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ISOLATION OF RABBIT ES-LIKE CELLS WITH HUMAN ES CELL FEATURES. 
 
MARKOSSIAN Suzy1, JOLY Thierry2, SALVETTI Pascal2, SAVATIER Pierre1 and 
AFANASSIEFF Marielle1.  1: USC INRA/INSERM PrimaStem, INSERM U846, 18 Avenue 
du Doyen Lépine, 69675 Bron Cedex. 2: Pôle Agrosystèmes, Environnement et Production, 
ISARA, 31 Place Bellecour, 69288 Lyon Cedex 02. 
 
Our research project aims at isolating and characterizing embryonic stem (ES) cell lines from 
rabbit embryos. ES cells are derived from the pluripotent epiblast of the peri-implantation 
embryo. They can self-renew, i.e. proliferate indefinetely in vitro while retaining 
pluripotency. Isolation of ES cell lines relies on the adaptation of epiblast stem cells to in 
vitro conditions supporting self-renewal. This has only been achieved in a limited number of 
species including mouse, primates and chicken. We have isolated and cultivated inner cell 
mass cells of rabbit blastocysts using optimized procedures for derivation of primate ES cell 
lines. Theses cultures are performed in presence of FGF2 and inactivated mouse embryonic 
fibroblasts. We routinely obtain flat colonies of compact cells with a high nucleus/cytoplasm 
ratio and proeminent nucleoli. These cells are similar to human ES cells. They are 
phosphatase alcaline positives and express the pluripotency Oct4 gene. They proliferate very 
rapidly and, therefore, require passaging every two days. However, they differentiate 
spontaneously after six passages, a phenomenon associated with the loss of Oct4 expression. 
To prevent differentiation, we now aim to overexpress transcription factors involved in 
sustaining pluripotency in mouse and human ES cells, namely Oct4, Sox2 and Nanog. The 
first strategy makes use of SIV-derived lentiviral vectors to overexpress the human cDNAs in 
the inner cell mass cells. The second strategy is based on Tat-mediated protein transduction 
which allows reversible penetration of transcription factors into blastocyst cells. It makes use 
of the membrane penetration property of the Tat protein of HIV and has been shown to allow 
the entry of biologically active proteins into mammalian cells, including mouse ES cells, with 
high efficiency. Either strategies should prevent spontaneous differentiation of inner cell mass 
cells in culture and, therefore, increase the derivation of self-renewing ES cells. 
 


