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Embryonic stem cells (ES cells) undergo unlimited self-renewal in vitro and can give rise to virtually any differentiated cell type of the body. For these reasons, ES cells offer a perfect system for tissue regeneration and transplantation therapies. Additionally, ES cells and differentiated progeny can be used as reagents in cellular assays for drug screening. However, one of the major challenges to realising the full potential of ES cells in these areas is the consistent, high purity generation of the specific cell type of interest. This requires the development of defined and controlled culture conditions for both self-renewal and differentiation.

Stem Cell Sciences has developed a serum free, feeder free, fully defined culture system for the self-renewal of mouse ES cells, based on work by Ying et al1. Cells grown under these conditions maintain markers of pluripotency, their germline competency and are able to grow efficiently at clonal density making this system suitable for transfection and targeting experiments. In addition, large scale growth, another requirement for the successful use of ES cells for drug screening and therapeutic applications, can be achieved by culturing ES cells in bioreactors, with the generation of more than 109 cells in a one litre vessel. We are currently developing a comparative system for the in vitro culture of human ES cells in fully defined, serum-free conditions. 

Fully defined, serum-free media have also been developed that support the neural differentiation of both mouse and human ES cells and the propagation of neural stem cells. Differentiation of ES cells in N2B27 (Ying et al.2) results in the generation of neuroectodermal precursors in adherent monolayer cultures. Stem Cell Sciences have developed an alternative serum-free neural differentiation medium, RHB-A, which results in more efficient neurodifferentiation of ES in monolayer conditions. In addition, RHB-A is suitable for the derivation, propagation and differentiation of mouse NS cells (Conti et al.3). 

One of the key objectives in further developing the neural differentiation of ES cells is the generation of regionally specific neuronal subtypes similar to those observed in the CNS in vivo. We are interested in the generation of specific subtypes of neural cells from both ES and NS cells as future regeneration and transplantation therapies to overcome central nervous CNS diseases such as Parkinson’s, Alzheimer’s and Stroke. To this end, in addition to improving neural specification from stem cells we are also developing protocols to direct the differentiation of these cells to specific subtypes such as dopaminergic, serotonergic and gabaergic neurons. 

References:

1.
Ying et al. BMP induction of Id proteins suppresses differentiation and sustains embryonic stem cell self-renewal in collaboration with STAT3.

Cell. 2003 Oct 31;115(3):281-92.

2. Ying et al. Conversion of embryonic stem cells into neuroectodermal precursors in adherent monoculture.Nat Biotechnol. 2003 Feb;21(2):183-6. 

3. Conti et al. Niche-Independent symmetrical self-renewal of a mammalian tissue stem cell. PLoS Biol. 2005 Sep;3(9):e283. 

Key Words: embryonic stem cells; self-renewal; neural differentiation; serum-free media

I. 

. 

