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Project Summary

ANOWLEDGE MOBILIZATION & IMPACT

Growing new dendritic spines to correct cognitive deficits

of schizophrenia

Background

Cognitive dysfunction is a symptom of many neurodevelopmental and
acquired brain disorders - including schizophrenia, autism spectrum disorder,
Parkinson's disease, Alzheimer's disease and stroke. It is also the main
barrier to social well-being and long-term rehabilitation and recovery.

While there are differences in the underlying mechanisms between these
various disorders, they are all fundamentally alike in that the cognitive deficit
results from a loss of normal glutamatergic transmission in the brain. This
process is critical for learning and memory. Glutamate is the body's most
prominent neurotransmitter and the brain's main excitatory neurotransmitter,
vital for sending signals between neurons, which is why the impacts are so
significant when the system is disrupted.

The Problem

There have been some attempts to address the cognitive impairment in
schizophrenia through pharmaceuticals, but the outcomes have been
unsatisfactory and it remains an unmet need.

There is a particular structural abnormality in the brain of schizophrenia
patients that is considered a hallmark of the condition - a loss of 'dendritic
spines’, the key to neurctransmission of glutamate between neurons. The
adult brain has limited capacity to re-grow dendritic cells and if a
pharmaceutical intervention does not attempt to address this, it is perhaps
not surprising that the intervention is not able to address the cognitive
impairment successfully.

Our long-term aim is to find a solution to address this structural abnormality
that leads to dysfunctional glutamatergic neurotransmission in patients with
schizophrenia, to alleviate the associated cognitive impairment.

The Project

In this project, we will attempt to re-grow functional dendritic spines in an
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animal model of schizophrenia for the first time. By re-growing dendritic spines, we intend to restore glutamatergic

neurotransmission and improve cognition.

This approach is grounded in compelling evidence from multiple labs that we can facilitate formation of new dendritic
spines in the prefrontal cortex by blocking a recently-discovered molecule that normally prevents dendritic spine growth in
the adult brain. We hope to show that following our intervention, these newly formed dendritic spines mature and develop

into functional synapses and that cognitive behaviours are improved.
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