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Supplementary Figure 1: DIC and RFP-LifeAct images of a U2OS cell spreading across the long edge of the 4 

side pattern. Related to Figure 1. The leading edge of the cell during spreading is formed by an SF that bridges the 5 

two long FN edges. The white circles highlight the lamellipodia formed during spreading. Scale bar = 10 µm.  6 
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Supplementary Figure 2: Spreading kinetics on top and side patterns for naïve and blebbistatin-treated 8 

U2OS cells. Related to Figure 1 and 3. (A) Left – Average trajectories of percentage area over time of U2OS cells 9 

spreading on top and side patterns bound at different initial binding positions (Top pattern: N = 32 for short edge 10 

and N = 13 for long edge binding; Side-pattern: N = 23 for short edge and 36 for long edge). Middle - Average 11 
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trajectories of percentage area over time of blebbistatin-treated U2OS cells spreading on top and side patterns bound 12 

at different initial binding positions (Top pattern: N = 14 for short edges and N = 10 for long edge binding; Side 13 

pattern: N = 9 for short edge and 14 for long edge). Right – CPM simulation of cells bound at different binding 14 

positions on each pattern. The y-intercept of the CPM result was set to match experimental data. Red circular data 15 

represents spreading prior to imaging whereas red crosses represent rotational movement due to encountering of 16 

corners. (B) Comparison of blebbistatin-treated and naïve U2OS cells on top and side pattern bound at the corner or 17 

long edge. In all cases, blebbistatin-treated cells spread slightly faster. (C) Comparison of time constants obtained by 18 

fitting individual cell trajectories of percentage area versus time for the top pattern (left) and side pattern (right) for 19 

blebbistatin-treated (blue) and naïve (red) U2OS cells. Statistical differences were determined using Mann-Whitney 20 

non-parametric statistical test. P-value of comparison of top pattern short edge versus long edge was determined to 21 

be less than 0.0001 whereas same comparison for side pattern was determined to be 0.69. For blebbistatin treated 22 

cells, p-value of comparison of top pattern short edge versus long edge was 0.03 whereas for the side pattern, it was 23 

0.86.  (D) Measured arc radii for the two different patterns, sorted according to binding position. Black points 24 

correspond to untreated cells and red points correspond to blebbistatin-treated cells. (E) Fraction of cells for which 25 

an arc radius could be measured. The rest of the cells have a straight edge bundle which prevents invagination. N = 26 

33, 32, 17, 56 naïve cells and N = 17, 14, 11, 23 blebbistatin treated cells according to the order given by the x-axis 27 

were analyzed.  28 
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Supplementary Figure 3: Stress fiber orientation distributions compared using the Kullback-Leibler (KL) 30 

divergence. Related to Figure 2. (A) The KL divergence (see Materials and Methods) is plotted as a function of time 31 

for control and blebbistatin-treated cells spreading on each pattern with the respective initial binding position (solid 32 

lines) as indicated in the legend. At each time point, the angular distribution of the fiber is compared to its final 33 

configuration, therefore the curves approach zero. The dashed lines are an exponential fit to the calculated KL 34 

divergence. (B) The KL divergence is plotted as a function of normalized time (see time points defined in the main 35 


