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Introduction: Amyloid-associated neurodegenerative diseases, such as Alzheimers disease are the focus of extensive research due to their increasing prevalence in the population. While the general mechanisms of amyloid transformation of the APP protein have been studied using mouse models like the Tg-5xFAD mice, the origin of the imbalanced cellular state that initiates the disease remains unclear. Recent studies suggest that nitric oxide synthase (NOS) knockout, often linked to hypertension in mice, influences amyloidosis severity in mice with APP mutations. This effect is presumably mediated through alterations in the NO/cGMP signaling pathway, which may disrupt normal APP mRNA splicing, leading to increased production of amyloidogenic Aβ peptides. The Nos3 gene, which encodes endothelial NO-synthase (eNOS), plays a critical role in this process. To investigate this further, we generated Nos3 knockout mice using CRISPR/Cas9-mediated embryonal microinjections.
Results and Discussion: We successfully generated Nos3 knockout mice with deletion of 17bp in the second exon, resulting in a frameshift mutation and the introduction of a premature stop codon. This mutation leads to the synthesis of a truncated protein. This mouse model provides a valuable tool for analyzing the NO/cGMP signaling pathway and its role in amyloid-associated pathologies.
Methods: The mouse genome was edited using Cas9 nuclease. A genome editing construct, consisting of sgRNA targeting the Nos3 gene and Cas9 mRNA, was delivered into mouse embryos at the 1-cell stage via cytoplasmic microinjection. Genotyping was performed using PCR amplification followed by Sanger sequencing to confirm the knockout.
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