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RESEARCH PROJECT DESCRIPTION   (brief overview of background, hypothesis, methods, role of medical student, funding and relevant publications)

Corneal scarring is a potential vision threatening complication following trauma, infection, or elective refractive surgeries such as laser-assisted in situ keratomileusis (LASIK).  Current clinical therapies to reduce corneal scarring use non-specific anti-proliferative drugs like mitomycin-C that have substantial risk of serious side effects.  My lab is developing novel gene-targeted antiscarring therapies that are based on the hypothesis that selective knockdown of the two growth factor systems that stimulate corneal scarring, transforming growth factor beta (TGF-β) and connective tissue growth factor (CTGF), will reduce pathological scarring without causing severe side effects.  We are utilizing antisense oligonucleotides, ribozymes and siRNAs that target the mRNAs of the growth factors and their receptors.  The agents are delivered to corneal cells using iontophoresis of protected oligonucleotides or by adenoassociated virus vectors.  Medical students will participate in cell culture experiments assessing the effectiveness of the RNA based drugs in reducing levels of target mRNAs and proteins using Q-RT-PCR and ELISAs.  Effective agents will be tested in rabbit models of corneal scarring.  Funding for the project is provided by the National Eye Institute.
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