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The WarnindVSigns of Clogged Arteries

When cholesterol particles build up in the arteries,
they form plaques that narrow the path for blood
flow. Narrowed arteries strike all areas of the body
and can lead to pain and discomfort and ultimately
result in heart attack.

WV Stroke:

Plaque that accumulates in the carotid arteries, which carry blood to the
brain, can result in stroke.

V Fatigue and Dizziness:

Reduced oxygen from poor blood flow can result in dizziness and extreme
fatigue, especially in women.

Shortness of Breath:

Reduced blood flow can lead to shortness of breath.

Chest Pain:

Chest pain, or angina, results from reduced blood flow to the heart. Angina
can be felt as pressure, numbness, tightness, squeezing, or burning.

Lower Back Pain:

When blood flow to the lower back is reduced, the disks between the
vertebrae become fragile, which can result in painful pinched nerves.

Erectile Dysfunction:

Narrowed arteries to the genitals can cause sexual dysfunction.

Painful, Numb, or Gold Hands and Feet:

Plaque in the arteries leading to the arms and legs can result in painful,
numb, and cold extremities.
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e Reducing your risk factors
for atherosclerosis

What you can’t control

Age
The older you are, the more likely
you are to develop atherosclerosis.

Gender

Men are more likely to develop atherosclerosis
at an earlier age than women, but as women
get older they soon catch up with men.

Family history

ifyour dad or brother developed heart orcirculatory
disease before they were 55, or your mum or sister
before they were 65, then you're at higher risk.

Ethnicity

Some ethnic groups have a different level of risk.
Forexample, South Asian people have a higher
risk of developing Type 2 diabetes, which s a risk
factor for atherosclerosis.

What you can control

Smoking

If you're a smoker giving up is the single
most important thing you can do for your
heart heaith.

Diabetes

Diabetes can damage the walls of your arteries,
increasing your risk, so it's important to keep
your blood glucose (sugar) well controlied.

High blood pressure

More than 1 in 4 of us has high blood pressure. it's
asilent threat as usually there are no symptoms. So
get your blood pressure checked by your nurse or GP.

High cholesterol
Too much cholesterol in your blood
can increase your risk.

Body weight

Being overweight or obese can increase your
risk, particularly carrying too much weight
around your middle.

Physicalinactivity
Be active every day and aim to build up
to a total of 150 minutes' exercise a week. s,‘




Atherosclerosis
Treatment
UM

Atherosclerosis
Prevention is generally by eating a healthy diet, exercising,
not smoking, and maintaining a normal weight.!4l

Treatment of established disease may include medications
to lower cholesterol such as statins, blood pressure
medication, or medications that decrease clotting, such as

aspirin.2!

A number of procedures may also be carried out such as
percutaneous coronary intervention, coronary artery stent,
coronary artery bypass graft, or carotid endarterectomy.2!
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% Atherosclerosis — Biomarkers

Risk factors Biological Markers

Inflammation

Sakthi Kumar et al., 2021 Drug Delivery



Atherosclerosis — vascular inflammation
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Signal integration in inflammation
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IFNyY Sensitizes Vascular cells
% for LPS response
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. RNA-seq experiment outline
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RNA-seq Work Flow
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IFNy and TLR Signal integration
INn SMCs: RNAseq
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Commonly Up-regulated genes
(/IAM In response to IFNy and LPS
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Commonly Up-regulated genes
In response to IFNy and LPS: GO
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Commonly Up-regulated genes in response
L{AM to IFNy and LPS: promoter analysis
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STAT1+p65 ChiP-seq
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Commonly IFNy/LPS Up-regulated
genes: STAT1 & p65 binding

UM
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% Commonly IFNy/LPS upregulated
UM genes: STAT1 + p65 binding
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STAT1-dependent epigenetic changes
& nearby NFkB binding
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Signal integration in inflammation

Mﬂ Therapeutics Diagnostics
/ Cytoplasm § Nucleus

IL-6
receptor

Cytokines

IFNa/p |
IFN-I receptor

IFN-1I IFNy

receptor

% ISRE/NFkB

Szelgg et al., Oncotarget, 2016



Atherosclerosis — vascular inflammation

UM

cholesterol  deadcell  dendritic cell enclilot(klmze;:h;;\l foamcell  macrophage e 45 monocyte T cell
cells (ECs

STSKS| é} -

muscel cell cell

@

3

media —

st : . necrotic® ~
elastic_L5 : . . core
Iamlna/ : e

intima I 1 : y

" ! - Y PAMPS
(OX LDL adhESIon @ adhesion s , 7% Cytolﬁnae 5- {("Iv_l r)L

LPS/HSP) molecules (112, IFNY) LPS/HSP)
2, ¥ 5

chemokines 3 Y, . % DAMPs/
DAMPs/PAMP ki / ;
s s cytokines immune cell — a

Fig. Atherosclerotic plague. Chmielewski, Piaszyk-Borychowska et al., Int Rev Immunol, 2016.



Cell type specific gene expression is mediated via
% collaboration of LDTF and SDTF
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Characterization of cell-type specific gene
expression in VSMC and MQ in response to IFNy

UM
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FNy activated VSMC-specific transcription:
UM STAT1 binding + epigenetic changes
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IFNy activated MQ-specific transcription:
STAT1-PU.1 binding + epigenetic changes
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MSTATL CXCL9 and -10 in human carotid plaque SMCs
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% Atherosclerotic plague transcriptomes:
UM Data Mining
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Carotid and coronary plaques
share a gene signature

GO term GOID p-value
cell chemotaxis GO:0060326  2.75E-08
locomotion GO:0040011  8.40E-08
leukocyte chemotaxis G0:0030595  1.32E-07
chemotaxis GO:0006935  1.45E-07
taxis G0:0042330 1.45E-07
leukocyte migration G0:0050900  1.80E-07
immune system process G0:0002376  2.63E-07
cell migration G0:0016477  4.33E-07
immune response GO:0006955  7.70E-07
cell motility GO0:0048870  1.06E-06
cellular extravasation G0:0045123  6.57E-05

cellular response to lipoprotein particle stimulus GO:0071402  8.46E-05

cellular response to lipopolysaccharide GO:0071222  1.67E-04
cellular response to interferon-gamma G0:0071346  5.61E-03
response to interferon-gamma GO0:0034341  8.41E-03




% Inflammatory genes upregulated in
plagues can be regulated by STAT1
UM
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% IFNYy/LPS STAT1-target genes:
. . 5
UM Biomarkers in CAD"

We identified a STAT1-dependent gene
sighature that reflects a pro-atherogenic

state iIn human atherosclerosis.
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% Inhibition of STATs & IRFs
UAM INn Vascular Disease
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% STAT Structure & Dimerization
UM
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% Structural information: STAT1-STAT3
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Known STAT3 Inhibitors
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Multi-STAT inhibitors bind
UAM In silico STAT-SH2 models

STAT1 STATZ2 STAT3

CO1L_FO03 in STAT1-SH2 CO1L_FO03 in STAT2-SH2 CO1L_FO03 in STAT3-SH2

CO1L 03
-65.722 65.722 -71.774 71.774 -59.634 59.634
STATTIC in STAT1-SH2 - STATTIC in STAT2-SH2 STATTI in STAT3-SH2
T »
o
STATTIC
-65.722 65.722 71.774 71.774 -59.634 59.634
STX-0119 in STAT1-SH2 STX-0119 in STAT2-SH2 VSTX-0119 in STAT3-SH2
STX-0119

Plens-Gatgska et al. 2018
Frontiers in Immunology 5722
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IFNy/LPS
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Multi-STAT inhibitors block inflammation
UM iInduced EC-migration
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Multi-STAT inhibitors block inflammation
iInduced leukocyte-EC adhesion
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% CONTRACTION (KCl 125mM)

Multi-STAT inhibitors restore inflammation
uAM iInduced impaired arterial contractility
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STAT-target gene expression in HFD
treated ApoEKO mice
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