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During development functional properties of visual neurons are highly plastic, undergoing

progressive refinement before reaching a mature state. However, despite the large and continuous
neurogenesis processes, developing organisms need to maintain stable neuronal representation of
object features (position, size or motion direction) to perform relevant visually guided behaviors.
Here we asked what are the governing principles that rule the development of visual properties
of tectal neurons at the population level.
For that purpose, we used two-photon calcium imaging of HuC:GCaMP5G zebrafish larvae to
study the stability and dynamics of receptive fields (RFs) and direction selectivity (DS) changes
of large neuronal ensembles in the optic tectum (up to ~500 neurons). The experiments were
performed in developing 6-7 days post fertilization (dpf) larvae every 4 hours for a period of up
to 12 hours.

Preliminary results obtained at single time points indicate that tectal neurons that are sen-
sitive to discreet portions of the visual field displayed robust RFs (low variance across trials).
Conversely, neurons that were close to the neurogenic sites of the OT showed variable RFs
across trials and their RFs were not tuned towards specific regions of the visual field (non-single
gaussian multimodal RFs).

Our working hypothesis is that cells displaying robust RFs already underwent synaptic pruning
and posses few strong synaptic connections. On the contrary, neurons with variable responses
(immature neurons) posses numerous weak synaptic connections. Ongoing studies will shed light
on neuronal principles underlying the maturation of functional neuronal properties (RFs and
DS) along the development of the visual system.
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Harnessing multiplex genetics to actuate
and archive neural activity in the circadian
clock circuit of Drosophila
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Photo-actuators and optical sensors of neural activity galvanized circuit neuroscience research.
By trapping into the unparalleled sophistication of the genetic toolkit that the fruitfly offers, the
existing limits of optophysiology are being pushed forward. We harnessed heat to acutely alter
neural activity and employed GFP for longer-term monitoring of circuit activity at single-cell
resolution in the circadian clock network of flies, which controls the sleep-wake cycles. We will
present behavioral and physiological data specifically assessing the logic of hierarchical network
operation in a rhythmogenic model microcircuit.

Please consider only for ORAL PRESENTATION
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