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SUPPLEMENTARY FIGURES




Supplementary Figure S1. (A) Gene-expression profile-based principal component analysis
(PCA) plot mapping of sample batches. Each point represents a single sample colour-coded
according to batch origin. Batch 1 samples (dark blue) are distributed randomly along the first
principal component (PC1) axis, whereas batch 2 samples (lighter blue) are distributed along
PC2._(B) K-means clustering of genes detected in RNASeq experiments. The average expression
profiles of 19,662 genes across six biological conditions were used to define 50 gene clusters.
Lines represent scaled RPKM values. Biological conditions are encoded as follows: 9 (foetal 9
wk), 13 (foetal 12-13 wk), 22 (foetal 22 wk), C (adult control samples), B (calcified BAV
samples), T (calcified TAV samples). Each cluster contains approximately 400 genes (from 216
to 681 genes). The 6 boxed plots are representative of the 6 expression pattern combinations (see
Results). (C) Relative average expression of 10256 genes included in metaclusters MC1-6 and

hierarchical clustering of the sample groups based on Euclidean distance.
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Supplementary Figure S2. Hierarchical clustering of enriched pathways in MC3. IPA results
for MC3 identified 168 enriched canonical pathways with a Benjamini-Hochberg adjusted
P<0.05, which appear listed on the right. The central heatmap represents the percentage of genes
shared between pathways (from 0% to 100%). The dendrogram at the top shows pathway
relatedness, calculated on the basis of the shared-gene ratios. The heatmap on the left represents
mean gene expression for the genes associated with each pathway across biological conditions,

on a normalised scale (from -2 to 2 for values below and above the mean, respectively).
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Supplementary Figure S3. Top 5 pathways associated with MC3. Pathways summarized in
Figure 3 are involved in innate and adaptive immunity. Heatmaps represent mean expression
values for the genes associated with each pathway across biological conditions, on a normalised
scale (with negative or positive sign for values below and above the mean, respectively). Gene
names and K-means based cluster identifiers appear on the right. Transcripts in MC3 were

mainly involved in innate and adaptive immunity.
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Supplementary Figure S4. Hierarchical clustering of enriched pathways in MC4. IPA results
for MC4 identified 202 enriched canonical pathways with a Benjamini-Hochberg adjusted
P<0.05, which appear listed on the right. The central heatmap represents the percentage of genes
shared between pathways (from 0% to 100%). The dendrogram at the top represents pathway
relatedness, calculated on the basis of the shared-gene ratios. The heatmap on the left represents
mean gene expression for the genes associated with each pathway across biological conditions,

on a normalized scale (from -2 to 2, for values below and above the mean, respectively).
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Supplementary Figure S5. Top 5 pathways associated with MC4. Pathways summarized in
Figure 3 are involved in cell migration. Heatmaps represent expression values for the genes
associated with each pathway across biological conditions, on a normalised scale (with negative
or positive sign for values below and above the mean, respectively). Gene names and K-means

based cluster identifiers appear on the right.
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Supplementary Figure S6. (A) Hierarchical clustering of enriched pathways in MC6. IPA
results for MC6 identified 23 enriched canonical pathways with a Benjamini-Hochberg adjusted
P<0.05, which appear listed on the right. The central heatmap represents the percentage of genes
shared between pathways (from 0% to 100%). The dendrogram at the top represents pathway
relatedness, calculated on the basis of the shared-gene ratio. The heatmap on the left represents
mean gene expression for the genes associated with each pathway across biological conditions,
on a normalised scale (from -2 to 2, for values below and above the mean, respectively). (B) Top
5 pathways associated with MC6. Pathways summarized in Figure 3 are involved in DNA
metabolism. Heatmaps represent expression values for the genes associated with each pathway
across biological conditions, on a normalised scale (with negative or positive sign for values
below and above the mean, respectively). Gene names and K-means based cluster identifiers

appear on the right.
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Supplementary Figure S7. Hierarchical clustering of enriched pathways in MC2. IPA results
for MC2 identified 83 enriched canonical pathways with a Benjamini-Hochberg adjusted
P<0.05, which appear listed on the right. The central heatmap represents the percentage of genes
shared between pathways (from 0% to 100%). The dendrogram at the top represents pathway
relatedness, calculated on the basis of the shared-gene ratio. The heatmap on the left represents
mean gene expression for the genes associated with each pathway across biological conditions,

on a normalised scale (from -2 to 2, for values below and above the mean, respectively).
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Supplementary Figure S8. Top 5 pathways associated with MC2. Pathways sumarized in
Figure 3 are involved in OXPHOS metabolism and ribosome biogenesis. Heatmaps represent
expression values for the genes associated with each pathway across biological conditions, on a
normalised scale (with negative or positive sign for values below and above the mean,

respectively). Gene names and K-means based cluster identifiers appear on the right.

17



Mitochondri

Dysfunction

NDUFASL2 (12)

Golorkey
o

cves (1)
NOUFAS (1)
coX15 (1)
NOUFAS (57)
©7)
VDACH (26)
NOUFAS (26)
(26)

2.
VBACZ (31)
NOUFS1 31)
ATPENGS (31)
NDUFAS (31)
ATPSPF 31)
ATPSPO (31)
ATPSE(B 1)
NDUFAS (31)
UQcAC? (31)
SNCA @1}
NDUFE2 31)
COX7B @1)
ATPSPD 1)
OXEC 31)

NOUFAT (24)
NOUFB10 (24)
NOUFB1 (24
UQCAT1 (24
NOUFB11 (24)
APHIA (24)

NOUFA7 (24)
COXS8 (24)

H
NOUFV1 (28)
NOUFA11 (24)
YC1 (24)
COX7AZ (24)
SOHD (24)
UQcRa (24)

EIF2_Signaling

35
3

Colorkey
o
Vane

HSPAS (24)
FGFRT (24)

B

Colorkey

Oxidative_Phosphorylation

NOUFBS (41)
SURFT (41)

NDUEVT (29)
NOUFA11 (24)
CYC1 24
COX7A2 (24)
SDHD (24)
UQCRQ (2¢)

Colorkey
Regulation_of_elF4_and_p70S6K_Signaling

MAPKT (12)
POPKI (12)

ER3) 60
— S )
Bepanst O
Bar (o0
Faraiiay
1 E— PRI ()
& S S
& & & S S
B o5 &4

Colorkey

2

Supplementary_Figure_S8_MacGrogan_et_al

18

Sirtuin_Signaling_Pathway

TOMMAOL (12)

&
NOUFS4 (32)
SDHA (32)

NOUFAT (24)
CYC1 (24)
SDHD (2¢)



Supplementary Figure S9. (A) Hierarchical clustering of enriched pathways in MC1. IPA
results for MC6 identified 7 enriched canonical pathways with a Benjamini-Hochberg adjusted
P<0.05, which appear listed on the right. The central heatmap represents the percentage of genes
shared between pathways (from 0% to 100%). The dendrogram at the top represents pathway
relatedness, calculated on the basis of the shared-gene ratio. The heatmap on the left represents
mean gene expression for the genes associated with each pathway across biological conditions,
on a normalised scale (from -2 to 2, for values below and above the mean, respectively). (B)
Top 5 pathways associated with MC1 (C) The single top pathway associated with MCS5.
Pathways summarized in Figure 3 are involved in cell stress and unfolded protein response.
Heatmaps represent expression values for the genes associated with each pathway across
biological conditions, on a normalised scale (with negative or positive sign for values below and
above the mean, respectively). Gene names and K-means based cluster identifier appear on the

right.
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Supplementary Figure S10. (A) Gene expression signature predictive of CAVD. Follow-up
after three years. qPCR data (y-axis) vs total coronary calcium (x-axis) for the 6 selected genes
in whole blood (WB). Each point represents an individual gene expression level and aortic-valve
calcification level. Dots are coloured based on the group to which the individual belongs: CAVD
patients (WB-CAVD, n=16), PESA participants with (PESA-SD, n=25) and without (PESA-
CTL, n=35) aortic valve calcification. Solid lines represent the linear model fit for PESA-SD and
WB-CAVD. Shaded regions represent the confidence of the linear regression estimate for each
calcium level. (B) Chronic inflammation drives metabolic stress and premature ageing in CAVD.
Diagram describing prominent biological processes and their relationships in CAVD. Chronic
inflammation (MC3) is the main process driving CAVD (red arrow, left). The disease passes
through a long asymptomatic phase before the onset of CAVD and is modulated by diverse risk
factors (left). Cell adhesion and migration (MC4) and cell cycle and DNA repair (MC6) are
required during inflammation for the movement and expansion of inflammatory cells. These
developmental processes are normally silenced in adult valves but become pathologically
reactivated during CAVD (activated processes seen in RNAseq). Chronic inflammation alters
cell stress responses (MC2, MC3 and MCS5, red boxes), resulting in decreased OXPHOS
metabolism and protein translation (MC2) (decreased processes seen in RNA-seq). These

changes are associated with age-related neurodegenerative disease (MC1) and premature ageing.
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