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Supplemental Figure S1. Gene expression analysis of stretch-stimulated cells. mMRNAs up-regulated by
uniaxial cyclic stretch stimulation (15%, 0.5 Hz, 6hrs) of mouse fibroblasts were identified by RNA sequencing
analysis of 4 pairs (unstretched and stretch-stimulated) cell samples. Searches for genes that were
characterized as YAP/TAZ target genes and MRTF-Atarget genes in several published reports were identified.
A. 9 YAP/TAZ target genes and B. 25 MRTF-A target genes upregulated by stretch stimulation. These genes
are shown with log 2-fold change, p-values, references, and descriptors. C. KEGG pathway analysis of the
RNAseq data including the top 15 pathways is summarized in a circular form. Pathways for MAPK signaling,
Focal adhesions, Actin cytoskeleton regulation, and ECM receptor interaction are the most highly represented
as stretch-stimulated pathways.
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stretch-stimulated and migrating
cells. A. Model of cell showing
apical or dorsal surface of nucleus in
contact with actin stress fiber, and
basal plane towards bottom of cell
with stress fiber anchorage at
integrin-based focal adhesions. B.
Paired fluorescent images of basal
focal plane and apical focal plane of
phalloidin (magenta), SUN2-specific
antibody (green), and DAPI staining.
Cell and nucleus align perpendicular
, to the stretch vector and the SUN2

Basal Apical . L.
focal plane focal plane signal is in focus on the top surface of
WmLy{! the nucleus (arrow). C. Paired
o fluorescent images of basal focal
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SUNZ2-specific  antibody (green)
localizations. The cell is migrating
away from neighboring cells into an
open area, and the SUNZ2 signal is in
focus on the apical or top surface of
the nucleus (arrow).
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Supplemental Figure S3. SUN2 nuclear line quality and quantity.
A. Stretch-stimulated (uniaxial cyclic stretch, 15% 0.5 Hz 60 mins) nuclei with
immunolocalized SUN2 nuclear envelope proteins are presented as a
montage to show the variety of SUN2 distributions observed. B. Nuclei were
scored for number of SUN2 lines detectable in identically-captured
unprocessed images. In a total of 87 nuclei scored from this typical
experiment, 31% had single lines/nuclei and 46% had 2 lines/nuclei. There
were small numbers of nuclei with 3 (16%), 4 (6%), and 5 (1%) lines/nuclei.
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Supplemental Figure S4. Stretch-induced co-distribution of
SUN2 and nesprin proteins. GFP-mini-Nesprin2G DNA was
transiently transfected into fibroblasts, expressed for 48 hrs, then
cells were seeded onto silicone membranes and stretch-stimulated
(uniaxial cyclic, 15%, 0.5 Hz, 60 mins) and formaldehyde-fixed.
SUNZ2 immunolocalization showed nuclear staining in cells with and
without mNsp2G. In stretch-stimulated cells the mNsp2G and SUN2
co-distributed (arrow) along the same linear arrays.
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Supplemental Figure S5. Membrane
proteins SERCA2 and Sec61B
protein distributions.

Confocal microscopy of SUN2 (green,
Burke mab#3.1E), F-actin (phalloid-
in,magenta) and endoplasmic reticu-
lum-nuclear ~membrane  proteins
SERCA2 and Sec61B (yellow) in
stretch-stimulated fibroblasts. A. Maxi-
mum intensity projections of SUN2,
phalloidin, and SERCA2 confocal
sections (0.35 micron steps). B.
Orthogonal z-sections across the x
(horizontal line, bottom of merge) and
y (vertical line, right of merge) planes
presented as stack of z sections with
end-on view. C. Orthogonal view
shows nuclear envelope distribution of
SUN2, coincident with F-actin across
the top of nucleus (red guidelines).
SERCA2 is distributed in the ER
around the nucleus and within the
nuclear membrane. D. Maximum
intensity projections of SUN2, phalloi-
din, and Sec61B confocal sections
(0.35 micron steps). E. Orthogonal
z-sections across the x (horizontal
line, bottom of merge) and y (vertical
line, right of merge) planes are shown
in merged image. F. Orthogonal or
end-on view shows nuclear envelope
distribution of SUN2, coincident with
F-actin across the top of nucleus (red
guidelines). Sec61B is distributed in
the ER around the nucleus and within
the nuclear membrane. Scale baris 10
microns. Associated Videos 4-11.
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Supplemental Figure S6. SUN2 and zyxin co-distribution along nuclear lines. WT mouse fibro-
blasts were stretch stimulated (uniaxial cyclic stretch 15% 0.5 Hertz 1 hr) then fixed and immuno
stained for SUN2 (Burke mab#3.1E@1:10) and zyxin (B71 @1:600). Cells on silicone membrane in
PBS were imaged face down in a glass bottom dish by confocal microscopy (Leica SP8) with 0.5
micron steps. A. Maximum projections of a stack of confocal images for SUN2 (green) and zyxin
(magenta). B. In Merged image the SUN2 nuclear signal is coincident with zyxin at the nuclear
membrane, however zyxin extends along the entire actin filament. C. Orthogonal z sections across
the x (horizontal line, hottom of merge) and y (vertical line, right of merge) planes are positioned as
apical surface of cell on top and basal surface of cell on bottom for SUN2, zyxin, and F-actin.
Scale bar 10 microns. Associated Videos 12-15.



Supplemental Figure S7. Nuclear
translocation of MRTF-A induced
by Jasplakinolide-stabilized
F-actin. A. Cells were treated for 2
hours with DMSO control,
Cytochalasin D (250 nM), and
Jasplakinolide (100 nM) then fixed
and stained with phalloidin to evaluate
F-actin. Cytochalasin D blocks F-actin
formation and Jasplakinolide induces
robust F-actin stress fibers. B. In
parallel experiments,
immunolocalization of MRTF-A with
DAPI| stained nuclei show the
cytoplasmic distribution of MRTF-A in
control and Cytochalasin D-treated
cells. MRTF-A translocates to the
nucleus in Jasplakinolide-treated
cells. C. DAPI images were used to
threshold Regions of Interest which
were then transferred onto the
MRTF-A images. Quantitation of
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C *rk D 1507  sxx  an - MRTF-A nuclear signal in control (47
=150 U _ S S S nuclei), Cytochalasin D-treated (41
; i ;‘3 100, nuclei), and Jasplakinolide-treated
g 2% %I g8 (45 nuclei) cells shows the increased
g S g5 %’ % % nuclear MRTF-A. D. Graph of nuclear
g8 L = 38 0 L MRTF-A signal following time course
== = of uniaxial cyclic stretch (15% 0.5Hz)
RS 0 — for 0, 5, 15, 30, 60 minutes and 6

S RO e hours with n= 93, 90, 111, 107, 106,
B & T & ey 101 nuclei. Nuclei from the same time

& ¥ > course were scored for SUN2 nuclear

lines revealing 5, 13, 28, 28, 60, 55%
of the nuclei with SUN2 nuclear lines.
The peak nuclear translocation of
MRTF-A (5-15 minutes) precedes the
peak SUN2 nuclear lines (60-360
minutes). Box and whisker plots
showing median with minimum to
maximum range and p-values
determined using unpaired student's
t-test. *p<0.05 ***p<0.0001.Scale bar
50 microns.
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Supplemental Figure S8. Nuclear pore protein POM121 localization by
GFP and by antibody detection. Maximum intensity projection of a confo-
cal stack of images shows the nuclear rim and nuclear line distribution of
transiently transfected POM121-GFP (green) and the immunolocalization
with a POM121 antibody (magenta). Scale bar is 5 microns.



Supplemental Videos

Video 1. Confocal stack of SUN2 images from a stretch-stimulated cell going from
top of the cell to the bottom at 0.35 micron steps (Figure 4E).

Video 2. Confocal stack of Phalloidin/F-actin images from a stretch-stimulated cell
going from top of the cell to the bottom at 0.35 micron steps (Figure 4E).

Video 3. Merged images of SUN2 (green) and phalloidin (magenta) from a stretch-
stimulated cell (Figure 4E) with 3D rotation for spatial resolution.

Video 4. Confocal stack of SUN2 images from a stretch-stimulated cell going from
top of the cell to the bottom at 0.35 micron steps (Figure S5A).

Video 5. Confocal stack of phalloidin images from a stretch-stimulated cell going
from top of the cell to the bottom at 0.35 micron steps (Figure S5A).

Video 6. Confocal stack of SERCA2 images from a stretch-stimulated cell going
from top of the cell to the bottom at 0.35 micron steps (Figure S5A).

Video 7. Confocal stack of merged images (green-SUN2, magenta-actin, yellow-
SERCA2) from a stretch-stimulated cell (Figure S5A) with 3D rotation for spatial
resolution.

Video 8. Confocal stack of SUN2 images from a stretch-stimulated cell going from
top of the cell to the bottom at 0.35 micron steps (Figure S5D).

Video 9. Confocal stack of phalloidin images from a stretch-stimulated cell going
from top of the cell to the bottom at 0.35 micron steps (Figure S5D).

Video 10. Confocal stack of Sec61B images from a stretch-stimulated cell going
from top of the cell to the bottom at 0.35 micron steps (Figure S5D).

Video 11. Confocal stack of merged images (green-SUN2, magenta-actin, yellow-
Sec61B) from a stretch-stimulated cell (Figure S5D) with 3D rotation for spatial
resolution.

Video 12. Confocal stack of SUN2 images from a stretch-stimulated cell going
from top of the cell to the bottom at 0.35 micron steps (Figure S6).

Video 13. Confocal stack of zyxin images from a stretch-stimulated cell going from
top of the cell to the bottom at 0.35 micron steps (Figure S6).

Video 14. Confocal stack of F-actin images from a stretch-stimulated cell going
from top of the cell to the bottom at 0.35 micron steps (Figure S6).

Video 15. Confocal stack of merged images (green-SUN2, magenta-zyxin) from a
stretch-stimulated cell (Figure S6) with 3D rotation for spatial resolution.





