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Abstract 

The late onset Alzheimer's disease(LOAD) has multiple risk factors such as, type II diabetes, ageing of the blood brain barrier, or genetic variants such as APOE4. The early onset Alzheimer's disease is purely genetic, with genetic mutations in presenylin 1,2, or amyloid precursor protein. For long time it has been postulated that genetics might play a role in the late onset form of the disease. However, the genetic aspect of the late onset of the disease remained elusive, despite more than two decades of intensive research. Most of the genetic studies conducted  so far used cells from dead tissue. Given the change of the gene expression with the cell cycle, these experiments measured “genetic noise”. In our novel approach cells were synchronized, therefore elevating the gene expression signal. 

This novel way of detecting personalized dysregulated genetic pathways in LOAD using NGS, can lead to therapeutic interventions. Preliminary studies, in skin fibroblasts, of autopsy confirmed Alzheimer's disease cases (n=6), show statistical significant differences (P<0.05) of gene expression levels when compared with other types of dementia samples(n=2). 36 of the  dysregulated genes in the first training set were confirmed in the second validation  study with autopsy confirmed dementia samples(n=3) and Alzheimer's disease samples (n=2) under  a statistical significance of (P<0.05). The 36 cross validated genes are the basis of this AD biomarker for LOAD. 

The wealth of dysregulated genetic pathways clearly validate the multifactorial nature of LOAD. Furthermore, this method provides a gateway for precision targeting and treatment. 11 out of the 36 cross-validated genes are already targeted by drugs and 8 of these drugs, are already approved.  12 know disorders are related with the 36 cross-validated genes, and 9 out of the12 disorders represent risk factors for Alzheimer’s Disease.
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