
 

 
 
 
Dr. Harald Janovjak 
 
Title: 
Optogenetic repair in a genetic model of Parkinson’s disease 
 
Abstract: 
The death of important cell populations underlies of a wide range of human disorders, 
including Parkinson’s disease. Current strategies to counter cell degeneration, such as the 
injection of growth factors or growth factor gene therapy, lead to the undesired activation 
of healthy bystander cells or to non-natural modification of neural circuits. I will first 
introduce new optogenetic methods that we developed to activate cellular signaling 
pathways, including those driving cell survival and proliferation. I will then demonstrate how 
one of these optogenetic methods allowed delivering cell type-specific pro-survival signals 
in a genetic model of Parkinson’s disease. In Drosophila and human cells that exhibit loss of 
the PINK1 gene, akin to autosomal recessive Parkinson’s, optogenetics efficiently 
suppressed disease phenotypes on the mitochondria, tissue and organism levels. This work 
demonstrates a ‘remote controlled’ and thus spatio-temporally precise strategy to interfere 
with degeneration. This strategy may open new avenues towards tissue repair in a variety of 
disease contexts, including but not limited to disorders of the brain. 
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