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Highlights
β-ATPase was immunodetected in the microsomal fraction of the ovarian
tissue.

Lipophorin and β-ATPase partially co-localized in the membrane of the
oocytes.

β-ATPase blocking impaired the transfer of fatty acids from lipophorin to
the oocytes.

β-ATPase blocking did not affect lipophorin internalization in the oocytes.

β-ATPase plays a role as a docking lipophorin receptor at the ovary.
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Abstract
Lipophorin is the main lipoprotein in the hemolymph of insects. During vitellogenesis,
lipophorin delivers its hydrophobic cargo to developing oocytes by its binding to non-
endocytic receptors at the plasma membrane of the cells. In some species however,
lipophorin may also be internalized to some extent, thus maximizing the storage of
lipid resources in growing oocytes. The ectopic β chain of ATP synthase (β-ATPase) was
recently described as a putative non-endocytic lipophorin receptor in the anterior
midgut of the hematophagous insect Panstrongylus megistus. In the present work, females
of this species at the vitellogenic stage of the reproductive cycle were employed to
investigate the role of β-ATPase in the transfer of lipids to the ovarian tissue. Subcellular
fractionation and western blot revealed the presence of β-ATPase in the microsomal
membranes of the ovarian tissue, suggesting its localization in the plasma membrane.
Immunofluorescence assays showed partial co-localization of β-ATPase and lipophorin
in the membrane of oocytes as well as in the basal domain of the follicular epithelial
cells. Ligand blotting and co-immunoprecipitation approaches confirmed the
interaction between lipophorin and β-ATPase. In vivo experiments with an anti-β-
ATPase antibody injected to block such an interaction demonstrated that the antibody
significantly impaired the transfer of fatty acids from lipophorin to the oocyte. However,
the endocytic pathway of lipophorin was not affected. On the other hand, partial
inhibition of ATP synthase activity did not modify the transfer of lipids from lipophorin
to oocytes. When the assays were performed at 4 °C to diminish endocytosis, the results
showed that the antibody interfered with lipophorin binding to the oocyte plasma
membrane as well as with the transfer of fatty acids from the lipoprotein to the oocyte.
The findings strongly support that β-ATPase plays a role as a docking lipophorin
receptor at the ovary of P. megistus, similarly to its function in the midgut of such a
vector. In addition, the role of β-ATPase as a docking receptor seems to be independent
of the enzymatic ATP synthase activity.
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Abbreviations

β-ATPase, β-chain of the ATP synthase complex; Bodipy FL C16, 4,4-difluoro-
5,7-dimethyl-4-bora-3a,4a-diaza-s-indacene-3-hexadecanoic acid; Cameo2, C
locus associated membrane protein homologous to a mammalian HDL
receptor-2; CD36, cluster of differentiation 36; DAG, diacylglycerol; DAGTP,

diacylglycerol transport protein; DIC, differential interference contrast; DiI,

1,10-dioctadecyl-3,3,30,30-tetramethylindocarbocyanine; DTSSP, 3,3′-
dithiobis(sulfosuccinimidyl propionate); HDL, high-density lipoprotein; JHBP,

juvenile hormone binding protein; LDLR, low-density lipoprotein receptor; Lp,

lipophorin; LpR, liphoporin receptor; LPL, lipoprotein lipase; LTP, lipid transfer
particle; MTT, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide;

SCRB15, scavenger receptor class B member 1 like protein 15
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