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ABOUT US

The Cell Physiology & Molecular Neuroscience (PhyNe) group at the Dept. of Drug 
Science in Torino (https://www.dstf.unito.it/do/gruppi.pl/Show?_id=q8tb) is presently 

working on several research projects aimed at understanding the role of voltage-gated 

calcium channels in cell signaling, their regulation by neurotransmitters, hormones and 

drugs and some rare channelopathies that origin from de novo point mutations of 

Cav1.2 and Cav1.3 L-type channels, causing autism and intellectual disabilities (Calorio 

et al., J. Physiol., 2019; Ortner et al., Acta Physiologica, 2019). 

The group received EU grants to support post-doc projects on calcium channel

modulation in endocrine cells and central neurons and more recently a Marie-Curie

Research Training Network funding on “L-type calcium channels in health and disease”

(Cavnet, http://www.eye-tuebingen.de/projectarchive/cavnet/manag_stru.html).

https://www.dstf.unito.it/do/gruppi.pl/Show?_id=q8tb
http://www.eye-tuebingen.de/projectarchive/cavnet/manag_stru.html


OUR RESEARCH INTEREST

Our research team includes myself (Emilio Carbone), another full 
Professor (Valentina CarabellI), an associate professor (Andrea 
Marcantoni), one post-doc, two PhD students, several undergraduate 
students and a cell culture technician (dr. Claudio Franchino).
The group is presently focused on the cellular and molecular causes 
of rare diseases associated to missense mutations of L-type calcium 
channels (autism and intellectual disabilities) (Calorio et al., J. Physiol, 
2019), role of calcium channels on  AP firing and dopamine secretion 
in dopaminergic neurons (Tomagra et al., Front. Neuroscience, 2019) 
and the role of NMDA and RyR receptors on Alzheimer disease 
(Gavello et al., Cerebral Cortex, 2018; Marcantoni et al., J. Physiol, 
submitted). 



OUR PROJECT IDEA
• Project Title: Ca2+-signaling dysfunctions of L-type Cav1 channel missense mutations causing 

ASD: gating defects and therapeutic actions
• Objectives: Identify the molecular mechanisms at the basis of the G406R (Cav1.2) and A749G 

(Cav1.3) mutations leading to ASD. We will use the KI mice TS2-neo and CavAG/WT plus a TS2 
CRE-mouse and a double KI mouse with DHP-resistant Cav1.2 channels generated on purpose.
Specifically:

1. The gating changes that the two mutations induce on the activation and inactivation of Cav1 
channels and AP firing waveforms.

2. The consequences of the two mutations on neural morphology, excitability, synaptic 
transmission and neuronal network activity (MEAs), using autapses, cultured networks and 
slices of hippocampus.

3. The up-regulated Ca2+-dependent pathways in TS2 and CavAG/WT mutated cells, using 
chromaffin cells as homogeneous neuron-like cell model.

4. The most effective drugs and modulators of Ca2+-dependent pathways able to rescue the normal 
neuronal activity of mutated neurons.



Current and Required Partners

No Partner Name Type Country Role in the Project

01 Joerg Striessnig Univ. Austria

Partner, expert on the pharmacology 
and molecular biology of rare 
diseases on neuronal Cav1.3 L-type 
calcium channels

02 Matteo Mangoni CNRS France

Partner, expert on the physiology of 
rare diseases on cardiac Cav3 (T-
type) and Cav1 (L-type) calcium 
channels

03



THANK YOU…

• emilio.carbone@unito.it
• skype contact: emilio.carbone

• mobile: +39.739.8305


