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Abstract
During early brain development, synaptic plasticity allows experience-dependent formation and
refinement of neural circuits. Impaired synaptic plasticity during development, resulting from either
genetic or environmental factors has been linked to several mental disorders. As the brain matures,
large-scale plasticity in the connectivity found in developing circuits is replaced by activity-dependent
alterations of synaptic efficacy, with a limited extent of modifications of existing synaptic structure
and connectivity. This limited plasticity is critical for the learning/memory and many cognitive
functions of the adult brain, for adaptive changes of neural circuits following injuries and drug abuse,
as well as for functional recovery following therapeutic treatment and rehabilitation. In this lecture, I
will review our past findings on molecular, cellular, and physiological mechanisms underlying
neurotrophin- and activity-dependent synaptic plasticity, and suggest potential intervention approaches
for treating brain disorders, particularly the use of task-specific physiological and physical methods
that aim at the modification of specific neural circuits associated with brain dysfunctions. I will also
describe our efforts in using non-human primates for studying higher cognitive functions of primates
and human brain disorders, including the use of gene-editing and cloning of macaque monkeys for
developing disease models for studying brain disorders and developing therapeutic approaches. I will
also describe our current effort in developing a broad-spectrum brain function diagnostic tool-box that
provides quantitative measurements of a large number of brain functions in large human populations
over prolonged periods, in order to help identifying early signs of brain disorders and developing early
intervention approaches.
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