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Neuroplasticity is the ability of the nervous system to respond to stimuli by reorganizing its structure, function and 
connections. One of the goals of modern neuroscience is to understand the mechanisms underlying 
neuroplasticity, which ultimately enables us to control or restore the brain function in a predictable way. Motor 
learning and recovery from stroke are two examples where neuroplastic mechanisms play an essential role in 
acquiring new skills or restoring the loss of function within the motor system. However, recent evidence using 
novel multimodal neuroimaging techniques has demonstrated that motor plasticity is a multi-stage process that 
extends beyond the traditional boundaries of the motor areas of the brain. In this talk, I will present a model of 
neuroplasticity in motor learning, in which somatosensory brain areas and intrinsic spinal cord circuits are the 
integral parts of the learning process. Furthermore, I will discuss the dynamical processes by which motor 
memory traces evolve over time to consolidate newly acquired information. In relation to motor recovery, I discuss 
how normal neuroplastic processes involved in learning are disrupted following stroke. In order to restore normal 
brain function post-stroke, I will present new findings on the role of neuromodulation (optogenetics) to enhance 
sensorimotor function and normalize global brain networks. Finally, I will describe the future directions for my 
proposed research program. 
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