CANSHANK

Involvement of the insula in the Autism
neurodevelopmental disorder

Project Coordinator:

Elena Martin Garcia, Dept de Ciéncies Experimentals i de la Salut (DCEXS),
Universitat Pompeu Fabra (UPF), Parc de Recerca Biomédica de Barcelona (PRBB)

Barcelona, Spain
Project Partners:

Beat Lutz, Leibniz Institute for Resilience Research (LIR) gGmbH, Mainz, Germany

Michael Schmeisser, University Medical Center of the Johannes Gutenberg-
I I University, Institute for Microscopic Anatomy and Neurobiology, Mainz, Germany

Giovanni Marsicano, INSERM U 1215, Neurocentre Magendie, Bordeaux, France

We will explore the pathophysiological mechanisms underlying autism spectrum
disorder (ASD). ASD is a multifactorial complex disorder involving multiple genes,
environmental factors, and the interaction among these factors. We will focus
our attention on the involvement of a neuromodulatory system, the endogenous
cannabinoid system, in specific cell types of a crucial brain region that represents
a hub of communications, the insular cortex. We will use a well-recognized genetic
mouse model of ASD, the deletion of the Shank3 gene, and several complementary
experimental approaches: additional genetic mouse models, behavioral and
electrophysiological techniques, viral vector strategies to express and delete some
genes in specific cell types in the brain, strategies to investigate the use and the
transformation of energy at the cellular level and human cerebral organoids. These
techniques will provide important information to clarify the specific mechanisms
underlying ASD. We hypothesize that the genetic deletion of Shank3 makes an
imbalance of the insular endocannabinoid system signaling in specific cell types in
a vulnerable period during neurodevelopment. These alterations seem responsible
for the onset of neurodevelopmental alterations leading to ASD and the different
symptoms of this disorder. We are a consortium with all the tools and expertise
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