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SUPPLEMENTARY FIGURE 1

Figure S1: Orientation Parameter Calculation. (A) To determine patterns in cell alignment 
throughout the population, the major axis of the cell (green) was drawn and compared to a fixed 
axis (red).  The angle between these two lines was then determined and the cosine of twice this 
angle was calculated to normalize the angle in the first quadrant.  (B) To do the same for cell 
migration, the line connecting the center of mass of a cell between two time points was drawn 
(red) and the angle between this vector and a fixed axis was calculated and normalized to the 
first quadrant.  For experiments with cyclic strain, the x-axis was the fixed axis, yielding perpen-
dicular orientation and migration that gave orientation parameter values below 0.  For experi-
ments with vertical grooves, the y-axis was the fixed axis, yielding parallel orientation and migra-
tion that gave orientation parameter values above 0.
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Figure S3: Cytoskeletal Morphology on Grooved Substrates. Representative images of the 
actin (A) and keratin (B) elements of the cytoskeleton on grooved substrates (C).  
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Figure S2: Rose Plots of Migration Vectors in One Quadrant. A) Untreated and SPC-treated 
cells exhibited no directional bias on flat PDMS control substrates.  Percentages of cells migrat-
ing in orthogonal directions (0-20 and 70-90 degrees) are displayed above the plot.  B)  On 
substrates with grates, migration direction was primarily biased in the y-direction (parallel to the 
grates), with the strongest bias in migration direction observed in SPC treated cells.  350 nm 
deep grates were also more effective than 200 nm deep grates in biasing migration direction.  C) 
Untreated cells exhibited unbiased migration on PDMS pillars, but the addition of SPC resulted 
in a significant bias in the x and y directions, corresponding to the axes of symmetry in the 
PDMS patters.  Percentages of cells migrating in orthogonal directions (0-20 and 70-90 
degrees) are displayed above the graph.
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Supplementary Figure 4: Substrate Fabrication and Validation. (A) Photolithography was 
used for both the grooved and pillared substrates in order to expose desired areas of photoresist 
to UV light.  For grooved substrates with widths d and groove spacing a, the microstructured 
silicon wafer was exposed to Thermal Chrome Evaporation, followed by photoresist removal and 
subsequent replica molding.  Grooved substrates were evaluated with white light interferometry 
(B).  For micropillar substrates with height h, diameter d, and inter-pillar spacing a, reactive ion 
etching was used to etch the patterned silicon wafer, followed by polyurethane molding and 
PDMS replica molding.  White light interferometry was also used to evaluate the micropillar 
structures (C).
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