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Figure S4. Characterization of actomyosin mediated cell contraction and Rho GAP recruitment. (a) Schematic representation of dynamic formation of
contractile nodes. (1) Active myosin minifilaments associate with cortical actin and start to form a node with contractile flow directed to its center. (2) This
contractile flow is maximal if the majority of myosin minifilaments move toward the node center. (3) Myosin is maximally concentrated if the majority of
myosin minifilaments reached the node center. The mobility of myosin minifilaments decreases while they approach their destination in the node center.
Thus, the contractile flow drops during this phase. This effect is accentuated if the node center becomes smaller than the resolution of the grid used for
flow analysis. (4) Because of the slow turnover of actomyosin structures, the dissociation of myosin is further delayed. In some cases, this is accompanied
with measurement of an outward flow of actomyosin [i.e., positive divergence or negative contractile flow; see also left y axis in Fig. 3 p). (b-i) Temporal
cross-correlation analysis of the Rho activity sensor mCherry-Rhotekin-GBD and GAP-deficient (b—e) or WT p190RhoGAP (f-i) in nocodazole-treated U20S
cells. (b and f) TIRF images. (c and g) Intensity measurements within white boxes in panels b and f. (d, e, h, and i) Temporal cross-correlation (d and h)
functions and frequency distribution of cross-correlation maxima (e and i) derived from panels d and h (n 14 cells from at least three experiments; error
bars represent 95% confidence interval). Frame rate is 20/min. Bars, 10 pm. **, P < 0.01; ***, P < 0.001 (e and |, one-sample t test).
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Figure S5. The Rho effector ROCK acts both downstream and upstream of Rho activity patterns in U20S cells. (a) Standard deviation of local Rho and
Myosin lla signal in nocodazole-treated U20S cells (vehicle-treated control cells for blebbistatin treatment shown in Fig. 5 (h and i); n= 11 cells from three
experiments). (b) Schematics of proposed Rho activity-based excitable network and inhibition by the ROCK inhibitor Y27632. (c) TIRF images of the Rho
activity sensor mCherry-Rhotekin-GBD after nocodazole treatment and before and after treatment with 50 pM Y27632 (30 min). Kymographs correspond
to yellow regions. (d) Intensity measurements within white regions indicated in c. (e and f) Frequency and standard deviation of the local Rho signal
(n = 35 cells from four experiments for e and n = 29 cells from two experiments for f). Frame rate is 3/min. Bars, 10 pm. ns, P > 0.05; ***, P < 0.001
(a, e, and f, paired t test).
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Video 1. Irregular pulses of Rho activity in resting U20S cells and their stimulation by nocodazole treatment. Time-lapse TIRF
videos of the Rho activity sensor mCherry-Rhotekin-GBD in representative U20S cells. (Top) Resting U20S cell. (Bottom) U20S
cell before and after 45- to 90-min treatment with 30 pM nocodazole. Imaging started 48 h after plating on collagen-coated
glass-bottom dishes. Images were collected with a frame rate of 3/min. Bars, 10 pm.
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eos of the Rho activity sensor mCherry-Rhotekin-GBD with EGFP (control, left) or in combination with active GEF-H1 (EGFP-GEF-H1
C53R, right) in representative U20S cells. Images were collected with a frame rate of 3/min. Bars, 10 pm.
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Video 2. Expression of active GEF-H1 C53R increases Rho activity pulse amplitude and wave propagation. Time-lapse TIRF vid-
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Video 3. GEF-H1 induces the formation of pulses and traveling waves of Rho activity and is required for Rho activity pulses in
resting cells. (Top) Time-lapse TIRF videos of the Rho activity sensor mCherry-Rhotekin-GBD in combination with EGFP-GEF-H1 WT
(leff) or in combination with EGFP-GEF-H1 C53R (right) in representative U20S cells. Images were collected 45-90 min after
treatment with 30 yM nocodazole using a frame rate of 20/min. Bars, 10 pm. (Bottom) Time-lapse TIRF videos of the Rho activity
sensor mCherry-Rhotekin-GBD in representative U20S cells treated with nontargeting (nt; left) or GEF-H1 siRNA (right). Images
were collected using a frame rate of 3/min. Bar, 10 pm.

Video 4. Local Rho activity pulses do not correlate with EGFP or Racl activity signals but correlate with Cdc42 activity and
GEF-H1 locdlization. (Row 1) Time-lapse TIRF video of the Rho activity sensor mCherry-Rhotekin-GBD (left) and EGFP (control
sensor, right) in a representative U20S cell. (Row 2) Time-lapse TIRF video of the Rho activity sensor mCherry-Rhotekin-GBD
(leff) and EGFP-GEF-H1 WT (right) in a representative U20S cell. (Row 3) Time-lapse TIRF video of the Rho activity sensor
EGFP-Rhotekin-GBD (left) and the Cdc42 activity sensor mCherry-WASP-GBD (middle) and overlay of both movies (right) in green
(EGFP-Rhotekin-GBD) and magenta (mCherry-WASP-GBD) in a representative U20S cell. (Row 4) Time-lapse TIRF video of the
Rho activity sensor EGFP-Rhotekin-GBD (left) and the Rac1 activity sensor mCherry-p67phox-GBD (middle) and overlay of both
movies (right) in green (EGFP-Rhotekin-GBD) and magenta (mCherry-p67phox-GBD) in a representative U20S cell. Images were
collected 45-90 min after treatment with 30 pM nocodazole using a frame rate of 20/min. Bars, 10 pm.

Video 5. Local Rho activity peaks precede maximal actin and Myosin lla accumulation. (Top) Time-lapse TIRF video of the Rho
activity sensor mCherry-Rhotekin-GBD (left) and EGFP-actin (right) in a representative U20S cell. (Middle and bottom) Time-lapse
TIRF video of the Rho activity sensor mCherry-Rhotekin-GBD (left) and Myosin lla (EGFP-NMHClIla, right) in a representative
U20S cell. Bottom panels show untreated, resting cells; images in the upper and middle panels were collected 45-90 min after
treatment with 30 pM nocodazole using a frame rate of 20/min. Bars, 10 pm.

Video 6. Local Rho activity pulses are modulated by the RhoGAP Myo9b. (Top) Time-lapse TIRF video of the Rho activity
sensor mCherry-Rhotekin-GBD (left) and a GAP-deficient mutant of the RhoGAP Myo9b (EGFP-Myo9b-R1695M, right) in a
representative U20S cell. (Bottom) Time-lapse TIRF video of the Rho activity sensor mCherry-Rhotekin-GBD (left) and WT Myo%b
(EGFP-Myo9b-WT, right) in a representative U20S cell. Images were collected 45-90 min after treatment with 30 pM noco-
dazole using a frame rate of 20/min. Bars, 10 pm.

Video 7. Myosin lla acts both downstream and upstream of Rho activity patterns. Time-lapse TIRF video of the Rho activity
sensor mCherry-Rhotekin-GBD (left) and Myosin lla (EGFP-NMHClla, right) in a representative U20S cell before and 60 min
after treatment with 50 yM of the Myosin Il inhibitor blebbistatin. Images were collected 30-100 min after treatment with 30 yM
nocodazole using a frame rate of 3/min. Bar, 10 pm.

Video 8. Modulation of cellular contractility signaling by matrix elasticity. Time-lapse videos of Myosin lla (EGFP-NMHClla) in
resting, untreated U20S cells 12 h after plating on collagen-coated gel substrates with an elasticity of 10 kPa (left) or 300 kPa
(right). Images were collected via spinning disk confocal microscopy using a frame rate of 20/min. Bars, 10 pm.
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