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We established a novel drug-screening and disease-modeling system using induced pluripotent stem
cell GPSC)- derived monocytic cell lines obtained from patients with immunological diseases. This is
a collaborative work with Professor Tatsutoshi Nakahata (Center for iPS cell research and application,
Kyoto University, Kyoto, Japan) and Professor Akira Ohta (Center for iPS cell research and
application, Kyoto University, Kyoto, Japan).

Immune disorders are caused by dysregulation of immunological system, and there are
number of the diseases. Among them, congenital immunological disorders are caused by genetic
aberration, and most of them lack specific treatment. In the study of immune diseases using patient-
derived samples, screening of therapeutic drug candidates have not been attempted so much, due to
limited number of cells obtained and perturbation of in vitro phenotypes by in vivo conditions.
Establishment of human iPSCs can be an alternative choice, but there is an issues for obtaining
differentiated cells stably with reduced financial cost.

Here, we stablished a highly versatile compound screening platform by using monocytic cell lines

differentiated from disease iPSCs, which enabled us to perform cross-searching of therapeutic target
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compounds for immune diseases. iPSCs were established from four types of congenital immunological
disorders. These iPSCs were successfully differentiated into monocytes and immortalized.

For an autoinflammatory disease CINCA syndrome, iPSCs were established from a NLRP3
mutation-negative CINCA syndrome patient. Monocytes differentiated from several iPSC clones
showed increased IL-18 production while the others did not. Whole exome sequencing of iPSC clones
identified a mutation in the NLRC4 gene specifically in clones exhibiting proinflammatory
phenotypes. Detailed functional analysis using iPSC-derived monocytic cell lines revealed that I1.-18
production in NLRC4 mutant was Caspase-1-dependent and IL-18 production was also enhanced.
Knocking out of the NLRC4 gene in a NLRC4-mutant iPSC clone by CRISPR/Cas9 system canceled
IL-18 overproduction. Thus, somatic mosaicism of a NLRC4 mutation was identified as a new genetic
cause of CINCA syndrome (Kawasaki, Arthritis Rheum, 2016).

We also established iPSCs from early onset sarcoidosis (EOS, also known as Blau syndrome)
patients. We found that iPSC-derived macrophages with NOD2 mutation produced inflammatory
cytokines IL-6, TNF and IL-8 in a ligand-independent and IFN-y-dependent manner. IFN-
ystimulation promotes the nuclear localization of NF-xB p65 subunit and binding of p65 to the
promotor regions of IL-6 and IL-8. In addition, RNA-seq analysis revealed that expression
inflammation-associated genes were upregulated in the mutant monocytic cell lines. Therefore, a part
of auto-inflammation in EOS patients is due to activation of ligand-independent NF-kB pathway and

cytokine overproduction.
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