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Glaucoma is a neurodegenerative disease characterized by the apoptotic death of retinal ganglion 
cells (RGCs). The primary insult to RGCs in glaucoma is thought to occur to their axons as they 
exit the eye in the optic nerve head. However, pathological signaling pathways that exert central 
roles in triggering RGC death following axonal injury remain unidentified. 
 
It is likely that the first changes to occur following axonal injury are signal relay events that 
transduce the injury signal from the axon to the cell body. Here we focus on the c-Jun N-terminal 
kinase (JNK1-3) family, a signaling pathway implicated in axonal injury signaling and 
neurodegenerative apoptosis, and likely to function as a central node in axonal injury-induced RGC 
death. We show that JNK signaling is activated immediately after axonal injury in RGC axons at 
the site of injury. 
 
Following its early activation, sustained JNK signaling is observed in axonally-injured RGCs in the 
form of JUN phosphorylation and upregulation. Using mice lacking specific Jnk isoforms, we show 
that Jnk2 and Jnk3 are the isoforms activated in injured axons. Combined deficiency of Jnk2 and 
Jnk3 provides robust long-term protection against axonal injury-induced RGC death and prevents 
downregulation of the RGC marker, BRN3B, and phosphorylation of JUN. 
 
Finally, using Jun deficient mice, we show that JUN-dependent pathways are important for axonal 
injury-induced RGC death. Together these data demonstrate that JNK signaling is the major early 
pathway triggering RGC death after axonal injury and may directly link axon injury to 
transcriptional activity that controls RGC death. 
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