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Figure 1 Various types of copy number variations. A: Both parents have 2 copy numbers, and the de novo deletion in the offspring results in a
decrease in copy number, such as 17g21.31 microdeletion syndrome; B: both parents have 2 copy numbers, and the de novo duplication in the
offspring results in an increase in copy number, such as early-onset Parkinson’s disease caused by SNCA copy number duplication; C: both parents
have 3 copies, different recombination forms cause a relative increase or decrease in the copy number of the offspring
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Table 1 Copy number variations of APP, MAPT, SNCA and rare neurological diseases
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Figure 2 Comparison of A pathology in Alzheimer’s disease and Down syndrome. LOAD, EOAD caused by 4PP copy number duplication or DS-
AD all have AP plaques. The main differences include the age of onset and pathogenic mechanism. The pathogenic mechanism of LOAD is very
complex and may involve multiple processes such as AP generation and degradation; EOAD caused by APP copy number variations and DS-AD are
associated with increased APP gene dosage, accompanied by an elevated risk of cerebral amyloid angiopathy
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Figure 3 Comparison of tau protein-related animal models. The various mouse models, including tau knockout, overexpression, and mutations, all
exhibited neurological damage, with differences in the timing of phenotypic onset. The cognitive impairments in the different mouse models were as
follows: 12-month-old tau knockout mice showed impaired short-term memory in the Y-maze test; 6-month-old hTau mice showed poor performance
in visuospatial learning test; 16-month-old TauAK280 mice showed impaired performance in the Morris water maze and passive-avoidance paradigms;
and TauC3 mice showed deficits in the Y-maze and Novel Object Recognition as early as 1.3 months of age; Tau-A152T, Tau-P301S and Tau-P301L
mice showed impaired spatial memory in the Morris water maze at 17 months of age, 6 months of age and 2.5-4 months of age, respectively
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Table 2 Treatment strategies for rare neurological diseases
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Rare neurological disorder is a group of diseases that are phenotypically complicated and largely incurable, and its pathogenesis
remains poorly understood. Multiple clinical studies have indicated that copy number variations in key proteins associated with
common neurodegenerative diseases, such as Alzheimer’s disease and Parkinson’s disease, may lead to rare neurological disorders.
This review focuses on the copy number variations related to A, tau, and a-Syn and provides evidence of their links to rare
neurological diseases. Further, this review highlights the similarities and discrepancies between rare neurological disorders and
common neurodegenerative diseases, with the aim of providing new insights into the therapeutic strategies for these diseases.
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