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RESEARCH AREA

The most fundamental function of nerve cells is the 
integration of their synaptic inputs to generate their 
propagating output signal, the action potential. The major 
aims of Dr Nusser’s laboratory are to understand how 
identified presynaptic nerve cells release neurotransmitters; 
how the released transmitter molecules activate their 
postsynaptic receptors; and how the generated postsynaptic 
potentials are integrated to generate an action potential. 
The Laboratory of Cellular Neurophysiology focuses on the 
following major project areas using a variety of molecular, 
neuroanatomical, in vitro electrophysiological, in vitro and in 
vivo imaging and in silico modeling approaches:  1. Revealing 
the molecular, structural and functional heterogeneity of 
cortical excitatory and inhibitory synapses. Determine the 
molecular specializations underlying the functional and 
structural diversity of synapses, such as the probability 
and short-term plasticity of transmitter release, and the 
extent of postsynaptic receptor activation.  2. Creating a 
molecular map of the neuronal surface by determining the 
location and density of various voltage- and ligand-gated 
ion channel subunits in defined subcellular compartments 
of identified nerve cells. 3. Understanding the mechanisms 
underlying hippocampal network activity during behaviour.

TECHNIQUES AVAILABLE IN THE LAB 

Molecular, neuroanatomical, in vitro electrophysiological, in 
vitro and in vivo two-photon imaging and in silico modeling 
approaches.
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