
LOSS OF SYNTAXIN DISRUPTS UNC-5 HETEROGENEITY

CONSERVED SYNAPTIC ROLE FOR UNC-5 DURING SYNAPTIC DEVELOPMENT 

The developmental protein Unc-5 was 
initially characterized for its role in axon 
guidance. However, it has recently been 
shown to locally promote distinct forms of 
neurotransmission at ~40% of release 
sites, termed active zones (AZs), in adult 
Drosophila (Vernon et al., 2026). 

This raises the question of whether Unc-5 
has an independent, novel function in the 
adult nervous system or a previously 
unidentified role in development. 
We utilised immunohistochemistry, 
electrophysiology and classic loss-of-
function mutants in embryonic and early 
larval developmental stages, to 
investigate the role and regulation of 
Unc-5 during earlier development.

INTRODUCTION EXPERIMENTAL APPROACH

DEVELOPMENTAL EMERGENCE OF HETEROGENEOUS UNC-5 LOCALIZATION
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ns ns Unc-5 depletion is embryonic lethal, with rare escapers 
(~3%) surviving to early larval stages. Synaptic terminals 
innervated muscles. However, miniature excitatory 
junction potentials (mEJPs), small electrical events 
generated by spontaneous neurotransmitter release, 
showed a strong reduction in frequency while amplitude 
remained unchanged, indicating impaired presynaptic 
release. This was accompanied by malformed and stalled 
synaptic bouton formation, phenotypes associated with 
impaired spontaneous neurotransmission.
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Pérez-Moreno & O’ Kane, 2019

Immunofluorescence was used to visualize synaptic boutons (VGLUT), AZs (BRP), postsynaptic glutamate receptors (GluRs), and Unc-5 at the 

neuromuscular junction (NMJ), using primary and fluorescently conjugated secondary antibodies. The potential interaction between Unc-5 and 

Syntaxin, a component of the SNARE complex, was further investigated.

Vernon et al., 2026. Spontaneous neurotransmitter release is regulated by Unc-5. bioRxiv, pp.2026-06. Created with Biorender
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Immunostaining of stage 16 (13-16 h) and stage 17 (16-24 h) Drosophila embryonic NMJs showing synaptic
boutons, AZs, GluRs, and Unc-5. Compared to stage 16, VGLUT staining in stage 17 reveals the formation 
of synaptic boutons. During maturation, Unc-5 becomes increasingly associated with AZs and displays a 
more heterogeneous distribution.

Manual and automated MOC quantification (based on Mander’s overlap 
coefficient) at AZs and GluRs both reveal heterogeneous Unc-5 localization. 
At AZs, both approaches show an increase in Unc-5 association with mature 
boutons.

Variability of VGLUT intensity in mature boutons is correlated with Unc-5 
intensity. Similar trend was observed for AZs, supporting a role for Unc-5 in 
synaptic bouton and AZ maturation. 
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Genetic depletion of syntaxin results 
in Unc-5 losing its characteristic
heterogeneous distribution. Both
manual and automated
quantifications show a consistent 
significant reduction in Unc-5 
heterogeneity at AZs. In addition, loss
of syntaxin prevents proper clustering 
of GluRs. Together, these results
demonstrate that syntaxin is required
to localise Unc-5. 
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CONCLUSION 

These findings identify a conserved synaptic role for Unc-5 in the establishment and regulation of neurotransmission during synaptic bouton and AZ maturation, and show that Unc-5 levels 
can be regulated through manipulation of the canonical synaptic release machinery. These data further suggest that AZ heterogeneity does not simply emerge from stochastic differences 
between mature release sites, but can be actively established during development by molecular programmes that spatially organize the release machinery, a process that is maintained 
during ageing. This provides a basis for further investigating the roles and interactions of these proteins. Understanding how synapses acquire their identity may be the first step toward 
understanding how they lose it.
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