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UNDERSTANDING HUMAN NEURODEVELOPMENTAL DISEASE: 
FROM EMBRYOS TO ORGANOIDS

Much remains to be understood regarding the cellular and molecular 
principles that govern the development of the human brain, and how 
these events are affected in neurodevelopmental disease. Human brain 
organoids offer a unique platform for these studies. I will share our 
latest approaches to use brain organoids to understand the acquisition 
of human specific features of our brain and discuss how far the field may 
be able to experimentally probe events of human brain maturation and 
aging. We have recently demonstrated that development in vitro can 
occur over very protracted timelines by culturing and studying organoids 
for more than 6 years in culture. We find that organoids continue to 
develop and mature while in culture for these extended time frames, 
and that a strong correlation exists between predicted age of the 
organoids and time in culture. Human brain organoids are capable of 
“recording and recalling” developmental time through these long 
trajectories of maturation in vitro. I will end by showing new data on 
building further complexity in brain organoids, by leveraging outside the 
context of the body old rules of development at play in the embryo.
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