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[Research objectives and background]

The innate immune system forms the first line of defense against infections by responding to invading pathogens
and is primarily carried out by phagocytes such as neutrophils and macrophages. These cells trigger an immune
response by recognizing characteristic molecules of pathogens via receptors called pattern recognition receptors
and inducing appropriate inflammation in the infected tissue. When components of these pathogen recognition
receptors or genes encoding downstream signaling pathways become abnormal, the innate immune response
becomes exaggerated or defective, leading to excessive inflammation and severe infections. These diseases are
collectively referred to as “innate immune dysregulation” and are classified as primary immunodeficiency
syndromes. In particular, the group of diseases that present inflammatory pathologies due to excessive immune
responses are called “autoinflammatory diseases.

It has been reported that abnormalities of the innate immune system are also involved in lifestyle-related
diseases with chronic inflammation (gout, atherosclerosis, type 2 diabetes, etc.), and research on hereditary innate
immune disorders is also important for clarifying the pathology of these multifactorial diseases involving innate
immunity and developing therapeutic modalities. However, because hereditary innate immune diseases are rare
and it is difficult to secure patient-derived cells necessary for research, the pathophysiology of the diseases remain
unraveled. To solve these problems, it is necessary to develop an infrastructure that provides useful resources to
promote research on these diseases by linking the patient-derived cells needed to elucidate the pathogenesis with
clinical information on actual patients. In this study, iPS cells derived from patients with hereditary innate immune
disorders were established and deposited at the RIKEN BioResource Center together with detailed clinical
information, to establish an iPS cell bank with highly reliable disease history information. At the same time, we
used the established iPS cells to elucidate the pathogenesis of several diseases.

[ Summary of Research Results]
In the first year of R&D, a new research plan incorporating the possibility of commercial use of iPS cells was
prepared and approved by the Kyoto University Medical Ethics Committee. Donor recruitment proceeded smoothly.

iPS cell establishment has not yet been completed due to MTA-related administrative procedures, but with the



exception of a few cases, establishment has been completed and will be deposited in the near future. The following

innate immune disorder cases have been consented for this R&D.

+ Cryopyrin associated periodic syndrome:11 cases

+ Familial Mediterranean fever: 6 cases

» Pyrin-associated autoinflammation with neutrophilic dermatosis: 2 cases
- Pyogenic arthritis, pyoderma gangrenosum and acne syndrome : 1 Ji£ {5
- CDC42-associated autoinflammation: 2 cases

- Mevalonate kinase deficiency: 1 case

- STING-associated vasculopathy with onset in infancy: 1 case

+ COPA syndrome: 2 cases

- Aicardi-Goutieres syndrome: 1 case

- A20 haploinsufficiency: 7 cases

- NEMO deficiency: 1 case

+ IRAK4 deficiency: 1 case

- ADAZ2 deficiency: 3 cases

- XIAP deficiency: 1 case

-+ ELF4 deficiency: 5 cases

- Chronic granulomatous disease: 2 cases

- TYK2 deficiency: 1 case

[ Significance of Research Results]
Disease iPS cells have been established in many countries around the world and various databases have been
constructed, but there are only a few iPS cell registries for immune diseases. The iPS cell bank, for which
accompanies medical information to iPS cells derived from patients with hereditary innate immune disorders, is
expected to secure a unique position compared to other iPS banks in the world and be utilized by companies and

researchers as a useful cell resource for disease analysis



