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A hallmark of the adaptive immune response is heterogeneity of cell fate among
antigen-experienced T lymphocytes. Whether diversity could emanate from the
progeny of a single naïve T cell has not been resolved. We found that the first division
of a T cell responding to a pathogen in vivo is characterized by unequal partitioning of
proteins with established roles in signaling, cell fate specification, and asymmetric cell
division. The polarity signature of the dividing T cell, together with mutations that
disrupt polarity, suggest that asymmetric partitioning is aligned perpendicular to the
mitotic spindle owing to a sustained interaction between the T cell and its antigenpresenting cell prior to division. Additionally, the first daughter T cells from the immune
response display phenotypic and functional indicators of being differentially fated as the
precursors of the effector and memory lineages. These results reveal an unappreciated
mechanism for mobile somatic cells to apportion diverse cell fates during division and
provide a plausible mechanism for a single T cell undergoing clonal selection to achieve
both terminal differentiation and self-renewal.
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