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Development of a gene therapy for congenital phagocyte disorder using both
genome editing and iPS cell technology
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In parallel with genetic editing experiments of iPS cells established from a

patient with ELANE-mutated severe congenital neutropenia, we performed genetic editing experiments
on iPS cells derived from a patient with juvenile myelomonocytic leukemia (JMML). Both iPS cells
with PTPN11 gene mutation and those with wild type of PTPN1lgene were established from a JMML
patient. Mutant iPS cells possessed significantly higher ability to generate CD34 positive cells. In
addition, whole-exome sequencing and Sanger sequencing revealed that JVML iPSCs with PTPN11
mutation possessed 0SBP2 mutation, while JMML iPSCs with no PTPN11 mutation did not carry OSBP2
mutation. By homologous recombination using zinc finger nuclease, we corrected PTPN11 mutation in
iPSCs with both PTPN11 mutation and OSBP2 mutation, and transduced PTPN11 mutation into JMML iPSCs
with wild type of the two genes. The results suggest that PTPN11 mutation itself contributes to

leukemogenesis of this patient.
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