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Research advances in the pathogenesis of hereditary spastic paraplegia type 11
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Abstract: Hereditary spastic paraplegia type 11 (SPG11) is the most common subtype of autosomal recessive hereditary
spastic paraplegia (HSP) and is caused by mutations in the SPGII gene, with the clinical features of progressive spastic
paraparesis, cognitive decline, dysarthria, peripheral neuropathy, muscle atrophy, sphincter dysfunction, and ataxia.
Typical neuroimaging features include thinning of the corpus callosum and periventricular white matter abnormalities.
Molecular genetic research in recent years has shown that the pathogenesis of SPG11 involves at least seven interrelated
mechanisms, i.e., neuroimmune and inflammatory responses, impaired cholesterol transport, abnormal mitochondrial
function and dynamics, defects in axonal transport, disruption of the autophagy - lysosome pathway, neurodevelopmental
disorders, and metabolic imbalance in the hypothalamus. These mechanisms not only clarify the pathogenic basis of SPG11,
but also provide important theoretical support for the development of targeted therapeutic strategies for SPG 11 -associated
HSP. This article reviews these mechanisms and explore future therapeutic directions.
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