Supplementary Table 1. miRNA transcriptional profiling by RNA_seq in
hypertrophic HCM_CsA mice. Total RNA was isolated using miRVana miRNA
isolation kit (Ambion) and 1 ug total RNA was used to prepare and sequence miRNA
libraries as described (1). Normalized sequencing read counts for each miRNA are
expressed as reads per million (RPM). Statistical analysis was performed using
unpaired two-tailed t-test and p-value represents comparison with the corresponding
WT _CsA group (n=3 mice per group).
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Supplementary Table 2. miRNA transcriptional profiling by RNA_seq in
hypertrophic HCM_Aged mice. Total RNA was isolated using miRVana miRNA
isolation kit (Ambion) and 1 ug total RNA was used to prepare and sequence miRNA
libraries as described (1). Normalized sequencing read counts for each miRNA are
expressed as reads per million (RPM). Statistical analysis was performed using unpaired
two-tailed t-test and p-value represents comparison with the corresponding WT group
(n=3 mice per group).

WT_Aged WT_Aged WT_Aged WT_Aged HCM_Aged HCM_Aged HCM_Aged HCM_Aged Fold
miRNA (1) 2) 3) Average (1) (2) 3) Average p-value Change
mmu-miR-146b 4 6 3 4 8 17 20 15 0.0418726 3.80066
mmu-miR-21* 3 10 9 7 18 26 40 28 0.0369335 3.79503
mmu-miR-214 375 636 360 457 987 895 1679 1187 0.0498859 2.59991
mmu-miR-199a-5p 22 30 21 24 54 51 62 56 0.0020231 2.28738
mmu-miR-147 10 14 7 10 19 25 27 24 0.0161088 2.25118
mmu-miR-34b-5p 10 12 6 9 21 18 15 18 0.0237959 1.91223
mmu-miR-341 6 8 6 7 9 11 14 12 0.0439579 1.75412
mmu-miR-142-5p 22 24 29 25 34 44 50 43 0.0257355 1.70963
mmu-miR-125a-3p 4 7 4 5 8 8 9 8 0.0267334 1.70677
mmu-miR-188-5p 14 18 12 15 21 24 28 24 0.0219152 1.65258
mmu-miR-142-3p 1014 1203 977 1065 1775 1574 1835 1728 0.0032913 1.62320
mmu-miR-10b 71 120 86 92 138 131 174 148 0.0478572 1.59920
mmu-miR-199a-3p 117 168 136 141 201 213 246 220 0.0162898 1.56457
mmu-miR-208b 11031 11794 11541 11455 14522 17711 21523 17919 0.0337176 1.56421
mmu-miR-874 17 14 13 15 11 7 6 8 0.0302834 0.57778
mmu-miR-200c 9 8 13 10 5 0.0459 0.51911
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Supplementary Table 3. Common differentially regulated miRNAs in hypertrophic
HCM_CsA and HCM_Aged mice. Total RNA was isolated using miRVana miRNA
isolation kit (Ambion) and 1 ug total RNA was used to prepare and sequence miRNA
libraries as described (1). Normalized sequencing read counts for each miRNA are
expressed as reads per million (RPM). Statistical analysis was performed using unpaired
two-tailed t-test and p-value represents comparison with the corresponding WT group
(n=3 mice per group).

miRNA WT_Aged HCM_Aged p-value Fold Change|| WT_CsA HCM_CsA p-value Fold Change
mmu-miR-142-3p 1065 1728 0.003 1.62 545 960 0.020 1.76
mmu-miR-146b 4 15 0.042 3.80 1 5 0.006 4.80
mmu-miR-199a-5p 24 56 0.002 2.29 14 111 0.003 8.16
mmu-miR-199a-3p 141 220 0.016 1.56 70 150 0.032 2.14
mmu-miR-21-3p 7 28 0.037 3.80 3 16  0.009 5.84
mmu-miR-214 457 1187 0.049 2.60 86 952  0.007 11.09
mmu-miR-341 7 12 0.044 1.75 6 14  0.043 2.38

Supplementary Table 4. Ingenuity pathway analysis (IPA, Qiagen) of putative
targets of miR-199a-3p (A) Top upstream regulators and (B) Top canonical pathways,
ratio= no. of predicted target genes mapped/ total no. of genes in the specified canonical
pathway.

A. Top Upstream Regulator of Putative miR-199a-3p Targets

Name P-value of overlap
miR-199a-3p (and other miRNAs w/ seed CAGUAGU) 1.34E-06
TGFB1 1.39E-06
APP 3.04E-06
FOS 5.34E-06
Sos 6.00E-06

B. Top Canonical Pathways of Putative miR-199a-3p Targets

Name P-value Ratio
Role of Tissue Factor in Cancer 6.59E-05 8/114 (0.07)
CDK5 Signaling 1.06E-04 7/94  (0.074)
Rac Signaling 3.05E-04 7/122 (0.057)
Actin Cytoskeleton Signaling 3.48E-04 10/238 (0.042)

Reelin Signaling in Neurons 4.56E-04 6/82 (0.073)



Supplementary Table 5. Proteomics analysis of conditioned media from cardiac
fibroblasts expressing miR-199a-3p mimic or control mimic in basal
(unstimulated) or in response to TGFp1-stimulation. Cardiac fibroblasts were
transfected with 50 nM control or miR-199a-3p mimics in serum-free DMEM. 16 hours
post-transfection, cells were incubated for 48 hours with DMEM (Unstimulated) or
DMEM+TGFB1 (Stimulated). Conditioned media was collected and processed for
mass-spectrometric analysis as described previously (2). Normalized spectral counts
identified by liquid chromatography tandem mass spectrometry (LC-MS/MS) are shown.
Upregulated proteins are in red, and downregulated proteins are in green.



Unstimulated

Stimulated (+TGFbeta)

Protein ID log2(Fold Change) FDR log2(Fold Change) FDR
AEBP1_MOUSE 0.03 1.00 -0.47 0.07
ANXA2_MOUSE -0.34 1.00 -0.47 0.83
APOE_MOUSE 0.56 0.22 0.96 0.13
ATL2_MOUSE n/a n/a n/a n/a
ATS5_MOUSE 0.46 0.67 0.52 0.02
BMP1_MOUSE 0.04 1.00 -0.01 1.00
CATB_MOUSE 0.26 0.70 -0.18 0.99
CATD_MOUSE -0.37 0.53

CATL1_MOUSE -0.22 1.00 -0.57 0.54
CATZ_MOUSE 0.56 0.44 n/a n/a
CO1A1_MOUSE 0.28 0.34 0.24 0.12
CO1A2_MOUSE -0.13 0.84 -0.16 0.70
CO3A1_MOUSE 0.34 0.16 0.30 0.06
CO4A1_MOUSE -0.53 0.01 -0.37 0.24
CO4A2_MOUSE -0.42 0.43 -0.41 0.33
CO5A1_MOUSE 0.22 0.71 0.21 0.31
CO5A2_MOUSE -0.39 0.25 -0.37 0.12
CO6A1_MOUSE 0.36 0.05 0.45 0.02
CO6A2_MOUSE 0.65 1.46E-04 0.37 0.19
CO8A1_MOUSE -0.20 0.89 n/a n/a
COBA1_MOUSE 1.23 1.60E-05 0.59 2.81E-03
COCA1_MOUSE 0.00 1.00 0.23 0.40
COEA1_MOUSE 1.07 0.15 n/a n/a
COFA1_MOUSE 0.73 0.71 0.97 9.00E-07
CSF1_MOUSE -0.29 0.48 -0.52 0.60
CSPG2_MOUSE 0.29 0.94 0.34 0.34
CTGF_MOUSE -0.79 0.03 -0.67 0.08
CTHR1_MOUSE -0.20 1.00 -0.08 1.00
CYC_MOUSE 0.37 0.84 -0.15 0.98
CYTC_MOUSE 0.40 0.76 0.23 0.40
DAG1_MOUSE -0.11 1.00 0.12 0.95
DERM_MOUSE 0.46 0.59 -0.06 1.00
ECM1_MOUSE 0.07 1.00 0.14 0.53
EMIL1_MOUSE 0.03 1.00 -0.18 1.00
FBLN1_MOUSE -0.34 0.57 0.36 0.21
FBLN2_MOUSE -0.23 0.58 -0.16 0.79
FBLN3_MOUSE 0.61 0.02 2.08 0.02
FBLN4_MOUSE 0.22 0.78 0.05 0.97
FBLN5_MOUSE -0.01 1.00 -0.05 1.00
FBN1_MOUSE 0.08 1.00 -0.06 1.00
FINC_MOUSE -0.21 0.53 -0.33 0.20
FMOD_MOUSE 0.09 1.00 0.21 0.86
FSTL1_MOUSE -0.25 0.51 0.01 1.00
FSTL3_MOUSE n/a n/a n/a n/a
GELS_MOUSE 0.26 0.61 0.96 1.00E-06
GRN_MOUSE 0.63 0.10 0.28 0.36
IBP2_MOUSE n/a n/a -1.17 0.17
IBP4_MOUSE 1.30 2.19E-03 0.57 0.12
IBP6_MOUSE 0.80 0.12 n/a n/a
IBP7_MOUSE -0.33 0.36 -0.46 0.06
IC1_MOUSE -0.07 1.00 0.35 0.15
ITGBL_MOUSE n/a n/a n/a n/a
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PRDX2_MOUSE
PRDX6_MOUSE
PRELP_MOUSE
PTX3_MOUSE
SMOC2_MOUSE
SODE_MOUSE
SPA3N_MOUSE
SPON2_MOUSE
SPRC_MOUSE
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Supplementary Table 6. List of primary and secondary antibodies used.

Antibody name

Supplier and
catalogue code

Host species
antibody type

Dilution

a-collagen 301

Santa Cruz (B-10) CS-
271249

Mouse monoclonal

1:1000 in 5% milk/TBST

a-Phospho-AKT

Cell Signalling 9271S

Rabbit polyclonal

1:1000 in 5% BSA/TBST

(5473)
a-Phospho-AKT Cell Signalling 4056 Rabbit monoclonal 1:1000 in 5% BSA/TBST
(T308)
a-AKT Cell Signalling 9272 Rabbit polyclonal 1:1000 in 5% BSA/TBST
a-Periostin Novus Biologicals Rabbit polyclonal 1:1000 in 5% BSA/TBST
NBP1-30042
a-GAPDH Cell Signalling 14C10— | Rabbit monoclonal 1:2000 in 5% milk/TBST
2118

a-rabbit IgG HRP

Cell Signalling 7074

Goat polyclonal

1:2000 in 5%milk/TBST

a-mouse IgG HRP

Dako Agilent P0447

Goat polyclonal

1:2000 in 5%milk/TBST




Supplementary Table 7. Primer sequences for quantification of mMRNA expression
by qPCR. (A) SYBR-based qPCR primers (B) UPL-probe-based (Roche) gPCR primers

(A)
Annealing
GenBank Amplicon [ Temp °C
Gene Accession no Forward Primer (FP) 5'-->3' Reverse Primer (RP) 5'-->3' Size (bp) (FP, RP)
Pcoc1 (Pcolce) [NM_008788 GCCAGACCCCCAACTACAC CCGTAATTGTCCAGATGCACTT 132 62, 60.6
FbIn3 (Efemp1) |NM_146015 GCGCTGGTCAAGTCACAGTA AAGCATCTGGGACAATGTCAC 127 62.1,60.3
Igfbp4 NM_010517 AGAAGCCCCTGCGTACATTG TTGTTGGGATGTTCGCTCTCA 118 62.2,61.7
Col3a1 NM_009930 CTGTAACATGGAAACTGGGGAAA |CCATAGCTGAACTGAAAACCACC 144 60.4,61.4
Ctgf (Ccn2) NM_010217 GGGCCTCTTCTGCGATTTC ATCCAGGCAAGTGCATTGGTA 151 60.5,61.8
Tsp2 (Thbs2) NM_011581 CTGGGCATAGGGCCAAGAG GTCTTCCGGTTAATGTTGCTGAT 89 61.8,60.9
Lif NM_008501 AACCAGATCAAGAATCAACTGGC [TGTTAGGCGCACATAGCTTTT 121 60.8,60.3
Postn NM_001198766 [CACGGCATGGTTATTCCTTCA TCAGGACACGGTCAATGACAT 151 60.4,61.1
Col1a1 NM_007742 GCTCCTCTTAGGGGCCACT CCACGTCTCACCATTGGGG 103 62.7,62.3
Myh6 NM_001164171 [AACTACCACATCTTCTACC TAGTCGTATGGGTTGTTG 86 56.6, 56.6
Myh7 NM_080728 GCTGTTATTGCCGCCATTG GTTGTCATTCCGAACTGTCTTG 137 56.5, 56.5
Anp NM_008725 GCTTCCAGGCCATATTGGAG GGGGGCATGACCTCATCTT 126 60.2,61.1
Tbp NM_013684 CCTTGTACCCTTCACCAATGAC ACAGCCAAGATTCACGGTAGA 119 60.6,60.9
Cd151 NM_001111050 [GGCCTATGTCTATTATCAGCAGC |CTTGCCAGTCTTGAGAGTTGTT 167 60.4,60.4
Itga3 NM_013565 CCTCTTCGGCTACTCGGTC CCGGTTGGTATAGTCATCACCC 112 61.2,61.9
Rgs4 NM_009062 GAGTGCAAAGGACATGAAACATC |TTTTCCAACGATTCAGCCCAT 153 60, 60.2
Adamts|3 NM_001190374 [CCAGAAGTCTCTAATCCAGTGGG |AATGAGCTTGAGAACGACCGT 172 61.4,61.7
Rb1 NM_009029 TGCATCTTTATCGCAGCAGTT GTTCACACGTCCGTTCTAATTTG 208 60.4, 60
Kdm6a NM_009483 CTTAATGCAGCAACACCAAATGA |TGTAGGCAGTGATGAGTCAACT 97 60, 60.8
Pnrc1 NM_001033225 [ TGGGAAAATCGGAGAAAATTGCC |TCCTTTTTGCAGAGGTGATCTTG 135 61.6,60.7
Dnmt3a NM_007872 ATGTGGTTCGGAGATGGCAAG AGATGGCTTTGCGGTACATGG 124 62.4,62.8
Mkrn1 NM_018810 ACAGTCCATACGGCGTAGTGT ACTCAGATCAGTAGCAGTCACTT 122 63, 60.5
mTOR NM_020009 CAGTTCGCCAGTGGACTGAAG GCTGGTCATAGAAGCGAGTAGAC 130 62.9,62.1
Egr1 NM_007913 TATGAGCACCTGACCACAGAG GCTGGGATAACTCGTCTCCA 81 60.9,60.7
Sbno2 NM_183426 GCCATCACCTATGCCTGCC GCCCCATCCCCAATCAGAAA 80 62.9,61.9
Nid2 NM_008695 TGGATTACCCAATGGATTGACCT |GTGGTTTTGGATGACACGTCG 124 61.1,61.8
Itga8 NM_001001309 [GAGCACTCACCTTGTCGAAAC ACCTTGCCAGTAAAAACTTCCA 132 61.2,60.0
Dnmt1 NM_001199433 [GAGGCGGAAATCAAAGGAGGA GGGAGTCTCTGGAGCTACCT 178 61.8,61.6
Hprt NM_013556 TCAGTCAACGGGGGACATAAA GGGGCTGTACTGCTTAACCAG 142 60.8,62.4
Pik3cb NM_029094 CTATGGCAGACAACCTTGACAT CTTCCCGAGGTACTTCCAACT 120 60.0,60.9
Gna12 NM_010302 TTCGAGGGTTCTTGTGGACG CATCAGAAACATCCCGTGCTT 85 61.8,60.6
Phlpp2 NM_ 001122594 |GCCACAATCTTCTTACAGAGGTC |TCGAGGGGAATGTGCTCCA 121 60.6,62.6
Vim NM_011701 TCCACACGCACCTACAGTCT CCGAGGACCGGGTCACATA 100 62.7,62.7
Col6a1 NM_009933 CTGCTGCTACAAGCCTGCT CCCCATAAGGTTTCAGCCTCA 139 62.3,61.5
Col6a2 NM_146007 AAGGCCCCATTGGATTCCC CTCCCTTCCGACCATCCGAT 87 61.7,63
Col11a1 NM_007729 CCAGCGGGTCTTATGGGTC TGGTAACATCAGCATGGTTCC 144 61.8,60.0
(B)
Genbank Amplicon Annealing Roche
Gene |Accession No. |Forward Primer (FP) 5'-->3' Reverse Primer (RP) 5'-->3' Size (bp) | Temp °C (FP, RP) [ UPL Probe Cat No.
Cited2 |[NM_010828.3 |ATCGCAAAGACGGAAGGA |TGCTGCTGGTGATGATGC 149 59, 60 77 4689003001
Hprt NM_013556.2 |CCTCCTCAGACCGCTTTTT |AACCTGGTTCATCATCGCTAA 91 59, 59 95 4692128001




Supplemental Table 8. List of miRNA Tagman Assays (Applied Biosystems) used
for quantification of miRNAs

microRNA name Product no-Assay no
miR-146b 4427975-001097
miR-214 4427975-002306
miR-142-3p 4427975-000464
miR-499 4427975-001352
snoRNA202 4427975-001232
miR-199a-3p 4427975-002304
miR-199a-5p 4427975-000498
miR-21 4427975-000397




Supplemental Table 9. Functional echocardiographic parameters of LNA-Control and LNA-
antimiR-199a-3p treated mice at end-point.

LSLAX M-Mode LNA Control LNA-antimiR-199a-3p | p-value
Sample n 9 7

IVS;d (mm) 1.22 £0.15 1.10 £0.12 0.088
IVS;s (mm) 1.78 £+0.24 1.62 £0.19 0.159
LVID;d (mm) 3.42 +0.22 3.45 +0.10 0.763
LVID;s (mm) 1.95 +0.32 1.88 £0.26 0.611
LVPW;d (mm) 1.20 £0.16 1.14 £+0.11 0.368
LVPW;s (mm) 1.59 £0.26 1.69 £0.17 0.347
CO (mL/min)) 15.44 £1.90 16.16 £2.73 0.567
EF (%) 7493 £7.12 77.54 £6.99 0.476
FS (%) 43.25 +6.65 45.66 £6.47 0.477
Heart Rate (BPM) 413 £34 407 42 0.778

Values are shown as mean # standard deviation. LNA-Control (n=9) and LNA-antimiR-199a-3p
(n=7) treated HCM mice were subjected to echocardiography imaging at end-point. Statistics:
Unpaired 2-tailed t-test with Welch’s correction. IVS, interventricular septum; LVID, left
ventricular internal diameter; LVPW, left ventricular posterior wall; CO, cardiac output; EF,
ejection fraction; FS, fractional shortening; d, diastole; s, systole
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Supplemental Figure 1. Cardiac non-myocyte enrichment of HCM-related miRNAs. RNA
isolated from myocytes and non-myocytes (from aged mice, n=3) was analyzed by Tagman gPCR
to quantify miRNA-199a-3p, miR-142-3p, miR-146b and miR-21 (left graph) and myocyte-specific
miRNA-499 (right graph). Relative quantity of each miRNA was calculated using the 224¢T
method (snoRNA202 used as a normalization control). Data are represented as geometric
meantSD, Statistics: 2way ANOVA with Sidak’s multiple comparisons test. Adjusted P value
*p=0.01, ** p=0.008, ***p=0.0003, **** p<0.0001
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Supplemental Figure 2. miR-199a-3p mimic expression in cardiac fibroblasts induces
collagen protein expression. Cardiac fibroblasts transfected with control (cntr) or miR-199a-3p
mimic (199a-3p) were cultured either in DMEM only (-) or DMEM+TGFB1 (+). (A) Quantification
of pro-Collagen 1a1 by ELISA in conditioned media collected from transfected cells (n=6 per
group). (B) Quantification of COL3A1 protein levels normalized to GAPDH (left, graph, n=8 per
group) and representative immunoblots show COL3A1 and GAPDH (right, panels). Data are
presented as mean + SEM. Statistical analysis was performed by one-way ANOVA with Tukey’s

multiple comparisons test, * p <0.05.
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Supplemental Figure 3. In vivo miRNA inhibition study design in HCM mouse model. (A)
Quantification of miR-199a-3p expression by real-time quantitative PCR in young (4-8-week-
old) WT (n=12) and age-matched HCM (n=13) mice shows significant upregulation of miR-
199a-3p in young HCM mice. Relative quantity of miR-199a-3p was calculated using the 2724¢T
method (snoRNA202 used as a normalization control). Data are presented as geometric mean+
SD. Statistics: Unpaired two-tailed t-test with Welch'’s correction, **p=0.004. (B) Schematic
representation of in vivo study design. (C) Survival curve of HCM mice treated with LNA-control
(blue line) or LNA-antimiR-199a-3p (red line) over 47 weeks. (D) Quantification of miR-199a-3p
expression by real-time quantitative PCR shows significant inhibition of miR-199a-3p levels in
LNA-miR-199a-3p treated mice (n=7) vs LNA-control mice (n=9). Relative quantity of miR-
199a-3p was calculated using the 2"*2°T method (snoRNA202 used as a normalization control).
Data are presented as geometric mean+ SD. Statistics: Unpaired two-tailed t-test, ****p<0.0001.
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Supplemental Figure 4. Echocardiographic and gravimetric analysis of aged WT and HCM
mice. (A) Diastolic left ventricular posterior wall thickness (LVPW; d), mm (B) diastolic left
ventricular internal dimension (LVID; d), mm (C) fractional shortening (FS) % (D) Gravimetric
analysis of left atrial /tibia length ratio (LA/TL). Data are expressed as mean+SEM, n=7 (WT) and
n=9 (HCM) mice. Statistics: Unpaired two-tailed t-test with Welch’s correction. *p= 0.04, **=0.01,
***p=0.0007, ****p<0.0001.
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Supplemental Figure 5. Cardiac remodeling in aged HCM mice. (A) Representative
micrographs depict 5 um paraffin-embedded heart sections from WT and HCM mice stained with
Masson’s Trichrome (MT). Scale bar = 0.5 mm. Blue staining depicts collagen deposition areas.
(B) Graph shows quantification of fibrosis in heart sections using NIH Image J Software in WT
(black-filled circles) and HCM (empty circles) mice hearts. Data were analyzed by Mann-Whitney
test (due to lognormal distribution), *p-value<0.016. mRNA levels of collagens (C) Col7a? and
(D) Col3a1 were quantified by real time-quantitative PCR in left ventricular heart tissue obtained
from WT (n=7) or HCM mice (n=9). Relative quantity of each gene was calculated using the 2°
PPCT method (Thp was used as a normalization control) Statistics: Unpaired two-tailed t-test with
Welch’s correction *** p=0.0001, ****p<0.0001
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Supplemental Figure 6. Relative expression levels of miR-199a-3p in myocytes and non-
myocytes isolated from WT_Aged and HCM_Aged mouse hearts (n=3). Relative quantity was
calculated using the 22T method (snoRNA202 used as a normalization control). Data are
presented as geometric meantSD. Statistics: 2way ANOVA, Tukey’s multiple comparison test. *
p <0.05
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Supplemental Figure 7. Cardiac fibroblast response to TGFB1. Cardiac fibroblasts
transfected with control (cntr) or miR-199a-3p mimic (199a-3p) were cultured either in DMEM
only (-) or DMEM+TGFB1 (+). (A) Representative immunoblots depicting Periostin and Gapdh
expression (B) Quantification of Periostin protein levels normalized to Gapdh (n=7 per group)
Data are presented as mean + SEM. Statistical analysis was performed by 2way ANOVA with
Tukey’s multiple comparisons test, * p <0.05, ** p < 0.01
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