
Figure 4.
Predicted number of activated Syk (Syk transphosphorylated by Syk) as a function of the
rate of serial engagement. A. The circles refer to bivalent ligand simulations and the squares
to trivalent ligand simulations. Open and solid symbols refer to 1000 and 100 receptors in
aggregates respectively. B. Replot of the bivalent and trivalent curves in (A) for 1000
receptors in aggregates. The symbol 1 corresponds to a dimer with k+2R = 0.01 s−1 and koff =
0.10 s−1. The symbol 2 corresponds to a trimer with the same rate constants. A=100, B=161
and C=290 fully activated Syk per cell. The net increase in activated Syk, (C-A) is 190 Syk
per cell, of which C-B=129 Syk per cell can be attributed to serial engagement.
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Figure 5.
Predicted γ and Syk phosphorylation, and measured RBL-2H3 cell degranulation, for
dimeric and trimer oligomers of IgE. In A. and B. the circles refer to IgE dimer simulations
and the squares to IgE trimer simulations. The rate constants characterizing the oligomers
are taken to be koff = 0 s−1k+1 = 8 × 104 M−1 s−1 and k+2 RT = 100 s−1. The simulations
correspond to exposure of the ligands to RBL-2H3 cells for one hour. C. Experimentally
determined degranulation of RBL-2H3 cells after one hour of exposure to either dimers or
trimers of IgE [32].
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Figure 6.
At low ligand concentration, when most receptors are unbound, a receptor-ligand complex
that dissociates from an aggregate (1), can rapidly enter a new aggregate (2), provided that
the rate of cross-linking is greater than the rate of dissociation of its ligand-receptor bond. If
this is not the case, the ligand-receptor complex will be rapidly converted to a free receptor,
reducing its chance of quickly finding a binding partner.
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