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Alzheimer disease (AD) is a progressive neurodegenerative disorder characterized by
progressive cognitive dysfunction. To identify molecular bases of Alzheimer’s disease, we have
taken three approaches, including 1. Elucidation of genes underlying development of AD, focusing
on affected sib pairs and a large case series of sporadic AD, 2. Search for susceptibility genes
associated with increased risk for AD, and 3. Prospective study (registry of AD) for acquisition of
the natural history of AD.

To elucidate genes based on affected sib pairs with AD, we conducted genome-wide
genotyping, and nonparametric linkage study using the 173 patients from 81 families. In addition,
we further conducted whole exome-sequence analysis of 129 patients from 62 families, where
sufficient amount of genomic DNAs is available. The linkage study revealed a locus with an NPL
score exceeding 3. Exome analysis of the affected sib-pairs revealed pathogenic mutations in
PSENI and CSFIR, which were considered to be pathogenic. From the rest of 60 families, we
found a gene in which rare variants are shared in 8 families.

The search for susceptibility genes was conducted on 2190 AD cases and 2498 control
subjects in whom APOE genotyping had been completed. We revealed that TREM2 p.R47H
variant, which is a risk factor in European and North American populations, is not a risk in the
Japanese population. The finding indicate that rare risk variants conferring susceptibility to AD
may vary among populations. Rare variants, which were suggested by affected sib-pair analysis,
had a moderate risk (odds score: around 2) in the case-control settings.

To start the cohort study on AD, “Cohort and comprehensive genome studies to elucidate
fundamental molecular bases of Alzheimer disease” was approved by institutional review boards
at The University of Tokyo in February 2015 and at Niigata University in April 2015. Viedoc was
used as EDC system and optimized for the cohort study. We have optimized detailed parameters
for brain MRI, PIB-PET and FDG-PET, protocols to measure CSF and serum biomarkers using

the LUMINEX assay, and neuropsychological examinations. We started recruiting research
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participants from March 2016 at the University of Tokyo and from July 2016 at Niigata

University. At the end of March, 17 participants completed their screening and baseline visits
including collection of CSF, serum, DNA, RNA, brain MRI, PIB-PET, FDG-PET and

neuropsychological examinations. We initiated whole exome-sequence analysis using genomic

DNAs collected at the baseline visit.
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