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This thesis aims to elucidate the principles of DCV trafficking and fusion in mouse 
hippocampal neurons.

Chapter 1 describes the importance of dense core vesicles (DCVs) in the human 
brain, and their unique features, as appearance and content. It illustrates what 
is known about DCVs biogenesis and how DCVs are transported on the micro-
tubules from the cell soma to the fusion sites. It further proposes several possi-
ble scenarios when DCVs approach the location where they fuse to the plasma 
membrane (PM). Lastly, it describes the molecular machinery that carries out this 
process.

Chapter 2 describes a novel, single neuron based approach to study DCVs at single 
vesicle resolution. Labelling DCVs with two fluorescent cargo molecules made it 
possible to investigate DCV transport and fusion simultaneously. This study high-
lights the dynamic behaviour of DCVs and shows that both mobile and stationary 
DCVs can fuse to the plasma membrane upon stimulation.  Stationary vesicles are 
more likely to fuse and release their content than their moving counterpart, and 
synapses are a preferred site for DCVs fusion. High frequency stimulation shows 
the highest efficiency in triggering DCV fusion, amongst the tested paradigms. 

The studies carried out in Chapter 3 aimed to establish the role of Munc18 pro-
teins in DCV fusion. Munc18-1 is shown to be dispensable in developing neurons, 
while in mature neurons it has a crucial role in DCV fusion. Deleting Munc18-2 
reduces DCV fusion in mature neurons. Therefore, Munc18-1 and Munc18-2 are 
both required for efficient DCV fusion in mature hippocampal neurons. 

Chapter 4 reports the role of CAPS proteins in DCV trafficking and fusion. First-
ly, CAPS-1 is present in puncta that partially overlap with synaptic markers and 
co-localize with DCV markers. Its deletion specifically affects DCV fusion of vesi-
cles that are stationary prior to fusion, therefore promoting fusion competence of 
immobile, perhaps tethered, DCVs in presynaptic terminals. 

Chapter 5 illustrates the role of Munc13-1 and Munc13-2 in DCV fusion. Dele-
tion of Munc13-1/2 strongly impairs DCV fusion while Munc13-1 over expression 
increases it. Munc13 deletion specifically reduces synaptic fusion events, while 
Munc13-1 over expression increases fusion only from extra-synaptic sites. This 
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suggests that Munc13-1 is a key component of DCV fusion machinery at synapses 
and that it may form de novo fusion competent sites for DCV exocytosis at ex-
tra-synaptic locations.

Lastly Chapter 6 gives a comprehensive view of the findings described in this the-
sis. It outlines differences and similarities of DCV fusion with SV fusion, and then 
progresses to defining the minimal requirements for DCV fusion. It further dis-
cusses the penultimate events preceding DCV fusion. This thesis brings answers 
to key questions of DCV trafficking and fusion, thereby bringing us closer to a 
holistic understanding of these phenomena. 
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