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Supplementary Figure 1. PRKGI activation does not decrease fibrillin-1 fiber formation
in WT VSMCs. Representative images of fibrillin-1 (red) and DAPI-stained nuclei (blue) in
WT VSMCs untreated or treated with 8-Br-c GMP for 7 days (4 independent cell batches per
condition). Scale bar, 50 um. The graph shows Fbnl quantification relative to untreated WT
cells as mean + s.e.m. Each data point denotes the mean of an independent VSMC experiment.
Differences were analyzed by unpaired two-tailed Student’s t-test (p-value is shown). Source

data are provided in the Source Data file.
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Supplementary Figure 2. ISMN doses greater than S0mg/kg/day do not increase the effect
on BP and aortic dilation. Twelve-week-old C57BL/6 mice were treated for 2 days (d) with
the indicated ISMN doses by osmotic minipump infusion (n=5 per treated group; n=3 for the
Control group). (a) Maximal AsAo (left) and AbAo (right) diameter before treatment (0) and
at 2 d post-treatment. (b) Systolic BP before and after treatment. Data are shown as mean +
s.e.m. Each data point denotes an individual mouse. Differences versus Control mice were

analyzed by repeated-measurements two-way ANOVA at each time point followed by Tukey's
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post hoc test (p-values are shown). Source data are provided in the Source Data file.
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Supplementary Figure 3. DetaNO triggers aortic dilation, decreases blood pressure and
induces medial degeneration in WT mice. Twelve-week-old C57BL/6 mice were treated for
2d with 5mg/kg/day DetaNO by osmotic minipump infusion. (a) Systolic BP. (b)
Representative end-of-experiment ultrasound images of AsAo and AbAo. Orange dashed lines
delineate the lumen boundary, and yellow dashed lines mark the lumen diameter. Scale bar, 1
mm. (¢) Maximal AsAo (left) and AbAo (right) diameter. (a-c) n=9 Control mice; n=15
DetaNO-treated mice pooled from 2 independent experiments. Data from before treatment, 1 d
and 2 d post-treatment are shown as mean + s.e.m. Each data point denotes an individual mouse.
Differences versus Control mice were analyzed by repeated-measurements two-way ANOVA

at each time point followed by Sidak's post hoc test (p-values are shown). (d) Representative
5



images showing elastic van Gieson (EVQG) staining in AsAo sections from Control and
DetaNO-treated mice. Yellow arrowheads indicate elastin breaks. Scale bar, 50 pum. (e)
Quantification of elastin breaks in AsAo sections from 5 Control mice and 4 DetaNO-treated
mice. Data are mean + s.e.m. Each data point denotes an individual mouse. Differences were
analyzed by unpaired two-tailed t-test with Welch’s correction (p-value is shown). Source data

are provided in the Source Data file.
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Supplementary Figure 4. Long-term ISMN administration results in sustained aortic
dilation. (a) Experimental design. 12-week-old C57BL/6 mice were treated with the NO-donor
ISMN (50 mg/kg/day) via osmotic minipump infusion. Ultrasound and BP analysis (Eco-BP)
was performed at the indicated times (empty triangles). (b) Systolic BP and (¢) Maximal AsAo
(left) and AbAo (right) diameter. Data are shown as mean =+ s.e.m. (n=3 control WT mice and
n=4 ISMN-treated WT mice in b and ¢). Each data point denotes an individual mouse. *P<0.05,
**P<0.01, ***P<0.001 and ****P<0.0001 versus Control mice at each time point by repeated-

measurements two-way ANOVA followed by Sidak's post hoc test. Source data are provided

in the Source Data file.
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Supplementary Figure 5. Aortic staining of pVASP-S239 in MFS mice and ISMN-treated
WT mice. Representative images of pVASP-S239 immunofluorescence (red), elastin
autofluorescence (green), and DAPI-stained nuclei (blue) in aortic sections from untreated MFS
and WT mice and WT mice treated with 50mg/kg/da ISMN for 7 d and 28 d (»=5 mice per
group). Scale bar, 50 um.
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Supplementary Figure 6. Prkgl and sGC expression is not altered in the aortas of MFS
mice. (a) RT-qPCR analysis of Gucyla3 and Gucylb3 mRNA expression in the aortas of 7 WT
and 7 MFS mice. (b) Representative Gucyla3, Gucylb3 and a-Tubulin (loading control)
immunoblot analysis of aortic extracts from 7 WT and 7 MFS mice and quantification of
immunoblot signals. (¢) RT-qPCR analysis of Prkgl/ mRNA expression in the aortas of 7 WT
and 7 MFS mice. (d) Representative Prkgl and Gapdh (loading control) immunoblot analysis
of aortic extracts from 4 WT and 5 MFS mice. Uncropped blots in Supplementary Figure 13
(a,c) mRNA amounts were normalized to Gapdh expression and are shown as mean =+ s.e.m.
(b,d) Data are shown as mean + s.e.m. and each data point denotes an individual mouse
Differences were analyzed by unpaired two-tailed t-test with Welch’s correction (p-values are

shown). Source data are provided in the Source Data file.
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Supplementary Figure 7. VASP-Ser239 phosphorylation is upregulated in aortas of MFS
patients. Representative images of pVASP-S239 immunofluorescence (red), elastin
autofluorescence (green), and DAPI-stained nuclei (blue) in the medial layer of aortic sections

from 3 control donors and 8 MFS patients (n=3 independent experiments). Scale bar, 50 pm.
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spIP63154|CRNL1_MOUSE Crooked neck-like protein 1
spIP68372|TBB4B_MOUSE Tubulin beta-4B chain 7j
spIP97927|LAMA4_MOUSE Laminin subunit alpha-4

splQ03141|MARK3_MOUSE MAP/microtubule affinity-regulating kinase 3
spIQ3UTY6|THSD4_MOUSE Thrombospondin type-1 domain-containing protein 4
spIQ5SSZ5|TENS3_MOUSE Tensin-3

spIQ61129|CFAI_MOUSE Complement factor | m
splQ61425|HCDH_MOUSE Hydroxyacyl-coenzyme A dehydrogenase, mitochondrial
spIQ6PAL7|AHDC1_MOUSE AT-hook DNA-binding motif-containing protein 1
spl|Q6ZQ38|CAND1_MOUSE Cullin-associated NEDD8-dissociated protein 1
spIQ7TNH6|NPHP3_MOUSE Nephrocystin-3

spIQ8BX46|SKOR1_MOUSE SKI family transcriptional corepressor 1
splQ8K4G1|LTBP4_MOUSE Latent-transforming growth factor beta-binding protein 4
spIQ8VCV1]AB17C_MOUSE Protein ABHD17C

splQ921M3|SF3B3_MOUSE Splicing factor 3b subunit 3

spl1Q922M7|ASHWN_MOUSE Ashwin

spIQ9CQN1|TRAP1_MOUSE Heat shock protein 75 kDa, mitochondrial
splQ9D273|MMAB_MOUSE Cob(l)yrinic acid a,c-diamide adenosyltransferase, mitochondrial
spIQ9QZE7|TSNAX_MOUSE Translin-associated protein X

sp|Q9WUM4|COR1C_MOUSE Coronin-1C

triD3YYQ8|D3YYQ8_MOUSE Protein Dnah 10

spl008999|LTBP2_MOUSE Latent-transforming growth factor beta binding protein 2

Zi Adj p-value
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Supplementary Figure 8. MFS aortic tissue proteins showing a significant increase in
nitration. Heat-map including all nitrated proteins from WT and MFS AsAo tissue which show
significant up-regulation of nitration. The heat-map shows standardized log2ratios (Zq) of

nitro-protein values and statistical significance calculated by limma analysis.
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Supplementary Figure 9. Identification of nitrated peptides in mouse plasma. Annotated
MS/MS spectra of 2 representative nitro-peptides (a, b). Identified b-ions, y-ions, and

precursors are marked. TMT, TMT6plex, 229.16293 Da; nitro, 44.98508 Da; CAM,
carbamidomethyl, 57.021464 Da.
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Supplementary Figure 10. Identification of nitrated peptides in human plasma. Annotated
MS/MS spectra of the 7 nitro-peptides shown in Figure 6C (a-g). Identified b-ions, y-ions, and
precursors are marked. TMT, TMT6plex, 229.16293 Da; nitro, 44.98508 Da; CAM:
carbamidomethyl, 57.021464 Da; CM, carboxymethyl, 58.005479 Da.
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Supplementary Figure 11. Long term inhibition of sGC-PRKGI pathway reverts MFS-
like medial degeneration. (a) Representative images showing hematoxylin and eosin (HE) and
elastic van Gieson (EVGQ) staining in AsAo from untreated WT and MFS mice and MFS mice
treated with ODQ for 21 days. Yellow arrowheads indicate elastin breaks. Scale bar, 50 um.
Graphs show quantification of thickness (n=12 WT mice, n=10 untreated and ODQ-treated
MFS mice) and elastin breaks (n=11 WT mice, n=9 untreated and ODQ-treated MFS mice).
Data are shown relative to untreated WT mice as mean + s.e.m . Each data point denotes an
individual mouse. Statistical significance is determined by one-way ANOVA followed by
Dunnett's post hoc test. (b) Representative images showing EVG staining and elastin breaks in
AsAo sections from untreated WT and MFS mice and MFS mice treated with KT5823 for 7
days. Yellow arrowheads indicate elastin breaks. Scale bar, 50 um. Graphs show quantification
of elastin breaks. Data are shown as mean + s.e.m (n=6 WT mice, n=8 untreated MFS mice,
and n=9 ODQ-treated MFS mice). Each data point denotes an individual mouse. Differences
were analyzed by one-way ANOVA followed by Dunnett's post hoc test (p-values are shown).

Source data are provided in the Source Data file.

15



159 ° 1.57 p<0.0001
—_— —_— L
< © ° ° < o L] p=0.0005
Z 2 1.0 0 § 3’1.0- .
s EZ .
E 'S O - O
oS 0.5 23 051
~ 0
o= "= A
0.0 T 7 T T 0.0 T T T ﬁ
<
o @" S.V' \'Q a_,"‘ B N,V' \ﬁb
F e F e
s & s F
wWT MFS wT MFS
2.0+ . P0.0001 3.0- - 2.5- __p=0.0003 _
p<0.0001 p<0.0001 i 0k p<0.0001 p<0.0001 . p<0.0001 P=0.0003
§8,1_5_ Zg ~ oo §%2'°'
A= . X c 2.0 ¥ S 5
E2 ES L g & 15 .
~ o 104 o > & G 1.59 - © .
So . £o o c o 1.07
O 9o 0.5 . %3 L S o
< %R RE 6l O£ o5
0.0 T T r 0.0 T T T 0.0—— r T T
L &% L& L&
g,o ,g>° & R4 @o &o o',‘y. R4 of ~<@o g.‘?' R
F & Q,:@ s @ Q{t@ DY) & Q{@
$ 5 F F s &
wWT MFS WT MFS wWT MFS
b c
WT+shScr  MFS+shScr 150 p=0.0031 WT+shScr MFS+shScr 150
p=0.0027 P=0.0035 |
g 2 q - - B 2 N
© —— _—
‘? £ E 1001 i £ E 100
- s . ==
® & of |® .3 =
o O | SO
MFS+ MFS+ é 2 501 MFS+ MFS+ ‘E 2 50 p<0.0001
shPrkg1-A shPrkg1-B $ i shPrkg1-A  shPrkg1-B ﬁ =~
w
£ 0 T % T T 0-
= L T s S
g éoo ’g)o & &9 &o g)o o,}?' R4
- MY S FELF
& & g & F
WT MFS WT MFS

Supplementary Figure 12. PrkgI silencing reverses the phenotypic switch in MFS VSMCs.
(a) RT-qPCR analysis of GFP, Prkgl, Acta2, Tagin2 and Cnnl mRNA expression in WT and
MFS VSMCs transduced with lentivirus (LVi) encoding control shRNA (shScr) or Prkgi-
specific shRNAs A or B, as indicated (4 independent batches per condition). mRNA amounts
were normalized to Gapdh expression (mean + s.e.m.) (b) Representative images of F-actin
(red) and DAPI-stained nuclei (blue) in VSMCs transduced with LVi encoding control shRNA
(shScr) or Prkgl-specific shRNAs A or B, as indicated (3 independent batches per condition).
The graph shows F-actin quantification. (¢) Representative images of fibrillin-1 (red) and

DAPI-stained nuclei (blue) in VSMCs transduced with LVi encoding control shRNA (shScr)
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or Prkgl-specific shRNAs A or B, as indicated (3 independent batches per condition). Scale
bar, 50 um. The graph shows fibrillin-1 quantification. Data are shown relative to WT cells
infected with shScr as mean + s.e.m. Differences were analyzed by one-way ANOVA followed

by Tukey's post hoc test (p-values are shown). Source data are provided in the Source Data file.
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Supplementary Figure 13. Representative uncropped images of immunoblots shown in Figure

8 and Supplementary Figure 6.
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Supplementary Figure 14. Gating strategy for evaluating transduction efficiency (% of GFP-
expressing cells) and cell death (propidium iodide incorporation). An initial FSC-A and SSC-
A density plot was used to identify Jurkat cell population. This population was gated in a FSC-
H vs FSC-A plot to select single cells and exclude doublet cells. Then, alive cells (Propidium
Iodide negative cells) were identified with a PI (FI3)-A) histogram. Finally, the alive Jurkat
population was gated for GFP-A in a histogram. The threshold for the histogram was

determined using non-infected Jurkat cells as negative control.
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Supplementary Table 1. Name and sequence of primers used for RT-PCR.

mRNA . e :
Descriptions Sense Antisense
targets
Acta2 Actin alpha 2 smooth ATCGTCCACCGCAAATGC AAGGAACTGGAGGCGCTG
muscle
Cnnl . AACTTCATGGATGGCCTCAAA ACCCGGCTGCAGCTTGT
Calponin 1
Tagln2 T . CCTGGCCGTGAGAACTTCC GTCCGTGGTGTTAATGCCATAG
ransgelin 2
Prkgl c¢GMP-dependent protein GGCTGATGTCCTCGAAGAGAC ACCTGCCCTTTACTGATGATGA
kinase 1
Gucyla3 Guanylate cyclase soluble CCCCTGGTCAGGTTCCTAAG GGAGACTCCCTTCTGCATTCT
subunit alpha-1
Gucylb3 Guanylate cyclase soluble CTCAACAGATACACGGCACTG GCTGATACGTGATTCCTGGGT
subunit beta-1
GFP Green Fluorescent Protein CAAGCAGAAGAACGGCATCA GGTGTTCTGCTGGTAGTGGT
Gadph Glyceraldehyde-3- TGACGTGCCGCCTGGAGAAA AGTGTAGCCCAAGATGCCCTTCA

Phosphate Dehydrogenase
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