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English abstract 
In order for individuals to respond to a changing environment, connections 
between nerve cells need to be flexible – commonly referred to as plasticity. I 
investigated the molecular mechanisms that determine when and how 
neurons become more or less flexible in their connectivity, in particular during 
regenerative axon growth and higher cognitive functioning, and how this is 
regulated by transcription factors. Previous research showed that CREB and 
NFIL3 regulate the same plasticity genes, CREB activating their expression, and 
NFIL3 inhibiting it. I set out to test if manipulating Nfil3 gene expression or 
protein function can be used to increase neuronal plasticity, both in a 
peripheral nerve regeneration paradigm, as well as in a behavioral paradigm in 
the central  nervous system. In contrast to previous in vitro results, I found that 
blocking Nfil3 expression or protein function causes impaired peripheral nerve 
regeneration after injury in vivo. In the central nervous system, I observed  
decreased behavioral flexibility after blocking Nfil3 expression. Gene 
expression analysis through CAGE sequencing revealed a reduced induction of 
plasticity gene expression at 30 minutes after fear conditioning. I conclude that 
CREB and NFIL3 together regulate the expression of plasticity genes. In the 
brain, NFIL3 deficiency leads to a dysregulation of plasticity genes and an 
impairment of cognitive flexibility. Removal of NFIL3 does however not boost 
regeneration-associated gene expression to enhance regenerative axon growth 
and functional recovery in the peripheral nervous system in live animals, while 
it does in culture experiments. Further research will be needed to determine 
the spatial and temporal requirements for Nfil3 expression to affect plasticity 
in different neuronal systems and under different experimental conditions.  


