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Background

The retina is a highly organised, layered neuronal tissue that transforms incident light into
neural signals via a well-defined network of photoreceptors, interneurons (bipolar, horizontal,
amacrine) in the INL and IPL, and retinal ganglion cells (RGCs). Because the receptive field
of each RGC corresponds to a compact spatial set of photoreceptors, the retina offers an
excellent model for studying a “biological retinal neural network” with defined input ports (rods
and cones) and output ports (RGCs).

Taking advantage of the eye’s transparency to visible and near-infrared light and recent
developments in volumetric imaging—specifically the Spatio Temporal Optical Coherence
Tomography (STOC T) technique which enables high-speed, high-resolution volumetric
imaging of the retina and choroid in vivo, the project will:

Goal

This PhD project aims to create and validate novel, non-invasive optical imaging methods to
monitor the functional activity of neuronal circuits in the retina. By delivering a method to
monitor retinal neuronal circuits non-invasively, this work bridges the gap between cellular-
level mechanisms and in-vivo functional outcomes. It offers a powerful tool for basic
neuroscience, translational ophthalmology and the development of novel therapies for retinal
neurodegenerative disorders.

Requirements for applicants

PhD student will assist in system developments and be responsible for performing
measurements on animals and humans. She/he will also help in data processing from all
methods. Skills: biomedical imaging, optical engineering / computer science.

Scholarship/PhD student remuneration from grants
5000 PLN gross



