Linkage to a new locus on chromosome 6 in an Iranian pedigree diagnosed with
early onset Parkinson’s disease (EOPD)

Afagh Alavi®, Elham Ghorbanpour °, Moohebat Pourmajidian ©, Elahe Elahi®®, Gholamali Shahidi®

? Genetics research center, University of Social Welfare and Rehabilitation Sciences,
Tehran, Iran.
b Department of Clinical Biochemistry, Faculty of Medicine, Tehran University of Medical Sciences,
Tehran, Iran.
‘Department of Biotechnology, College of Science, University of Tehran, Tehran, Iran
4School of Biology, College of Science, University of Tehran, Tehran, Iran
€ Department of Neurology, Iran University of Medical Sciences, Tehran, Iran

Abstract

Statement of the problem: Parkinson’s disease-(PD) is a
common neurodegenerative disorder characterized by motor
(resting tremor, bradykinesia, and rigidity) and nonmotor
features. The incidence of PD increases with age. Five principal
genes have been identified for this condition, naming: SNCA,
LRRK2, PRKN, PINK1, and DJ-1. Mutations in these genes
account for the disease in a few percent of patients, suggesting
other PD-causing genes remain to be identified.

The purpose: To identify the potential genes responsible for PD
in a highly consanguineous Iranian family, showing no
deleterious mutation in any of the previously identified genes.
Age-at-onset of symptoms was in the second decade of life, and
the inheritance was autosomal recessive.

Methodology: Genotyping was performed in unaffected
parents, two unaffected and two affected siblings. Exome
sequencing was done on two affected and two unaffected
siblings. Homozygous regions common to all affected and
absent in non-affected were sought. Preliminary filtering of
sequence variations was done to identify all (nonsynonymous,
stopgain, stoploss, deletion, and insertion) homozygous
changes present in both affected that were absent in
unaffected siblings in homozygous state and were positioned
within the locus identified by homozygosity mapping.
Subsequently, variations with a reported MAF<0.01 in public
databases were removed to finally find the disease-causing
variations.

Findings: The disease status in the family was linked to a large

homozygous region (15Mb) on chromosome-6, containing 130
genes. The filtering criteria used for WES revealed seven
variations that had been located in the homozygous region. One
of these variants segregated with the disease status in the family
and was not detected in 500 lranian healthy controls. Our
ongoing functional studies on the candidate gene suggest a
promotion in apoptosis upon overexpression of this gene in Hela
cells. Conclusion and significance: Our finding can provide insight
into the etiology of dopaminergic neuronal death in the midbrain
as the principal hallmark of Parkinson's disease.
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