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Legends for movies S1 and S2

Other Supplementary Material for this manuscript includesthe following:
(available at www.sciencesignaling.org/cgi/contetit/7/333/ra66/DC1)

Movie S1 (.wmv format). Z-stack of AKAP150 stainiilgages across tleaxis

from the luminal surface to the SMC layer in NT mlic
Movie S2 (.wmv format). Z-stack of AKAP150 stainiilgages across theaxis

from the luminal surface to the SMC layer in hypadive mice.
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Fig. S1. Relationship between GSK101 concentraticand TRPV4-mediated whole-cell K currents. Currents
were measured at +100 mV using the perforated-pattiole-cell configuration in freshly isolated E@G®m
mesenteric arteries in the presence giM ruthenium red to prevent IK and SK channel aditva and C&'
overload. The outward currents at a depolarizingeqttal of +100 mV were used for plotting the GSK10
concentration-response curve. The TRPV4 currergitieat +100 mV was 54.3 + 5.4 pA/pF with 100 nMK381.
Data are means + SEM (n =5 ECs).
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Fig. S2. TRPV4 C&" sparklets at MEPs recorded in the presence of GSKI and CPA.En face preparations of
mesenteric arteries isolated from GCaMP2 mice wéaeed in a recording solution containing CPA (8@) and
GSK101.(A) Left: Grayscale image of the endothelial surface; blaales in the autofluorescence of the internal
elastic lamina indicate sites where MEPs are lacaRght: Expanded view of the highlighted region in the
grayscale image (red square) showing a three-dimeeaisview of the time course of a TRPV4 sparkliea aMEP
site (yellow circle in small grayscale imagéB) A single MEP exhibits repeated sparklets. Thedin#-scan shows
the C&" signals in the same MEP shown in the red squate The red line indicates the region scanned.
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Fig. S3. CCh activates TRPV4 sparklets at MEPs thnagh the PLC-DAG-PKC pathway in the presence of
CPA and GSK101.En face preparations of mesenteric arteries sdldtom GCaMP2 mice were placed in a
recording solution containing CPA (30M) and GSK101(A) Grayscale image (left) showing ~7 ECs in a field o
view. Blue arrows indicate sites with MEP sparklgtat were detected before the addition of CCh, weitbw
arrows indicate sites with MEP sparklets that wieected after the addition of CCh.?Csignal images show MEP
sparklet sites detected before (center) and afight] CCh addition. Each image shows the integlatetivity over

2 minutes. The representative traces from this ereggpear in Fig. 1D. Scale bar: 1. (B) Grayscale image (left)
showing MEP sparklet sites detected before (blue) a@fter (orange) the addition of OAG. Represewntaf/F
traces (right) before and after the addition of OAG) Grayscale image (left) showing MEP sparklet sitetected
before (blue) and after (green) the addition of PNR&presentative F§Rraces (right) before and after the addition
of PMA. Summary data are presented in Figure 1E.
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Fig. S4. Bradykinin activates TRPV4 sparklets at MPPs in a PKC-dependent mannerEn face preparations of
mesenteric arteries isolated from GCaMP2 mice wdaeed in a recording solution containing CPA (80) and
GSK101.Left, Representative FgRraces from three different MEP sites before dfter ahe addition of bradykinin
(Brady).Right, Bar graph summarizing the effects of bradykininT&RPV4 sparklets at MEP and non-MEP sites in
the presence of GSK101 and in the presence or ebs#rG0-6976 or HC-067047. Data are means + SEM 3r

5). *P < 0.05; one-way ANOVA with post hoc Bonferronittes

Autofluorescence Anti-PKCa

Fig. S5. PKQu is not preferentially localized at MEPs.Images of an en face preparation of a third-order
mesenteric artery showing inner elastic lamina flwtcescence léft, green) and PK& immunostaining in ECs
(center, red). The merged imageadht) shows the broad distribution of PigGn ECs.
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Fig. S6. Sparklet sites have a maximum of four TRP¥ channels.Quantal level response andmparisons of
guantal level probability of TRPV4 sparklets ath mustard) and 10 nM (blue) . GSK101 at non-MBEssin
control and wild-type arteries measured with GCaNWR2B) and at MEP sites in arteries from AKAP15mice
measured with Fluo-4C, D). Data from 6-10 fields were pooled. The total 'opleiration’ for mesenteric arteries
from GCaMP2 mice was 2069 seconds (10 fields frcamt@ries). The corresponding value for mesensetiries
from AKAP150" mice was 1228 seconds (6 fields, 3 arteries).
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Fig. S7. Ratio of the experimentally observed, of TRPV4 channels to thePy predicted by the binomial
distribution assuming independent gating of TRPV4 bannels. Intracellular C&" was measured with Fluo-4 (left
side) and GCaMP2 (right side) at a frame rate @§ 3d 15/s, respectively. A ratio of 1 would bdidgative of
independent gating. Data from 7-10 arteries werdqub
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Fig. S8.Inhibition or activation of the GQPCR-PKC-TRPV4 pathway does not alter the functional coupling
of TRPV4 channels.Coupling coefficientsK) were calculated in the presence of CCh|{l), the PKC activator
PMA (10 nM), the PKC inhibitor G6-6976 (M), and/or the TRPV4 channel agonist GSK101 (3 nkBb,
indicated.(A) Representative F{Rraces with respective-values for baseline TRPV4 sparklet activity at M&fes

(no GSK101)(B) A scatter plot of individuak-values along with means + SEM (black error bass)fich group (n
= 16-22 sites).
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Fig. S9. Inhibition of PKC or IK channels attenuates dilation to CCh. Measurements were made in pressurized
(80 mm Hg) mesenteric arteries in the presence-NNIA (100 pM) and indomethacin (1@M). (A) Diameter
traces illustrating dilations to CCh in the absefug@per trace) and presence (middle trace) of K& mhibitor Go-
6976 or IK channel blocker charybdotoxin (ChTx, tvirace).(B) Bar graph showing the effect of G6-6976 or
ChTx on dilation to CCh, GSK101, or NS309 (IK and &ctivator) (n = 4—6 arteries). Control (Con) fach bar
set corresponds to treatment with (left to righ@hC GSK101, or NS309 alone. Maximum dilation isiced as
Diameteg.”" .. — Diametes.s, Basal diameter was defined as the diameter iprt&sence of myogenic tone, before
addition of a drug. *P < 0.05, one-way ANOVA witbgt hoc Bonferroni test.
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Fig. S10. The EDH component of CCh-induced vasodiian is abolished in Ang Il-induced hypertension. 4)
The relationship between CCh concentration andtidilaof pressurized (80 mm Hg) mesenteric artefiem
normotensive (NT) and hypertensive (HT) mi¢B) A representativadiameter trace illustrating dilations of a
pressurized mesenteric artery from a HT mouse tb @@ GSK101 in the presence of L-NNA (404), included
to inhibit NO production(C) Concentration-dilation relationship of CCh in theegence of L-NNA in pressurized
mesenteric arteries from NT and HT mice (n = Sragefrom 5 mice).
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Fig. S11. CCh-induced increases in whole-cell €ain ECs and IK channel localization at MEPs are unkered
in hypertension. (A) Whole-cell C&" was imaged in en face preparations from mesentetézies. The different
color tracings correspond to recordings from irdiinl cells (n = 41-47 cells, 4-5 arteries from 4ribe) using
each cell outline as an ROI (not show(d) F/F0 was averaged over 10 seconds from the time of fleakescence

intensity following CCh addition(C) Three-dimensional views along the z-axis (Qr-optical slices) showing
densities of IK channel fluorescence projectingtigh the depth of the inner elastic lamina in N8 &T mice.
Reconstructed xz- and yz-images of IK channel imastaining along the MEP, showing strongest staitimgards
the end of the projections. Traces are plot prefiier IK channel staining along x- and y-axes feprb-wide
transects through the projections shown in theetlimensional viewgD) Bar graph indicatethe number of holes
in the inner elastic lamina with IK channel stamidefined as peak staining withinufn of the center of a hole (n =
4-5).



Table S1. Number and density of IK, SK, and TRPV4Igannels in ECs.

Channels per EC | Channel density (per 10um?)
TRPV4 170 1.2
IK 757 5.2
SK 339 2.3

Table S2. Internal diameters of CCh-dilated third-ader mesenteric arteries from NT and hypertensive

mice.

NT

HT

ID, baseline at 80 mm Hg

95.2 + 5.6 (6)

106.78 ()

CCh, 0.3uM

1125+ 4.7 (6)

106.6 + 12.8 (5)

CCh, 1.0uM 131.5+5.4 (6) 111.2 £ 14.3 (5)
CCh, 3.0uM 136.4£8.3 (5) 115.6 £ 14.4 (5)
CCh, 10.uM 136.4 +8.3 (5) 118.0 £ 14.5 (5)

Ca -free diameter at 80 mm

Hg

138.3 6.2 (6)

147814 (5)

Numbers in parentheses indicate n-values. Datprasented as the average + SEM.
ID, internal diameter(m); NT, normotensive; HT, hypertensive.

Table S3. Internal diameters of GSK101-dilated thid-order mesenteric arteries from NT and
hypertensive (HT) mice.

NT HT
ID, baseline at 80 mm Hg 103.6 + 6.2 (7) 98.4341(5)
GSK101, 3 nM 146.7 £ 6.0 (7) 109.0 + 14.9 (5)
Cd"-free diameter at 80 mm Hg 146.0 + 5.7 (7) 1391818 (5)

Numbers in parentheses indicate n-values. Datprasented as the average + SEM.
ID, internal diametery(m); NT, normotensive; HT, hypertensive.

Table S4. General properties of mesenteric arteriemnd ECs from NT and hypertensive (HT) mice.

NT HT
ID, baseline at 80 mm Hgun) 107.3 £ 3.6 (13) 106.8 + 5.8 (13)
Cd*-free diameter at 80 mm Hgrh) 148.3 + 4.3 (13) 148.2 +5.9 (13)
Myogenic tone at 80 mm Hg (% of €Edree | 27.6+1.2 (13) 28.4+1.5(13)
diameter)
Holes in the IEL/EC 4.6 £0.2 (6) 4.7 + (&)
Holes/field 66.8+ 3.5 (5) 67.7+2.9 (5
Average diameter of holes in the IEun{) 2.3+0.1(4) 2.4+0.1(4)
Wall thickness |im) 15.1 £ 0.9 (6) 23.9+ 1.0 (7)
ECsl/field of view 14.4 + 0.5 (11) 14.5 + 011}
IEL depth (1m) 1.6 £ 0.04 (6) 1.6 £ 0.03 (6)
ID, 0.3uM NS309 (um) 116.7 £ 2.7 (12) 113.6 £7.0 (12)
ID, 0.6 uM NS309 (um) 134.6 £ 6.7 (8) 128.5+£7.7 (5)
ID, 1.0uM NS309 (um) 149.3+4.2 (12) 145.9 £ 6.1 (13)
EC capacitance (pF) 14.6 + 0.7 (11) 14.0 {13

Data are presented as the average + SEM. Numbpesémtheses indicate n-values.
ID, internal diameter; IEL, internal elastic lamjmdiT, normotensive; HT, hypertensive.



Movie S1.Z-stack of AKAP150 staining images acrosszlais from the luminal surface to the SMC layeNin
mice. Scale bar: 1Am.

Movie S2.Z-stack of AKAP150 staining images across thaxis from the luminal surface to the SMC layer in
hypertensive mice. Scale bar: [L.



