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Elucidation of miRNA regulation disorder in Parkinson®s disease
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In recent years, causative genes for familial Parkinson®s disease have been
discovered one after another, and it has been attempted to elucidate the pathogenesis of sporadic
Parkinson®s disease through its analysis. Parkin is the most frequent cause gene for familial
Parkinson"s disease (PARK2). We have identified several types of microRNAs bound to parkin in the
intracellular mitochondrial and nuclear fractions as we proceeded to elucidate the pathogenesis of
PARK2. Among them, it was suggested that parkin is involved in the processing of miR-132.
Furthermore, the expression of miR-132 and pre-miR-132 in all fibroblasts (4 patients) obtained by
skin biopsy of PARK2 patients showed a clear decrease compared to healthy controls.
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Real time PCR of miRNA associated with Parkin
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Affer UV-crosslinking the cells, each solubilized fraction was immunoprecipitated with
an anti-parkin antibody (PRK 8), microRNA was extracted from the precipitate, and
cloning was carried out. As a result, five kinds and six kinds of microRNAs were
identified in mitochondria and nuclear fraction, respectively. Among them, mRNA
constantly bound to parkin were three types, miR-132, miR-638 and miR-26a-2.
Furthermore, real-time PCR analysis was performed from the precipitation product of
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In addition, pre-miR-132 was detected from both the nuclear and
mitochondrial fractions from this precipitated product. This strongly
suggested that parkin is involved in the processing /generation of
miRNA.
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parkin antibody, and the most expressive one was miR-132.

Endogenous association of Parkin with Drosha Intracellular localizaion of endogenous Drosha
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The relation between Drosha complex and parkin was examined by immunoprecipitation
method. In the method, the cultured neuron SH-SY5Y was separated into nuclear and
mitochondrial fractions, each was solubilized, and then immunoprecipitation was
performed using an anti-parkin antibody (PRK 8). As a result, surprisingly, Drosha protein
was also detected in mitochondrial fraction. Furthermore, Drosha bound to Parkin was
detected in nuclear fraction and mitochondrial fraction. This suggests that pri-miRNA
exists in mitochondria and mRNA processing involving Drosha may be occurring.

The Drosha protein was detected in not only the nuclei but also the mitochondria
detected by anti-Complex3 antibody.

Expression study of miR-132 using skin fibroblasts
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In order fo investigate whether Parkin is related to the production of miR-132, the expression of
fibroblasts in 4 patient with PARK 2 was compared with that in healthy 4 subjects. The
expressions of miR-132 and pre-miR-132 were clearly reduced in patients. It was suggested that
Parkin promotes the processing /generation of miR-132, and suppression of the expression of miR-
132is involved in the development of PARK2 pathology.

8

Parkinson’s disease in Tokushima National Hospital of 2016-2017. J Tokushima Natl Hosp.
2018; 9:14-17.



dopaminergic transmission disruption. Acta Neurol Belg. 2018; 10.1007/s13760-018-
0921-0.

5) Fujimoto M, Nagahama K, Kuroda Y. The experiment procedure for a study assistant:
Pitfalls of experimental kits J Tokushima Natl Hosp. 2017; 8:25-28.

6) Kawarai T, Tajima A,_Kuroda Y, Mitsui_T(10 ) et al.. A homozygous mutation of

VWAZ3B causes cerebellar ataxia with intellectual disability. J Neurol Neurosurg Psychiatry.
2016 87:656-662.

mictochondrial targeting. J Tokushima Natl Hosp. 2016; 7: 35-38.

11
1) Parkin and O-GIcNAc modification 59 2018
2) Klokin 1 2 72
2018
3) FRET 72
2018
4) Parkin is associated with miRNA processing XX World Congress of
Neurology 2017
5) O-GIcNAc 71
2017
6) 71
2017
7) 71
2017
8) Regulation of Parkin/ChPF expression 57 2016
) Parkin is involved in miR 132 processing 57
2016
10) Klokin 1
70 2016
11) 70
2016
0
o 0



€y

Takao Mitsui

8 80294726

@

Ryuji Kaji



