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PC12 cells can undergo neuronal differentiation,
or remain in a proliferative, stem-like state
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Figure 7. Function of the pERK-pAKT Response
Map in Balancing Cell Number Expansion and
Differentiation
(A and B) Time-course analysis of proliferation (A) and
neurite extension (B) in control and Rasa2 knockdown
cells after NGF stimulation (mean ± SD of four replicate
wells). In (A), subpopulations of control cells stay proliferative over a period of 60 hr, whereas Rasa2 knockdown
cells cease to proliferate after 48 hr of NGF stimulation.
(C) Quantification of Rasa2 knockdown effect on cell
number expansion after NGF stimulation. Cells transfected with control or Rasa2 siRNA were treated with
Mock or NGF for 3 days before counting of cell number
(mean ± SD of four replicate wells).
(D) Landscape scheme of the 2D pERK-pAKT response
map emphasizes the boundary between the two regions
that predict the proliferation and differentiation outcomes.
The purple circle depicts the variation of the NGF-induced
signaling response that spreads the population of cells
across the boundary. The white dashed arrow reflects the
NGF-induced shift of the activation vector and the black
solid arrow depicts the path to differentiation.
(E) Schematic showing how Rasa2 maintains a balance
between cell number expansion and differentiation.
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Rasa2 knockdown cells (Figure 7C). Thus, by
positioning the population near the proliferation
boundary, Rasa2 maintains proliferation
competent precursor cells to create more differentiated cells.
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Significance of a pERK-pAKT Signaling
Code
When we initiated our studies, we considered
that the level of sustained ERK activation alone
might predict the decision between differentiation and proliferation (Marshall, 1995). Our study
showed instead that pERK and pAKT are both critical intermediate signaling steps and single-cell measurements are needed
to reveal the relationship between signaling and cell fate. We
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Outlook: AKT and ERK in endothelial biology
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