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Previous work 
experience 

1999-2005: Department of Neurology and Neurological Sciences, Stanford University Medical Center, 
Stanford, CA, USA. Identification of functional self-innervation in a subset of cortical interneurons. 
Identification of an endocannabinoid receptor-mediated slow-self inhibition in another cortical interneuron 
subclass. Studies of the physiological relevance of autaptic GABAergic neurotransmission in spike precision 
and synchrony of firing between cortical interneurons. Studies of evoked and spontaneous neurotransmission 
between cortical neurons in slice. Studies of differential inhibition characteristics on different classes of 
neocortical interneurons. Neuropeptide modulation of GABAergic and glutamatergic neurotransmission in rat 
neocortical slices on either pyramidal cells or GABAergic interneurons. 
1995-1999: C.N.R. - Cellular and Molecular Pharmacology Center - Department of Medical Pharmacology - 
University of Milano - Italy. Studies of synaptogenesis in hippocampal neurons developing in primary 
cultures. Study of synaptic vesicle recycling and glutamate release before and after synaptogenesis. Analysis 
of the structural and functional maturation of pre- and post-synaptic compartments during the establishment of 
synaptic contacts. Studies on glia-neuron interactions during synaptogenesis and at mature synapses. Studies 
of glia-neuron interactions during epileptiform activity in hippocampal neurons in culture and in slice. 
1992-1995: Department of General Physiology and Biochemistry - Laboratory of Electrophysiology - 
University of Milano - Italy. Characterization of burst firing in acutely isolated cells from rat neocortex. 
Patch-clamp current-clamp recordings identifying different firing in different cell populations and voltage-
clamp experiments to determine the ionic conductances underlying burst firing. 
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Research 
Interests 

In the mammalian brain, the neocortex is the final destination 
and site of storage and processing of all sensory information. 
The anatomical organization of the neocortex is stereotypical 
among different species and consists of six layers in which 
specific subtypes of excitatory and inhibitory neurons 
generate complex intertwined networks, whose rhythmic 
activities are responsible for complex behavioral functions, 
such as cognition, movement initiation and memory.  
The major interest of our laboratory is the study of the 
cellular physiology of various elements of cortical 
microcircuits, the properties of their connections and their 
contribution to various network activities. Cortical neurons 
represent one of the most heterogeneous cell populations in 
the central nervous system. In particular, our laboratory 
focuses on locally projecting inhibitory GABAergic neurons 
(interneurons), whose activity is crucial, as they represent the 
basic elements that provide cortical feedforward and 
feedback inhibition and prevent development of epilepsy. 
Moreover, neocortical inhibitory interneurons generate, pace 
and modulate the oscillatory activity of large neuronal 
populations. 

 
Using a 
combinati
on of 
electrophysiological, cellular, biochemical and morphological 
techniques, we aim at gaining more detailed information on 
properties of neocortical interneurons The ultimate goal of 
our research is to understand the functional relevance of these 
different neuron subtypes within cortical circuits. 
 
 

 

Left: A cortical inhibitory interneuron filled with a dye and reconstructed. This neuron made massive 
inhibitory contacts with itself, known as autapses, whose activation generates the electrical responses shown 
in white. Right: Two interneuron subtypes (FS and LTS) filled with biocytin and reconstructed to show 
different axonal (blue) and dendritic (red) patterns. 

 
 
 
 

Pyramidal neurons in the neocortex of a 
genetically modified mouse, engineered to 
express a fluorescent protein selectively in 
projecting principal neurons. 

 
Infrared image of an interneuron (left) and 
its electrical activity (right). 
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