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1) Analysis and re-analysis of exome sequencing data from patients with primary
immunodeficiencies

In collaboration with Shigeaki Nonoyama (Department of Pediatrics, National Defense Medical
College) and Kohsuke Imai (Department of Pediatrics and Developmental Biology, Tokyo Medical
and Dental University), we consolidated approximately 100 exome sequencing data obtained from
patients with primary immunodeficiencies (PIDs) in Kazusa DNA Research Institute (collaboration
with Osamu Ohara) and re-analyzed them systematically to identify disease causing mutations.
Simultaneously, we performed exome sequence to investigate genetic etiology of patients with PIDs.
Though the analysis, we succeeded to identify potentially pathogenic variants in five new genes. We
are thus investigating these variants functionally and are trying to establish iPS cells obtained from the
patients.

2) Analysis of P1Ds associate with pathogenic mutations in STAT1

a) In collaboration with Osamu Ohara and Ryoji Fujiki (Kazusa DNA Research Institute), we
established mutation reference database of STAT1 by performing systemic alanine scanning based
functional assay of coiled-coil domain (CCD) and DNA-binding domain (DBD) of STATL. This
database successfully estimated known 78.1% of gain-of-function (GOF) and 100% of loss-of-
function (LOF) mutations located in CCD and DBD (CCD/DBD) of STAT1. STAT1 is known to
form two type of homodimer; antiparallel dimer (non-activated form) and parallel dimer (activated

form). Curiously, we found that GOF alanine mutants occurred at the interface of the antiparallel
STAT1 dimer, suggesting that they destabilize this dimer. This assay also precisely predicted the
impact of two hypomorphic and dominant-negative mutations, E157K and G250E, in CCD of
STAT1 that we found in two unrelated MSMD patients. The results published in The Journal of
Allergy and Clinical Immunology (DOI: 10.1016/j.jaci.2016.09.035). A press release was
performed on the website of AMED (http://www.amed.go.jp/news/release 20161220-02.html)

b) In collaboration with Osamu Ohara and Ryoji Fujiki, we performed detailed functional assay of

R274Q STAT1 mutation that is a common mutation in patients with chronic mucocutaneous
candidiasis (CMC). The results published in The Journal of Biological Chemistry (DOI:
10.1074/jbc.M116.753848). We acknowledged funding from AMED in this manuscript.

3) Analysis of PI1Ds due enhanced PI13K activity
In collaboration with Shigeaki Nonoyama, Kohsuke Imai and Osamu Ohara, we succeeded to identify

a new genetic etiology of PIDs associate with heterozygous mutation in PTEN. Mutations in PTEN
have been previously identified in patients with PTEN hamartoma tumor syndrome. However, we
identified that patients with PTEN heterozygote not only develop PTEN hamartoma tumor syndrome,
but also suffer from immunological problems which resemble to activated phosphatidylinositol 3-
kinase delta syndrome (APDS). We also identified that PTEN mutated patients show enhanced AKT
phosphorylation, as well as patients with APDS. These results published in The Journal of Allergy and
Clinical Immunology (DOI: 10.1016/j.jaci.2016.03.055). A press release was performed on the website
of AMED (http://www.amed.go.jp/news/release_20160714.html)
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Analysis of PIDs due enhanced PI3K activity

In collaboration with Shigeaki Nonoyama, Kohsuke Imai and Osamu Ohara, we succeeded to
identify a new genetic etiology of PIDs associate with heterozygous mutation in PTEN. Mutations in
PTEN have been previously identified in patients with PTEN hamartoma tumor syndrome. However,
we identified that patients with PTEN heterozygote not only develop PTEN hamartoma tumor
syndrome, but also suffer from immunological problems which resemble to activated
phosphatidylinositol 3-kinase delta syndrome (APDS). We also identified that PTEN mutated patients
show enhanced AKT phosphorylation, as well as patients with APDS. These results published in The
Journal of Allergy and Clinical Immunology (DOI: 10.1016/j.jaci.2016.03.055). A press release was
performed on the website of AMED (http://www.amed.go.jp/news/release 20160714.html)
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