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Study on regulation of lymphocyte development by IKZF family proteins and on
molecular pathogenesis of disorders caused by a mutation in IKZF family

molecules.
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We have identified a human impaired immune disorder with a heterozy?ous

IKZF3 G159R missense variant. The patient developed malignant lymphoma with split BCL6 and loss of
NOTCH2. Knock-in (KI) model mice harboring Ikzf3 G158R variant recapitulated the B and T cell
phenotypes of the patient. B cell defect was proven to be caused by Ikzf3 variant itself using bone
marrow competition assay. IKZF3 G159R was shown to be loss-of-function mutant by EMSA and Luciferase
reporter gene assay. Using thymocytes of the KI mice, we showed Ikzf3 G158R lost a capacity to bind
to a canonical Ikzf3 DNA sequence; and lkzf1l/1kzf3 G158R heterodimers did not bind to the canonical

Ikzf1/1kzf3 DNA sequence. The heterodimer also gained affinity to novel DNA sequences. These data
indicated that the adaptive immunity defect was caused by the IKZF3 variant hijacking I1KZF1
function. This heteromeric interference can be a novel mechanism of autosomal dominance.
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Primary immunodeficiency disorders caused by a mutation in IKAROS family gene.
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