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Drug discovery for Alzheimer’s disease: A focus on small molecule able to disrupt PrPC - Apos
binding, to block PrPC-dependent cognitive defects
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lzheimer’s disease (AD) is characterized by a severe loss of memory function. It has been proposed that AD associated

memory loss is caused by soluble amyloid-beta oligomers (OS), especially during early stages of AD before significant
neuronal cell death has occurred. It has been shown that PrPC mediates the toxic effect of AP oligomers and is required for A
oligomer-induced suppression of synaptic plasticity, synapse damage, and neuronal cell death APos binding to PrPC results
in Fyn activation which leads to NR2B subunit of NMDARs phosphorylation and in tau hyperphosphorylation, the second
pathological hallmarks of AD. Treatment with PrPC antibodies against the Ap oligomer binding site prevents the inhibition
of long-term potentiation and reverses cognitive deficits in AD transgenic mice. Copper ion (Cu**) is another important
plyer in this scenario. In fact, the PrPC in its copper-loaded state binds to the NMDAR complex to allosterically reduce its
glycine affinity, thereby increasing desensitization. When copper is chelated (i.e., by BCS or monomeric Ap1-42) or when
PrPC is absent or functionally compromised (by GPI anchor cleavage or binding to AP oligomers), glycine affinity is enhanced,
reducing receptor desensitization and producing pathologically large, steady-state currents that contribute to neuronal damage.
There has been considerable interest in identification of compounds that bind to PrPC, stabilizing its native fold and thereby
acting as pharmacological chaperones to block prion propagation and pathogenesis. However, compounds binding PrPC could
also inhibit the binding of toxic species and may have a role in treating AD. The work outlined here details investigations
into a group of around 100 compounds. These were screened in HEK 293 and N2a differentiate cells, wild type expressing
PrPC in order to establish and optimize their in vitro ability to disrupt AB1-42-PrPC binding, establish their structure-activity
relationship and identify a lead compound.
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