
 

Figure S1: Linear relationship of speed with amplitudes of short signaling waves in conditions 

without a CXCL12 gradient (nc = 158). The x-axes of the two plots illustrate the amplitudes of 

short Akt waves (left) and short ERK waves (right). Their y-axes are all migration speed. The 

20th, 50th, and 80th quantile regression results were overlayed to illustrate the relationship 

between signaling amplitude and speed without CXCL12 gradient. 

  



 

Figure S2: Distributions of aspect ratios and ERK time differences. With the aspect ratio peak 

aligned, the time differences from this peak to the local minima of aspect ratio and ERK 

signaling were measured. The overall ERK signal was detrended to eliminate the overall ERK 

trend and focus on the oscillation patterns. The distributions of the time differences for aspect 

ratio and ERK minima were illustrated with a histogram in different conditions: (i) Control (no 

compound), (ii) PI3K inhibitor (100 nM alpelisib), (iii) p38 inhibitor (10 µM SB203580), and (iv) 

MEK inhibitor (10 nM trametinib). 

  



 

Table S1: Quantile regression of amplitudes vs speed with 100 ng/mL to 0 ng/mL CXCL12 

gradient for Figure 1E. Regression equation, 99% confidence intervals for slope and y-intercept 

are listed in the table for different amplitudes: short Akt waves, short ERK waves, long Akt 

waves, long ERK waves, and aspect ratio. 

  



 

Table S2: Quantile regression of amplitudes vs speed without CXCL12 gradient for Figure 2E 

and S1. Regression equation, 99% confidence intervals for slope and y-intercept are listed in 

the table for different amplitudes: short Akt waves, short ERK waves, long Akt waves, long ERK 

waves, and aspect ratio. 

 

  



 

Table S3: Quantile regression of amplitudes vs speed with 15 ng/mL to 0 ng/mL EGF gradient 

for Figure 3D. Regression equation, 99% confidence intervals for slope and y-intercept are 

listed in the table for different amplitudes: short Akt waves and short ERK waves. 

 

 

  



 

Table S4: Quantile regression of ERK difference, aspect ratio difference, nuclear polarization, 

and average cell speed for figure 4C,D,F. Regression equation, 99% confidence intervals for 

slope and y-intercept are listed in the table. 

 

 

 

  



 

Table S5: Variational system inference results for different drug conditions. D, vx, and vy are the 

diffusivity and the advective velocities in x and y directions respectively.  


