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SCIENTIFIC PROGRAMME

Wednesday evening (Sept 18"

16:00-17:00: Registration at Hotel Catalunya's Congress Hall.

17:00: Transfer from Alghero to Sassari
(Departure of free shuttle from Hotel Catalunya to Aula Magna, University of Sassari)

18:00-18:30: Opening Ceremony at «Aula Magna» Universita degli Studi di Sassari.

18:30-20:00: OPENING SESSION: SCIENCE AND PHILOSOPHY

“Antonio Tamburro” Inaugural Lecture:

“Archaeology and Sciences. The biological archives of medieval and post-medieval Alghero"
delivered by Marco Milanese, Professor of Archaeology, Medieval and Post-Medieval
Archaeology, University of Sassari. — Sassari, Italy.

20:00-21:30: Welcome Buffet

22:00: Departure of free shuttle to Alghero.

Thursday morning (Sept 19™)
SESSION I: MOLECULAR AND SUPRAMOLECULAR STRUCTURE

Chairpersons: Colette Lacabanne, Antonietta Pepe

09:30-10:00: Brigida Bochicchio — “The XGGZG motif in elastin peptides and the amyloid-
like fibrils: the possible relevance for the cardiovascular system”, Potenza, Italy.

10:00-10:30: Manuel Dauchez — “Molecular simulations of the S4 peptides: correlationships
with experiments”, Reims, France.

10:30-11:00: Coffee break

11:00-11:30: Valerie Samouillan — “Physical structure and chain dynamics of tropoelastin
from human vascular cells. Influence of cells lipid-loading”, Toulouse, France.

11:30-12:00: Antonietta Pepe — “Short self-assembling peptides as building block in

biomedicine”, Potenza, Italy.



12:00-12:30: Gustavo Egea — “Phenotypic modulation and NADPH oxidase expression

changes in aortic aneurysms and cultured vascular smooth muscle cells in Marfan syndrome”,

Barcelona, Spain.

12:30-12:45: Amandine Scandolera — “Elastin peptides and tumoral angiogenesis: impact of
Neu-1 inhibition”, Reims, France.

12:45-13:00: Stephanie Gayral — “Elastin-derived peptides potentiate atherosclerosis through

the immune Neul/PI3K pathway”, Toulose, France.

13:00-14:30: Lunch at Osteria Macchiavello

Thursday afternoon (Sept 19"
SESSION II;: BIOMATERIALS AND TISSUE ENGINEERING

Chairpersons: Carlos Rodriguez-Cabello, Vincenzo La Carrubba

14:30-15:00: Carlos Rodriguez-Cabello — “Direct and holistic functionality in biomedical
elastin-like recombinamers”, Valladolid, Spain.

15:00-15:30: Valerio Brucato — “Integration of synthetic collagen-GAG matrices in PLLA
porous scaffolds”, Palermo, Italy.

15:30-16:00: Michel Spina — “Biocompatibility of bioprosthetic devices”, Padova, Italy.
16:00-16:30: Coffee break

16:30-17:00: Vincenzo La Carrubba — “New PLLA-based material for tissue engineering
applications: PLLA-fibrin and PHEA-g-PLLA”, Palermo, Italy.

17:00-17:15: Matilde Alonso Rodrigo — “A Composite ELR-Fibrin Material for Uses in

Cardiovascular Tissue Engineering”, Valladolid, Spain.

17:30-19:30: Tour of Alghero's Old Town
20:00: Wine & Cheese Contest at Ristorante Lido (we are going to taste typical wine &
cheese that participants will bring to share)



Friday morning (Sept 20"
SESSION I1I: CARDIOVASCULAR CELL BIOLOGY

Chairpersons: Julia Bujan Varela, Alain Gadeau

09:30-10:00: Isabelle Limon — “Molecular Mechanisms of Smooth Muscle cell Alterations in
Cerebral Amyloid Angiopathy”, Paris, France.

10:00-10:30: Robert Mecham — ““Control of vascular cell fate decisions by the extracellular
matrix”, Saint Louis, Missouri, USA.

10:30-11:00: Coffee break

11:00-11:30: Alain Gadeau — “Nerve-vessel crosstalk for ischemic muscle repair”, Bordeaux,
France.

11:30-12:00: Vicenta Llorente Cortés — “Role of LRP1-Pyk2 axis on hypoxia-induced
human vascular remodelling”, Barcelona, Spain.

12:00-12:30: Alberto Passi — “Hyaluronan synthesis in vascular disease”, Varese, Italy.
12:30-12:45: Silvia Rocchiccioli — “Proteome and secretome of vascular smooth muscle cell

phenotype switch: changing inside and outside”, Pisa, Italy.

13:00-14:30: Lunch at Osteria Macchiavello

Friday afternoon (Sept 20"
SESSION 1IV: CARDIOVASCULAR PHYSIOPATHOLOGY AND MODELING

Chairpersons: Robert Mecham, Philippe Charpiot

14:30-15:00: Laura lop — “Modeling congenital cardiac diseases in vitro with human induced
pluripotent stem cells”, Padova, Italy.

15-00-15:30: Gilles Faury — “Calcium signaling pathway, cellular dynamics and extracellular
matrix remodeling caused by elastin and microfibrills fragments in endothelial and vascular smooth
muscle cells.”, Grenoble, France.

15:30-16:00: Antonella Bonetti — “Pro-calcific involvement of cytosolic phospholipase A2 in

different vascular mineralization contexts”, Udine, Italy.

16:00-16:30: Coffee break



16:30-17:00: Geraldine Rath — “Involvement of TRPV4, connexins and their caveolar location
in the control of vasomotor tone under ischemia and ischemic preconditioning”, Brussels, Belgium.
17:00-17:30: Sandra Sotomayor — “Age expression pattern of elastic fiber assembling proteins
in varicose veins of compressive etiology”, Madrid, Spain.

17:30-18:00: Javier Leal Monedero — “Pelvic congestion syndrome: diagnosis and
treatment”, Madrid, Spain.

18:00-19:00: Business Meeting

20:30: GALA DINNER at Borgo Antico

Saturday morning (Sept 21%)
SESSION V: CLINICAL APPROACH

Chairpersons: Brigida Bochicchio, Natalio Garcia Honduvilla

09:30-10:00: Giampiero Bricca — “System biology approaches of local angiotensin system in
Human carotid atheroma development unravel a new type of organization”, Lyon, France.
10:00-10:30: Gualtiero Pelosi — “Local and systemic factors of coronary atherogenesis:
experimental and clinical insights from ARTreat EU project”, Pisa, Italy.

10:30-11:00: Coffee break

11:00-11:30: Gabriele Nieddu — “Urine bikunin quantitation and structural characterization in
type 1 and type 2 diabetes patients”, Sassari, Italy.

11:30-12:00: Franco Piovella — “New and old oral anticoagulants for the prevention of stroke
in patients with atrial fibrillation”, Pavia, Italy.

12:00-12:15: Salvatora Dettori — “Therapeutic neovascularization by implantation of

Peripheral Blood Mononuclear Cells in patients with Critical Limb Ischemia: our experience using
“PALL CELERIS SYSTEM”, Sassari, Italy.

12:30-13:00: Closure of the meeting



Wednesday evening (Sept 18M)
OPENING SESSION: SCIENCE AND PHILOSOPHY

Archaeology and Sciences. The biological archives of medieval and post-
medieval Alghero

Marco Milanese, Professor of Archaeology, Medieval and Post-Medieval Archaeology,

Dipartimento di Storia, Scienze dell'Uomo e della Formazione, University of Sassari. — Sassari, Italy.

E mail: milanese@uniss.it
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Thursday morning (Sept 19™)
SESSION I: MOLECULAR AND SUPRAMOLECULAR STRUCTURE

The XGGZG motif in elastin peptides and the amyloid like fibrils: the possible

relevance for the cardiovascular system

Brigida Bochicchio, Antonietta Pepe, Maria Crudele

University of Basilicata, Department of Science, Laboratory of Bioinspired Materials, Via Ateneo Lucano
10, 85100 Potenza, ITALY

E-mail: brigida.bochicchio@unibas.it

Many studies link Alzheimer Disease (AD) with vascular diseases. Actually, A-beta deposition in
cerebral vessels is accompanied by degeneration of vascular cells. However, recent data connect
amyloids and atherosclerosis and aging via deposits in the aortic intima. Furthermore,
cardiovascular risk factors, inflammation, and lipids metabolism may play a significant role in the
mechanism converging to the pathogenetic cascade of AD. Elastin is one of the components of
cerebral as well as of coronary arteries. Amyloid deposits were also identified in the vertebral
arterial wall of old subjects as they reacted only with a polyclonal antibody to human elastin
suggesting this amyloid derived from elastin. This finding, the first ex vivo evidence for the
possible involvement of elastin in amyloidogenesis, together with in vitro studies concerning the
amyloid-like behavior of some elastin-derived peptides infer that elastin is involved in the
amyloidogenesis process when the peptides are released from the protein, for example by the action
of proteases up-regulated in aging and in pathological processes’. The amyloidogenic elastin
peptides share the motif XGGZG (X, Z= V, L) that is supposed to be an important factor for the
self-aggregation process. On the other hand, it also could act as a powerful inhibitor of
amyloidogenesis of elastin-derived peptides and of A-beta 25-35 peptide. A synthetic and structural
study on (XGGZG)n with n=3 peptides was carried out in order to shed light on the amyloidogenic
mechanism involving elastin peptides. The final aim is to design molecules able to prevent the onset

of elastin amyloid-like fibers.

References
1. Bochicchio B. et al., Amyloidogenesis of proteolytic fragments of human elastin.
RSC Advances, RSC Adv., 2013, 3 (32), 13273 - 13285.
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Molecular simulations of the S4 peptides: correlationships with experiments

S. Baud®, N. Belloy*, A. Pepe?, B. Bochicchio?, L. Martiny*, M. Dauchez*
!Laboratoire SiRMa, CNRS FRE3481 MEDyC, Université de Reims Champagne-Ardenne, REIMS France
2Laboratory of Bioinspired Materials, University della Basilicata, POTENZA, Italia

E mail: manuel.dauchez@univ-reims.fr

Some polypeptides encoded by the C-Terminal region of human tropoelastin gene have been
demonstrated to be amyloidogenic in vitro. The biological relevance of this finding is still under
investigation given that only limited evidence concerning the involvement of elastin in amyloidosis
exists. Recent studies identified, by mass spectrometry, several elastin fragments produced from the
cleavages made by some elastases in human elastin substrate. Some of these fragments are
contained into the same polypeptide sequences previously demonstrated to be amyloidogenic. At
molecular level, CD, NMR, FTIR spectroscopies and Molecular Dynamic simulations were used,
while, at supramolecular level, Congo red binding assay and ThT fluorescence spectroscopy
complemented with AFM microscopy were carried out. We analysed the trajectories of S3 and S4
peptides in terms of PPII, B-turns and B-sheet formation and interconversion, as a function of time
at the physiological temperature of 37 °C starting from two different conformations i.e. PPII and
elongated conformation. No significant differences were found at the level of starting conformation.
It has been observed that for the two peptides, the radius of gyration decreased rapidly at the
beginning of the simulations (within the first 10 ns) and reached stable values around 7 A, in a
manner not dependent on the starting structure. The decrease observed at the beginning of the
simulations as well as the low value of this parameter during the simulations, attested the
hydrophobicity of the peptides that collapse on themselves in order to optimise self-interactions and
interactions with the solvent and to adopt very compact structures. During the visualisation of the
trajectories, some transient antiparallel or parallel B -structure could be observed only for S4 peptide
at the end of the trajectories. While the presence of PPIlI conformation was assessed for both
peptides, the percentage of the trajectory populated by PPII was higher for S4 peptide. Limited
evidences of significant $-sheet conformation were also observed. The results of these simulations

were compared to experimental data and evidences.
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Physical structure and chain dynamics of tropoelastin from human vascular

cells. Influence of cells lipid-loading.

Valerie Samouillan, Jany Dandurand, Colette Lacabanne, Laura Nasarre, Lina Badimon, and

Vicenta Llorente-Cortés
Physique des Polyméres, Institut Carnot, CIRIMAT UMR 5085, Université Paul Sabatier, 118 route de
Narbonne, 31062 Tolouse Cedex 04, France
Cardiovascular Research Center, CSIC-ICCC, 11B-Sant Pau, Hospital de la Santa Creu i Sant Pau, 08025
Barcelona, Spain.

E-mail: valerie.samouillan@univ-tlse3.fr

Vascular smooth muscle cells (VSMC), the main cellular component of the vascular wall, are also the major
producers of tropoelastin, the soluble precursor of elastin. Accumulation of extracellular matrix-retained low
density lipoproteins (LDL) in the arterial intima is crucial for the onset and progression of atherosclerosis®.
Macrophages become foam cells through the uptake of diversely modified LDLs, whereas the aggregation of
LDLs (agLDL) seems to be a key condition for lipid accumulation in VSMCs?.

In this presentation we focus on the conformation, physical structure and molecular mobility of tropoelastin
produced by agLDL -loaded human VSMC (agLDL-VSMC) versus that produced by control VSMC.

At the conformational level scanned by FTIR spectroscopy is revealed a new undefined, probably non H-
bonded structure for tropoelastin, that could be due to an interaction of the protein with remaining agLDL.
By thermogravimetry, elastic material from agLDL-VSMC begins degrading at lower temperature than
control elastic material, suggesting that the thermal stability of both tropoelastin and aggregated tropoelastin
are altered when VSMC are loaded with agLDL. Moreover, the affinity with water is decreased, suggesting a
loss of elasticity since water is essential in the elasticity of elastin. Differential Scanning Calorimetry
evidences a spectacular decrease of the glass transition associated with aggregated tropoelastin (from 200°C
to 159°C). This phenomenom could be due to an interaction between agLDL and tropoelastin as detected by
the weak specific FTIR absorption band of agLDL in supernatant from agLDL loaded VSMC. The important
discrepancy observed between the delocalized motions along the polypeptidic backbone of tropoelastin from
control and agLDL-loaded VSMC revealed by Dynamic Dielectric spectroscopy can be interpreted in terms
of differences between the hydrogen bond network density of the two systems. These results suggest that
tropoelastin possesses more non H-bonded groups when VSMC are agLDL loaded, as previously evidenced
by FTIR. This fact could be due in part to the interaction between agLDL and tropoelastin, modifying its
secondary structure and aggregation °.

These alterations in the physical structure of tropoelastin will unfailingly induce alterations of the
mechanical properties of elastic fibers, peculiarly a loss of the rubber-like properties and a loss of the
reversibility during deformations that may favour the rupture of the macromolecule. Indeed, the increased

degradative capacity of agLDL-loaded VSMC may contribute to the secreted tropoelastin physical
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alterations. Moreover, the degradative capacity of lipid-loaded VSMC may play a potential role in the

degradation of the existing elastic tissue during atherosclerotic progression.

[1] Camejo, G., E. Hurt-Camejo, O. Wiklund, and G. Bondjers. 1998. Association of apoB lipoproteins with

arterial proteoglycans: Pathological significance and molecular basis. Atherosclerosis.139:205-222

[2] Llorente-Cortés, V., M. Otero-Vifias, E. Hurt-Camejo, J. Martinez-Gonzales, and L. Badimon. 2002.
Human coronary smooth muscle cells internalize versican-modified LDL through LDL receptor-related
protein and LDL receptors. Arterioscler. Thromb. Vasc. Biol.22:387-393.

[3] V. Samouillan, J. Dandurand, L. Nasarre, L. Badimon, C. Lacabanne, V. Llorente-Cortés. 2012. Lipid
Loading of Human Vascular Smooth Muscle Cells Induces Changes in Tropoelastin Protein Levels and
Physical Structure. Biophys. J. 103:532-540.



Short self-assembling peptides as building blocks in biomedicine
A. Pepe, B. Bochicchio, A. Scelsi, M. A. Crudele

Laboratory of Protein-inspired Biomaterial, Department of Science, University of Basilicata, Via Ateneo
Lucano 10, 85100 Potenza, Italy

Email: antonietta.pepe@unibas.it

Over the last 20 years, self-assembled nanostructures based on peptides have been investigated and
presented as biomaterials with an impressive potential to be used in different biomedical
applications such as sensors, drug delivery systems, and scaffolds for tissue engineering. Several
advantages prompted this research, such as relatively simple functionalization, low-cost and fast
synthesis. In this framework, small-sized peptides, inspired to proteins involved in amyloid
formations, were recently explored for their self-assembling properties together with their
remarkable stability and mechanical properties, rendering them promising candidates as new
materials. Peptides and proteins that self-assemble into amyloid-like fibrils can promote, through
noncovalent networks, hydrogelation of aqueous media in a manner similar to traditional covalent
polymers, rendering them interesting materials for ex vivo tissue engineering®.

Here we will show how peptides inspired to the Serum amyloid A (SAA) protein and to human
tropoelastin (HT) exhibit interesting and unexpected self-assembling/hydrogelation properties,

rendering them promising materials for drug delivery and as scaffolds for tissue engineering.

References

(1) Castillo-Ledn J., Andersen K. B., Svendsen W. E. Self-Assembled Peptide Nanostructures
for Biomedical Applications:Advantages and Challenges. In Biomaterials Science and
Engineering, Prof. Rosario Pignatello (Ed.), ISBN: 978-953-307-609-6, InTech, available
from: http://www.intechopen.com/books/biomaterials-science-and-engineering/self-

assembled-peptidenanostructures-for-biomedical-applications-advantages-and-challenges
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Phenotypic modulation and NADPH oxidase expression changes in aortic
aneurysms and cultured vascular smooth muscle cells in Marfan syndrome

Javier Selva'”, Eva Crosas?’, Laia Caja’, Judit Lopez?, Vanessa Hernandez, E. Sarri*, D.
Toral®, M. Castelld®, A. Forteza®, H. Dietz®, I. Fabregat” and Gustavo Egea’

'University of Barcelona School of Medicine and IDIBAPS (Barcelona); 2IDIBELL (L Hospitalet de
Llobregat, Barcelona); *Hospital de Bellvitge-/DIBELL (L ’Hopsitalet de Llobregat, Barcelona); “Hospital
Clinic-Universitat de Barcelona (Barcelona); *Hospital 12 de Octubre (Madrid); ®Johns Hopkins University
and Howard Hughes Medical Institute (Baltimore, USA); *equaly contributed

E-mail: gegea@ub.edu
Marfan syndrome (MFS) is an autosomal dominant disorder caused by mutations in the gene
(FBN1) encoding fibrillinl, the major component of extracellular matrix (ECM) microfibrills. The
syndrome carries an increased risk of aneurysm and dissection of the aorta as a consequence of
progressive degradation of the ECM of the arterial wall. In the pathogenesis of MFS, matrix
metalloproteases and overactivity of TGF-p are directly involved. The tunica media of aortic wall is
constituted by vascular smooth muscle cells (VSMCs). These cells can exhibit a wide range of
secretory to contractile phenotypes in response to changes in local growth factors, mechanical
stimuli, cell-matrix interactions and inflammatory mediators. We here have examined whether
VSMCs from MFS patients show a phenotypic switch which could contribute to the formation of
aortic aneurysms. Cultured Marfan VSMCs show an increase in the expression of markers of the
contractile machinery such as SMA and calponin. This phenotypic modulation was TGF-§
dependent since it was attenuated after the treatment with the type | TGF-p receptor kinase inhibitor
LY364947. This switching to a more contractile phenotype was also visualized in the tunica media
of aortic aneurysms, but not (or much less) in adjacent non-lesional areas from Marfan patients
subjected to corrective surgery or in normal aortas of subjects who were heart donors. Reactive
oxygen species (ROS) are particularly produced in vascular cells by NADPH oxidases and TGF-
controls their expression and enzymatic activity. Moreover they actively participate in the
regulation of the differentiation state of VSMCs. Here we examined the contribution of NOXes in
the pathogenesis of this disease. Cultured VSMCs showed an up-regulation of NOX4, which was
abolished by the treatment with LY364947. Marfan aortic tissue also showed a stronger
immunoreactivity against Nox4 in comparison to normal aortas. In conclusion, our results suggest
that as a consequence of the promiscuous TGF-B stimulation occurring in MFS, VSMCs show a
more contractile phenotype and an altered oxidative stress response attributable, at least in part, to

the expression of members of the NADPH oxidase family members, particularly NOX4.
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Elastin peptides and tumoral angiogenesis: impact of Neu-1 inhibition.

Amandine Scandolera, Jérome Devy, Annie Carlier, Julie Routhier, Laurent Martiny,

Laurent Debelle and Laurent Duca
Laboratoire Signalisation et Récepteurs Matriciels (SiRMa), FRE CNRS / URCA 3481 "Matrice
Extracellulaire et Dynamique Cellulaire (MEDyC)", Reims, France.

e-mail : amandine.scandolera@univ-reims.fr

Melanoma is the most aggressive skin cancer, with no effective treatment currently available.
During tumor progression, the extracellular matrix (EM) is degraded, and fragments including
elastin-derived peptides (EDPs) are generated. EDPs are known for their in vitro pro-tumoral
properties, and few in vivo data have been reported. Interestingly, a fragmentation of elastic fibers at
the migration front is usually detected in melanoma patients. During tumor development, the
angiogenic switch appears as a key step in tumor invasion and aggressiveness. Angiogenesis allows
the elimination of metabolic wastes, a supply of growth factors, oxygen and nutrients, and invasion
of others organs through metastasis.

In this work we show that EDPs treatment increase tumor growth through stimulation of
proliferation, cell migration and invasion. These effects involve an upregulation of M-ColA
expression and activation. We therefore suppose that the elastin receptor complex could be a
potential therapeutical target. Consequently, we have evaluated the role of a neuraminidase inhibitor
(DANA) on tumor progression and angiogenesis mediated by EDPs. Our results show that EDPs
stimulate tumor development and angiogenesis in in vitro, ex vivo and in vivo murine models. The
inhibition of Neu-1 by DANA, leads to a decrease of tumor volume despite an expected increase of
angiogenesis.

Overall, our results suggest that ERC targeting could be efficient to fight against melanoma

progression.
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Elastin-derived peptides potentiate atherosclerosis through the immune
Neul/PI3K pathway

Stephanie Gayral; Roselyne Garnotel; Audrey Castaing-Berthou; Sebastien Blaise; Anne Fougerat;

Elodie Berge; Aurelie Montheil; Nicole Malet; Pascal Maurice; Laurent Debelle; Laurent Martiny;
Laurent O Martinez; Alexei Pshezhetsky; Laurent Duca; Muriel Laffargue .
INSERM UMR 1048, 12MC, Bat. L3, 1 av Jean-Poulhés, BP 84225, 31432 Toulouse cedex 4

E-mail ; stephanie.gayral@inserm.fr

The degradation products of elastin are mostly generated during vascular aging, in injured arterial wall and
are present in human blood circulation. Although some in vitro functions have been clearly attributed to the
binding of elastin derived peptides (EP) to an elastin receptor complex (ERC) composed of elastin binding
protein expressed at the cell surface and cathepsine A/Neuraminidase 1 complex, their in vivo implication in
arterial diseases has never been clearly investigated.

Here we demonstrated that chronic injection of EP to mouse models of atherosclerosis increase
atherosclerotic plaque size in the aortic roots. Similar effects were observed by injection of a VGVAPG
peptide, suggesting that ERC mediate the effects induced by EP in vivo. Absence of PI3K in bone marrow-
derived cells prevents atherosclerosis development induced by EP demonstrating the involvement of PI3K
in EP-induced arterial lesions. In vitro studies showed that PI3K was required for migration and ROS
production in monocyte induced by EP and that this effect was dependent upon neuraminidase activity. The
degradation of elastic lamellae in LDLR™ mice put on an atherogenic diet correlated with atherosclerotic
plaque formation. At the same time, the absence of the CathA/Neul complex in cells of the hematopoietic
lineage abolished atheroma plagque size progression, clearly demonstrating the role of this complex in
athrogenesis and suggesting the involvement of endogenous EP.

Altogether this work identifies EP as an enhancer of atherogenesis and defines the Neul/PI3K signaling

pathway as a key mediator of this function in vitro and in vivo.


mailto:stephanie.gayral@inserm.fr

Thursday afternoon (Sept 19"
SESSION II: BIOMATERIALS AND TISSUE ENGINEERING

Direct and holistic functionality in biomedical elastin-like recombinamers

J. Carlos Rodriguez-Cabello
G.L.R. Bioforge, Universidad de Valladolid, Ciber-bbn, Valladolid, Spain.

roca@bioforge.uva.es

Recombinant technology allows the creation of well-defined and complex macromolecular peptide
materials. While the use of functional domains taken from natural proteins is an obvious source of
valuable functionality to be incorporated in our materials, that is not a limitation (if one can even
think that the enormous set of natural functional peptides is somehow limiting), since those
materials can include peptide sequences with a given interest which does not exist in naturals
proteins because such function can have a technical interest but is of no use for living systems. In
addition to those direct natural and non-natural functionalities that can be included in our molecular
designs, the high precision synthesis and the remarkable complexity of the final recombinant
products opens the door for a more sophisticated kind of indirect functionality that comes from the
way that the specific functions are arranged on the final molecule in a way that certain synergies
among them can give rise to totally new properties. That is specially true in the case that those
macromolecule can experience stimuli sensitiveness. In this case, the emergence of such holistic
functionality is linked and, therefore, controlled by the self-organization molecular episodes that
may take place. That is the reason for which recombinant Elastin-like materials (Elastin-like
recombinamers- ELRS) posses such amazing potential. While, for a particular molecular ELR
design, is pretty easy to incorporate many different peptide functional domains at the gene level, the
arrangement of those domains inside the adequate 3elastin-like2 frame expands functionality well
beyond the limits of the direct functionality. Further examples, from nanomedicine to advanced
hydrogels will be presented during the talk to illustrate such effect.
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Integration of synthetic collagen-GAG matrices in PLLA porous scaffolds

Valerio Brucato

Dipartimento di Ingegneria Civile Ambientale Aerospaziale e dei materiali, University of Palermo,
Viale delle Scienze Ed. 8, 90128 Palermo, Italy

E-mail: valerio.brucato@unipa.it

Adhesion of tissue cells to biomaterials is a prerequisite of paramount importance for the
effectiveness of a tissue engineering construct (cell+scaffol). Functionalization of polymeric
scaffolds with organic polymers, such as Collagen or Proteoglycans, is a promising approach in
order to improve the cytocompatibility of the devices. As a matter of fact, the organic polymers,
isolated directly from the extracellular matrix, contain a multitude of ligand’s surface (fibronectin,
laminin, vitronectin) and peptides (RGD) that promote cell adhesion. In tissue engineering the
combination of organic and synthetic polymers gives rise to scaffolds characterized by the
mechanical strength of synthetic materials and biocompatibility of natural materials. In this work,
porous PLLA scaffold were functionalized with a synthetic collagen-GAG extracellular matrix in
order to improve the cellular adhesion. For this purpose a protocol that concerns collagen-GAG
conjugation and as-prepared matrix diffusion in the scaffolds was set up. GAGs were purified from
porcine aortic wall. The adopted method allowed obtaining a highly purified GAGs fraction
consisting of HA (6%) HS (13%), DS (20%), CS (61%). The results have confirmed the
effectiveness of the developed protocol: a collagen-GAG conjugation, with an efficiency of about
28 % was detected. Moreover, SEM analysis has highlighted the presence of a homogeneous
synthetic matrix into the porous scaffolds. Preliminary cell culture assays have shown that
throughout the period of analysis, starting from the second day of culture, cell proliferation on
PLLA collagen GAG scaffold is greater than PLLA collagen scaffold (utilized as control). So it can
be stated that the presence of GAGs not only increases the mechanical strength of the matrix, thanks
to their crosslinking effect, but also seems to lead to a greater cell growth. All things considered, it
is reasonable to state that the concerned protocol may be candidate as a reliable route to increase the

rate of proliferation in tissue engineering applications.
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Biocompatibility of Bioprosthetic Devices

Mischel Spina
Departement of Biomedical Sciences, University of Padova, Viale Colombo 3, 35121 Padova, Italy

E-mail: michele.spina@unipd.it

With respect to the limited lifespan of glutaraldehyde(GA)-treated bioprostheses to date there is
almost no alternative when heart valve replacement surgery is required and most advanced current
research attempts to develop tissue engineered valve scaffolds to be implanted in vivo or after in
vitro preconditioning and dynamic seeding with host cells. However the clinical outcomes of
grafting such detergent-based cell-depleted tissue engineered xenogeneic constructs are still
controversial. Therefore, in order to investigate whether the clinical drawbacks of GA-treated and
decellularized bioprosthetic devices might be related to biocompatibility problems associated with
the preparation procedures the residual content of detergents was determined in decellularized
scaffolds (from five different procedures) and that of residual xenogenic antigens in both GA-treated
and detergent-based preparations. The presence of residual detergents was detected in all the
resulting scaffolds albeit in different concentration, the content of Taurodeoxycholate (TDOC)
(novel method) being the lowest (0.06%) with respect to Deoxycholate (8.13%) as the highest.
Conversely relevant amount of xenoantigen was detected in almost all the current GA-treated as
well as most detergent-based cell-depleted preparations with the exception of the procedure based on
Triton associated with Cholate (COL) or Taurodeoxycholate (TDOC).
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PLLA-based material for tissue engineering applications: PLLA-fibrin and
PHEA-g-PLLA

Vincenzo La Carrubba

Dipartimento di Ingegneria Civile Ambientale Aerospaziale e dei materiali, University of Palermo,
Viale delle Scienze Ed. 8, 90128 Palermo, Italy

E-mail: vincenzo.lacarrubba@unipa.it

Cell adhesion plays a critical role in the normal function of mammalian cells by regulating
proliferation, differentiation, and phenotypic behaviour. For this reason, the adhesion of cells to
biomaterials is a requirement of great importance for a successful tissue development into a porous
scaffold. Initial efforts to design biomaterials have focused on achieving robust mechanical
interactions between the biomaterial and adjacent cells (i.e. integration). However, evidence is
emerging that cell/biomaterial interactions can affect cell/cell interactions, and consequently impact
tissue development and functions. Therefore, successful outcomes of tissue engineering efforts may
require the development of advanced materials that can promote and facilitate both cell/cell and
cell/biomaterial adhesion.

In this work two different approaches for improving the cell/ poly-L-lactide (PLLA) scaffold
adhesion were set up. In a first method a simple chemical grafting procedure was set up to link high
molecular weight PLLA chains to the hydrophilic PHEA backbone. In particular, a graft copolymer
named PHEA-g-PLLA (or simply PHEA-PLLA) was obtained bearing 1.0 mol% of PLLA as
grafted chain. This new hybrid derivative offers both the opportune crystallinity necessary for the
production of scaffolds trough the Thermally Induced Phase Separation (TIPS) technique, and the
hydrophilicity and the proper chemical reactivity (because the presence of PHEA) that should
improve scaffold wettability and chemical versatility to perform further functionalizations with bio-
effectors and drugs.

In the second method a composite PLLA/fibrin scaffold for vascular tissue engineering applications
was produced. Specifically, tubular shape (PLLA) scaffolds, prepared via Diffusion Induced Phase
Separation (DIPS), were filled with fibrin gel in order to obtain a hybrid scaffold that allows a quick

formation of a differentiated endothelium
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A Composite ELR-Fibrin Material for Uses in Cardiovascular Tissue
Engineering

Matilde Alonso®, Israel Gonzalez de Torre®, J.Carlos Rodriguez-Cabello®, Miriam Weber?, Stefan
Jockenhoevel?, Petra Mela?
! BIOFORGE, CIBER-BBN, University of Valladolid, Spain
Tissue Engineering and Textile Implants, AME, Helmholtz Institute, RWTH Aachen, Germany
malonso@bioforge.uva.es

INTRODUCTION

Fibrin gels have been largely used and
described in literature, and their properties are
well-known®. A major drawback of fibrin and
collagen gels as scaffolds for cardiovascular
tissue engineering is the limited, non-
sufficient  biosynthesis of elastin, a
fundamental component of the extracellular
matrix responsible for the elastic behavior of
the native vascular tissue.

ELRs (Elastin-Like Recombinamers)® are
tailored recombinant  polymers, totally
biocompatible, elastic and with a
thermosensible behavior. ELRs have been
crosslinked with fibrinogen to overcome the
lack of elastin in the fibrin gels and to
improve their mechanical performance. New
hybrid ELR-Fibrin gels have been prepared
for  cardiovascular  tissue  engineering,
concretely for a heart valve model.

EXPERIMENTAL METHODS

Hybrid ELR-Fibrin gels (in the shape of discs,
sub-millimetric fibres and valves) have been
prepared by reaction between glutamines
from fibrinogen and lysines from ELRs in
presence of thrombin and CaCl,, at
physiological conditions.

These gels and fibers have been physically
characterized by their thermosensitive and
rheological behavior. Cell viability and
proliferation have been studied with two
different cell lines, endothelial cells and
fibroblasts.

RESULTS AND DISCUSSION
Immunostaining against elastin has been
performed to demonstrate the presence of
ELRs inside these novel materials.

“Presence of ELRs in: Fibrin gel (A), ELR gel
(B), Hybrid ELR-Fibrin gel (C), carotid artery
(natural elastin) (D).”

Hybrid fibres exhibit an outstanding
elasticity; they can triplicate their original
length and recover the original size. These
novel gels have been designed to be used in
cardiovascular tissue engineering to develop a
new aortic valve model.

“Hybrid gel aortic valve. Closed (A) and
opened (B) configuration”

CONCLUSION

This new material combines the properties of
fibrin and the elasticity and thermosensible
behavior of the ELRs. It can be used as
injectable system, adopting the shape of the
cavity (natural or artificial) where it is
injected. In this way, different structures,
from simple discs and very thin long fibers to
complex 3D geometries, can be obtained and
applied for different tissue engineering
applications.

REFERENCES
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2. Patel A. et al., JC (2006),71: 40-49.
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Molecular Mechanisms of Vascular Smooth Muscle Cells degeneration in
Cerebral Amyloid Angiopathy (CAA)

Régis Blaise and Isabelle Limon
Université Pierre et Marie Curie, Research Unit 4, Aging Stress and Inflammation7 quai St Bernard, bat A,
5éme étage, 75005 Paris, France

Isabelle.limon@snv.jussieu.fr

Cerebral amyloid angiopathy (CAA) refers to sporadic and hereditary cerebro-vascular disorders frequently
associated with cognitive impairment in the elderly, including Alzheimer disease. From an histo-pathological
point of view, CAAs are characterized by amyloid accumulation in the media and adventitia of medium and
large arteries irrigating the central nervous system and/or amyloid deposition of AB peptides around the
capillaries perfusing the cerebellum, cerebral cortex and leptomeninges. The AP peptide accumulation within
arteries induces sever vascular smooth muscle cell (VSMCs) alteration and results in a loss of blood vessel
wall integrity.

We first provide evidence that matrix metalloproteases activity, although playing a critical role in cell
detachment disrupting extracellular matrix components (ECM), is not involved in VSMC degeneration
induced by the wild-type AB1-40. Indeed, whereas this wild-type peptide clearly induced VSMC apoptosis,
neither preventing MMP-2 activity, nor hampering the expression of MT1-MMP, preventing TIMP-2
recruitment (two proteins evidenced here as involved in its activation), reduced the number of dead cells.
Our results contrasting those obtained with the mutated form of AB1-40 identified in a Dutch family (the
AP1-40 Dutch variant), indicate that the ontogenesis of the Dutch familial and sporadic forms of CAA is
different (Blaise et al., 2012).

In the late 1990s it had been suggested that degeneration of the cerebro-vasculature resulting in hemorrhages
may be, at least, partially mediated by vasculature inflammation. Therefore, we also studied the ability of
WT-APB1-40-peptide to modulate the phenotypic transition of VSMCs toward an inflammatory/de-
differentiated state. We found that, the inflammatory response of VSMCs exposed to AB1-40-peptide prior to
the pro-inflammatory cytokine IL-1p is greatly intensified compared with IL-1p-treated unpreviously-
exposed VSMCs. The mechanism underlying such a potentiation greatly depends on an AB1-40 pre-
activation of the PI3 Kinase and possibly NF«B pathways (Blaise et al., 2013). We now suggest that acute

inflammatory episodes increasing vascular alterations contribute to the ontogenesis of CAA.
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Control of VVascular Cell Fate Decisions by the Extracellular Matrix

R.P. Mecham
Department of Cell Biology and Physiology, Washington University School of Medicine, St. Louis, MO USA

E-mail: bmecham@wustl.edu

Microfibrils are 10-12 nanometer fibers built upon a backbone of fibrillin and decorated with
function-modifying accessory proteins that include fibulins, emilins, and MAGPs. In addition to
providing strength to tissues, microfibrils also contribute to organogenesis and tissue homeostasis
by direct signaling through ECM receptors and by regulating the availability of growth factors,
particularly members of the TGFP growth factor family.

Deletion or mutation MAGP1 genes in mice reveals a major role for this protein in regulating
signaling events that modulate cell-fate decisions, particularly in hematopoiesis and adipocyte
differentiation. MAGP1 deficiency leads to a variety of phenotypes including an age-dependent
osteopenia, a bleeding disorder, increased fat, and impaired wound healing. Consistent with
MAGP1’s role in regulating growth factor availability, several of these phenotypic traits have been
associated with abnormal TGF- family signaling. An unexpected new phenotype that was
discovered using tissue injury/repair models is a deficiency in the number of circulating
monocytes/macrophages in MAGP1 knockout animals. The monocytopenia is a consequence of
abnormal myeloid progenitor cell differentiation resulting from MAGP1 deficiency. Monocytopenia
sheds new light on the etiology of disease characteristics in the knockout mouse with changes in
monocyte/macrophage number providing a potentially unifying explanation for the wound healing,
bleeding, fat, and bone-loss phenotypes that have been identified. Most importantly, however,
establishing an association between MAGP1 and myeloid stem cell differentiation opens an
important new paradigm for how MAGP1 (and microfibrillar proteins in general) influence tissue

homeostasis and disease.
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Nerve vessel crosstalk for ischemic muscle repair

M. A. Renault, C. Chapouly, Q.Yao, S. Vandierdonck, I. Belloc, C. de Desgranges,
and A.P. Gadeau
INSERM U 1034, Université de Bordeaux, Pessac, France

E-mail: alain.gadeau@inserm.fr

Muscle ischemia is responsible of heavy pathologies including myocardial infarct and peripheral
arteriopathy. Even if interventional therapies have really improved the behavior of many patients,
these strategies appear limited in case of diffuse atherosclerosis or small artery diseases. From at
least 10 years the idea of stimulating angiogenesis to improve ischemic muscle repair have been
extensively experimented. Many different genes with pro-angiogenic activity have been identified
and therapeutic strategies by direct administration or gene therapy have been tested in different
experimental ischemic models. Even if experimental approaches have shown extremely
encouraging data, clinical trials remained poorly convincing. The raisons of this faint efficacy for
human therapy are multiples including the choice of too narrow therapeutic targets and the failure to
take account of the associated pathologies and age.

The aim of our work was to better understand the role of the hedgehog morphogen family in
response of the muscle-nerve-vessel integrated system to ischemia. More specifically this study is
mainly dedicated to characterize the mechanism of action of Desert Hedgehog (Dhh) in the
angiogenic response in ischemic context.

The hind limb ischemia (HLI) mouse model was used to demonstrate that Dhh is the main
hedgehog gene expressed during ischemic muscle repair. Dhh deficiency in Dhh KO mice led to
impaired angiogenesis and delayed muscle repair after HLI. By immunohistologic approach we
show that Dhh is mainly expressed by the Schwann cells of the nerves. The target cells of Dhh were
identified by in vivo studies. HLI in PDGF cre x Smo flox mice in which hedgehog signaling was
broken specifically in endothelial cells demonstrated that endothelial cells are not the target of Dhh
thus suggesting that Dhh did not act directly on angiogenesis. Searching for hedgehog responsive
cells after HLI using Patched—lacZ mice, a hedgehog signaling reporter mouse model, showed
perineurial fibroblasts responded to hedgehog signaling after ischemia. Moreover by comparison of
the behavior of the nerves in wild type and Dhh KO mice after HLI, we showed that Dhh prevents
nerve death in ischemic conditions thus suggesting that Dhh angiogenic activity could be driven
through the nerve. To confirm this hypothesis Dhh therapy was applied on denerved mice submitted

to HLI. In this condition Dhh angiogenic effect is totally lost.
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Finally we showed that in Dhh KO mice the level of pro-angiogenic factor produced by the nerve
after HLI was strongly dropped down compared to wild type mice because of a strong reduction of

the nerve number.
In summary, muscle repair driven angiogenesis after ischemia depends on angiogenic factors

produced by the nerve. Dhh allowing nerve survival in ischemic condition is a very interesting

target for therapy trying to improve angiogenesis.
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Hypoxia induces metalloproteinase-9 activation and human vascular smooth

muscle cell migration through LRP1-mediated Pyk2 phopshorylation
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Bayes-Genis %, L. Badimon *, V. Llorente-Cortés *
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(IGTP),Badalona, Spain; * Cardiovascular Biochemistry Group, Biomedical Research Institute Sant Pau.
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E-mail: cllorente@csic-iccc.org

Objective: Hypoxia disturbs vascular function by promoting extracellular matrix remodeling (ECM). ECM
integrity and composition is modulated by metalloproteinases (MMPs). Our aim was to investigate the role
of low-density lipoprotein receptor-related protein 1 (LRP1) in regulating MMP-9/MMP-2 activation and
vascular smooth muscle cells (VSMC) migration in response to hypoxia, and to elucidate the LRP1-signaling
pathways involved in this process.

Approach and Results: Western blot analysis showed that hypoxia induced a sustained phosphorylation of
proline-rich tyrosine kinase 2 (pPyk2) concomitantly with LRP1 overexpression in human VSMC (hVSMC).
Deletion of LRP1 using siRNA technology or treatment of hVSMC with the Src family kinase inhibitor PP2
impaired hypoxia-induced pPyk2 levels. Co-immunoprecipitation experiments showed that the higher
amounts of pPyk2/LRP1f immunoprecipitates in hypoxic hVSMC were abolished in PP2-treated hVSMC.
Both LRP1 silencing and PP2 treatment were highly effective in the prevention of hypoxia-induced MMP-9
activation and hVSMC migration. Cellular subfractionation experiments revealed that PP2 effects may be
caused by impairment of hypoxia-induced NF-kp translocation to the nucleus. ELISA measurements showed
that LRP1 silencing but not PP2 treatment increased IL-1p, IL-6 and MCP-1 secretion by hypoxic hVSMC.
Conclusions: Our findings determine a crucial role of LRP1-mediated Pyk2 phosphorylation on hypoxia-
induced MMP-9 activation and hVSMC migration and therefore in hypoxia-induced vascular remodelling.
Both LRP1 silencing and PP2 treatments also influence hypoxia-induced pro-inflammatory effects in
hVSMC. Therefore, further studies are required to establish therapeutical strategies that efficiently modulate

vascular remodeling and inflammation associated with hypoxia-vascular diseases.

Key words: LRP1, Pyk2, hypoxia, MMP, vascular smooth muscle cells.
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Metabolic Control of Hyaluronan Synthases
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Hyaluronan (HA) is a glycosaminoglycan composed by repeating units of D-glucuronic acid
(GIcUA) and N-acetylglucosamine (GICNAC) that is ubiquitously present in the extracellular matrix
(ECM), where it has a critical role in the physiology and pathology of several mammalian tissues.
HA represents a perfect environment in which cells can migrate and proliferate as we described for
human aortic smooth muscle cells (SMC) (1). Smooth muscle cells (SMC) in the presence of
different stimuli, as inflammation, oxLDL, mechanical stress, produced and altered ECM where
hyaluronan (HA) is frequently present as demonstrated in areas of atherosclerotic lesions. It has
recently become evident that instead of being a static matrix polymer, HA is an active modulator of
proliferation and inflammation of the atherosclerotic plaque (2). The control of the HA synthesis is
therefore critical in ECM assembly and cells biology. In contrast with other glycosaminoglycans,
which are synthesized in the Golgi apparatus, HA is produced on the plasma membrane by HA
synthases (HAS1-3), which use cytoplasmic UDPGIcUA acid and UDPGIcNAC as substrates. UDP-
sugar availability is critical for the synthesis of GAGs, which is an energy consuming process. AMP
activated protein kinase (AMPK), which is considered a sensor of the energy status of the cell being
activated by low ATP:AMP ratio, lead to HAS2 T110 phosphorylation which specifically inhibits
HA secretion (3). However, the most general sensor of cellular nutritional status is the UDPGIcNACc
which is produced by hexosamine biosynthetic pathway (HBP). This metabolic pathway is
influenced by protein, fatty acid, nucleotide and glucose metabolisms and when activated lead to
intracellular protein glycosylation with O-linked attachment of the monosaccharide p-N-
acetylglucosamine (O-GIcNAcylation). Such highly dynamic and ubiquitous protein modification
affects serine 221 residue of HAS2 that induces a dramatic stabilization of the enzyme in the
membranes and to an increase of HA production (4).

Recent works highlight the link between cholesterol homeostasis and HA production as well as
diabetes and HA accumulation in vascular tissues. The fine relationship between LDL and HA
synthesis is recently described (5) even if is not yet completely understood.

1) Vigetti D et al. (2010) J Biol. Chem 285(32):24639-45
2) Vigetti D et al. (2011) J Biol. Chem. 286(40):34497-503.
3) Vigetti D et al. (2011) J Biol. Chem. 286(10):7917-24.
4) Vigetti D et al. (2012) J Biol. Chem. 287(42):35544-55.
5) Viola M etal. (2013) J Biol. Chem in press
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Proteome and secretome in vascular smooth muscle cell phenotype switch:

changing inside and outside.

S. Rocchiccioli, M.G. Trivella, N. Ucciferri, L. Comelli, L. Citti, A. Cecchettini.
Istituto di Fisiologia Clinica, C.N.R., Via Moruzzi 1, Pisa, Italy

E-mail: silvia.rocchiccioli@ifc.cnr.it

Vascular smooth muscle cells (VSMCs) can switch from stationary-contractile to migratory-
synthetic state, thus ensuring vascular wall homeostasis [1]. An imbalance in these two states can
lead to vascular diseases and VSMC migration contributes to neo-intima formation and plaque
growth in restenosis and atherosclerosis respectively [2]. Protein extracts, secreted microvesicles as
well as exosomes, from contractile and migratory VSMCs, were analysed by a proteomics approach
and proteins were identified by mass spectrometry. Differential protein expression analysis was
performed using mass spectrometric data (spectral count and peak intensity) and protein expression
was confirmed, in some cases, with antibody-based assays. Electron microscopy, dynamic light
scattering and Western blot for specific markers were used to characterize the secreted vesicles.
Immuno-fluorescence confocal microscopy was used to evidence differences in protein localization
in the two phenotypes. More than 350 proteins were identified in proteome and secretome of
quiescent and activated VSMCs. Eight differentially modulated proteins in proteome (i.e.
fibronectin, vimentin, vinculin, filamin A, LASP, talin-1) and seven differentially expressed
molecules (i.e. vinculin, integrin beta 1, tenascin) in exosomes result directly involved in the
formation and modulation of adhesion structures suggesting a pivotal role of these protein
complexes in the phenotypic modulation. It is the first time that a simultaneous displacement and
quantitative shift of a protein family is described in VSMCs following in vitro activation. This
study represents the first step to ascertain the actors of cell switch, their roles and interactions. This

knowledge may contribute to novel perspectives in diagnosis and treatment of vascular diseases.

[1] Chamley-Campbell, J., Campbell, G. R., Ross, R., 1979. The smooth muscle cell in culture.
Physiol. Rev. 59, 1-6
[2] Owens, G. K, Kumar, M. S., Wamhoff, N. R., 2004. Molecular regulation of vascular smooth

muscle cell differetiation in development and disease. Physiol. Rev. 84, 767-801
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Several cardiac rhythm diseases are life-threatening disturbances, for which pharmacological
therapy results often ineffective and ICD implantation is mandatory [1, 2]. Most drug treatments
have been tested for their safety and efficacy in mammals with dissimilar cardiac electrophysiology
to humans, frequently inducing side effects when applied to the clinical grade.

The recent advent of induced pluripotent stem cells (iPSCs) has allowed the derivation of cardiac
myocytes, starting from mature somatic cells by forced reactivation of the embryonic
developmental program and further cardiovascular differentiation [3-5]. In such a way, human
cardiac electrophysiology can be studied in vitro using skin fibroblasts or blood lymphocytes from
healthy subjects. Similarly, the pathological phenotype can be reproduced directly in a petri dish
after a simple biopsy from a cardiopathic patient.

This novel technology has allowed to model various congenital cardiac diseases [6-8], paving the
way for a superior comprehension of the specific pathophysiological mechanisms involved and for

the possible tailoring of novel effective treatments towards the frontier of a personalized therapy.

1. Marban et al. Curr. Opin. Cardiol. 2008;23:46-54
2. Rosen. Heart 2007;93:145-146

3. Takahashi et al. Cell 2007;131(5):861-72

4. Mauritz et al. Circulation 2008; 118(5):507-17
5.Kuzmenkin et al, FASEB J 2009;23(12):4168-80
6. Moretti et al, N Engl J Med. 2010;363:1397-1409
7. Itzhahi et al, Nature 2011;471:225-9

8. Jung et al, EMBO Mol Med 2012;4:180-91
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Calcium signaling pathway, cellular dynamics and extracellular matrix
remodeling caused by elastin and microfibrills fragments

in endothelial and vascular smooth muscle cells.
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Baldock, D. Godin-Ribuot, G. Faury
Laboratoire "Hypoxie : Physiopathologie Cardiovasculaire et Respiratoire” (HP2) - INSERM U 1042
Université Joseph Fourier- Batiment Jean Roget- Facultés de Médecine et de Pharmacie
Domaine de La Merci- 38706 La Tronche Cedex- France
E-mail : Gilles.Faury@ujf-grenoble.fr

Elastic fibres are composed of elastin and fibrillin-1 rich microfibrils, whose genetic mutations result
in severe cardiovascular pathologies characterized by aortic stenosis (Williams syndrome, WS) or
aneurysm (Marfan Syndrom, MS), respectively. We studied and compared the effect of elastin
(kappa-elastin, kE and recombinant tropoelastin, rTE) and microfibrils (MF and PF14, fibrillin-1
fragment) on vascular cell signaling. In human umbilical vein endothelial cells (HUVEC), kE, rTE
and MF activated the elastin receptor complex (ER) and integrins, the production of intracellular
messengers and, with varying efficiencies, membrane and endoplasmic reticulum calcium channels,
mobilizing both intra- and extra-cellular calcium. Actin microfilaments were involved only in the
case of elastin signaling. All these proteins enhanced the proliferation and adhesion of HUVECs, as
well as synthesis or degradation —through matrix metalloproteinanse (MMP) activation- of several
extracellular matrix components. HUVEC migration was enhanced by KE, rTE and PF14 and
diminished by MF. Also, in rats, these proteins induced nitric oxide (NO) synthesis by endothelial
cells, resulting in aortic vasodilatation, although PF14 had an additional constrictor effect on
endothelium-free aorta, indicating that PF14 also stimulates vascular smooth muscle cells (VSMCs).
Elastic fibre proteins also induced an increase in VSMC intracellular calcium level, which
characteristics varied with the protein, age and genotype of mice. These findings confirm the major
role of elastin and fibrillin-1 in the regulation of vascular cell functions. Despite some differences,
elastin and fibrillin-1 often stimulated vascular cells similarly. This suggests that the onset of the
contradictory features observed in MS and WS also involve additional factors, probably linked to
other signaling pathways, for instance the TGF-f pathway or the differences in the mechanism and
kinetic of elastin and fibrillin-1 depositions during elastic fiber assembly.
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Pro-calcific involvement of cytosolic phospholipase A, alpha in different

cardiovascular mineralization contexts
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Cytosolic phospholipase A,o (CPLAza) is an ubiquitously and constitutively expressed Ca?*-
dependent enzyme which catalyzes the cleavage of arachidonic acid at the sn-2 position of
phospholipids, with production of a downstream pro-inflammatory signaling molecules and
subsequent increasing of its expression. Although growing evidence indicates that cPLAa
facilitates the release of pro-calcific matrix vesicles by hypertrophic chondrocytes during bone
formation, its involvement in the pathological processes underlying the ectopic biomineralization of
cardiovascular tissues is still poorly understood. Here, cPLA,a expression was assessed in different
vascular mineralization contexts including experimental conditions of calcific induction and actual
pathological conditions affecting aortic valves and aorta wall.

cPLA.a resulted to be expressed by cells showing a fibroblastic phenotype, smooth muscle cells,
macrophages, and endothelium for both different experimental and pathological conditions. Enzyme
over-expression correlated with inflammatory response in in-vivo conditions and was actually
elicited by inflammatory stimulations in in-vitro conditions, being directly involved also other pro-
calcific agents such as phosphate at increasing concentrations.

Notably, cPLAza expression rate showed a direct correlation with that of cell and tissue
mineralization, as revealed by Alizarin red staining, which was primed by a pro-calcific lipid-
release-associated cell degeneration, as revealed by Cuprolinic blue and von Kossa reactions for
electron microscopy.

These shared immunohistochemical and ultrastructural patterns for all experimental and
pathological calcific conditions suggest that cPLAo might be actually involved in the
etiopathogenesis of cardiovascular calcific diseases, so representing a potential target for novel

therapeutic strategies aimed to counteract the progression of cardiovascular tissue mineralization.
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Involvement of TRPV4, connexins and their caveolar location in the control of

vasomotor tone under ischemia and ischemic preconditioning

G.Rath ', G Behets !, J. Saliez *, J. Vriens 2, B.Nilius 2, JL. Balligand *and C. Dessy".
'Unit of Pharmacology and Therapeutics, Université catholique de Louvain, Medical School, Brussels,
Belgium. °’KU Leuven, Department of Molecular Cell Biology, Division of Physiology, Campus
Gasthuisberg, Leuven, Belgium.

E-mail: geraldine.rath@uclouvain.be

Objective: We investigated the impact of hypoxia-reoxygenation on endothelial relaxation and
aimed to clarify the role of transient receptor potential cation channels V4 (TRPV4) and gap-
junctions in the protective effect associated to hypoxic-preconditioning on the vascular function.
Methods and Results: By mimicking ischemia-reperfusion in C57BI/6 male mice in vivo, we
documented an alteration of NO-mediated relaxation and an up-regulation of EDHF-mediated
relaxation. Hypoxic-preconditioning however restored NO relaxation and further improved the
EDHF response. We also examined specifically two major effectors of the EDHF pathway, TRPV4
and connexins. We found that in endothelial cells, expression and activity of TRPV4 channels were
increased by hypoxic stimuli independently of preconditioning which was interestingly associated
to an increase of structural caveolar component caveolin-1 at membrane locations. Gap-junctions
however directly supported EDHF-driven preconditioning as in vivo gap-junction uncoupling by
carbenoxolone completely inhibited the EDHF pathway and significantly reduced the protection
afforded by preconditioning for the concomitant NO-mediated relaxation.

Conclusions: Our work provides evidences on how TRPV4 and connexins might participate to
preserve vasorelaxation under hypoxia and restore the NO-mediated pathway in hypoxic-

preconditioning conditions pointing out caveolae as a common signaling location.
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Age expression pattern of elastic fiber assembling proteins in varicose veins of

compressive etiology

Sotomayor S.}, Pascual G.}, Garcia-Honduvilla N.*, Gallo P.3, Leal J.3, Bujan J. !
'Department of Medicine and Medical Specialities. University of Alcal4, Alcala de Henares, Madrid, Spain.
Networking Research Center on Bioengineering, Biomaterials and Nanomedicine (CIBER-BBN), Madrid,
Spain. *Service of Angiology and Vascular Surgery, Ruber International Hospital, Madrid, Spain.

E-mail: sandra.sotomayor@uah.es

Alterations of the connective tissue in the varicose vein wall have been noted by several
investigators; however, the cause of the vein dilation has not yet been established. Fibulin-4 and 5
are extracellular glycoproteins with very important roles in elastin fiber assembly. Both proteins are
able to bind Tropoelastin (TE) and fibrillin-1, the major structural component of microfibrils,
supporting a model in which these fibulins direct elastin deposition on microfibrils. Our previous
work suggests that the development of varicosity involves restructuring of the elastic component of
the vein wall (TE1/LOXL1]). The aim of this work was to evaluate the expression pattern of some
elastic fiber assembling proteins like fibulin-4 and 5, and fibrillin 1 in varicose veins developed by
compressive process.

Healthy (n=12) and varicose saphenous veins (n=20) were subjected to immunohistochemical
analysis using anti-fibulins-4 and 5 (Fib-4, Fib-5) and anti-fibrillin-1 (FBN-1) antibodies. Tissue
specimens were also subjected to qRT-PCR with human fibulins and fibrillins specific primers.
Study groups were established according to the age of the patients.

The mMRNA expression of the elastic components did not change in the different groups. In previous
studies we showed that the most intense staining of LOXL1 occurred around the vascular smooth
muscle cells (VSMCs), in the extracellular matrix of the vessel media. TE stainig was more
homogeneously distributed in the younger group, around the VSMCs of the medial layer and in the
adventitia. The greatest TE/LOXL1 expression was observed in the younger veins, diminishing with
age. Chronic venous insuffiency showed an inverse relationship between LOXL and TE in young
population, in which TE is accumulated when LOXL decreased. Fib-5 presented a similar pattern of
expression to Fib-4 one. In varicose veins, it was localized around the elastic fibers, in VSMCs and
accumulated in the extracellular matrix, and overcoat in VSMCs in control veins. FBN-1 had the
weakest expression. On the other hand, both fibulins showed the highest expression in the elderly
healthy veins, as well as in younger pathogenic veins. FBN-1 had similar expression in all the

groups, with less expression in younger healthy patients.
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The restructuring of the elastic component in the development of the varicose condition involves
alteration at translational but not transcriptional levels of some assembling proteins like fibulins-4/5
and fibrillin 1.

In conclusion, we propose that the dilation and distensibility of the vein wall under normal and
increased venous pressure, in addition to being due to a deficiency in smooth muscle cells, could
also be due to alterations of different constituents of elastin which could be playing an important
role in the development of the pathology.

27



Pelvic congestion syndrome: diagnosis and treatment
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Introduction

Pelvic congestion syndrome (PCS) consists in the increase in the number and size of intrapelvic
venous structures. These are veins with a varicose morphology, tortuous and ectasic venous with a
delayed flow dependent of hypogastric and gonadal tributaries branches, which are also dilated,
avalvulated with a reversed flow. Pain is its main symptom and its signs are genital and atypical
varices in lower limbs (LL). The diagnosis can be made by transvaginal Doppler ultrasound
(TVDU) and pelvic venography may confirm PCS allowing simultaneously perform an
embolization procedure.

Objective

The aim of this work was to evaluate the long-term results of pelvic vein embolization in patients
with symptoms and signs of PCS.

Materials and methods

100 patients with a mean age of 42 years (range 21-64 years) who attended to Angiology and
Vascular Surgery Unit of the Hospital Ruber Internacional, from Madrid, with signs of PCS and
who underwent to an embolization procedure between February 2008 and October 2009 were
selected in order to show the post-operative results. The mean follow-up was 14 months (range 12-
18 months) at six month intervals.

Results

The TVDU pre-embolization studies showed that 50% patients had chronic venous disease of the
LL and PCS signs, 19% presented PCS signs without varices, 12% had recurrent varicose veins in
LL, 10% showed varicose veins and 9% vulvar and LL varices. Postoperative studies based on pain
level showed that 64% patients had no pain, 29% improved and 7% remained unchanged.
Conclusion

Pelvic varices and LL leaks are caused by a venous hypertension whose main causes are pregnancy
and compressions. Sometimes, the tributaries of the internal iliac vein and the ovarian veins are

simultaneously incompetent, justifying a multiple embolization treatment to reach the possible
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sources of the varicose veins and its symptoms. Furthermore, treatment of pelvic and lower limbs
can correct the pelvic reflux that causes genital varices, atypical and recurrent in LL.

In our unit, we have observed that embolization of the pelvic veins reduces the signs and symptoms
of pelvic and LL venous stasis, decreasing varicose recurrences with a few complications and a

short hospitalization period.
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Paracrine regulation of hormonal actions appears as a major mechanism involved in the
cardiovascular deleterious effects of the renin angiotensin aldosterone system (RAAS) activation.

In a systems biology approach we considered the whole metabolic pathway of angiotensinogen
(AGT) with a large set of proteases accepting as substrates AGT and/or its peptides together with
the potential receptors for each peptide. Because of strong cellular and patho-physiological
interactions, gluco- and mineralo-corticoid hormones metabolizing enzymes and receptors were
added to clarify the functional organization of RAAS during atheroma. These pathways were
adapted from the KEGG knowledge database.

Thirty-five transcripts were selected and their mRNA levels were obtained from Affymetrix
HuGene 1.0ST microarray measurements at two stages of the disease: the atheroma plaque (ATH)
and nearby macroscopically intact tissue (MIT) in 32 patients who underwent carotid
endarterectomy. Among these transcripts, 13 were differentially expressed in atheroma compared to
MIT. Hierarchical clustering (Ward method, distance 1-r) applied independently in ATH and MIT
identified two, almost identical, highly correlated clusters of genes. In MIT, the cluster 1 brought
together 10 enzymes of the angiotensin pathway, 9 of which were similarly clustered and at higher
levels in ATH. The second cluster in MIT contained 4 transcripts coding for receptors, 3 of which
(NR3C2, AT1R and LNPEP-IRAP) were at lower levels in ATH where they associated AGT and
the angiotensin 111 synthesizing enzyme ENPEP. Importantly, strong negative correlations did exist
between the transcripts of the two clusters. Similar analysis using the same set of transcripts are
now run on several hundreds of publicly available data sets for human, mouse and rat tissues
representing thousands of individual data to check for statistical reliability and reproducibility and
for structural relationships between tissue RAAS components within specific tissue. Only in ApoE-
/- mice aortas prone to atheroma, a clustering almost identical to that obtained in Human atheroma
was obtained. Two clusters containing the same transcripts, 8/10 for enzymes and 4/4 for receptors,
were identified that were again negatively correlated each other. Using a different approach
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identifying from the whole set of microarray transcripts, those which share a high number of
correlations with the 35 RAAS transcripts, we could highlight numerous new transcripts that were
coordinated with the same transcripts coding for angiotensin metabolizing enzymes. Considering
the new transcripts coordinated with RAAS and those of RAAS involved in the coordination
allowed building a coordination network. The comparison of these coordination networks between
MIT and ATH identified a further group of 11 over-expressed in ATH transcripts strongly
positively correlated and 33 down regulated transcripts strongly negatively correlated to all of the
transcripts of the enzyme cluster. They comprised partners of functional interactions at the protein
level with AT1R receptor such as Arrestin beta 1 and Nedd4, or cathepsin A and Neul which form
a stable dimer in the membrane. Replacing the 10 transcripts of the enzyme cluster in the pathways
and their expression variation in ATH vs MIT suggests that their coordinated expression may lead
1. to down regulation of angiotensin 1l (Angll) signaling through favoring both leak to angiotensin
1-7 pathway from angiotensin | and increased angiotensin IV formation from Angll, and 2. a lower
responsiveness achieved through both decreased ATI1R, IRAP (LNPEP) and NEDD4 and the
increased ARRBL1.

We show coordinated expression variations of RAAS components at the mMRNA level which may

represent an atheroma specific RAAS.
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ARTreat EU FP7 project aims at developing a patient-specific multilevel model of atherosclerosis
(ATS) progression able to assist clinicians at prognostic and therapeutic level. A preclinical study
on ATS initiation in high cholesterol diet fed pigs and a clinical study of short (6 months) and long
(41 months) follow-up of plaque progression in patients with coronary artery disease have been
combined to evaluate the relative contribution of low coronary wall shear stress (WSS) and
molecular tissue and circulatory factors to ATS.

In pigs, baseline pre-diet WSS profilimg of left coronary descending artery by IVUS is matched to
the corresponding ex-vivo microCT and/or (immuno)histomorphometric profiling to derive an
artery-specific WSS-based prediction of plaque location, size and composition after 2 and 4 months
diet. Additionally, molecular circulatory factors (lipoproteins, inflammation markers, monocyte
receptors and plaque released proteoglycans) are evaluated and related to the overall ATS burden in
each case. In particular, atheroprotection of high HDL plasma level and atheroinduction of high
baseline SICAM-1 and of its MN receptor CD18a concentrations correlate with ATS severity and
prevalent VSMC plaque composition. Plaque released proteoglycans, apolipoproteins and several
VSMCs secreted proteins are also measured by a proteomics approach and found associated to an
increased ATS burden.

The clinical studies have confirmed the significant association between baseline and follow-up
plasma level of sSICAM-1 and coronary ATS progression (stenosis progression in 4/11 pts and in
6/28 at 6 and 41 months respectively) and the atheroprotective effect of high HDL concentration,
while a significant role of monocyte chemokine receptors upregulation has been highlighted in the
fast progressing cases (short follow up) only.

In conclusion, beyond WSS-dependent arterial site susceptibility, circulatory molecular factors play
a crucial role on ATS development and progression both in an experimental model and in human
disease demonstrating that, beside the irreplaceable utility of inflammatory and cell-specific
markers for risk prediction in ATS, plague-released/secreted factors could also be exploited as more

specific biomarkers of ATS onset, progression and clinically relevant complications.

32


mailto:pelosi@ifc.cnr.it
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Bikunin is a plasma proteinase inhibitor often associated with inflammatory conditions. It has a half-life of
few minutes and it is rapidly excreted into urine as urinary trypsin inhibitor (UTI). UTI levels are usually low
in healthy individuals but they increase up to 10 fold in both acute and chronic inflammatory diseases. The
report describes a sensitive direct method for UTI quantitation that does not require any antibody for protein
detection. UTI purification was performed by anion exchange chromatography (DEAE-Sephacel resin)
followed by SDS-PAGE. A calibration curve for protein quantitation was set up by using a highly purified
UTI fraction. UTI identification and structural characterization was performed by Nano-LC-MS/MS
analysis. The method was applied on urine samples from 9 patients with type 1 diabetes, 11 patients with
type 2 diabetes and 28 healthy controls, matched for age and sex with patients, evidencing higher UTI levels
in both groups of patients in respect to controls (p< 0.001 and p = 0.001, respectively). Spearman's
correlation tests highlighted no association between UTI levels and age in each group tested. Owing to the
elevated sensitivity and specificity, the described method seems to be suitable for large-scale clinical studies.
Additionally, MS/MS analysis prospects the possibility of characterizing post-translational modification
(PTM) sites potentially able to influence UTI localization, function and pathophysiological activity.
Preliminary results suggest that UTI levels could represent a useful marker of chronic inflammatory

condition in type 1 and 2 diabetes.
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atrial fibrillation
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Atrial fibrillation (AF) is an important cause of ischemic stroke and is the underlying cause of
>20% of all strokes. Until recently, warfarin was the only available oral anticoagulant used to
decrease this risk in patients with AF. However, there are several disadvantages of warfarin use,
such as the requirement for monitoring the international normalized ratio, its wide range of drug-
food interactions, and its narrow therapeutic index. Thus, there has been a strong impetus for the
development of newer oral anticoagulants with predictable pharmacokinetics that obviate the need
for monitoring the international normalized ratio. The US (FDA) and the European Agencies
(EMA) have approved a direct thrombin inhibitor (dabigatran) and two factor Xa inhibitors
(rivaroxaban and apixaban) for stroke prevention in patients with nonvalvular AF. Dabigatran: In a
non-inferiority trial (Re-Ly), 18,113 patients who had atrial fibrillation and a risk of stroke were
randomly assigned to receive, fixed doses of dabigatran — 110 mg or 150 mg twice daily — or,
adjusted-dose warfarin. As a conclusion, in patients with atrial fibrillation, dabigatran given at a
dose of 110 mg was associated with rates of stroke and systemic embolism similar to those
associated with warfarin, as well as lower rates of major hemorrhage. Dabigatran administered at a
dose of 150 mg, was associated with lower rates of stroke and systemic embolism but similar rates
of major hemorrhage. Rivaroxaban: In a double-blind trial (Rocket), 14,264 patients with
nonvalvular atrial fibrillation and a risk of stroke were randomly assigned to receive either
rivaroxaban (at a daily dose of 20 mg) or dose-adjusted warfarin. As a conclusion, in patients with
atrial fibrillation, rivaroxaban was non-inferior to warfarin for the prevention of stroke or systemic
embolism. There was no significant between-group difference in the risk of major bleeding, but
intracranial and fatal bleeding occurred less frequently in the rivaroxaban group. Apixaban: In a
randomized, double-blind trial (Aristotle), apixaban (at a dose of 5 mg twice daily) was compared
with warfarin in 18,201 patients with atrial fibrillation and a risk of stroke. As a conclusion, in
patients with atrial fibrillation, apixaban was superior to warfarin in preventing stroke or systemic
embolism, caused less bleeding, and resulted in lower mortality. The pharmacological properties,
clinical trial data, and practical issues associated with the use of these novel oral anticoagulants will

be discussed.
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using “PALL CELERIS SYSTEM”
S. Dettori, F. Piredda, S. Ciccarello, R. Mancino, M. A. Casu, A.G. Tucconi, S. Farchione, M. Usai,
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Critical Limb Ischemia (CLI) represent the endstage of lower extremity Peripheral Artery Disease
(PAD) in which severe obstruction of blood flow results in ischemic rest pain, ulcers and a
significant risk for limb loss. Approximately 20% to 30% of patients with CLI are not considered
candidates for vascular or endovascular procedures, however, with amputation often being the only
option. Recent progress in understanding the mechanism underlying vessels formation in adults as
well as during embryogenesis as opened up a potential therapeutic avenue for patients without any
current options. Previous several Authors have shown that Bone Marrow Mononuclear Cells (BM-
MNCs) contain not only Endothelial Progenitor Cells (EPC) but also angiogenic factors and
cytokines and that implantation of BM-MNCs into ischemic tissues augments collateral vessel
formation. This angiogenic factors and cytokines were also identified in the peripheral blood. In fact
Peripheral Blood Mononuclear Cells (PB-MNCs) synthesize and release high levels of VEGF as
well as PDGF and transforming growth factor (TGF)-B, known to be prerequisites for the
investment of stable vessels with pericytes. Currently many clinical studies’ have demonstrated that
intramuscular injection of autologous PB-MNCs into critical ischemic lower limbs effectively
improved tissue oxygenation and blood flow, resulting in a decrease of rest pain and the involution
of ischemic ulcers. In our Unit of Vascular Surgery, between July 2011 and June 2013, 5 patients
with CLI of lower limbs not susceptible to surgical vascularization were undergoing to therapeutic
neovascularization by implantation of PB-MNCs using “PALL CELERIS System”. This therapeutic
system consist in a selective filter-based technology for the enrichment of MNCs from PB. Our
experience confirm the clinical efficacy and safety of this procedure, although more studies and
long-term outcomes are necessary.

References:
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