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Design of multivalent ligand for the detection and treatment of disease
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any of our most prevalent degenerative diseases such as cancer, diabetes, prolonged and neuropathic pain etc. results

from multiple changes in our expressed genome. We and others have suggested that for the detection and treatment
of these diseases multivalent ligands can provide distinct advantages over monovalent drugs that are the mainstay of most
current therapies. Advantages such as enhanced efficacy and synergy and reduction in toxicities can be expected. The design
of such ligands requires careful consideration of the three dimensional organization of the multiple pharmacophores so that
they can independently, and without interference, interact with their particular receptor/acceptor target and retain their
individual binding affinities and efficacies at each target. Peptides are ideally suited for this purpose. This approach with two
different examples that require different design strategies will be illustrated. In the first case we will design multivalent ligands
that have adjacent, spacer, separated or overlapping pharmacophores and agonist and antagonist activities for the different
pharmacophores for the treatment of prolonged and neuropathic pain but without the development of tolerance, addiction,
or other toxic side effect of current clinical drugs for prolonged and neuropathic pain. In the second example we will develop
novel scaffolds for the design of hetero- and homo- valent ligands for the detection and treatment of cancer. In this approach
the pharmacophores must be arranged in 3D space so that they cross-link receptors/acceptors on the cell surface. The synergies
obtained can be substantial (102 to 103). It will also be demonstrated that tremendous kinetic advantages can be obtain for
cancer detection using this approach.
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