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Competition Model for Human 

Globin Gene Switching
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HA/EKLF Mice
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EKLF Regulates BCL11A Expression 

and Globin Gene Switching

Murine Bone Marrow Erythroid Progenitors

Human Globin BAC Mice



KLF1 Binds to the  BCL11A Promoter 

in Adult Erythroid Progenitors



EKLF Controls Human BCL11A 

Expression and Globin Gene Switching

Human Bone Marrow Erythroid Progenitors



Cytospin of Human Erythroid Progenitors 

after shRNA Knockdown
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Purification of Mouse EKLF Protein Complexes 

from 14.5 dpc Fetal Livers
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FOKLF1 Knockdown in Human EP 
Switches Globin Gene Expression



Bone 

Marrow

1

be ybGg Ag

Fetal 

Liver

KLF1 increase

BCL11A increase

23455’HS:

d

BCL11A binding

FOKLF1 increase



KLF1 Regulates FOKLF1 in Human 

Erythroid Progenitors
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Scheme for Gene and Cell Therapy 
of Humanized Sickle Mouse

Science 318:1920-1923

Dec 21, 2007



Human Sickle Skin Fibroblasts

Gene Replacement in Sickle Skin 

Fibroblasts?

45 year old sickle patient



Homologous Recombination in Human 
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Corrected Human Sickle iPS Cells Form Tissue Derived 

From All Three Germ Layers

Intestine Smooth Muscle and Gland Neural Ectoderm



Normal Karyotype of Corrected Human Sickle iPS Cells



KLF1 and BCL11A expression are low in human EP 
derived from iPSC
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KLF1 Expression in iPS Derived EP Switches 
Globins
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