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Molecular tweezers - novel protein aggregation inhibitors show promise for
treatment and prevention of amyloidoses
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Abstract

Lysine-specific molecular tweezers are a novel class of compounds that inhibit aberrant protein
aggregation and therefore are promising leads for developing therapy for amyloid-related diseases. These
compounds utilize a unique process-specific mechanism. They bind to exposed lysines with micromolar affinity
and interfere with the combination of hydrophobic and electrostatic interactions that mediate aberrant self-
assembly of amyloidogenic proteins. Because the forces that mediate the initial steps in the self-assembly process
of these proteins are relatively weak, the labile binding of the molecular tweezers is sufficient to inhibit them. At
the same time, this labile binding is not sufficient for interfering with the structure or function of stably folded
proteins. Hence, the molecular tweezers become toxic only at concentrations that are orders-of-magnitude higher

than those needed for effective inhibition of abnormal protein oligomerization and aggregation.

Our lead compound, CLRO1, was found to inhibit the aggregation and toxicity of 12 amyloidogenic
proteins in vitro, including proteins involved in diverse diseases, such as Alzheimer’s disease, Parkinson’s disease,
amyotrophic lateral sclerosis, dialysis-related amyloidosis, systemic amyloidosis, and type-2 diabetes. The
compound has shown beneficial effect in six animal models of four different diseases, including Alzheimer’s
disease, Parkinson’s disease, and systemic amyloidosis without apparent toxicity and thus shows great potential as

a broad-spectrum inhibitor of diseases caused by protein misfolding and aggregation.
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