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(#  F&) The Practical Research Project for Rare/Intractable Diseases
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(2% FB) Basic Research on MIRAGE Syndrome Toward Development of the
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(I& F&) National Research Institute for Child Health and Development

Department of Molecular Endocrinology Chief Satoshi Narumi
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(& F&) Small Compound Screening using HEK293 Cell Model of MIRAGE Syndrome.
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(€ FB) National Research Institute for Child Health and Development

Department of Molecular Endocrinology Chief Satoshi Narumi
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(€ FB) Proteomics Screening to Identify Interacting Partners of SAMD9
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(F &) Genome—scale CRISPR/Cas9 Knockout Screening using HEK293 cell model
of MIRAGE Syndrome
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(I &) Tokyo Medical University Department of Molecular Pathology
Assistant Professor Kohsuke Kanekura

(HAGEE) MIRAGE JEMREEE T /L A & 71 OAFRL - fifehr

(Z  F8&) Generation and Characterization of Medaka Model of MIRAGE Syndrome
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(I  EE) Kyoto University Graduate School of Agriculture, Division of Applied

Biosciences Assistant Professor Masato Kinoshita
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(¥ EE) Kyorin University School of Medicine, Department of Preventive

Medicine and Public Health Professor Yoshihito Taniguchi
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(F &) Generation and Characterization of Mouse Model of MIRAGE Syndrome
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(¥ FE) Nationwide Survey of MIRAGE Syndrome
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MIRAGE syndrome is a recently discovered genetic disorder that is hallmarked by six key features,
including Myelodysplasia, Infection, Restriction of growth, Adrenal hypoplasia, Genital phenotypes, and
Enteropathy. “MIRAGE” is an acronym of the six features. MIRAGE syndrome is caused by mutations of
SAMD?9, encoding a protein of unknown function. MIRAGE syndrome is a rare/intractable disease. Only
eleven patients have been found in Japan. MIRAGE syndrome is a life-threatening disease, and in fact, more
than half of the patients have died before age 2 years. The aims of our investigation “Basic Research on
MIRAGE Syndrome Toward Development of the Therapeutic Strategies” are to gain basic knowledge and
insights into MIRAGE syndrome that will contribute to development of therapeutic approaches.

Satoshi Narumi (Chief, Department of Molecular Endocrinology, National Research Institute for Child
Health and Development) have established the HEK293 cell model of MIRAGE syndrome, by which
researchers can recapitulate the growth-restricting condition of the patient’s cells. Using the model, he tested
about 1,500 previously characterized small compounds to find potential drugs for MIRAGE syndrome.
However, no effective compounds have been identified in the initial screening.

The function of SAMD? is largely unknown at present. It is pivotal to characterize the function of SAMD9
to clarify the molecular mechanisms of MIRAGE syndrome. To this end, Satoshi Narumi and Kohsuke
Kanekura (Assistant Professor, Department of Molecular Pathology, Tokyo Medical University) have started
two types of cell-based experiments. One is proteomics screening. In this experiment, cell extract from the
above mentioned HEK293 cell model of MIRAGE syndrome was subject for capturing SAMD9 with the
antibody-conjugated resin, and molecules that bind to SAMD9 were searched. Several candidate molecules
were identified and now under verification. The other is the genomics screening. Narumi and Kanekura
applied a novel gene knockout screening method using the gene editing technology, and are now trying to
define the biological pathway responsible for the SAMDS function.

The cell-based approaches are effective to investigate the molecule- and cell-level pathogenesis of
MIRAGE syndrome. On the other hand, these approaches are not suitable to clarify the organ- and body-level
pathogenesis. It requires in-depth characterization of the MIRAGE syndrome patients, and animal models that
recapitulate the disease. To perform in-depth analyses of patients, Tomonobu Hasegawa (Professor,
Department of Pediatrics, Keio University School of Medicine) have started nationwide survey of MIRAGE
syndrome along with The Japanese Society for Pediatric Endocrinology, and Japan Society for Neonatal
Health and Development. The survey will help finding further patients, and will contribute to delineating the
clinical manifestations of the syndrome. Furthermore, to establish animal models of MIRAGE syndrome,
Masato Kinoshita (Assistant Professor, Division of Applied Biosciences, Kyoto University Graduate School of
Agriculture) and Yoshihito Taniguchi (Professor, Department of Preventive Medicine and Public Health) are
generating genetically engineered Oryzias latipes (Medaka). Tomohiro Ishii (Assistant Professor, Department
of Pediatrics, Keio University School of Medicine) is also generating genetically engineered mice. In this
year, construction of targeting vectors was finished. These experiments will be followed by establishing
mutant animal lines in the next year.
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