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What We Know

The vertebrate retina receives centrifugal input from the
brain. The input originates in different brain areas.

In zebrafish, the centrifugal input originates in the
Terminal Nerve (TN). The cell bodies are located in the
Olfactory Bulb (OB) and some of the axons enter the
optic nerve and extend up to the neural retina. In the
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What We Propose

Based on wet bench experiments examining the circuit-
level phenomena, we are working towards
computational neural models that leverage the
principles of the statistical extreme value theory (EVT)
to simulate and predict the consequence of sensory
integration in retinal function.

Modelling Effort

For modeling the effect of olfactory stimulation on
zebrafish visual sensitivity, we used data from the study
by [Huang et al. 2005 ]. This data represents single unit
RGC responses (On-Off) before and after olfactory
stimulation at varying light intensity.

Experimental setup for RGC
recordings in response to olfactory

the figure for olfactory stimulation and 10~ without

Results

Observations:

Tuning is always more sensitive when there is
olfactory stimulation

Talil size matters

Similar patterns for Markov Chain Monte Carlo and
Random Sampling
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visual sensitivity

cell responses direct activity in the brain [Freiwald et
al. 2009].
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Cumulative Distribution Functions for zebrafish with / without
olfactory stimulation at light intensity 10~ & 10 resp. with
simulated points through Random sampling

* TN projects axons to the pineal gland
» Pineal photoreceptor cell released melatonin diffuses
to the OB and the neural retina
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cells; B, bipolar cells; D,
dopaminergic cells; G, retinal
ganglion cells; OPL, outer
plexiform layer; INL,

inner plexiform layer
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Understanding how this circuit works can have far
reaching consequences:
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Tuning more
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Fitting the top » RGC responses from the 1 million
samples to Weibull distribution




