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Abstract Text:

7. Project Summary In response to PAS-19-319, Creative Bio-Peptides, Inc. will develop the multi-chemokine receptor (CCR2/CCR5/CXCR4) antagonist peptide R103 to prevent,
even reverse, synapse loss and neurodegeneration relevant to Alzheimer’s Disease (AD). Functional impairment in AD results from loss of neuronal spines and dendrites,
preceding and independent of neuronal death. Cofilin-actin rods (rods) are a 1:1 complex of actin and cofilin whose formation is linked to a cellular prion protein (PrPC) and
NADPH oxidase (NOX)-dependent signaling pathway and represents an early AD pathology. Rods form in neuronal processes (neurites) under conditions of energetic and
oxidative stress, such as occur in neuroinflammation, and lead to neurite distal atrophy. Synapse function declines in neurites in which rods have formed compared neurites
without rods from the same neuron and rods are significantly increased in animal models of AD and in human AD brain. Conversely, cognitive deficits in mouse models of AD are
alleviated by decreasing cofilin activity in neurons, reducing its expression, or by inhibiting rod formation through blockage of the (PrPC)/NOX-dependent signaling pathway.
Cofilin plays important roles in dendritic spine dynamics and receptor trafficking and the sequestering of cofilin into rods is detrimental to synaptic function. Recently, antagonists
of the chemokine receptor CCR5 have been shown to be a translational target for restoring synapse loss and motor function in brain injury, stroke and Parkinson’s Disease and
our data shows that chemokine antagonists block rod formation. An earlier clinical analog of R103, the CCR5 antagonist octapeptide DAPTA which has been safely administered
to over 400 persons, prevents synapse loss and in multiple phase 2 trials reversed cognitive deficits and improved functional brain scans in neuro-AIDS. In AD animal models
DAPTA prevented cortical neuronal loss in basal nucleus lesioned aged animals and microglial/astrocyte activation in dentate gyrus, and was protective in ischemic stroke. We
will leverage decades of basic and clinical research on chemokine antagonist peptides in neuro-AIDS to establish synapse protecting benefits of the peptide R103 in AD. We
hypothesize that antagonizing R5/X4 activation with the oral peptide R103 will deliver cognitive benefits in AD and other dementias by preventing rod formation and thus
preserving and restoring synapses. We will determine the ability of R103 to block rods, preserve dendritic spines, and protect synapse function using patch-clamp measurements
of synaptic currents. As a bridge to human clinical endpoints we will make a quantitative PET assessment of R103 inhibition of uptake of the TSPO ligand 18F-FEPPA, a probe of
brain neuroinflammation.
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