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Abstract

Parkinson's disease (PD) is a condition where specific brain cells, called
dopaminergic neurons, gradually die, leading to difficulties with movement and other
symptoms. Scientists have long believed that motor issues in PD result from reduced
signals sent from a brain region called the thalamus to the motor cortex, which
controls movement. However, our study challenges this idea. Using advanced
optogenetics techniques, we directly inhibited specific neurons in the thalamus of
mice to observe their response. Surprisingly, instead of staying inactive, these
neurons became more active—a phenomenon known as "rebound excitation." This
abnormal activity caused symptoms in the mice, such as muscle stiffness and
tremors, which resemble those seen in PD patients. When we blocked this rebound
firing, the mice's motor symptoms disappeared, showing that this mechanism is
likely responsible for the movement problems in PD. This finding reshapes our
understanding of PD symptoms and offers new insights into how the brain controls
movement. Furthermore, we are exploring a novel approach to treating PD by
targeting a specific type of calcium channel, CaV3.1, in the thalamus. Our research
focuses on developing antisense-oligonucleotide (ASO) drugs that could prevent PD
symptoms and protect brain cells from dying. These promising therapies could
represent a new generation of treatments for Parkinson’s disease and related
disorders.
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