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Understanding how neurons regenerate their damaged axons is an important
research topic, expected to make a major contribution to finding efficient therapy for conditions
such as spinal cord injury. We used the small worm C. elegans as a model organism to analyze the
function and regulation of the MAPK pathway, shown previously to have a major role in regulation of
axon regeneration in both humans and worms. We found that the transcription factor ETS-4, an
important upstream activator of the MAPK pathway, is inhibited under normal conditions by
SUMOylation by TDPT-1. Upon axon injury, another transcription factor, MXL-1, binds to TDPT-1,
thereby protecting ETS-4 and allowing it to induce activation of the MAPK pathway to promote axon
regeneration. Further analysis showed that MDL-1 usually prevents the binding of MXL-1 to TDPT-1,
but the F-box protein SDZ-33 initiates the proteasomal degradation of MDL-1 upon axon injury to
promote MAPK activity and axon regeneration.
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