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Despite the positive effect of glial cell line–derived neurotrophic factor (GDNF) and its recep-
tor Ret in different Parkinson disease (PD) animal models on maintenance, protection and
regeneration of dopaminergic (DA) neurons, clinical trials on PD patients with Ret ligands
are still inconclusive. This discrepancy emphasizes the need to analysis in vivo Ret/GDNF
signaling in more detail under physiological and pathophysiological conditions in improved
PD models.

Here we show the requirement of postnatal Ret signaling in mice especially for the mainte-
nance of substantia nigra DA neurons preferentially dying in PD patients. We developed an
inducible α-synuclein transgenic PD mouse model with progressive DA neuron degeneration
and additional PD hallmarks and found unaltered Nurr1 and Ret protein levels. This chal-
lenges the physiological relevance of α-synuclein mediated Nurr1 and Ret down-regulation
reported for viral overexpression of α-synuclein in rodents. Ret protein is also detected
in human PD brains at all Braak stages. Additional deletion of the Ret receptor in these
α-synuclein PD mice resulted in a more severe DA neuron degeneration and increased au-
tophagy problems proving the occurrence and benefit of Ret signaling under this PD-like
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conditions. Ret signaling also counteracts α-synucleins negative effect on mitochondrial in-
tegrity.
These data prove the in vivo neuroprotective function of Ret signaling even in α-synuclein
accumulating DA neurons and they underpin the importance to continue with the ongoing
clinical PD trials using Ret activators.
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