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The possibility to manipulate signaling using optogenetic technologies has opened new ways of 
intervention on cellular function. However, due to the complexity of the mechanisms involved, few 
attempts have been made so far to modulate transcription of endogenous genes in higher mammals.  
 

The RE1-silencing transcription factor (REST) is a transcriptional repressor controlling several neuronal 
genes, regulating nervous system development and lineage specification. REST, normally expressed at 
low levels by mature neurons, it is an important actor of homeostatic plasticity both at excitability and 
synaptic levels by regulating the transcription of a cluster of neural genes including ion channels and 
synaptic proteins. Moreover, REST is dysregulated, more often upregulated in several brain diseases 
including epilepsy.  
 

To interfere with REST dysregulation, we engineered novel optogenetic probes able to spatially and 
temporally modulate REST action using the LOV2 domain of Avena sativa (AsLOV2), a photosensitive 
protein that undergoes reversible light-dependent conformational changes. We generated and 
validated a series of photoswitchable AsLOV2-peptides able to modulate REST activity when subjected 
to specific patterns of illumination. These probes provide a way to modulate REST-dependent 
transcription, and to counteract the long-term changes in gene expression that take place in the 
pathological environment of the epileptic brain. 
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