in Ld-
Rab7 positive and Lysotracker labelled late endosome and lysosome compartments in
Leishmania. Using in-vitro protein interaction, we have found that the LdVps41 specifically
interacts with LdVps11, LdVpsl16, LdVpsl8, LdVps33 and LdVps39. LdVpsll specifically
binds with LdVpsl6, LdVpsl8 and LdVps39 but not with LdVps33 while LdVpsl6
specifically interacts with LdVps18 and LdVps33 but not with LdVps39. Thus, LdVps4l is
found to be the central molecule in HOPS complex interacting with various subunits to form
HOPS complex in Leishmania. Interestingly, we have found that LdVps41 interacts with all
other HOPS complex proteins via its C-terminal domain (CTD-Ldvps41%0%-1446) In contrast,
we have found that N-terminal domain of LdVps41 (NTD-LdVps411-5%) specifically binds
with GTP form of LRab7 and LdHbR. These results suggest that LdVps41 possibly acts as
tethering molecule between LdHbR and LdRab7 to mediate the transport of Hb from
endosomes to the lysosomes in Leishmania. We have overexpressed LdVps4l truncated
proteins in Leishmania to determine their role in the Hb trafficking in the parasite. We have
found that transgenic parasites overexpressing GFP-NTD-LdVps41'-°% inhibit the transport
of Hb to the lysosomes as it does not interact with other components of HOPS complex.
Similarly, trafficking of Hb to the lysosomal compartment is also blocked in GFP-CTD-
LdVps41%91-1446 gyerexpressed transgenic parasites as this mutant fails to recruit LdRab7 and
LdHbR. As Hb is essential for the survival of parasites within macrophages, we have found
that transgenic parasites overexpressing GFP-NTD-LdVps411-5% or GFP-CTD-LdVps41°%-
1446 show growth defect in macrophages as parasites fail to acquire heme from lysosomal
degradation of Hb. In the present investigation, we have identified and functionally
characterized the role HOPS complex in Hb trafficking to lysosomes and have found that

HOPS complex function is necessary for the survival of the parasites.
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