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Abstract ) N ‘ 0 B
The recent discovery that two partly overlapping sets of four genes induce nuclear - 3 3 =g pd
reprogramming of mouse and human has opened up new possibiliies for cell s atte .
replacement therapies. Although the combination of genes that induce pluripotency g f K,
to some extent, Octd and Sox2 appear to be a prerequisite. The introduction of four —_— . ol L AP

genes, several of which hawe been linked with cancer, using retroviral approaches
Is howewver unlikely to be suitable for future clinical applications. Towards

developing a safer reprogramming protocol, we investigated whether cell types that % : ] s i 1 o
express one of the most crtical reprogramming genes endogenously are issa i

predisposed to reprogramming. VWe show here that three of the original four
pluripotency transcription factors (Octd, KIE and c-Myc or its inducible wersion
MYCERT™M™) induced reprogramming of mouse neural stem (NS) cells exploiting
endogenous SoxB1 protein levels. The reprogrammed NS cells differentiated into Y
cells of each derm layer jn witro and in wivo, and contibuted to mouse R
development.
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Figure 3. Huclear reprogramiming of HS cells using MYCERTM

&) Reprogramming of M= cells with MycERT Octd and K4 (iPS
H1. B Alkaline phosphataze (eft 1 and SSEAT and Octd staining
[right). <) Karyotype analysiz. o) @ RT-PCRE analysiz. )
Unsupervised clustering of genes with a coefficiert of wariation =
5%. F) in witto differertistion into  ectodermal  (A3-tubuling,
e o e ey MESOCEME] (My0D1) and endodermal (AFP).

Figure 2. Huclear reprogramiming of HS cells

d &) Alkaline phophatase staining of Octd Sox2, Kifd and chyc reprogrammed NS

cellz (14 days after transduction) ar b)) 11 days. ©) Zox2 expression in Nz cells
determined by @ RT-PCR and flow cytometry. d) REeprogramming of NS cells
with extra and 2) only endogenous Sox2 .
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Figure 1. Gener ation and characterization of a phripotency selectable NS cell line.

Summary

a) OctdPur AT traregene. bl Southern blot analysiz identifying the transgene copy number. ) Positive (left) and
negative (right) selection of Oct4PurDTH ES cell line. d) Generation of NS cell line from selected ES cell clone. Meuronal

(middle) and glial (right) differentistion. &) fusion of CctdPurATH NS cells with wildype ES cells vielded puromycin
reszistent colanies.

- NS cells were reprogrammed  using endogenous
Sox2 and an inducible chyc protein.
- Fartially reprogrammed cells have not silenced the

_ S proviruses.
Figure 4. In vivo differertiation and tumor development - Reprogrammed NS cells were similar to pluripotent
&) Ectodermal (=kin epithelium), Mesodermal (cartilage) and endodermal (salivary gland-like tiszue) in teratomas derived ES cells

from MycERTM Octd and KIf4 reprogrammed NS cellz (clone X b1 S out of 12 born animals contain cellz derived from the

injected iPS cellz. ) Tumor formation (derived from iPS cellz) in female mice 1 morth after delivery. d) Chimerism iz

- NS derived IPS cells were tumorigenic.
detected intizsue derived from all three germlayers.
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