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RESEARCH AREA

Our research is characterized by a combination of technically 
challenging electrophysiology, molecular biology, imaging 
and anatomy in pursuit of the function of cell types and 
their synapses in the human and rodent cerebral cortex. We 
discovered the cellular source (neurogliaform cells) of slow, 
GABAB receptor mediated inhibition in the cerebral cortex. 
Subsequently, we discovered the mechanism of this slow 
inhibition as single neuron driven nonsynaptic or volume 
transmission of the neurotransmitter GABA. In addition, 
our experiments assigned a new, excitatory role to axo-
axonic cells, which were considered as the most speci� c 
inhibitory neurons of the cortex. Our commitment to 
cutting edge methodology recently resulted in recordings 
from identi� ed interneurons in completely unaesthetized, 
freely behaving rodents and identi� ed the � rst ripple-
like oscillatory events in the neocortex and their cellular 
structure. We initiated a research program in 2004 for 
multiple patch clamp recordings in slices taken from the 
human cerebral cortex leading to the � rst recordings of 
human synaptic interactions and showing the existence of 
Hebbian networks in the human cerebral cortex. 

TECHNIQUES AVAILABLE IN THE LAB 

In vivo juxtacellular recordings from neurons of the cerebral 
cortex in freely behaving rodents, 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 neuron 
reconstruction with Neurolucida, single digital PCR, single 
and oligocellular next generation sequencing.
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