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Figure S2. Schematic representation of motion and collision models. (a) Position, 

orientation and velocity of cells (geometry of variables in equation (1)-(3)). (b,c) 

Interaction models. (b) - box model, (c) - windshield model. The test bacterium is 

labeled black, the interacting bacterial is labeled with solid circles, the rest with 

dashed circles. Dashed area - interaction region, black line - the windshield. 

The final component of the model is the algorithm for determining when collisions between cells 

occur. There are several ways of computing collisions, all of which produce nearly identical 

results. The simplest idea is to use a “windshield model”, which assumes a certain collision 

cross-section (Figure S2b). This model accounts best for head-to-head exchange of signals that 

are localized to the cell poles, was suggested for the C-signal protein (40). An alternate model 

assumes an interaction area around each cell in conjunction with differential interactions with the 

cells depending on their direction of motion (Figure S2c). Such a model is better for representing 

the effect of “friction” between cells, or signaling without polar localization. Nevertheless, we 

could not distinguish between these two models in computations with parameters close to 

experimental ones, and so the windshield model was normally used. We have only used the box 

model to demonstrate the effect of ‘symmetric inter-cell signaling’: if we eliminate the 

dependence of the interactions on the direction of motion, the waves do not form (see Figure S3). 

Both algorithms are discussed in Section G of the Supplemental Material. 


