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How genes and environment model brain development? Insights from Williams 

Syndrome  

 

Recent research in the field of cognitive neuroscience is providing new insights about 

how the genes, environment, and experience shape brain development, in utero and 

throughout life span and are central to healthy cognitive, social and emotional development, 

which are the cornerstones of infant, child and adolescent mental health. Disruption of the 

normative developmental processes (e.g., during embryogenesis, adverse early 

environment) during critical sensitive periods (prenatal and postnatal) results in a 

detrimental effect upon brain neurodevelopmental trajectories. Specifically, genetic and 

environmental factors exert a modelling action upon the developing brain. 

In line with the aforementioned, the study of neurodevelopmental disorders is an 

important approach to understand the impact of specific genes in the development of 

cognition and neuronal pathways. Illustrating the complex relationship between genes, brain 

and cognition, neurodevelopmental disorders have been taken as “experiments of nature” 

that could give answers to some of the intriguing questions facing scientists and 

philosophers for years: which are the relationships between genes, brain, and cognition?; do 

genes dictate a modular organization of cognition?; in which ways do genes powerfully 

influence the development and organization of human cognition?  

The study of a genetic neurodevelopmental disorder, Williams syndrome (WS) will 

illustrate this complex relationships between genes, brain, and cognition. We will present 

some of behavioral, neuroanatomical, and electrophysiological evidence regarding WS 

phenotype. Additionally, a comparison with a polygenic or complex disease as autism 

spectrum disorder will be carried out. Finally, as there is abundant evidence regarding the 

susceptibility of the young developing brain to the synergistic effects of the environment, we 

will also illustrate some of the neurological impacts as a result of less than optimal 

caregiving, studying institutionalized children experiencing early parental deprivation. 

In this lecture, we will address how can genes and environment model brain 

development, showing how atypical developmental shed light and inform upon typical 

development, by showing the complex dynamic interaction between genes and experience 

in driving changes in brain and cognitive/emotional development.  

Within this framework, our presentation will put together recent findings from these 

clinical and high-risk groups showing how atypical development can inform upon typical 

development, and bringing new insights about genes and environment interplay.  

 

 

 


