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Development of a new therapy targeting CXCR4+ hematopoietic stem cells in
patients with bone marrow failure
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A chemokine receptor CXCR4 is preferentially expressed by redundant
hematopoietic stem/progenitor cells (HSPCs) that do not contribute to hematopoiesis. Stimulation of
residual CXCR4(+) HSPCs may restore hematopoietic function of patients with acquired aplastic anemia

(AA). First, we optimized method of engrafting an immune-deficient mouse (BRGS mouse) with
cord-blood CD34(+) cells using intra-bone marrow injection, and confirmed the presence of human CD45
(+) cells that accounted for 3.3-20.4% of the various tissue-derived cells. Next, we induced HSPCs
from iPS cells that were generated from monocytes of AA patients possessing 6pLOH(+) leukocytes,
which were predominant in the patients’ blood, as a result of uniparental disomy, and injected the
HSPCs to the same mice. Regenerating human 6pLOH +)CD34E+§ cells in the mice expressed CXCR4 to a
significantly lesser degree (mean 10.2%) than did 6pLOH(-)CD34(+) cells. We are currently exploring
a method to activate CXCR4(+) HSPCs in vivo.
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