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PUBLIC ABSTRACT

Objectives and Rationale: The optic nerve conveys precise information about the outside world from the eye to

the brain. Unfortunately, like most pathways in the central nervous system (CNS), the optic nerve cannot grow

back again if it is injured, and moreover, the cells that give rise to the nerve fibers (axons) that comprise the optic

nerve, the retinal ganglion cells (RGCs), soon die. Consequently, victims of traumatic nerve damage, as can

occur on the battlefield or in civilian life, sustain life-long losses in vision. Recent research from the three

collaborating investigators and other labs has identified some of the molecules that control the ability of RGCs to

survive after their axons have been injured and that enable these cells to regenerate their axons. This research

has led to treatments that enable a relatively small number of RGCs to regrow damaged nerve fibers from the

eye to the brain, leading to a partial recovery of simple visual responses. The proposed studies will use a

systematic approach to define the molecular changes that are associated with axon growth in three distinct

conditions and then use gene therapy to determine to what degree altering the levels of these molecules in

RGCs of mature animals will enhance axon regeneration and functional recovery above the small amount

currently possible.
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