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The brain is formed by a myriad of different elements, the neurons that interact dynamically forming a 
highly connected network. As a result, the brain operates as a non-linear, noisy, highly dimensional system 
showing an extremely rich dynamical behavior. One of the most challenging questions in neuroscience is 
how learning and memory, the foundational pillars of cognition, are grounded in stable, yet plastic, states 
in relevant neurons. Technical limitations however, along with a lack of interdisciplinary integration, have 
so far hampered the comprehensive elucidation of perturbations underlying dysfunction of cognition-
relevant neurons. Children with intellectual disability (ID) and their corresponding genetic mouse models, 
exhibit a significant deviation of neurobiological mechanisms governing normal brain function and leading 
to cognitive impairments. Despite the heterogeneity of genetic and environmental aetiologies underlying 
both syndromic and non-syndromic forms of ID, they are often characterized by overlapping impairments. 
The disruption of neural plasticity is a common pathognomonic feature related to cognitive impairment 
across IDs, likely due to deregulation of synaptic protein synthesis and dendritic spine signalosome, thus 
opening the possibility to discover drugs for restoring cognitive function not restricted to a specific 
disorder. These discoveries pave the way for a change in paradigm in psychopharmachology. 
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