
FNIPday - NEUROIMAGING & PHOTONICS

Contribution ID: 7 Type: Invited UNIPD speaker

Integrating imaging and quantitative analysis to
study neuronal morphology and synaptic

organization
Wednesday, March 18, 2026 4:20 PM (20 minutes)

The development and function of neuronal circuits depend on the precise organization of neuronal mor-
phology and synaptic architecture. These processes are shaped by intercellular communication mechanisms,
including astrocyte-derived signals influencing neuronal growth, branching and synapse formation[1]. Al-
though advanced microscopy provides detailed structural information, extracting robust and reproducible
quantitative descriptors of neuronal organization remains challenging[2]. This talk presents an integrated
imaging and analysis framework to investigate how defined extracellular cues modulate neurite complexity
and synaptic organization in primary neuronal cultures. This approach highlights the value of combining
confocal imaging with machine learning-guided quantitative analysis to generate reproducible morpholog-
ical and synaptic readouts that can be integrated with molecular datasets to link structural phenotypes to
underlying cellular programs and intercellular communication.
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