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Lab-created mini-brains reveal how growing
organ maintains neuronal balance

July 27 2017

Creation of organoids from stem cells allows scientists to study discrete areas of
brain as it develops. Credit: Yale University

Scientists can now explore in a laboratory dish how the human brain
develops by creating organoids—distinct, three-dimensional regions of
the brain. In research published in Cell Stem Cell, Yale scientists coaxed
early stage stem cells to create and fuse two types of organoids from
different brain regions to show how the developing brain maintains
proper balance of excitatory and inhibitory neurons.
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A failure to maintain this balance has been implicated in a host of
neurodevelopmental disorders such as autism and schizophrenia.

"The inhibitory neurons migrate from specific areas of the embryonic
brain to the region where excitatory neurons are being produced," said
senior author In-Hyun Park, associate professor of genetics and associate
professor in the Child Study Center. "What we did is to fuse these two
areas and watched the process unfold."

The Yale team used human pluripotent stem cells to grow an organoid
called the human medial ganglionic eminence, which produces inhibitory
neurons and plays a crucial but brief role in early development of the
cortex. By merging this structure with another that produces excitatory
neurons they could track migration of the inhibitory cells, which provide
a crucial check on excitatory neurons.

Understanding the process will not only help researchers understand how
the human brain evolved, but shed light on how imbalances contribute to
many neurodevelopmental disorders.

For instance, excess activity by excitatory neurons has been implicated
in schizophrenia while too much inhibitory neuronal activity may
contribute to depression, Park said. The imbalance has also been linked
to development of autism spectrum disorders he said.
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