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A new approach based on dendrimeric aptamers-modified magnetic nanoparticles for early detection and treatment of Alzheimer’s disease.
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Alzheimer’s disease (AD) is a progressive neurodegenerative disorder mainly characterised by the production and deposition of the β-amyloid protein (Aβ) within the brain. To date, the diagnosis of AD is based on clinical examinations and identification of typical symptoms such as memory loss and disorientation. The use of biological markers through MRI, PET scans and cerebrospinal fluid (CSF) analyses has also been used, but still face limitations in detecting Aβ at the earliest signs of AD impairment. Recently, short peptides [KLVFF] have demonstrated to overcome these problems by inhibiting Aβ formation and aggregation both in vivo and in vitro. However, their efficacy in the treatment of AD is restricted by their lack of stability. 
This work aims to validate the ability of branched KLVFF aptamers to interact with Aβ once covalently grafted on the surfaces of silica magnetic nanoparticles (MNPs). 
They have initially been created by a common solid phase peptide method and then used to modify the MNP surfaces using a carbodiimide chemistry. Afterwards, a solution of 1mg/mL Aβ was then added and incubated overnight. FTIR, human Aβ ELISA and light microscopy were used to assess the potential of MNPs to capture Aβ at different incubation time. The known linear sequence was used as positive control.  
The higher HPLC purity of the KLVFF aptamers led to the successful MNP modification. At Day1, the excess of free amine-specific functional groups exposed on KLVFF directed MNPs to capture Aβ and to form larger aggregates which were big enough to be detected with the naked eye when compared to the linear form. The aptamers selectively bound to a particular hydrophobic domain in Aβ and gradually disrupted both their formation and aggregation in vitro.
Their use is believed to provide a robust and evidence-based method for the detection of AD biomarkers.
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