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Introduction
Alzheimer's disease (AD) is a  chronic neurodegenerative disease that usually starts gradually and  becomes worse over time. It is commonly associated with dementia. Advanced stages of AD manifest through language problems, mental disorientation, loss of motivation,  mood swings and behavioral issues  Additionally, AD is associated with loss of bodily functions and death.  AD is caused by point deletions or mutations in the genes of presenilin 1 (PSEN1), amyloid precursor protein (APP) and presenilin 2 (PSEN2). Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR)/Cas9 is a system consisting two molecules that introduce a change or Mutation into the DNA. Cas9 is thought to be an enzyme acting as a pair of molecular scissors to cut DNA strands at locations of the genome to add or remove bits of DNA. 
Experimental design as in Figure 2
The experiment in figure 2 is InDEL Formation Workflow in which cells are transfected with plasmids in order to express Cas9 and guide the sequences of RNA in provision of appropriate tools. The double-stranded DNA is cleaved by Cas9 and repaired by NHEJ, a process prone to error and leads to characteristically short deletions and insertions which can are sufficient in taking frameshift mutation hence preventing expression of functional proteins.  Some of the key steps in this design are: gRNA design, selection of a Cas9 expression plasmid, transfection of cells with Cas9 and gRNA plasmid and post transfection enrichment involving confirmation InDEL formation. 
Results in Figure 4 and 5
CRISPR/Cas9 Treatment is associated with decreased levels of secreted Ab. Mutated allele in fibroblasts from AD patients with the APPswe mutation can be targeted with the CRISPR/Cas9 system. Designing gRNAs against the double-nucleotide mutation led to a strong achievement of a selective disruption of the mutated allele, leaving the wild type of allele more intact.  The technology led to decreased generation of Ab42 and Ab40 using conditioned media from the transfacted cells treated with gRNA against the APPSW allele. Among the gRNAs against the mutated site, both SW1 and SW2 showed a high efficacy of decreasing Ab levels and disrupting the APPSW allele. Both the 20- and 19-nt-long gRNAs were effective in disrupting the APP gene through frameshift deletions. 
General Results
In AD, the APPswe mutation and dominantly acting neurogenerative disease genes are suitable targets.  AD due to mutation of APP genes leads to an increased generation and acceleration in deposition of Aβ peptide in the affected areas of the brain. CRISPR/Cas 9 technology is used to target mutate allele in patients suffering from AD and APPswe mutation. Decreased generation of Aβ40 and Aβ42 is demonstrated in AD patients treated with gRNA. 
The 20-and 19-long gRNAs are the most effective in disruption of APP gene through frameshift deletions with a corresponding decrease in Aβ40 and Aβ42 levels. The gRNA should be longer than 17-nt since the 17-nt-long gRNA used was not effective. The 20-nt WT gRNA designed against non-mutated cells was very effective in reducing level of Aβ. Additionally, the heterozygous APPswe cells displayed decreased levels of Aβ and were influenced by the treatment of WT gRNA. 
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