




Fig. S3. Roughness of the cell body under different conditions of membrane tension. Roughness of cell body contours under different conditions, red: hy-
potonic medium (130 mOsm); blue: isotonic media (175 mOsm); green: 150 μm deoxycholate (DC); black: strong hypertonic media (350 mOsm). Roughness is
represented as the percent of the total area involved in protrusions or invaginations that depart from the equivalent ellipse that matches the contour (see
Materials and Methods). Cell body roughnesses under different tension conditions were not significantly different, indicating that our measurement of in-
creased lamellipodial roughness in DC and Hyper++ cells (Fig. 4C) is not solely due to increased membrane fluctuations due to decreased membrane tension.

Fig. S4. Distribution of fluorescent MSP fibers’ orientation under different membrane tension conditions. Fiber angles,� , with respect to the direction of
movement (defined as � ¼ 0°). About 20 cells were evaluated per condition, and each dot represents a fiber. Red: hypotonic medium (130 mOsm); blue: isotonic
media (175 mOsm); green: 150 μmDC; black: strong hypertonic media (350 mOsm). Increasing membrane tension (“ Hypo” ) results in a narrower distribution of
orientations with many filaments aligned in the direction of movement, whereas decreased membrane tension (“ Hyper++” ) gives a wider distribution of
orientations with few fibers at 0°.

Batchelder et al. www.pnas.org/cgi/doi/10.1073/pnas.1010481108 2 of 5



Fig. S5. MSP assembly occurs exclusively at the leading edge. (A) Photobleaching experiments of stationary (Upper) and crawling (Lower) sperm cells. Cells
bearing the weaker spe-11 promotor were used because bleaching was more efficient. Still images are shown with the accompanying kymographs taken from
the red lines drawn in the first frame. An asterisk marks the region of photobleaching. The bleached holes (arrows) moved backward until disappearing into
the cell body (arrowheads). The photobleached region flowed back from the edge as a single unit with clear borders at the same speed as the rest of the MSP
cytoskeleton and did not disintegrate until reaching the cell body, nor did the bleached region refill with fluorescence except for a slight haze probably due to
the diffusion of globular MSP into the bleached area. This confirmed that MSP assembly was occurring at the front of the cell and not along the sides or
throughout the lamellipodia. (B) Still images from a time-lapse movie of a representative crawling hypertonic (Hyper++) cell (350 mOsm). Images were de-
noised with the Safir program (seeMaterials andMethods). Fiber complexes at the cell edges (examples marked with triangles) do not move inward toward the
cell interior, indicating that polymerization is not happening on the sides of the lamellipodia under relaxed membrane tension conditions. In A,
vertical bar ¼ 5 μm, and horizontal bar ¼ 15 s. In B, bar ¼ 5 μm. Elapsed time is noted on the last image of each series.

Movie S1. Sperm expressing fluorescently labeled MSP under the peel-1 promotor. Movie to accompany still image in Fig. 1B. Bar 5 μm.

Movie S1 (AVI)
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Movie S2. In vivo imaging of sperm cells expressing fluorescently labeled MSP in an intact worm uterus illustrates a cluster of stationary cells undergoing
cytoskeletal turnover. The first image is a bright field image of the same view. Bar ¼ 5 μm.

Movie S2 (AVI)

Movie S3. Movies to accompany still images in Fig. 1C of crawling and stationary cells. (Right) Crawling cell; (Left) stationary cell. Bar ¼ 5 μm.

Movie S3 (AVI)

Movie S4. Membrane tether pulled from the lamellipodium of an active sperm cell. The bead is held in an optical trap and the cell is brought to the bead.
Once adhered, the cell is backed away, pulling amembrane tether that is not usually visible but is evident when the trap is released: Themembrane retracts and
the bead recoils. Bar ¼ 5 μm.

Movie S4 (AVI)
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Movie S5. Dual imaging of membrane and cytoskeleton in active sperm cells. (Left to Right) Transmitted light, fluorescent MSP (peel-1 strain), membrane dye,
and overlay. Red: MSP cytoskeleton; green: membrane dye. MSP fibers are seen to abut the membrane and deform it. No bare membrane bulges are observed.
Bar ¼ 5 μm.

Movie S5 (AVI)

Movie S6. Z stacks of sperm cells labeled with membrane dye under hypotonic, isotonic, DC, and hypertonic (++) conditions, played in that order, with the
scale bar indicating the beginning of each new stack sequence. Each plane is 300 nm apart. Still images of the largest XY cross-section under each condition are
shown in Fig. 4A. Bar ¼ 5 μm.

Movie S6 (AVI)
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