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Since the beginning of modern neuroscience it is a primary
desire to understand the human cerebral cortex. How
neurons build up networks and how they are able to
serve higher brain functions such as cognition, complex
perception, decision-making or language is still a mystery
yet to be solved. The research of human brain mainly
approached with noninvasive low resolution brain-imaging
technologies or scalp electrode based techniques. We still
are missing the information on the intricate organization
of human neuronal networks. To date substantial data
have been acquired from animal models investigating the
physiological mechanisms. However, research on human
neural circuits are more challenging due to lack of suitable
tissue. Human neurons are not “scaled-up” versions of
rodent or primate neurons, but have unique structural and
functional properties. Our results, apart from deepening our
understanding of basic features and mechanisms neuronal
circuits and connections, can also provide a basis for
development of proper therapies for neurodegenerations.

TECHNIQUES AVAILABLE IN THE LAB

We are using cutting edge neurophysiological and imaging
techniques e.g. in vivo patch clamp electrophysiology,
human in vitro brain slice patch clamp electrophysiology,
in vivo and in vitro multiphoton imaging (acustooptical
and resonant scanning), CARS microscopy in brain slices,
transmission electron microscopy, 3D neuronreconstruction
with Neurolucida, image processing, coding and statistics.
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