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Elucidation of the pathogenesis of immune disorders in MIRAGE syndrome and its
application to the development of new therapies
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The purpose of this study was to elucidate the pathogenesis of
immunodeficiency and autoinflammation in MIRAGE syndrome caused by hyperfunctional mutations of
SAMD9, to develop new treatment methods, and to clarify the function of SAMD9 in the immune system.
(1) Patients with MIRAGE syndrome show abnormalities in immune cells such as dendritic cells, which
are involved in immunodeficiency symptoms and autoinflammatory disease-like conditions.(2) The
immune abnormalities in MIRAGE syndrome patients may progress over time and require long-term
follow-up.(3) Analysis using diseased iPS cells suggests that dendritic cells in MIRAGE syndrome
exhibit maturation defects and abnormal cell morphology, which may be the cause of the immune
abnormalities. Further clarification of the pathogenesis of MIRAGE syndrome will be sought through

analysis of cellular functions.
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Number of the patients n=10
Age at analysis (Median, range) | 2.5 y.0. (6mo~18y.0.)
Karyotype 46XY: 5
46XX: 5
Immunodeficiency 100% (10/10)
Bacterial infection 70% (7/10) pneumonia, meningitis, sepsis

Viral infection

30% (3/10)

RSV, Adenovirus, hMPV, HSV

Fungal infection

30% (3/10)

pneumonia,
mucocutaneous candidiasis

Chronic diarrhea

90% (9/10)

Autoinflammatory Disease-like
episodes

80% (8/10)

FUO, Periodic fever
with elevated CRP and/or Ferritin

Outcome Death 40% (4/10) Virus-associated HLH(2y),
Cerebral hemorrhage(3y)
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Fig.2-a Serum inflammatory cytokine levels in patients with MIRAGE syndrome
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