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Will present a seminar on

“DESIGNING STRATAGIES FOR NON-INVASIVE

DRUG DELIVERY TO THE BRAIN”

     Drug delivery to the brain is hindered by the presence of the blood-brain barrier (BBB).  The BBB is made up of a unique class of endothelial cells that render the blood vessels of the brain impermeable to most small molecule pharmaceuticals as well as to gene and protein medicines.  In order to overcome this significant obstacle, cellular transport systems can be exploited for non-invasive drug delivery strategies.  A targeting moiety consisting of an antibody binding subunit can be covalently attached to a protein therapeutic.  This fusion can then act as a molecular Trojan horse and gain entry into the brain by functioning as an artificial substrate for the cellular transport system.  Production of such fusion proteins is a challenging problem given that the targeting and therapeutic portions of the fusion are processed differently by biosynthetic production machinery.  To this end, we have used yeast to express a therapeutic fusion protein consisting of a brain-targeting module (OX26 single-chain antibody, scFv) and a therapeutic module (brain derived neurotrophic factor, BDNF).  Expression levels of the brain-targeted scFv-BDNF fusion were maximized by manipulation of expression temperature, cellular folding environment, and gene dosage.  The yeast-derived protein was purified and tested for targeting activity and neurotrophic activity.  In addition, a paucity of known molecular transport systems capable of blood-to-brain drug delivery limits the efficacy of brain-specific delivery strategies.  To overcome this obstacle we are developing combinatorial strategies for the identification of novel cellular transport systems.  Libraries of scFv expressed on the surface of yeast are used to probe the surface protein composition of intact mammalian cells.  In this way, it is possible for concomitant identification of potential membrane transporters and antibody-targeting scFv reagents via yeast cell-mammalian cell conjugates without a priori knowledge of either protein's identity.  In combination, these two research thrusts have the potential to make significant contributions to the solution of the brain drug delivery problem.
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