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Efficient  immune  responses  require  the  internalization,  by  B  cells,  of antigens  presented  on  the

surface of neighboring cells in lymph nodes. Two models have been proposed for the extraction of

surface-tethered antigens by B cells: (1) spreading and contraction; (2) mechanical pulling on BCR-

antigen complexes.  These two cellular  processes involve the actin-based molecular  motor protein

myosin II. We describe here a unifying model for antigen extraction by B lymphocytes, involving both

global contractile forces at the periphery of the B-cell immune synapse and local pulling forces at its

center. The peripheral contractile forces are dependent on a centripetal flow of myosin II, whereas the

central pulling forces are generated by F-actin protrusions that form in a myosin II-dependent manner.

We found that the peripheral contractile forces are pulsatile, providing a possible explanation for their

role in favoring actin protrusion formation. Myosin II emerges therefore as global organizer of the cell-

cell  contacts and may be unexpectedly implied in other systems where receptors internalization is

required.
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