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Sickle Hemoglobin Polymers
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Competition Model for Human
Globin Gene Switching
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Production of HA/EKLF/TAP Knockin Mice
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HA/EKLF Mice




Quantitation of HA/EKLF in Primitive vs
Definitive Erythroid Cells
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3X EKLF increase
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EKLF Regulates BCL11A Expression
and Globin Gene Switching

Western qRT-PCR
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Murine Bone Marrow Erythroid Progenitors
Human Globin BAC Mice



KLF1 Binds to the BCL11A Promoter
In Adult Erythroid Progenitors

mEBCL1T1A -376 CCTCCCACCCC-GCC -363
hBCL11A -376 CCTCCCACCCCTGCC -362

HA/EKLF Knockin Mice

HA/EKLF ChIP (14.5 dpc fetal liver)
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EKLF Controls Human BCL11A
Expression and Globin Gene Switching

Human Erythroid Progenitors

gRT-PCR
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Cytospin of Human Erythroid Progenitors
after ShRNA Knockdown

Human Erythroid Progenitors
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Purification of Mouse EKLF Protein Complexes
from 14.5 dpc Fetal Livers

HA/EKLF Mice
1. HA/EKLF 2. Wild Type

(5 Fetal Livers) (5 Fetal Livers)
HA EKLF

—1 [

WCE

|

Anti-HA beads

500 mM NaCl Wash l

HA peptide Elution

Silver staining



Friend of KLF1 (FOKLF1)

Relative FOK1 expression
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FOKLF1 Knockdown in Human EP
Switches Globin Gene Expression
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KLF1 Regulates FOKLF1 in Human
Erythroid Progenitors
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Scheme for Gene and Cell Therapy
of Humanized Sickle Mouse

(7)
Transplant corrected
hematopoetic progenitors
back into irradiated mice

(6)
Differentiate into Humanized sickle cell
Hematopoetic progenitors anemia mouse model

(hBS/hBS) (1)
Harvest tail
5 tip fibroblasts

(5)

Differentiate into

embryoid bodies
hBS/hBS
fibroblasts

(4)
hBA/hBS : (2)
iPS cells Correct B sickle Infect with

* mutation in iPS cells Oct4. Sox2. Klf4
i ) : 5
by specific gene targeting and loxP c-Myc
viruses
hBS/hBS
Science 318:1920-1923 IPS cells

hBS/hS mouse derived

Dec 21, 2007 iPS clones




Gene Replacement in Sickle Skin
Fibroblasts?

Human Sickle Skin Fibroblasts

45 year old sickle patient



Homologous Recombination in Human
Sickle Fibroblasts
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IPSC Derived From Corrected Human Sickle

hESC-H1 c-iPSC-1 Fi brObIaStS hESC-H1 c-iPSC-1
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Corrected Human Sickle 1PS Cells Form Tissue Derived
From All Three Germ Layers
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Normal Karyotype of Corrected Human Sickle IPS Cells




KLF1 and BCL11A expression are low

derived from IPSC

In human EP

BM CD34* derived EP

iPS CD34* derived EP

v-globin to f-globin ratio

Relative Expression
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Globins
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Gene Replacement Therapy for Sickle
Cell Disease

Transplant

corrected blood Skin cell
stem cells biopsy
into patient

Culture into blood Correct Sickle
stem cells Genein
patient
fibroblasts

Derive iPS
cells
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