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MOLECULAR AND FUNCTIONAL CHARACTERIZATION OF INDUCED
PLURIPOTENT STEM CELLS IN THE RABBIT

1 1 2 1
AFANASSIEFF. M.\, TAPPONNIER Y.', MARKOSSIAN 8., BERNAT A%, JOLY 1., SAVATIER P.

! ggroBioStem, USC INRA/INSERMY/ UCB LyonI 2008, Stem Cell and Brain Research
Institute, INSERM U846, Bron, France. marielle afanassicff@inserm.fr
2 mité CRYOBIO. UPSP ENVLASARA-Lyon, ISARA, Lyon.

develop the induced Pluripotent Stem Cell (iPSC) ﬁngo_om% in rabbits, we
Hmﬂnwﬂmmn%mocn E@GW iPSC lings, ENWEM nse of MoMuL V-based retrovirat vector that express
human Octd, Sox2, Kif4 and c-Myc to reprograim ear mn:.p: fibroblasts. The oAn_‘m: mmmommnnum
of iPSC derivation was estimated to 5.10™%. All four lines express aa.n .nmau.h.mm_ markers o
pluripotent stem cells: (i) they are positive for alkaline mromgmamn activity; (ii) Enwmwvm,%nwm
the pluripotency-associated Octd and Nanog transcription factors, 23 well as the ﬁ- .
SSEA-4, Tral-60 and E-Cadherin cell surface Emawonmm (iii} they display a normal wmﬁm Sum
{A4XX), and (iv) they can form teratomas containing tissues of mnﬁoam.nnmr mesodermal an
endodermal origin upon injection under the kidney nmmm&n in w.QU mice. After 25 ﬁm.wwmmnm“
expression of all four transgenes was fully Ho?nwm.n@ in three lines out of the meE.. an mummmn.ﬁ
indicating complete feprogramming of fibroblasts into iPSCs. moﬁ..qwnoim_ of rabbit mu. Nrm
dependent on FGFZ signaling. Upon jnfection with EOS — a F::S.aa vector Qﬁﬁmmﬁmw m,m
Green Fiuorescent Protein {GFP) under the control of the .HOZ-mvann distal enhancer o I e
mouse Pou5fl (Octd) gene — rabbit iPSCs show extensive mmoawnnnna. Moreover, 12 it
{PSCs display cell-cycle features that arc anmoﬁam:n.w OM pluripotent stem on:?.EnE&ﬂm_u M
short G1 phase, and the fack of DNA damage checkpoint in G1 phase. 1:5 capacity of Mm m
iPSCs to colonize the preimplantation embryo was explored by microinjection of .p
expressing iPSCs into 8-cell stage rabbit embryos, and subsequent nEE.S to _&n_,\wﬂmﬂonﬁ
stage. Two blastocysts, out of 65 analyzed, displayed & Qﬂu fluorescence in the ICI .mm. )
Altogether, these results indicate that rabbit iPSCs, m:u.@: anwnnammﬁ on Hu..mmm signaling mq
self-renewal, display some features of rodent iPS cells including the capacity to colonize the

pre-implantation embryo.
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MOLECULAR AND FUNCTIONAL CHARACTERIZATION OF RABBIT
EMBRYONIC STEM CELL LINES

OsTEL P!, MARKOSSIAN §.°, GopET M.}, JoLy T.2, SavaTier P!, Aranassierr M.

! AgroBioStem, USC INRA/INSERM/UCR Lyoni 2008, Stem Cell and Brain Research
Institute, INSERM U846, Bron, France. marielle.afanassieffl@inserm. fi
2 Uniré CRYGBIO, UPSP EN VEASARA-Lyon, ISARA. Lyon.

We have denived four rabbit Embryonic Stem Celt (ESC) lines from New Zealand GFP-
transgenic of wild-type embryos. Inner cell masses (ICMs) were isolated from 25 rabbit
blastocysts by immunosurgery, and plated onto growth-inactivated murine embryonic
fibroblasts in a medium supplemented with 4 ng/mi FGF2. Fifty percents were able to form
an outgrowth, and 16% produced a population of highly proliferating cells that could be
reputarly passaged. Among the four lines obtained, one expresses the Green Fluorescent
Protein (GFP) and three do not. AH four Rabbit ESC lines express the pluripotency markers
Qct4 and Nanog. They also express both SSEAL and E-cadherin cell surface antigens that
characterize mouse ES cells, and SSEA4, Tral-60 and N-cadherin that characterize primate
ES cells and mouse EpiSCs. Noteworthy, the percentage of SSEAL-, SSEA4-, and TRA1-60-
positive cells varies considerably between ESC lings. Contrary to mouse ESCs, rabbit ESCs
derived from wild-type embryos do not express the GFP after infection with the EOS
lentiviral vector. EQOS carries the Green Fluorescent Protein (GEFP) under the control of the
ICM-specific distal enhancer of the mouse Pou5fl (Oct4) gene. To €liminate the possibility
that the PouSf] distal enhancer is not active in the rabbit, early cleavage stage rabbit embryos
were infected with EOS, and subsequently cultured until the blastocyst stage. Confocal
microscopy analysis revealed the presence of fluorescent cells within the ICM. Furthermore,
after ICM isolation, infection with EOS, and subsequent plating, GFP-positive cells were
visible in the resulting outgrowths, but finerescence disappeared after 48 hours. Therefore, we
conclude that the PouSfl distal enhancer is active inr rabbit embryonic stem cells in vivo, but
its activity is rapidly lost upon in vitro colture. All ESC lines tested display the capacity to
make teratomas after injection beneath the kidney capsule in SCID mice. All teratomas
contain derivatives of the three embryonic germ layers, demonstrating the pluripotent nature
of these cell lines. Contrary to mouse and primate ESCs, rabbit ESCs exkibit a leng G1 phase
in that as much as 506% of the SSEAl-positive cell fraction displays a 2n DNA content.
Surprisingly, of the four ESC lines analyzed, two exhibited a DNA damage checkpeint in G1
like somatic cells, whereas the other two, like mouse ESCs and EpiSCs, did not. We can
conclude from these studies that rabbit ESC lines are heterogeneous in nature, with only some
lines showing the celt-cycle cardinal features of pluripotent stem cells.

We also explored the capacity of rabbit ESCs to colonize the pre~-implantation embryo. To
this aim, we used the GFP-expressing ESC line that does not exhibit a DNA damage
checkpoint in G1. Duaily GFP/SSEA 1-positive cells were FACS-sorted, subsequently micro-
injected into 8-cell stage embryos, and the resulting embryos cultured to the blastocyst stage.
No evidence of GFP-positive cells in the TCM was foumd from 58 embryos analysed.
Altogether, these results indicate that rabbit ESCs do not all exhibit the cell-cycle cardinal
features of pluripotent stem cells, Moreover, they are unable to participate in embryo
development in vivo.
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MOLECULAR AND FUNCTIONAL CHARACTERIZATION OF
INDUCED PLURIPOTENT STEM CELLS IN THE RABBIT

AFANASSIEFF M., TAPPONNIER Y.!, MARKOSSIAN S.!, BERNAT A.!, JOLY T.2, SAVATIER P.!

T AgroBioStem, USC INRA/INSERM/UCB Lyon1 2008, Stem cell and Brain Research Institute, INSERM U846, Bron, France.
2 Unité CRYOBIO, UPSP ENVL/ISARA-Lyon, ISARA, Lyon, France.

In order to develop transgenesis in rabbits, we generated four iPSC lines,
making use of MoMuLV-based vectors that express human Oct4, Sox2,
Kif4 and c-Myc to reprogram ear adult fibroblasts.

INTRODUCTION

'S-B19 Karyotype

1. Derivation of rabbit iPS-B19 and iPS-B19-EOS cell lines
) Rabbit Ear Fibroblasts

Infection of iPS-B19 cells with EOS virus

EOS Lentiviral vector
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2. Rabbit gene expression and transgene silencing
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3. Cell surface markers
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6. Colonization of host ICM

GFP lentivector Cell sorting

Q

ction of GFP*/SSEA1* RbiPSCs
into 8-cell embryos

. SSEAI

overlay

In vitro
development

Blastocyst

Embryos injected : 65
Blastocysts with GFP* cells : 2

Rabbit iPSCs display some features of murine iPSCs, including SSEA1
expression, Oct4 distal enhancer activity and limited capacity to colonize
the pre-implantation embryo.

CONCLUSION
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