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RAS-associated autoimmune lymphoproliferative 
syndrome-like disorder (RALD) is a rare genetic 
chronic disorder of the immune system, characterized 
by persistent monocytosis and is often associated 
with leukocytosis, lymphoproliferation, and autoim-
mune phenomena. RALD is caused by gain-of-func-
tion somatic mutations in the genes NRAS or KRAS, 
which present in the hematopoietic lineages, but not 
in other somatic cells, suggesting RALD is a somatic 
disorder arising in an early precursor or hematopoie-
tic stem cell. We previously generated human in-

duced pluripotent stem cells (iPSCs) with KRASG13C 
mutation from hematopoietic lineages of RALD pa-
tients. iPSC-derived hematopoietic progenitor cells 
from patients could reproduce the abnormal hemato-
poiesis in vitro and could be used to screen drugs tar-
geting KRASG13C mutation. Our data revealed that hu-
man iPSC-derived hematopoietic progenitor cell is an 
effective model screening candidate for RALD treat-
ment. Besides KRASG13C mutation, we also try to es-
tablish the screening platform for other KRAS or 
NRAS mutation types in RALD. To expand a series of 
RALD-related iPSCs, we perform genome-editing 
technologies to induce mutations in the KRAS or 
NRAS genes. Moreover, we develop a feeder-free 
protocol to differentiate hematopoietic progenitor 
cells from human iPSCs. The purity of hematopoietic 
progenitor cells generated by this protocol is as high 
as 90%, and the cell number is ten times that of the 
previous protocol, making it possible to establish a 
high-throughput screening platform for RALD drug 
screening. By the combination of both genome-edit-
ing and iPSC differentiation technologies, we hope to 
develop ideal treatment strategies for RAS-associated 
intractable disorders with a high-throughput screen-
ing platform. 
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Given their unique regenerative abilities and scarcity, stem cell is a valuable cell 
source in the field of regenerative medicine. As representative example, the 
transplantation of a small number of hematopoietic stem cells (HSCs) which can 
give rise into all types of blood cells is now widely used to treat patients who have 
lost their natural ability to produce blood due to leukemia or genetic diseases. 
Further development of research by using pluripotent stem cells are newly 
emerging types of stem cells that have been utilized either for the basic research or 
to develop curative treatment for various diseases. We have been focusing 
especially on the utilization of induced human pluripotent stem cells (hiPSCs) as a 
research platform to elucidate pathophysiology of intractable diseases based on 
their proper modeling. Our goal is to establish a safe and efficacious treatment for 
the patients suffering from incurable diseases.
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