The function of Midnolin, a risk factor for Parkinson's disease, in mice
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Introduction. Parkinson's disease (PD) is a neurodegenerative disease resulting from the loss of dopaminergic neurons in the midbrain. We have previously reported that Midnolin (MIDN) is a genetic risk factor for PD. However, the mechanisms by which the copy number loss of MIDN genes increases the risk of PD remain unclear.
Aims. In this study, we aimed to examine the molecular function of MIDN in vivo by developing Midn knockout (KO) mouse lines.

Methods. We established two Midn KO mouse lines with 8 bp and 11 bp deletions, respectively, using CRISPR/Cas9-mediated genome editing. Cryosections of mouse brains were prepared and dopaminergic neurons were observed by immunostaining for tyrosine hydroxylase (TH). We recorded the spontaneous motor activity of 85-week-old mice in an open field.
Results. As Midn homozygous KO mice exhibited pre-weaning mortality, while Midn heterozygous KO mice (Midn+/- mice) survived, we examined the phenotype of the latter. TH-positive neurons in the substantia nigra compacta of the midbrain decreased in Midn+/- mice compared with wild-type (WT) mice at 8 and 26 weeks old. This reduction was more obvious in the 26-week-old mice. However, the spontaneous motor activity of 85-week-old Midn+/- mice at 85 weeks old was comparable with that of WT mice.
Discussion. Although Midn depletion induced a reduction in TH-positive neurons, it did not induce PD-like motor symptoms in mice in the normal condition. To examine the mechanism by which Midn depletion induces a reduction in TH-positive neurons, we plan to compare the expression of genes and proteins in the midbrain of Midn+/- mice with that of WT mice using RNA sequencing and proteome analyses.
