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Video 5. Closure events after mechanical micro-wounding. (Part ) Sequential transcellular micromechanical wounding and
healing events in a single MVEC. Live-cell imaging of transcellular mechanical micro-wounding in an MVEC transfected with
actin-GFP (green) and mDsRed (red), corresponding to Fig. 6 b. A single MVEC was subjected to four sequential mechanical
micro-wounding events (see numbers in bottom right panel). Each time the initial wound rapidly expands as broken adhesions
and cytoskeleton caused viscoelastic recoil of preexisting tension. The MVEC then rapidly formed nodes of actin in a large
~20-30-pm radius around the pore with mixed VL and VW features. These exhibit directed propagation into the micro-wound
to close it. The ventral nature of these structures can clearly be seen by dark regions in IRM (bottom left). Bars, 5 pm. (Part
l) Closure event after paracellular mechanical micro-wounding. Live-cell imaging of paracellular mechanical micro-wound in
MVEC transfected with actin-GFP (green) and mDsRed (red). By placing the probe tip over one cell near its junction a paracel-
lular gap is formed. Significant viscoelastic recoil is evident in both the wounded cell and the untouched neighbor (particularly
evident in the bottom right corner) that correlates with a highly robust VL and VW recovery response. The ventral nature of these
structures can be seen by the appearance of dark spots in IRM (bottom left). Bars, 5 pm. Images were acquired by time-lapse
microscopy using a microscope (Axiovert 200M; Carl Zeiss). Frames were taken every 20 s for 45 min (Part I) or 20 s for 28
min and 20 s (Part l).

Video 6. Asymmefric refraction and recovery after mechanical micro-wounding. Live-cell imaging of transcellular mechanical
wounding in MVECs coexpressing actin-GFP (green) and mDsRed (red), corresponding to Fig. 7 a and Fig. S3 d. Whereas
the first example shows both predominant retraction and subsequent VL/VW recovery in orthogonally oriented directions (i.e.,
toward the top and bottom left corners), in the second example refraction and recovery both predominantly occur in antiparal-
lel directions (i.e., toward the top left and bottom right corners). In both cases the nonresponding regions opposite the major
recoil/response areas are visibly stretched and, therefore, tensed during wounding. In both examples the broken isometric
tension is visibly transmitted to discrete regions of the unwounded neighbor cells through intact adherens junctions that retract
and translate toward the neighboring cell (right side). In response, the untouched cells produce an avid VL response precisely
in the location where retraction occurred. The ventral nature of these response structures is shown by the appearance of dark
spots in IRM (fourth panel). Bars, 5 pm. Images were acquired by time-lapse microscopy using a microscope (Axiovert 200M;
Carl Zeiss). Frames were taken every 20 s for 19 min and 20 s (ex. 1) or 20 s for 14 min and 40 s (ex. 2).

Video 7. Tension release correlates with VL initiation on actin filaments. Live-cell imaging of mechanical wounding in MVECs
coexpressing actin-GFP and mDsRed (not depicted), corresponding to Figs. 7 b and S3 e. MVECs were mechanically wounded
paracellularly (ex. 1) or transcellulary (ex. 2). To better understand the relationship between the viscoelastic recoil that develops
rapidly in the cytoskeleton after wounding, and the subsequent formation of actin nodes and VL, we froze the prewound actin
image into the left panel and the red channel of the right panel and placed the full dynamic time-lapse series in the middle pan-
els and green channel of the right panel. In the color overlaid panel on the right, the first frame has time-matched green and red
images that show perfect colocalization yielding a yellow image. After micro-wound the progressive time series images in green
become separated from the original alignment for an intuitive visualization of recoil response. Areas that undergo the most
significant retraction exhibit predominant formation of nodes and VL (which were confirmed as such via IRM and membrane
signal (acquired but not depicted). Images were acquired by time-lapse microscopy using a microscope (Axiovert 200M; Carl
Zeiss). Frames were taken every 20 s for 9 min (ex. 1) or 15 s for 6 min (ex. 2).

Video 8. Enforced substrate compression initiates putative VL. Live-cell imaging of a confluent MVEC monolayer coexpressing
actin-GFP and mYFP during an acute 10% uniaxial compression/de-stretch of the substrate, corresponding to Fig. 8 b (ii). To
better visualize the initial de-stretch and the subsequent VL formation, we froze the first frame (magenta) and superimposed
the time-lapsed images (green). Putative VL activity can be seen emanating from the ends of actin filaments that are partially
aligned with the axis of de-stretch. For individual filaments, note the similarity to Video 1 B, showing paracellular gap closure
after diapedesis micro-wounding. Shown is one representative experiment of at least 10 independent experiments. Images
were acquired by time-lapse microscopy using a microscope (Axiovert 200M; Carl Zeiss). Frames were taken every 35 s for
11 minand 45 s
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Video 9. Role of Rho-GTPases on pore closure. (Part |) Effect of Rac1 inhibitor NSC23766 on pore closure. Representative
live-cell imaging of reversible VL inhibition during diapedesis on MVECs expressing mYFP that is analogous to Fig. 9 c. In initial
frames, six diapedesis events can be seen in progress. At 5 min, as indicated, the Rac1 inhibitor NSC23677 (500 pM) was
added. Over the next ~18 min all of the original pores and gaps, as well as some additionally formed micro-wounds, are
present, despite completion of most of the diapedesis events. After drug washout the accumulated micro-wounds were rapidly
closed by a concerted mobilization of multiple independent and steered VL. (Part I} Effect of Rho kinase inhibitor Y27632 on
micro-wound healing. Live-cell imaging of T cell diapedesis on MVECs coexpressing mDsRed (red) and actin-GFP (green) dur-
ing addition of the Rho kinase inhibitor Y27632. During the initial 5 min, in the sefting of high lymphocyte density, multiple
diapedesis events are seen at various stages and some VL have formed to initiate pore closure. During addition of Y27632
(90 pM), robust steered VL closure activity proceeds uninterrupted for >25 min, progressively closing each micro-wound as
individual diapedesis events reach completion. Separate studies in the absence of leukocytes confirm that drug is active at this
concentration at reducing stress fiber density within minutes of addition (not depicted). Bars, 5 pm. Images were acquired by
time-lapse microscopy using a microscope (Axiovert 200M; Carl Zeiss). Frames were taken every 20 s for 50 min and 50 s
(Part 1) or 20 s for 31 min and 50 s (Part II).

Video 10. ROS play a role in VL propagation. (Part |) The NADPH oxidase subunit p47phox is enriched in VL. Representative
livecell imaging of p47phox distribution dynamics during diapedesis. MVECs were cotransfected with p47phox-DsRed (red)
and either mYFP (green; ex. 1) or actin-GFP (green; ex. 2, corresponding to Fig. 10 a). Example 1 shows leading edge enrich-
ment of p47phox in VL during closure of a paracellular gap. Example 2 shows p47phox coenriched with actin at nodes of VL
initiation and in VL leading edge, which propagate successively across a transcellular pore and then a paracellular gap. IRM
shown on the far right indicates VL initiate and propagate in close apposition to the substrate. (Part Il) Effect of ROS inhibitors
on Vl:mediated pore closure. Representative live-cell imaging of reversible blockade of VL by ROS inhibitors during diapedesis
corresponding to Fig. 10 d. MVECs expressing mYFP were imaged during lymphocyte diapedesis. Where indicated, inhibitors
of NAPDH oxidase signaling apocynin (1 mM; ex. 1) or Tempol (500 pM; ex. 2) were added and then at later times washed out
(as indicated). In both cases micro-wounds remained patent during the 15-min incubation with drug, and washout led to immedi-
ate mobilization of steered VL and micro-wound healing. Images were acquired by time-lapse microscopy using a microscope
(Axiovert 200M; Carl Zeiss). Frames were taken every 25 s for 29 min and 5 s (Part I, ex. 1), 20 s for 12 min and 5 s (Part I,
ex. 2), 45 s for 46 min and 45 s (Part I, ex. 1), or 45 s for 42 min and 25 s (Part I, ex. 2).
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