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Investigation of developmental regulators for human hematopoietic stem cells and
downstream road-blocker(s) of Lhx2
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Transcription factor Lhx2 is capable to expanding mouse embryonic stem cell

(ESC) or induced pluripotent stem cell (iPSC)-derived hematopoietic stem cells (HSCs). In contrast,
in the in vitro differentiation culture of human iPSCs, Lhx2 strongly suppresses hematopoietic cell
differentiation. We searched for a responsible domain of this Lhx2" s differentiation block
activity. We found that a LIM2 domain point mutant of Lhx2 lacks the differentiation block activity
in human iPSCs as well as a growth suppressive effect of Lhx2 in a myeloid leukemia-derived cell
line K562. Lhx2-LIM2 mutant also lost ex vivo HSC expansion capacity in mouse ESCs. By way of
transcriptional profiling of Lhx2 downstream genes in K562 cells, we discovered that nine
transcription factors including GFI1B and KLF1 are robustly downregulated by overexpression of Lhx2,
but not Lhx2-LIM2 mutant, in K562 cells. These changes may be a reason why Lhx2 blocks the
hematopoietic cell differentiation in human iPSC.
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