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General introduction and outline of this thesis

The human body is not able to effectively regenerate the injured spinal cord following
traumatic injury. The failure of recovery is due to the complexity of a spinal injury, including
broken vertebrae, bleeding, inflammation and reduced spinal cord perfusion. These clinical
challenges can now be well managed surgically. After stabilisation of the lesion site,
spontaneous regeneration of the damaged axon tracts is limited. Disruption of the spinal
cord tracts results in paralysis below the lesion, affecting mobility and sensation which has
profound negative effects on quality of life for the patient. To date, there are no effective
treatments that can reliably promote regeneration of spinal cord injuries and achieve
restoration of function.

The peripheral nervous system (PNS) is capable of robust regeneration following injury which
often results in recovery of function. Conversely, the central nervous system (CNS) exhibits
limited recovery following injury. The dorsal root ganglion (DRG) neurons have a single
branched axon with one branch in the central nervous system (in the spinal cord) and one
branch in the peripheral nervous system. It has been understood for some decades that DRG 
neurons respond strongly to a peripheral axon injury, which leads to regeneration, but not
after a central axon injury, which exhibits limited regeneration. It was shown that a so-called
conditioning lesion of the peripheral axon, prior to a central axon lesion of the same DRG 
neuron, results in considerable sprouting of the central branch into a spinal cord lesion. It
can be deduced that the changes the DRG neuron undergoes after peripheral injury are
crucial for successful regeneration. 

Gene expression profiling of DRG neurons has determined that a large number of
regeneration associated genes (RAGs) are differentially regulated following peripheral but
not central DRG axotomy. It is likely that this gene expression program is responsible for the
regeneration observed following peripheral lesion, and for the sprouting seen after a 
conditioning lesion and spinal cord lesion. To harness the power of the RAG program after
CNS injury, individual RAGs have been overexpressed, but the higher levels of regulation of
this so-called ‘RAG program’ of gene expression, are not well understood. However, a
number of RAG transcription factors (RAG TFs) have been identified which may regulate RAG 
expression. It is thought that multiple TFs will be required to activate RAG expression. Thus,
it is the aim of this thesis to identify transcription factor combinations capable of driving the
RAG program and promoting regeneration after CNS injury. This was approached in three
stages.
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