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Mechanism 1: Cell velocity depends only on
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Mechanism 2: Cell velocity depends only on
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Mechanism 3: Cells polarize preferentially toward
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Fig. 3 — Three possible mechanisms for the shift in mean cell position toward acid over time. For A, D, and I, arrows indicate the
magnitude of cell velocity, with larger arrows indicating higher speed. The direction of the arrows indicates the direction of
polarization. Cell movement is restricted to one dimension for simplicity. (A) Mechanism 1: Cell velocity depends on the position
within the gradient, decreasing for cells in more acidic positions. Cell velocity does not depend on polarization direction, and
cells polarize equally in both directions. (B) Consideration of mechanism 1 with computational simulations: When the integrin
activation rate is equal at the leading and trailing ends of the cell, there is no difference in velocity for a cell oriented toward acid
(solid line) vs. away from acid (dashed line). Lines are offset for clarity. (C) In simulations testing mechanism 1, mean cell
position (line) does not deviate significantly from zero within 8 h. (D) Mechanism 2: Cell velocity is higher for cells polarized
toward acid, but velocity is independent of the position within the gradient and cells polarize equally in both directions.

(E) Consideration of mechanism 2 with computational simulations: pH.-dependent integrin activation across the cell length
alters adhesion asymmetry between the two ends of the cell, leading to higher velocity toward vs. away from acid.

(F) In simulations, mechanism 2 leads to a significant shift of the mean cell position (line) toward lower pH.. (G and H)
Experimental data comparing average a, /3 CHO-B2 cell and MVEC velocities toward (solid line) and away (dashed line) from acid
at different locations within the gradient. Error bars are the standard error of the mean. (I) Mechanism 3: Cells polarize
preferentially toward acid, but cell velocity does not depend on polarization direction or position within gradient. (J) The angular
distribution for «,; CHO-B2 cells in the pH. gradient is significantly different from a uniform distribution (p=2.4 x 10~5).

(K) The angular distribution for MVECs in the pH. gradient is significantly different from a uniform distribution (p=0.0011).
Plots C and F from 100 simulations each for cells distributed throughout the gradient. Shaded regions are 95% CI.

displaced 3.084+0.18 um  toward acid compared to
291+0.14pum away from acid, and MVECs displaced
5.8240.27 pm towards compared to 4.784+0.29 pm away from

was not a statistically significant level of difference (p > 0.05). For
all gradient locations together, the average cell displacement
toward acid was greater for both cell types: o3 CHO-B2 cells









