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Autologous Cell Therapy
from iPS Cells

Skin or
Blood Cell

_ Primary Immune Deficiency

U_ Bone Marrow Failure

Hemoglobinopathy

Hematopoietic
stem cells

Reprogramming
(Oct4/Sox2/KIf4/Myc)

Gene Repair
Diseased iPS cells Healthy iPS cells



_ ES/ |PS

in itoyloidRetiesment:
nd Delaoliti$aevaves

Yolk Sac

-3 Primitive Hematopoiesis

7

4
f
Iy
l
v Clrculatlon

Morphogens? Drugs? Fetal
Transcription Factors? Liver
—
Bone

Marrow

cm  Definitive Hematopoiesis



Strategies for deriving HSCs from HUMAN pluripotent stem cells (ESC/IPSCs)

HSC-specific TFs
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Respecifying blood progenitors from IPSCs

EB differentiation- BMP4/cytokines
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Respecified progenitors mediate short-term engraftment in NSG mice

5 Doxinducible factors: ERG, HOXA9, RORA, SOX4, MYB (GBB4
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CD71

%Globin transcript

Engrafted erythroid cells undergo globin switching

Erythroid engraftment in vivo
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RED BLOOD CELL DIFFERENTIATION FROM iPS PROGENITORS IN VITRO
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Human IPS RBCs circulate after transfusion
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Colony screen of an expanded set of 28 HSC transcription factors
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A subset of TFs is sufficient to induce T- and B-lymphoid potential

Stromal culture
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