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Abstract:
Project A01 deals with the role of endocytic protein scaffolds in the endocytosis and recycling of synaptic
vesicles (SVs) at central synapses. Within the last and current funding periods of Sfb958 we found that
the internalization of SV membranes occurs predominantly by clathrin-independent endocytosis (CIE)
mediated by actin and associated BAR domain scaffolds including endophilin (1,2). In further
unpublished studies we have screened - using smart pool siRNA - a large cohort of dynamin-associated
BAR domain proteins for their possible function in presynaptic CIE in hippocampal neurons in culture.
These studies have revealed putative roles of CIP4/FBP-17 family members in CIE (Fig. 1A). Moreover,
we identified an amphipathic helix within the vesicular glutamate transporter 1 (VGLUT1), a SV protein
which binds to the BAR domain protein endophilin to regulate neurotransmission (3) and SV recycling
(4), that may facilitate CIE of SV membranes (Fig. 1B; consistent with ref. 5) by aiding actin/ BAR
protein-dependent membrane remodelling.
The proposed project aims at (i) dissecting the nanoscale localization of CIP4/FBP17-subfamily
proteins at central synapses by super-resolution imaging, (ii) the functional characterization of CIP4/
FBP and endophilin BAR domain family proteins in presynaptic CIE by carrying out lentiviral knockdown/
rescue experiments in hippocampal neurons in culture paired with pHluorin imaging and electron
microscopic studies, and, finally, (iii) analyzing the role of the conserved amphipathic helix within
VGLUT1 and related vesicular neurotransmitter transporters in SV recycling. These works will be
accompanied by (iv) a thorough characterization of the biophysical and cell biological properties of wildtype and mutant VGLUT1 and chimeras derived from it in vitro and in transfected non-neuronal cells as
well as within neurons.
The proposed work will benefit from intense collaborations within the Sfb958 with the groups of
Stephan Sigrist (on VGLUT and CIP4/FBP-17 at Drosophila NMJs), Christian Rosenmund (on
endophilin and VGLUT1 in CIE) and with Christian Freund (on the molecular properties of CIP4/FBP17 and VGLUT1 complex formation with other endocytic proteins such as dynamin and endophilin,
respectively).
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Figure 1: FBP-17 and VGLUT1 facilitate CIE of SV membranes

2

