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Roles for MAP3K 12 (mitogen-activated protein kinase kinase kinase 12, DLK, ZPK)
following axon injury.

Takayuki ITon, Aki ITOH

Abstract

It is essential to enhance our understanding of sequential molecular mechanisms which detect injury
to axons and determine how neurons respond to injury signals in order to develop innovative therapeutic
approaches to cure neurological disorders. Accumulating evidence from a number of studies has begun to
clarify the critical role of MAP 3K 12 (also known as DLK (Dual Leucine Zipper kinase) or ZPK (Zipper Protein
Kinase)) in transduction of neuronal stress/injury signals. In this review, we provide an overview of the roles for
MAP 3 K12 including some recent findings. MAP3 K12 is activated not only by axon injury but also by various
stresses such as those leading to the programmed cell death that is prominent during neuronal development.
Following axon injury, either one of two conflicting outcomes is observed in response to the injury signals
mediated by MAP 3 K12; neuronal death or regeneration of damaged axons. In general, neurons in the central
nervous system undergo cell death, whereas axon regeneration occurs in neurons of the peripheral nervous
system. Although the molecular basis of this difference has been elucidated to some extent, each neuronal
lineage at different ages may have distinct molecular responses to axon injury. More complete knowledge of

these molecular injury responses will be necessary to develop effective MAP 3 K12-based therapeutic strategies.

Keywords: Mitogen-activated protein kinase kinase kinase, MAP3 K12, DLK, ZPK, axon injury, regeneration,

neuron death






