How do synapses acquire their identity K =PrL

The role of Unc-5 in synaptic heterogeneity during Drosophila development A LAIDLAW
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INTRODUCTION EXPERIMENTAL APPROACH

The developmental protein Unc-5 was
initially characterized for its role in axon [ . ) o ) g )
. . ' ’ utamate e Excitation
guidance. However, it has recently been - oo EINE =
shown to locally promote distinct forms of e P ape 1 e o
. . ’ * conjugate econcary
neurotransmission at ~40% of release | K Symaptic 2 " S ety
sites, termed active zones (AZs), in adult Motor Neuromuscular, Vesicle = eLuT N fjﬁ‘— antiboy
Drosophila(Nernon et al., 2026). e "ty synaptc g g sve | [y <
¥ on omplex ; ] —>
This raises the question of whether Unc-5 ' [ T ‘ ' S~ tnes
has an independent, novel function in the L || LING Sy
adult nervous system or a previously el ) s ——— et
. . . 5 Muscle =
unidentified role in development. T-e
We utilised immunohistochemistry, Muscle | el ) I J
eIeCt'_‘OphySIOIOgy_ and CIaSSI(_: loss-of- Vernon et al,, 2026. Spontaneous neurotransmitter release is regulated by Unc-5. bioRxiv, pp.2026-06. Created with Biorender
function mutants in embryonic and early o _ _
larval developmental stages, to Immunofluorescence was used to visualize synaptic boutons , AZS , postsynaptic glutamate receptors , and Unc-5 at the
investigate the role and regulation of neuromuscular junction (NMJ), using primary and fluorescently conjugated secondary antibodies. The potential interaction between Unc-5 and
Unc-5 during earlier development. Syntaxin, a component of the SNARE complex, was further investigated.
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boutons coefficient) at and both reveal heterogeneous Unc-5 localization.
At , both approaches show an increase in Unc-5 association with mature
boutons.
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Immunostaining of stage 16 (13-16 h) and stage 17 (16-24 h) Drosophilaembryonic NMJs showing Variability of intensity in mature boutons is correlated with Unc-5
, , , and Unc-5. Compared to stage 16, staining in stage 17 reveals the formation intensity. Similar trend was observed for , supporting a role for Unc-5in
of synaptic boutons. During maturation, Unc-5 becomes increasingly associated with and displays a synaptic bouton and maturation.
more heterogeneous distribution.

LOSS OF SYNTAXIN DISRUPTS UNC-5 HETEROGENEITY
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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.




