
 

Examining options for reactivating,
repurposing and rewiring the brain
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Inside mouse mothers’ hearing center, parvalbumin interneurons (PVin, magenta)
are surrounded by perineuronal nets (PNNs, green). Upon hearing crying pups,
mice with PVin lacking the MECP2 protein (bottom row) experience a dramatic
increase in PNN number and intensity, especially on day one of the experiment
(middle column). This manifests as parental neglect. Credit: Shea
lab/Microscopy Core Facility/Cold Spring Harbor Laboratory

Developing brains become shaped by the sights, sounds, and experiences
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of early life. The brain's circuits grow more stable as we age. However,
some experiences later in life open up opportunities for these circuits to
be rapidly rewired. New research from Cold Spring Harbor Laboratory
Associate Professor Stephen Shea helps explain how the brain adapts
during a critical period of adulthood: the time when new mothers learn
to care for their young.

Shea's work in mice shows how this learning process is disrupted when a
small set of neurons lack a protein called MECP2. In humans, MECP2
dysfunction causes the rare neurodevelopmental disorder Rett syndrome.
Shea's findings could point researchers toward the brain circuits involved
in Rett syndrome and potential treatment strategies. His research could
also have implications for more common neurological conditions.

Shea explains, "It's not lost on us that Rett syndrome patients have
difficulty interpreting and producing language. Difficulties with
communicating are widespread in autism spectrum disorders. One of the
reasons we study Rett syndrome is that this may be a valuable model for
other forms of autism."

The Shea lab's studies of MECP2 began about 10 years ago when he first
learned that female mice with mutations in the Mecp2 gene are poor
parents. When it comes to parenting, most mother mice are quick
learners. But without adequate MECP2 protein, Shea says, "they neglect
their children and don't listen to their cries."

Shea and his team tested how eliminating MECP2 from specific cells in
the mouse brain affected maternal behavior. They found that for pup
retrieval to be delayed, the protein only had to go missing from a small
subset of cells in a sound-processing part of the brain. The crucial cells
are known as parvalbumin (PV) neurons. To efficiently learn to retrieve
their pups, mice need MECP2 in those specific brain cells when they
first hear the young animals' cries of distress.
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Shea points out that PV neurons also play an essential role in brain
circuits earlier in life. These cells normally dampen the signals of other
neurons. But they release this inhibition during development, creating
conditions that are favorable for change. Shea says,

"We find that some of the same mechanisms engaged in development
are actually at play in adults. They can be reactivated and repurposed for
rewiring the brain in a new life time point."

In other words, it's not just about development or adulthood. This
research may provide clues about brain disorders that arise later on, like
dementia and Alzheimer's disease.

The study is published in The Journal of Neuroscience.

  More information: Deborah D. Rupert et al, Selective deletion
ofMethyl CpG binding protein 2from parvalbumin interneurons in the
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