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ABSTRACT Growth of filamentous fungi is highly polarized requiring

the coordinated apical delivery of cell wall components and plasma

membrane (PM) material, primarily lipids and proteins, to hyphal tips via

conventional vesicular secretion. Fungal growth also requires the tight

coordination of exocytosis (secretion) with endocytosis and recycling of

proteins and lipids, which occurs in a defined region behind the growing

tip known as the endocytic collar. Here, we genetically characterized

proteins tentatively implicated in the formation of endoplasmic reticu-

lum–plasma membrane (ER–PM) contact sites, including Scs2/VAP, tri-

calbins and Ist2 homologues, in Aspergillus nidulans. We showed that

among these proteins, only the single Scs2/VapA homologue is essential

for normal fungal growth, and this requirement is due to the critical role

of VapA in maintaining the polarized localization of apical cargoes, such

as the lipid flippases DnfA and DnfB or the SNARE protein SynA. In �vapA
mutants, these cargoes lose their polarized localization, a phenotype that

correlates with the mislocalization of the AP-2 cargo adaptor complex,

which is essential for the endocytosis and recycling of apical membrane

components. Further analysis provides evidence linking the defect in

apical cargo endocytosis observed in�vapAmutants to alteredmembrane
lipid partitioning, suggesting that VapA contributes to lipid domain orga-

nization critical for cargo recycling. Strikingly, deletion of VapA does not

impair the localization or endocytosis of non-polarized (subapical) plasma

membrane transporters, indicating that the trafficking and biogenesis of

polarized (apical) versus non-polarized (subapical) cargoes are differen-

tially dependent on membrane lipid composition and domain-specific

organization.
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Abbreviations:
PM - plasmamembrane,
ER - endoplasmic reticulum,
wt -wild-type,
cER - cortical ER,
TM - transmembrane,
PI(4,5)P2-Phosphatidylinositol
(4,5) - bisphosphate,
PI4P - Phosphatidylinositol 4-phosphate,
MCS -membrane contact sites.

INTRODUCTION

In eukaryotic cells, the endoplasmic reticulum (ER) forms a
dynamic membrane network that establishes close contacts
with nearly all subcellular organelles and the plasmamembrane
(PM). These specialized regions, known as membrane contact
sites (MCS), play a critical role in the non-vesicular transport
of membrane lipids from the ER—the primary site of lipid
synthesis—to other cellular compartments [1–5]. Lipid transfer
at MCS depends on specific lipid transfer proteins and calcium
signaling, operating in concert with lipid metabolic pathways

to preserve the unique lipid composition of each organelle
membrane [6, 7]. Among these, contacts between the cortical
ER (cER) and the PM are particularly prominent, serving as
key hubs for the transfer and distribution of phospholipids,
sterols, and other lipid species to the PM [8–10]. Proper
lipid partitioning in both the PM and endomembranes is
essential for the function, trafficking, and turnover of various
membrane proteins, including enzymes, transporters, and
receptors [11–13]. Notably, ER-PM contact site proteins also
influence ER-selective autophagy (ER-phagy) under conditions
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