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Disentangling complex biology to create blueprints for CNS disease interventions
with stem cells, robotics and Al

The human brain has been described as the most complex machine in the universe. So perhaps
it is unsurprising that that it has been so challenging to understand the root causes and discover
effective treatments for many CNS diseases. To help unravel causal mechanisms, we developed
faithful models of several adult-onset neurodegenerative diseases from patient-derived stem
cells, including models of amyotrophic lateral sclerosis, frontotemporal dementia, Huntington'’s,
Parkinson’s and Alzheimer’s disease. We then examined these models with robotic microscopy,
a high throughput automated imaging platform we developed that can visualize and monitor
pathobiology as it emerges over time in individual brain cells until the fates of those cells are de-
termined. These studies have revealed that neurons mount significant coping responses to dis-
ease-causing misfolded proteins, and that bolstering protein homeostasis might be a broadly
effective therapedutic strateqy in many neurodegenerative diseases. Recently, we developed
and applied artificial intelligence (Al) tools to the microscopy imaging data we generate, which
revealed patterns and phenotypes that were undetectable to the unaided human observer.
New Al approaches may help make intelligible the tremendous complexity of the human brain

in health and disease, and enable progress toward overcoming CNS diseases.
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