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Abstract

Regulation of cylin D1 expression in mouse Embryonic Stem (ES)
cells:
the role of the Ras/MAPK and PI3K/Akt pathways.

Jirmanova Ludmila, Afanassieff Marielle, Markosian Suzy, Gobert Sylvie,
and Savatier Pierre.
Ecole Normale Supérieure de Lyon
CNRS UMR5665, INRA LA913, Lyon, France

Mouse embryonic stem (ES) cells are known to express
D-type cyclins at very low levels and these levels increase
dramatically during in vitro and in vivo differentiation.
Here, we investigate some of the signalling pathways
regulating expression of cyclin D1 and progression to S
phase, the Ras/Extracellular signal-regulated protein
kinase (ERK) pathway and the phosphatidylinositol 3-
kinase (PI3-kinase) pathway. We demonstrate that ERK
phosphorylation is fully dispensable for the regulation of
cyclin D1 level and for the progression from Gl to S
phase in ES cells. By contrast, PI3-kinase activity is
required for both. Differentiation induced by retinoic acid
results in the gain of ERK-dependent control of cyclin
D1 expression and of S phase progression. Differentia-
tion is also paralleled by an increase in PI3-kinase
activity. This leads (a) to an increase in the p70 S6
kinase-dependent regulation of the steady-state level of
cyclin D1, and (b) to a concomitant decrease in the
GSK3p-dependent rate of cyclin D1 degradation.
Altogether, these multiple pathways account for the
dramatic increase in the level of cyclin D1 protein which
parallels ES cell differentiation. Our studies suggest that
PI3-kinase is an important regulator of the ES cell cycle
and that its activity is not regulated by mitogen
stimulation.




