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The complex transition from a single-cell to multi-cellular lifeforms during the
formation of a fruiting body by the amoebae Dictyostelium discoideum 1is
accompanied by a pulsatile collective signaling process that triggers chemotaxis of
the constituent cells. Although the cells used for the analysis of this phenomenon
are normally isogenic, it is not clear whether they are equally responsive to the
waves of the signaling stimulus, and how responses across the population influence
collective cell behavior. We found that isogenic amoebae cells display a highly
divergent sensitivity to the chemoattractant cAMP presented in a variety of
complex, dynamic, spatially uniform patterns, and that the resulting signaling
responses are well explained by a model that postulates a strong amplification of
the signaling output, with the amplification threshold varying across the cells in the
population. We further find that this pathway structure can also explain
intracellular amplification of the chemoattractant gradient during cell migration.
The new model predicts that diverse cell responsiveness can facilitate collective cell
behavior, specifically due to the presence of a small number of cells in the
population with hyper-responsive characteristics that aid in propagating the initial

cAMP signaling wave across the cell population.
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