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Identification and 3D visualisation of filamentous structural
components of synaptic active zones in locust visual systems
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In insect synapses, the active zones consist of a presynaptic bar to which vesicles are
attached by thin filaments.

Here, we investigated the 3D organisation of the presynaptic bar in visual synapses in
the locust to reveal how the molecular components of this specialisation are organised. We
show that the presynaptic bar is composed of a base with branched extensions that are
interconnected by filaments. Furthermore, we identified the localisation of one of the
molecular components of the filaments, the locust ortholog of the “Bruchpilot” protein, which
has been proposed to be a structural component of the active zone in Drosophila synapses [1].

A pre-embedding immunogold staining procedure was applied to these synapses to
determine the subcellular localisation of the Bruchpilot ortholog using the NC82 antibody,
which recognizes an epitope near the C-terminal end of the Bruchpilot protein in Drosophila
[2]. This antibody also labelled the presynaptic bar in the locust synaspes selectively.

To deteremine the 3D architecture of the structural component labelled by the
antibody, we applied electron tomography. For this, the specimen was tilted with respect to
the beam and series of 2D images at different projection directions were recorded. From this
data set a three dimensional volume was reconstructed by weighted backprojection. 3D
models of immunogold-labeled structures were depicted by surface rendering and
thresholding using the AMIRA Visualization Package.

Using electron tomography of immunostained preparations, we determined that NC 82
is associated with a part of the filamentous structure between the vesicles. The structural
components labelled with the immunogold granules were closer to the vesicles than to the cell
membrane. Our analysis allows suggesting that the C-terminal part of the Bruchpilot ortholog
in the locust visual synapses is involved in the organisation of the pool of synaptic vesicles
attached to the presynaptic bar.
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Figure 1. Bruchpilot staining (1) at filaments (2) close to a synaptic vesicle (3)
in a presynaptic profile in a visual system of locust (bar= 30nm)

M.A. Pabst, G. Zellnig (Eds.): MC2009, Vol. 2: Life Sciences,
DOI: 10.3217/978-3-85125-062-6-173, © Verlag der TU Graz 2009



