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EVGN: Linking Europe in the Fight against Heart Disease

The European Vascular Genomics Network (EVGN) is a Network of Excellence funded by the European Commission
under the 6th Framework Programme, Priority 1:“Life Sciences, Genomics and Biotechnology for Health”.
The EVGN assembles the necessary critical mass and promotes multidisciplinary interactions by uniting world-leading basic
and clinical groups in Vascular Biology to foster complementary research activities in atherosclerosis.
Its research armoury spans genomics, proteomics, molecular biology, cell biology, gene transfer and genetic modification in
mice, and integrative pathophysiology in human.

> The ultimate goal of EVGN is to reduce the incidence and impact of coronary heart
disease in the European population and to help the European healthcare sector to compete
internationally.

EVGN concentrates on three major areas of cardiovascular disease and therapy

1. Endothelial dysfunction that plays a crucial role in the development of atherosclerosis
2. Instability of the atherosclerotic plaque that is the main cause of arterial thrombus (blood clot) formation leading
to coronary artery occlusion and heart attack

3. Therapeutic angiogenesis that opens avenues for novel treatment of heart disease meant to improve cardiac oxygenation
and reduce heart failure
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EVGN acts as an interface between basic scientists and clinician scientists to
promote and accelerate the transition of knowledge in Vascular Biology to improve
diagnosis and treatment of atherothrombotic diseases.

EVGN is actively involved in training - education and dissemination activities in Vascular Biology through :
- the organization of an annual congress, the European Vascular Biology Research Conference

- the building up of an annual Summer School in Vascular Biology

- the promotion of exchange of expertise via an Exchange Programme

- the promotion of gender equality and gender issues in cardiovascular research via its Gender Action Plan




Endothelial Dysfunction

The endothelium is a thin layer of flat cells that line
the inner walls of blood vessels (veins and arteries). These
cells play an important role in the mechanics of blood flow.
In case of damage to the endothelium, the walls of the
arteries may become hard and thick, thus reducing the supply
of blood - with its oxygen and nutrients - to the tissues.

Endothelial dysfunction is key to the atherosclerosis progression. It is an early prognostic marker and an
important pathological mechanism underlying the development of atherosclerosis.

Endothelial dysfunction reflects a state of endothelial cell activation in which, for example, the
bioavailability of nitric oxide (NO) is decreased, generation of reactive oxygen species is increased, and
expression of a number of pro-inflammatory proteins is enhanced.

The maintenance of endothelial cell function (prevention of endothelial cell activation) is expected to

. . . . - Microscopic images
delay the vascular inflammation associated with clinical symptoms. of endothelium

A major goal of the EVGN is to develop new diagnostic tools and means to correct
endothelial dysfunction, which could have a major impact on atherosclerosis prevention.

Endothelial (dys)function is regulated by a series of major factors/enzymes, including endothelial NO synthase, endothelial-derived
hyperpolarizing factor (EDHF), NADPH oxidases, cytochrome P450, renin-angiotensin system, kallikrein-kinin system.
New tools (adenovirus constructs, fusion expression plasmids) are being generated for studying their role. In addition, several
genetic and biological markers, including endothelial microparticles, are being measured in patients with coronary artery disease, and
associations between gene variants and vascular dysfunction assessed in vivo are being established.

The global strategy of the EVGN is based on the use of differential gene expression techniques,
transgenic animals, pharmaceutical tools, and patients from clinical trials in whom endothelial
dysfunction is assessed in the coronary artery tree.

Plaque Instability

Atherosclerosis is a chronic inflammatory disease & i /3 r—_

of the arteries and is characterized by the accumulation - - r"' =
of lipids, cells and extracellular matrix in the vessel wall. g~ - SR
The result of this accumulation phenomenon is known as 3 : RAE '
“atherosclerotic plaque”. Although advanced atheroscle-
rotic plaques can grow sufficiently large to occlude the
lumen of the vessel wall, the majority of clinical events,
like myocardial infarction and stroke, predominantly
arise from rupture or surface erosion of a pre-existing
atherosclerotic plague (a consequence of a phenomenon
now referred to as "plaque instability”) and subsequent
thrombus formation.
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The EVGN is aimed at identifying the genes that mediate plaque instability in humans, designing
diagnostic tests to identify high-risk individuals and developing drugs to decrease risk of
rupture. It is developing unique animal models of atherosclerosis to decipher molecular and
cellular mechanisms of plaque rupture.

Also, the EVGN is actively involved in analyzing the role of innate and adaptive immunity in atheros-
clerosis, with the ultimate goal to develop novel anti-inflammatory strategies based on vaccination.
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% Therapeutic Angiogenesis

Angiogenesis is the biological phenomenon linked to the

formation of new vessels. Therapeutic angiogenesis opens avenues for
novel treatment of heart disease, meant to improve cardiac oxygenation
and reduce heart failure.
The ability of organisms to spontaneously develop collateral vessels
represents an important response to vascular occlusions and operates
to improve perfusion of ischemic tissues. In most clinical settings,
however, these natural adaptive responses to a compromised perfusion
are insufficient to block the progression of ischemic disease in the
myocardium or in peripheral vessels.

Therapeutic angiogenesis, by promoting the growth of new vessels
from existing vessel wall cells, in conjunction with the recruitment of
circulating endothelial progenitor cells (EPCs), is a highly promising
strategy to revascularise ischaemic tissues, and thereby to improve
functional recovery of injured organs.
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A major goal of the EVGN is to identify genes involved in differentiation,
homing and expansion of EPCs, and to assess the effects of cell and
non-cell based therapy on function recovery in mouse models of myocardial
infarction and hindlimb ischemia.

Clinical programmes to evaluate the therapeutic potential of bone marrow-
derived stem cells/EPCs, and measurement of EPC markers in patients
with coronary artery disease are being developed.

Mouse hindlimb circulation

Stem cells

Training/Education and dissemination

Exchange/Training programmes
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The EVGN maximizes the scientific and com-
mercial potential of European Vascular Biology
by electronic data-sharing and communication
networks, shared research tools, exchange and
training programmes, with emphasis on reducing
gender inequalities.

The EVGN is actively involved in training the
future leading investigators through a European
Exchange Programme for junior basic and clini-
cian scientists.

The EVGN provides enriched and continued
education by creating an annual Summer School
in Vascular Biology for PhD students.

First Summer School in Vascular Biology

> 4-7 July 2005, Maastricht, The Netherlands
> 65 participants - 59 EVGN, 6 non EVGN; 19 speakers

Dissemination

The EVGN organizes an annual European Vascular Biology Research Conference

First EVBRC Supported by an unrestricted grant from Servier *&—
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> 13-16 December 2004, Cambridge, United Kingdom
> 142 participants - 120 EVGN, 22 non EVGN; 17 plenary lectures; 23 parallel sessions; 18 poster presentations




