




Figure 5.
Diagram of G-protein receptor activation.
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Figure 6.
LEGI model. A. Mechanism of perfect adaptation (for notations, see text). B. Simulated
chemoattractant gradient (Application `Needle' of the public BioModel `LEGI', username
`LiuYang'). C. Simulated distribution of activated PI3K induced by the chemoattractant
gradient in B.
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Figure 7.
Modeling FLIP experiments.
A. Diagram of the experimental setup.
B. Fluorescence time courses measured in the bleached and unbleached areas.
C. 3D geometry used in (43) to simulate FLIP experiments. The geometry was reconstructed
in VCell from a z-stack of confocal slices. The cut shows the cell interior including the
nucleus. The mask over the unbleached region, shown in black, mimics the experimental
setup.
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Figure 8.
Results of a simulation of the BioModel `Gdnph-wBuffer'. A. Calcium dynamics at cell
periphery (green) and cell interior (red). B. Dynamics of membrane potential.
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Figure 9.
Intracellular transport of pigment granules in fish melanophores (42). A. Experiment: a
snapshot of pigment aggregation (top); time courses averaged over multiple scans in several
cells, shown for equidistant locations along cell “radius” during dispersion (middle) and
aggregation (bottom). B. Model: idealized geometry, with the black circle mimicking the
location of the pigment aggregate (top); simulated time courses of pigment density during
dispersion (middle) and aggregation (bottom).
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Figure 10.
Stochastic simulations of a simple reaction network. A. Diagram of an enzymatic reaction:
substrate S reversibly binds enzyme E, after which intermediate compound ES irreversibly
decays into E and product P (for parameter values, see the math description in the text). B.
Stochastic time course of the number of ES molecules. C. Probability distribution of the ES
copy number at time t=4.0 obtained from 10000 trials.
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Figure 11.
Implementation of translation events in the BioModel workspace. The mRNA_A can be
included as a catalyst (A, dashed line) or through explicit binding (B, solid lines). Both
variants are equivalent but in VCell only variant B allows for the mass-action kinetic type
required for stochastic simulations in the BioModel workspace.
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Figure 12.
Selected features of the actin dendritic nucleation model. (a) Surface rendering of the outer
membrane of the 3D geometry used for the VCell simulations. A graded band of active
NWASP on the front of the lamelipodium membrane recruits and activates Arp2/3 to initiate
nucleation. (b) Simulations run to steady state produce F-actin accumulation in the
lamellipodium, as shown in this plane at the bottom of the 3D geometry. The scale shows
how the colors are mapped to concentrations of actin subunits within filaments. (c) Map of
net polymerization and depolymerization activity in the lamellipodium of an epithelial cell
derived from speckle microscopy experiments (156). Note the sharp transition between
polymerization at the edge and depolymerization within 2μm of the edge (white scale bar is
5μm). (d) Simulation result for net actin polymerization rates at steady state. The white band
shows a region of strong polymerization and is 2μm wide before a sharp transition to
depolymerization (negative rates). Behind these two bands of activity, the bulk of the cell
displays near zero actin filament assembly rates. Figure 12 c is reproduced from ….by
permission of the copyright owner.
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