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INVITED LECTURES

IDENTIFICATION OF A NEW CELL POPULATION 
CONSTITUTIVELY CIRCULATING IN HEALTHY CONDI-
TIONS AND ENDOWED WITH A HOMING ABILITY
TOWARD INJURED SITES
C. Lo Sicco, R. Tasso, D. Reverberi, M. Cilli, U. Pfeffer,
R. Cancedda

Universita’ di Genova & IRCCS AOU San Martino - IST, Istituto
Nazionale per la Ricerca sul Cancro, Largo Rosanna Benzi 10,
16132, Genova, Italy

E-mail: ranieri.cancedda@unige.it

With few exceptions, for the repair/regeneration of organ and
tissue defects and damages the cell therapy and tissue engineer-
ing approaches never really took-off. In addition to still open
scientific problems to solve, such as vascularization of large size
implants, identification of the “optimal” source of cells and the
“optimal” biomaterial carrier, additional bottlenecks are: i) the
logistic of collecting from patients, expanding in culture and
returning the cells to the surgical theater; ii) the high cost of the
culture procedure within the GMP facilities required by the
strict rules defined by National and European Regulatory
Agencies.
Several decades of stem cell research have progressively uncov-
ered within developed organs a stunning capacity for endoge-
nous regeneration and repair, mediated by specialized stem and
progenitor cells residing in their native constitutive tissues. We
report on the identification of a rare population of cells present
in the peripheral blood of healthy mice that actively participates
in the tissue repair/regeneration process. Injury signals are suf-
ficient to (i) specifically direct the recruitment to the wound site
of these Circulating Healing (CH) cells; (ii) promote their dif-
ferentiation and appropriate integration in the regenerative
microenvironment. CH cells were identified by an innovative flow
cytometry strategy as small cells not expressing CD45 and line-
age markers. The analysis of their global transcriptome revealed
their uniqueness when compared to other cells characterized by
varying stemness degree. Moreover, CH cells presented a high
expression of key pluripotency-associated genes and positive
selective markers of the epiblast developmental stage.

ANIMAL MODELS TO UNDERSTAND THE PATHOPHYSI-
OLOGY OF SKELETAL DISORDERS
R. Gioia, R. Besio, S. Maruelli, F. Tonelli, G. Iula, E. Fucci, 
R. Tenni, A. Rossi, A. Forlino

Department of Molecular Medicine, Unit of Biochemistry,
University of Pavia, Italy

E-mail: aforlino@unipv.it

Osteogenesis imperfecta (OI), the most common among the her-
itable skeletal diseases, is characterized by bone deformity,
increase fracture rate and growth delay. In the last decay the
identification of many different causative OI genes complicated
both the clinical and genetic scenario of the disease, making nec-
essary a novel investigation approach. The identification of the
molecular mechanisms underlying the various OI forms is par-
ticularly useful to identify possible common therapies based on
common altered pathways. Up to date, taken into consideration
the  known abnormal metabolic pathways, we can classify the
various OI types in five functional groups, the forms character-
ized by: 1. Primary defects in collagen structure or processing

(with mutations in COL1A1, COL1A2, BMP1); 2. Collagen
modification defects (due to mutant CRTAP, LEPRE1, PPIB),
3. Collagen folding, cross-linking and collagen extracellular
matrix interaction defects (due to mutant SERPINH1,
FKBP10, PLOD2, SPARC), 4. Ossification/mineralization
defects (due to mutant IFITM5, SERPINF1), and 5. defects in
osteoblast development/function with collagen insufficiency
(due to mutant WNT1, CREB3L1, SP7). The availability of ani-
mal models is an indispensable tool to deeply understand the
pathogenesis of skeletal dysplasias, being bone a difficult tissue
to study directly in humans.
Brtl+/- mice, a murine model for classical OI, allowed us to rec-
ognize the relevant role of altered intracellular pathways,
caused by mutant collagen type I retention, in a disease thought
to be determined only by the presence of abnormal collagen in
the bone matrix. This discovery led to the identification of novel
potential therapeutic targets for an incurable disease. 
Drug screening in mice will be very costly and time consuming,
thus a different animal model is necessary. 
In the last years, the small fresh water teleost D. rerio
(zebrafish) imposed itself as a good model for the study of her-
itable skeletal diseases and several zebrafish mutants have been
reported that accurately model human skeletal disorders.
Furthermore zebrafish rapid generation time, large offspring
number, external development and transparency make it an
appealing model for large scale drug screening. Using the chi-
huahua zebrafish OI model already available and generating
new ones for the novel OI forms will allow us to test specific
molecules targeting the identified alterd intracellular pathways.

OSTEOPOROSIS FROM ETIOPATHOGENESIS 
TO REHABILITATION 
G. Letizia Mauro, C. Asaro

Physical Medicine and Rehabilitation (PMR),Physician C.O.U.
of Rehabilitation, University of Palermo, University of Palermo,
Italy

E-mail: giulia.letiziamauro@unipa.it

Osteoporosis is a silent disease until it is complicated by frac-
tures that can occur following minimal trauma.1 The diagnosis
of osteoporosis is established by measurement of BMD.
According to the WHO diagnostic classification, osteoporosis is
defined by BMD at the hip or spine that is less than or equal to
2.5 standard deviations below the young normal mean reference
population2. The detoriation of trabecular microarchitecture
induced by elevated bone turnover plays an important role in the
pathogenesis of osteoporotic fractures3. When bone resorption
equals bone formation, bone mass remains stable. When resorp-
tion exceeds formation, bone mass is reduced-a process that
leads to osteopenia or osteoporosis4. During a lifetime, a woman
will typically lose 50% of her trabecular bone and 35% of her
cortical bone.5 Osteoporotic fractures mainly affect the spine
(vertebral crush fractures), leading to loss of height, kyphosis,
and chronic back pain; the distal radius (Colles’ fracture); and
the most serious clinically, the proximal femur (“hip frac-
tures”)6. Disuse and inactivity can cause bone loss, whereas
exercises may maintain or improve bone mineral density. There
is a significant correlation between muscle strength and bone
mineral density. There is evidence that strengthening exercises
may lead to an increase in the mineral density of the bones to
which the muscles are attached7. Suppression of biochemical
markers of bone turnover after 3-6 months of specific antire-
sorptive osteoporosis therapies, and biochemical marker
increases after 1-3 months of specific anabolic therapies, have
been predictive of greater BMD responses in studies evaluating
large groups of patients8. Pharmacologic options for the preven-
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tion and/or treatment of postmenopausal osteoporosis include:
bisphosphonates, estrogen agonist/antagonist (raloxifene),
parathyroid hormone (PTH(1-34), teriparatide) and human
monoclonal antibody to the RANKL (denosumab)9. It is impor-
tant to ask patients whether they are taking their medications
and to encourage continued and appropriate compliance with
their osteoporosis therapies to reduce fracture risk. Physical
medicine and rehabilitation can reduce disability, improve phys-
ical function and lower the risk of subsequent falls in patients
with osteoporosis10. 

1. Dawson-Hughes et al. Clinician's Guide to Prevention and Treatment
of Osteoporosis 2010

2. Johnell O et al. Osteoporos Int 2006, 21:35-40.

3. Turk J et al. Phys Med Rehab 2005, 51:54-57.

4. Sinaki M et al. Arch Phys Med R 2009, 70:225-30.

5. Riggs BL. Am J Obstet Gynecol 2013, 156:1342-6.

6. Dempster DW et al. Arch Phys Med Rehabil 2005, 51:54-57.

7. Sinaki M et al. Arch Phys Med R 2009, 70:220-9.

8. Brown JP et al. National Osteoporosis Guideline Group 2008, 7:19–
26.

9. National Osteoporosis Foundation, Clinician's Guide to Prevention and
Treatment of Osteoporosis  Washington 2010.

10. Bean JF et al. Arch Phys Med and Rehabil 2004, 85:31-42.

PERSPECTIVES IN CLINICAL PROTEOMICS IN THE
LIGHT OF THE COMPLETION OF HUMAN PROTEOME
A. Urbani1,2,3

1Department of Experimental Medicine and Surgery, University
of Rome “Tor Vergata”, Rome; 2IRCCS-Fondazione S. Lucia,
Rome; 3Centre of Investigation on Aging, Fondazione Università
“G.D’Annunzio”, Chieti, Italy

E-mail: andrea.urbani@uniroma2.it

The main initiative within the framework of the World
Proteomics is the definition of the Human Proteome launched
in 2010 is currently achieving its maturity. In the following
years a number of associated actions have been opening new
routes in the development of new clinical deliverables. These
associate the key concepts of Proteomics which links together
two fundamental ideas the thorough investigation of protein
structure with a functional multifactorial integration. The open
unsupervised nature of Proteomics studies have been providing
to the scientific community in life science an advance tool to
achieve a real novel knowledge of biological phenomena not
necessarily link to an a priori hypothesis. These approaches have
been bypassing canonical experimental designs which are often
based on an arithmetic binary logic. The analogical nature of
many molecular objects, in particular proteins, in being part of
a large molecular biosystem is a central concept in proteomics
investigations. Such an intellectual process is now directly pro-
viding a new insight, new ideas to be functionally explored within
the fundamental observation of clinical phenotyping.This pres-
entation will introduce and discuss such a problem.

SALIVA: A BODILY FLUID RICH OF INFORMATION
M. Castagnola

Istituto di Biochimica e Biochimica Clinica, Facoltà di Medicina
e Chirurgia – Università Cattolica, Roma, Italy

E-mail: massimo.castagnola@icrm.cnr.it and/or
mcastagnola@rm.unicatt.it

Saliva is a very attractive bodily fluid for the diagnosis and

prognosis of diseases for many reasons: i) collection of saliva is
usually economical, “safe”, “easy” and can be performed with-
out the help of health care workers (it allows for home-based
sampling); ii) it is considered an acceptable and non-invasive
process by patients because it does not provoke any pain and so
can be easily collected from patients in the pediatric age range1.
Our group started more than fifteen years ago a study on this
bodily fluid with an integrated top-down, bottom-up proteomic
platform. The lecture will describe the proteoforms of the main
families of human salivary proteins, i.e. proline-rich proteins,
histatins, statherins, cystatins, �-defensins and �-thymosins, char-
acterized by this strategy. Several post-translational modifica-
tions occurring before, during and after their secretion will be
described, underlying the proteolytic fragmentations from the
pre-pro-proteins, which have been characterized thanks to the
top-down strategy applied2. 
Even though saliva contains specific families of proteins of
secretory origin, they are submitted to post-translational modi-
fications (phosphorylation, sulfation, glycosylation, cyclization,
fragmentation) which are due to enzymes common to other
exocrine and endocrine glands and tissues3.
Age related trends will be discussed with a particular concern to
the physiological variations observed in pre-term newborns and
in the pediatric age range4. Some examples of variations of the
human salivary proteome observed in multi-factorial diseases
will be therefore reported5. 
The putative role in the oral cavity of some salivary proteoforms
detected and the demanding issues arising from the proteomic
results until now obtained will be finally pointed out. 

1.Tabak LA J Dent  duc 2001, 65:1335–39.

2.Cabras T et al. Bioanalysis 2014, 6:563-81.

3.Messana I et al. Mol & Cell Proteomics 2008, 7:911-26.

4.Messana I et al. J Proteome Res 2015, 14:1666-77.

5. Iavarone F et al. J Proteomics 2014, 103:15-22.

THE S100 PROTEINS: PROTAGONISTS OF MANY
PHYSIO-PATHOLOGICAL SITUATIONS
I. Messana

Department of Life and Environmental Sciences, University of
Cagliari, Monserrato Campus, 09042 Monserrato (CA), Italy

E-mail: imessana@unica.it 

S100 protein family comprises a large group of Ca2+-binding
EF-hand proteins. The members are multifunctional proteins
only expressed in vertebrates, showing cell-specific expression
pattern. S100 proteins may exert both intracellular and extra-
cellular regulatory effects. 
Within the cell, S100 proteins are involved in molecular events
leading to the regulation of a variety of processes comprising
cell proliferation, differentiation, apoptosis, inflammation, and
migration through the interaction with several target proteins1.
Certain S100 proteins can be secreted or released by cells and
in the extracellular environment they may exert regulatory
activities participating in innate and adaptive immune respons-
es2. In particular, it has been shown that S100 proteins are
potent modulators of inflammation in the extracellular matrix,
and for their role in regulating inflammatory responses these
proteins are also classified as DAMPs3.
Post-translational modifications may orient and modify the bio-
logical role of a protein, and for instance it has been observed
that oxidation of S100A9 abolished the chemo-repulsive effect
on peripheral neutrophils4. 
In the last years, during our investigations devoted to the char-
acterization of proteins/peptides in different biological fluids

2
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under physiological and pathological conditions, we evidenced
several S100A proteins, and demonstrated that level of both
unmodified and post-translationally modified proteins was
affected in a pathology-dependent manner. In this lecture, the
major results obtained in the field will be presented and dis-
cussed.

1. Santamaria-Kisiel L et al. Biochem J 2006, 396:201-14.
2. Heizmann CW et al. Subcell Biochem 2007, 45:93–138.
3. Foell D et al. J Leukoc Biol 2007, 81:28-37.
4. Sroussi HY et al. J Leukoc Biol 2007, 81:818–24.

ESTROGEN RECEPTOR ALPHA MEDIATES EPITHELIAL
TO MESENCHYMAL TRANSITION, EXPRESSION OF
SPECIFIC MATRIX EFFECTORS AND FUNCTIONAL
PROPERTIES OF BREAST CANCER CELLS
N. Karamanos

Biochemistry, Biochemical Analysis & Matrix Pathobiology Res.
Group, Laboratory of Biochemistry, Department of Chemistry,
University of Patras, Patras 26110, Greece

E-mail: n.k.karamanos@upatras.gr

The role of extracellular matrix (ECM) the last decades is con-
verted from an inactive network of macromolecules to a func-
tional network essential for structural support, cell migration,
adhesion and signaling. Our laboratory has elucidated the signif-
icant role of ECM in hormone-dependent breast cancer. ECM
molecules, especially proteoglycans (PGs), glycosaminoglycans
(GAGs) and matrix metalloproteinases (MMPs), seem to inter-
act with growth factors and receptors in tumor microenviron-
ment by regulating cancer homeostasis. Our recent studies are
dealing with novel approaches in respect to the pharmacological
targeting at the ECM level in cancer.
Estrogens represent the most important factors implicated in
the progression of hormone-dependent breast cancer. The action
of estrogens, regulated via estrogen receptor α and β (ERα/β),
promotes different roles in tumor initiation and progression. We
have recently shown that estradiol (E2) via estrogen receptors
(ERs) can regulate the expression of structural and functional
extracellular matrix (ECM) macromolecules leading cancer
cells to alter their phenotype.
Taking into account the new insights into ER action in breast
cancer, we have established in our laboratory a stable cell line
MCF-7 SP10+, which has been created after depletion of ERα.
Further investigation on this cell line has indicated the signifi-
cant role of ERα in breast cancer cells homeostasis, via regula-
tion of the expression levels of ECM macromolecules and breast
cancer cells functional approaches. Specifically, the expression
levels of heparan sulfate proteoglycans have been decreased and
on other hand matrix metalloproteinases has been significantly
increased. Moreover, the phenotype after depletion of ERα has
been changed and the epithelial phenotype switched to mes-
enchymal.
These data indicated that the role of ERα is of crucial impor-
tance for cancer cells behavior and the expression of ECM mol-
ecules. Furthermore, might provide a potential target for the
design of a more advanced treatment of breast cancer therapies.
This research has been co-financed by the European Union
(European Social Fund – ESF) and Greek national funds
through the Operational Program “Education and Lifelong
Learning” of the National Strategic Reference Framework
(NSRF) Research Funding Program: THALES. Investing in
knowledge society through the European Social Fund. 

1. Bouris P et al. Matrix Biol 2015, 43:42-60.

EXTRACELLULAR MATRIX AS A ROUTE FOR THE
ADMINISTRATION OF THERAPEUTIC MOLECULES
WITHOUT SECONDARY REACTIONS
L. Messina1, S. Caruso1, L. Musumeci1, S. Bisicchia1, 
M. Caputo1, R. Di Pasquale1, S. Panfilo2, P. Mauro2, S. Vaccaro1

1Fidia Farmaceutici S.p.A, Local Unit Fidia Research Sud, Noto,
Siracusa, Italy and 2Fidia Farmaceutici S.p.A., Abano Terme
Padova, Italy

E-mail: lmessina@fidiapharma.it

For virtual absence of risk, the oral route is the preferred route
of administration of the drugs, but in some situations it is not
viable. Intravenous administration may be problematic for
example in geriatric patient care and in palliative care, fields in
which the subcutaneous administration is a valid alternative. The
subcutaneous administration acts in grounds rich in density of
blood vessels which allow a systemic spread of the drug.
Unfortunately, subcutaneously injected drugs, in order to reach
the targets, must go through the interstitial matrix of the skin
which limits the quantity and type of therapeutics administered
by local injection. In this occasion we could see that a discov-
ered, isolated, CDS cloning, industrial-scale production, highly
purified recombinant bacterial (non-pathogenic bacteria strain,
Streptomyces koganeiensis) hyaluronidase enzyme (rHyal_Sk)
depolymerized the viscoelastic component - the hyaluronic acid
- of the subcutaneous interstitial matrix in animal models and
therefore it increased the dispersion of locally injected high
molecular weight drugs. In this way, rHyal_Sk improved the
pharmacokinetic profiles and significantly increased the total
bioavailability of locally injected large protein drugs in systemic
blood. What’s more, the interstitial hyaluronic acid barriers were
restored within 24 h of injection, with neither histologic alter-
ations nor signs of inflammation. rHyal_Sk may function as an
interstitial delivery boosting agent able to increase the disper-
sion and bioavailability of co-injected drugs, and all this  may
lead to the substitution of intravenous delivery with subcuta-
neous administration of therapeutics in a unprecedented effec-
tiveness.
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PRESENTATIONS

PROTEOMIC CHANGES INDUCED BY LOW-INTENSITY
ENDURANCE EXERCISE IN MDX MOUSE QUADRICEPS:
CORRELATION WITH REDUCTION OF MUSCLE DEGEN-
ERATION
S. Fontana1, O. Schillaci1, M. Frinchi2, M. Giallombardo2, 
G. Morici2, V. Di Liberto2, R. Alessandro1, G. De Leo1, 
V. Perciavalle3, N. Belluardo2, G. Mudò2

1Dep. of Biopathology and Medical Biotechnologies and 2Dep. of
Experimental Biomedicine and Clinical Neurosciences, University
of Palermo, Palermo, Italy; 3Dep. of Biomedical and
Biotechnological Sciences, Section of Physiology, University of
Catania, Catania, Italy

E-mail: simona.fontana@unipa.it

Previous study showed that low-intensity endurance exercise
induced a significant recovery of damaged skeletal muscle in
mdx mice, probably by reducing the degeneration of dystrophic
muscle1. In order to explore the molecular basis of this observa-
tion, we perfomed a proteomic analysis to evaluate changes in
proteins profiling of quadriceps dystrophic muscles of exercised
versus sedentary mdx mice. Four protein spots were found sig-
nificantly changed and were identified as three isoforms of
Carbonic anhydrase 3 (CA3) and as superoxide dismutase [Cu-
Zn] (SODC). Protein levels of CA3 isoforms were found signifi-
cantly up-regulated in quadriceps of sedentary mdx mice
(MDX-Sed) and were completely restored to wild type values in
quadriceps of exercised mdx mice (MDX-Ex). Protein levels of
SODC were found down-regulated in quadriceps of sedentary
mdx mice and were significantly restored to wild type values in
quadriceps of exercised mdx mice. These proteomic data, vali-
dated by Western blot analysis, indicate that low-intensity
endurance exercise, by modulating some proteins involved in
oxidative stress defense, may in part contribute to reduce the
reported cell degeneration in mdx muscles1.
Further investigations are needed to better define the extension
of proteins change in MDX-Ex versus MDX-Sed mice and its
correlation with the recovery of damaged fibers in MDX-Ex
mice. 

1. Frinchi M et al. Int J Sports Med 2014, 35:19-27.

ALTERED CYTOSKELETAL ORGANIZATION MODU-
LATES THE PHENOTYPIC VARIABILITY IN A MURINE
MODEL OF OSTEOGENESIS IMPERFECTA
R. Besio1, S. Maruelli1, R. Gioia1, F. Tonelli1, L. Bianchi2, 
A. Gagliardi2, L. Bini2, K.M. Kozloff3, B.M. Khoury3, 
J.C. Marini4, A. Rossi1, A. Forlino1

1Dept of Molecular Medicine, University of Pavia, Pavia, Italy;
2Functional Proteomics Lab., Department of Life Sciences,
University of Siena, Siena, Italy; 3Orthopaedic Research
Laboratories, Dept of Orthopaedic Surgery, University of
Michigan, Ann Arbor, MI, USA; 4Bone and Extracellular Matrix
Branch, NICHD, NIH, Bethesda, MD, USA

Osteogenesis imperfecta (OI) is a heritable bone disease charac-
terized by a wide spectrum of clinical outcomes ranging from
very mild to lethal. Identical molecular defects are associated in
OI with phenotypic variability, a recurrent feature in hereditary
diseases. Brtl+/- mice, a model of dominant OI, show either a
moderately severe or a lethal outcome associated with the same
Gly349Cys substitution present in the �1 chain of type I colla-

gen, thus they are a valid tool to investigate the molecular basis
of OI phenotypic variability. Our previous data revealed that the
intracellular machinery in lethal mice is less effective at coping
with the intracellular retention of mutant collagen favoring up-
regulation of molecules involved in apoptosis with respect to the
mice with a moderately severe outcome in which chaperone up-
regulation is predominant1,2. Here we demonstrated by immuno-
histochemistry with fluorescent phalloidin, a specific marker for
actin filaments, the presence of an abnormal cytoskeleton in cal-
varial bone, long bone, skin and lung in Brtl+/- mice with lethal
outcome (ML). In the same tissues in the ML mice we detected
also a reduced number of integrin-based focal adhesions (FAs).
In long bone of ML mice collagen deposition was impaired as
well as TGF-� signalling and ML calvarial osteoblasts revealed
reduce cell proliferation as well as decrease expression of the
early osteogenic marker Runx2. Thus in ML animals alterated
actin filaments and FAs negatively affects cell differentiation,
extracellular matrix composition, cell signaling and cell–matrix
interaction. The consequence of this dysregulation have an
impact on the bone structural properties: ML bones showed sig-
nificantly reduced lenght, BV/TV and cortical thickness with
respect to wild type both by histomorphometric and nanoCT
analysis. Importantly, abnormal cytoskeletal assembly was
detected in fibroblasts obtained from lethal, but not from non-
lethal, OI patients carrying a substitution at the same glycine3.
Our study identify cytoskeleton as a phenotypic modulator and
as a potential novel target for OI treatment.
The work was supported by Fondazione Cariplo [grant n. 2013-
0612], Telethon [grant n. GGP13098] and the European
Community, FP7, “Sybil” project [grant n. 602300].

1.Forlino A et al. Proteomics, 2007, 7:1877-1891.

2. Bianchi L et al. J. Proteomics, 2012, 75:4717-4733.

3. Bianchi L et al. Human Molecular Genetics, 2015 in press.
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Bacterial exopolysaccharides (EPSs), high-molecular-weight
sugar polymers surrounding bacterial cells , have achieved con-
siderable attention because of their potential applications in
many fields, including biomedicine, exspecially as antineoplastic
molecules. A Klebsiella oxytoca DSM 29614 (KO) strain, ex
BAS-10, produces an EPS made of rhamnose, glucuronic acid
and galactose, which shows metal-binding properties1,2. More
recently, it has been reported that KO in the presence of AgNO3
is able to synthesize Ag nanoparticles (AgNPs) embedded in
branched EPS (AgNPs-EPS). The AgNPs-EPS, produced
under aerobic and anaerobic conditions, contain Ag+1 and Ag0

that could have different biological activity3. The present study
was aimed to assess the cytotoxic effects of AgNPs-EPS, pro-
duced under aerobic and anaerobic conditions, on breast cancer
cell line SK-BR3. The responses to the AgNPs-EPS treatments
revealed a dose dependent behavior resulting at 5 �g/ml in a
inhibition of cell proliferation rate of 50% (IC50), dramatic
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morphological changes consistent with apoptotic features and
extensive proteomic modulation . The most important effects
were obtained by aerobically biosynthesized AgNPs-EPS treat-
ment, due to the major release of Ag+1, as verified by voltamme-
try analysis. Proteomic analysis showed modulation of several
proteins related to oxidative stress and apoptotic and mitochon-
drial pathways. Taken together, these results provide new impor-
tant elements in support of the potential antitumoral activity of
AgNPs-EPS. 

1. Leone S et al. Eur J Org Chem 2007, 31:5183-5189.

2. Baldi F et al. N Biotechnol 2011, 29:74-78.

3. Battistel D et al. Talanta. 2015, 132:294-300.
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TUMORAL CELL LINES
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The extracellular matrix (ECM) underlying epithelial tissues is
involved in the maintenance of cell polarity and homeostasis.
ECM is a dynamic structure under the regulated remodeling of
its components. The major enzymes responsible of matrix degra-
dation are the matrix metalloproteinases (MMPs), a well known
family of zinc-dependent endopeptidases. Much attention has
been focused on MMP-2 and MMP-9 because of their ability to
degrade type IV collagen, a major constituent of basement
membranes.
A deregulated proteolysis of ECM molecules may cause the
alteration of cell polarity and may contribute to the disruption
of cell–cell and cell–ECM adhesions, promoting cancer progres-
sion. These alterations are responsible for a poor prognosis, and
a positive correlation between the increase of MMPs and the
degree of malignancy has also been observed FOR many tumor
histotypes. To approach these  issues on in vitro models, we per-
formed a comparative study, between a couple of tumoral and
non-tumoral mammary cell lines and a couple of thyroid cell
lines derived respectively from a benign and malignant cancer.
This experimental approach, based on scanning electron
microscopy, on proteomic analysis and on  gelatin zimography,
highlighted a similar profiling of the two differential couples of
cell lines: that is between malignant and non-malignant cells
respectively, regardless of their histological origin.
In particular, it was observed that the cell lines derived from
aggressive cancers, when compared with their non-malignant
counterpart, showed  an increased secretion of MMPs, a cell
shape highly pleomorphic and a higher expression of protein
clusters potentially associated with invasion and metastasis. The
analysis of the interactions between the expression of MMPs
and of selected proteomic clusters have offered important indi-
cation on the complex network existing between neoplastic cells
and their environment.
The work was co-funded by the Italian 5x1000 to COBS.
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Atherosclerosis is a form of chronic inflammation characterized
by the accumulation of lipids and fibrous elements in medium
and large arteries that represents a major cause of death and
disability in people with diabetes.
The aim of this study is to identify differentially expressed plas-
ma proteins between patients with or without type 2 diabetes
undergoing carotid endarterectomy, by applying two-dimension-
al electrophoresis analysis coupled with mass spectrometry.
Briefly, 14 plasma samples from diabetic patients and 15 plas-
ma samples from non-diabetic patients were subjected to a low-
abundance proteins enrichment step using hexapeptide combi-
natorial ligand libraries (ProteoMiner™ enrichment kit, Bio-
Rad Laboratories) followed by two-dimensional electrophoresis.
This analytical technique allows resolving hundreds of different
protein isoforms according to both isoelectric point and molec-
ular weight. Protein profiles were compared by using PD-Quest
software (Bio-Rad Laboratories) and spots of interest were
identified by matrix-assisted laser desorption ionization-time of
flight (MALDI-TOF) mass spectrometry (MS). Differential
analysis was validated by 1D- and 2D-western blotting. An inter-
action map was made using String 10 (http://string-db.org/). 
A panel of proteins differentially expressed between the two
groups of atherosclerotic patients have been identified. Among
them, there are fibrinogen beta and gamma chains, complement
c1r, c3 and c4-B subcomponents, alpha-1-antitrypsin, vit-
ronectin and some apolipoproteins. Preliminary results on pre-
dicted protein-protein interactions suggest that vitronectin
could play a role in modulating fibrinolysis, complement depend-
ent immune responses and other pathways in diabetes. Actually,
identification of markers in diabetic patients could be of interest
for clarifying the biochemical mechanisms underlying the strong
association between diabetes and atherosclerosis.
This work was supported by Regione Autonoma della Sardegna
(Legge Regionale 7 Agosto 2007, N.7 – Bando 2010 - Grant
no. CRP-26789 and P.O.R. Sardegna F.S.E. 2007/2013, Asse
IV Capitale Umano - Obiettivo competitività regionale e occu-
pazione, Asse IV Capitale umano, Linea di Attività l.3.1) and by
Fondazione Banco di Sardegna.

EXTRACELLULAR VESICLES SHED BY A375
MELANOMA CELLS, CONTAIN H1° RNA AND RNA-BIND-
ING PROTEINS
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Extracellular vesicles (EVs) are shed in the extracellular envi-
ronment by both prokaryotes and eukaryotes. Although pro-
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duced from both normal and cancer cells, malignant cells
release a much higher amount of EVs, which also contain
tumor-specific proteins and RNAs.
We previously found that G26/24 oligodendroglioma cells shed
EVs that contain the pro-apoptotic factors FasL and TRAIL1,2.
Interestingly, G26/24 release, via EVs, extracellular matrix
remodelling proteases3, and H1° histone protein4, and mRNA. To
shed further light on the role of EVs in discarding proteins and
mRNAs otherwise able to counteract proliferative signals, we
studied a melanoma cell line (A375). We found that also these
cancer cells produce H1° and release it into the extracellular
space by EVs. Interestingly, H1° sorted to vesicles has a molec-
ular mass higher than expected, and is probably sumoylated. By
T1 RNase-protection assay with the H1° RNA, three main com-
plexes were evidenced in EVs, the most abundant of which has a
molecular mass of about 65 kDa. By using a biotinylated H1°
RNA to fish interacting factors, we isolated from EVs a few pro-
teins which have been then identified by mass spectrometry: the
most abundant is a protein of about 60 kDa: myelin expression
factor-2 (MYEF2). Western blot analyses confirmed the pres-
ence of MYEF2 in EVs released from A375 melanoma cells. 

1. D’Agostino S et al. Int J Oncol 2006, 29:1075-85.

2. Lo Cicero A et al. Int J Oncol 2011, 39:1353-57.

3. Lo Cicero A et al. Matrix Biol 2012, 31:229-33.

4. Schiera G et al. Int J Oncol 2013, 43:1771-76.
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The malignant carcinomas are characterized by several capabil-
ities acquired by the neoplastic cells, among which the ability to
invade the extracellular matrix (ECM) and to establish a
crosstalk with several ECM components.
Under this respect, the extracellular microenvironment is an
entity extraordinarily rich of information with opposite signals.
Our group has long undertaken the study of the effects of ECM
molecules on the behavior of cancer cells in vitro. Among the
studied molecules, the decorin was found to exert a non-permis-
sive effect on the growth and motility of the transfected tumor
cells. The decorin, belongs to the family of small leucine-rich
proteoglycans (SLRP) and is involved physiologically in the fib-
rillogenesis of collagen. In the last few year, a new anti-onco-
genic role has been proposed for decorin1.
This study aimed to implement the knowledge on the effects of
ectopic decorin on breast cancer cells, using as a reference point
the results already achieved by our research group2 on the
experimental model format. By breast cancer cell line 8701-BC
and its transfected clone DEC-C2.
The extension of the proteomic analysis combined with the mass
spectrometry, allowed to triplicate the number of identified pro-
teins in our model. Among the newly identified proteins were
members of the classes of metabolic enzymes, S100 family and
cell motility proteins, which revealed a net decrease in the

decorin transfected cells. Of considerable importance is the
observation that these classes of proteins are the most involved
in metastatic progression. These results confirm and reinforce
the anti-oncogenic role hypothesized for decorin.
The work was co-funded by the Italian 5x1000 to COBS.

1. Santra M et al. J Biol Chem 2000, 275:35153-33161.
2. Pucci-Minafra I et al. Connect Tissue Res 2008, 49:30-41.
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Serglycin is a widely distributed proteoglycan, previously
assumed to be hematopoietic cell specific. However, during the
last decade, numerous studies have demonstrated that such PG
is also synthetized by various non-hematopoietic cell types and
it is involved in a plethora of both normal and pathological con-
ditions. Serglycin secretion could be induced in several cell types
upon external inflammatory stimulation. The biosynthesis of ser-
glycin is up-regulated by lipopolisaccaride (LPS) in
macrophages and in primary human endothelial cells, by tumor
necrosis factor (TNF) in endothelial cells and adipocytes, as
well as by IL-1β in smooth muscle cells. Our data show that ser-
glycin is also synthetized in primary human chondrocytes follow-
ing stimulation with IL-1β. Since serglycin has been shown to be
a ligand for hyaluronan receptor CD44 and such interaction
could amplify inflammatory process, we decided to  evaluate the
mRNA and protein levels of CD44 after IL-1β administration in
chondrocytes. The stimulation of cells with IL-1β resulted in an
increase of both serglycin and CD44 mRNA and protein expres-
sion. Therefore, we observed a significant increase of pro-inflam-
matory cytokines, such as TNF-α and IL-6. These results sug-
gest that serglycin, as well as CD44, could participate in the
inflammatory process of chondrocytes. To further analyze the
importance of serglycin during inflammatory response in human
chondrocytes we treated such cells with a serglycin siRNA in
order to block its production.  Blocking  serglycin production
caused a significant reduction of CD44, as well as of the pro-
inflammatory cytokines levels, indicating that the serglycin,
released following IL-1β stimulation , is able to increase inflam-
mation by modulating CD44 activity in human chondrocytes.
The treatment with high molecular weight hyaluronan
(HMWHA), after IL-1β administration, induced a further
decrease in pro- inflammatory cyotokines and also a reduction
of serglycin production. The effect was more marked when both
serglycin siRNA and HMWHA were added together. Such
results, taken together, suggest that this proteoglycan is able to
modulate inflammation via CD44 receptor. In conclusion, we
believe that the serglycin pathways should be carefully consid-
ered for future anti-inflammatory strategies although further
studied are needed to fully confirm these findings. 

1. Kulseth MA et al. Biochim Biophys Acta 1999, 1428:225-32.
2. Scully OJ et al. Anat Rec 2012, 295:1415-420.
3. Korpetinou A et al. Front Oncol 2014, 3; 327.
4. Trine MR et al. Biochim Biophys Acta 2014, 1840:2498-505.
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The S100 gene family is the largest subfamily of calcium bind-
ing proteins of EF-hand type, expressed in tissue and cell-specif-
ic manner. S100 proteins act as intracellular regulators and as
extracellular signaling. Within cells, S100 have been involved in
the regulation of proliferation, differentiation, apoptosis, energy
metabolism, inflammation, migration and invasion via interac-
tions with a variety of target proteins. Extracellular S100 pro-
teins act in an autocrine and paracrine manner through the acti-
vation of surface receptors that regulate cell proliferation, dif-
ferentiation, survival and migration. More recently, there is
growing interest in the S100 proteins and their relationship with
different cancers because of their involvement in a variety of
biological events closely related to tumorigenesis and cancer
progression1. However, the occurrence, the role and the possible
coordination of this group of proteins in breast cancer is still
poorly known. We previously describe a large-scale proteomic
investigation performed on breast cancer patients for the
screening of multiple forms of S100 proteins2,3. Our results have
shown that the majority of S100 proteins are preferentially
expressed in the tumor mass compared with the normal adjacent
tissue and that some S100 protein members were ubiquitously
expressed in almost all patients, while others appeared more
sporadic among the same group of patients. More interestingly,
patients which developed distant metastases showed a general
tendency of higher S100 protein expression, compared to the
disease-free group. Present study was aimed to assess the gene
expression levels of the S100 protein family members utilizing a
breast cancer dataset generated on Affymetrix microarrays
technologies4. GOBO (Gene expression-based Outcome for
Breast cancer Online) is a user-friendly online tool that allows,
also, the identification of co-expressed genes and association
with outcome in an 1881 breast cancer samples. Other impor-
tant association with breast cancer outome was carried out by
Kaplan Meir-plotter database5. Integrating results obtained by
proteomic and trascriptomic analysis of S100 proteins highlight
their important involvement in breast cancer progression, and
support the idea that S100 proteins are important prognostic
factors, related to survival period of tumor patients. However,
the specific mechanisms by which S100 proteins affect progres-
sion of breast require further study.

1. Bresnick AR et al. Nature Reviews Cancer 2015, 15:96–109.
2. Cancemi P et al. BMC Cancer 2010, 10:476.
3. Cancemi P et al. Proteomics Clin Appl 2012, 6:364-73
4. Ringnér M et al. PLoS One 2011, 6:e17911.
5. Gyorffy B et al. PLoS One 2013, 8:e82241. 

CURCUMIN REDUCES INFLAMMATORY EFFECTS
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Hyaluronan (HA) fragments produced during many pathological
conditions may contribute to amplify pro-inflammatory
response during tissue injury1. HA oligosaccharides may
enhance an inflammatory response by interacting with the toll-
like receptor 4 (TLR-4), toll-like receptor 2 (TLR-2) and
CD44. The TLRs activation triggers a pathway that leads to the
nuclear translocation of the transcriptional nuclear factor
kappaB (NF-kB), that in turn induces the expression of different
inflammatory mediators2.
Curcumin (diferuloylmethane) is a phytochemical with anti-
inflammatory and anti-oxidant properties. It has been shown to
have suppressive effect on NF-kB signaling pathway in various
cell types, including condrocytes3.
The aim of this study was to investigate the effect of curcumin
treatment in a human chondrocyte cell line stimulated with 6-
mer hyaluronan oligosaccharides.
6-mer HA treatment induced up-regulation of CD44, TLR4 and
TLR-2 mRNA expression and related protein levels, and NF-kB
activation, that in turn increased iNOS, IL-1beta, IL-6, MMP-9
e MMP-13 expression. Treatment with curcumin decreased NF-
�B activation and pro-inflammatory mediators, while had no
effect on CD44 and TLRs activation.
These data showed that curcumin is able to reduce pro-inflam-
matory effect induced by HA oligosaccharides in chondrocytes.
Since it has been suggested that HA fragments contribute to
develop joint inflammation and cartilage damage in rheumatoid
arthritis, curcumin may could be beneficial in the management
of this chronic disease as a suitable adjunct to conventional
pharmaceutical therapy.

1. Jiang D et al. Physiol Rev 2011, 9:221–264.
2. Loniewski KJ et al. Mol Immunol 2007, 4:3715–3723.
3. Shakibaei M et al. Biochem Pharmacol 2007, 73: 1434–1445.

EFFECTS OF CANCER AND STROMAL CELLS
CROSSTALK ON HYALURONAN AMOUNT IN AN IN
VITRO TUMOUR ENVIRONMENT
M.L. D’Angelo, E. Karousou, M. Viola, D. Vigetti, I. Caon, 
P. Moretto, G. De Luca, A. Passi
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Extracellular matrix (ECM) is a complex network of macro-
molecules and secreted factors that ensures the tissue integrity
and physiologic properties by modulating the hydration and
osmotic balance in the tumor microenvironment. It is well
known that dysregulation of the composition of the ECM is
associated with several pathologies, such as breast cancer1.
Among various ECM glycosaminoglycans, hyaluronan (HA) has
a remarkable structural importance2 but also a role in regulat-
ing cellular processes through a binding with membrane recep-
tors and activation of signalling pathways. The role of HA in
tumour cells’ functions depends on its molar mass. Moreover,
matrix with high amount of HA around tumours favour the can-
cer cells migration and infiltration of newly formed blood ves-
sels3. At all stages of tumourigenesis, stromal cells become
“activated” and release growth factors and cytokines that fur-
ther increase HA synthesis in both stromal and tumour cells. 
In our laboratory we performed studies on the cross-talk
between tumour and surrounding stroma using co-culture sys-
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tem (Transwell). We discovered a new protein in the conditioned
medium of the low invasive breast tumour cell line BC8701,
called “Uncharacterized protein of c10orf118” or “Q7z3e2”.
Further studies demonstrated that Q7z3e2 protein was mainly
expressed and synthesized by tumour cells. Q7z3e2 is mainly
localized around or within the nucleus. Then, we show that a
Q7z3e2 increase protein level in breast cancer cell lines is cor-
related to an up-regulation of HAS2 mRNA, as well as to an
increase of pericellular and secreted HA in stromal cell line. In
order to study the effect of this protein on HA amount in tumour
environment, we overexpressed this protein in MCF-7 and we
directly co-cultured the cells with normal skin fibroblasts. It was
noticed an increase of secreted HA found mainly around tumour
cells colony and in contact with fibroblasts. To demonstrate that
it is the protein that provokes this HA increase, fibroblasts were
treated with a recombinant protein of Q7z3e2 and an increase
of HAS2 mRNA was observed.
Considering the above data, these results suggest that breast
cancer cell lines synthesize a novel and uncharacterized soluble
protein called Q7z3e2 that up-regulates HAS2 mRNA but also
increase the extracellular HA amount synthesized by fibroblasts.

1. Itano N et al. J Biol Chem 2004, 279.

2. Bartolazzi A et al. J Exp Med 1994,180:53–66.

3. Savani, RC et al. J Biol Chem 2001, 276.
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Every year, 300.000 patients are receiving bioprosthetic heart
valve or pericardial patches, both of bovine or equine origin.
Heart valve replacement constitutes a major healthcare prob-
lem worldwide (the second most frequent cardiac surgery pro-
cedure). Bioprosthetic heart valves suffer from late dysfunction
restricting their successful application to older recipients.
Moreover re-interventions weigh heavily on the economic and
social aspects, undermining the quality of life of the patient.
The primary cause of failure of bioprosthetic heart valves is dys-
trophic calcification, strongly related to the chronic inflammato-
ry/immune reactions elicited by residual exposed xenoepitopes. 
Xenogeneic tissues are widely employed in cardiac surgery, but
in the absence of any assessment of the extent of xenogeneic
epitope removal. The well known glutaraldehyde treatments are
reducing but not eliminating the immunogenicity, particularly
for the α-Gal epitope beyond granting a complete immuno-tol-
erance.
We are working on and have developed an experimental proce-
dure allowing to remove the α-Gal xenoantigen. A significant
potentiality of this treatment is its application to current bio-
prostheses without introducing any major change in the produc-
tion process, while ensuring an important containment of the
industrial production costs. 
The procedure has been devised in order to process bioprosthetic
heart valves currently available on the market (Magna model,
Edwards Lifesciences, shown) and equine pericardial patches
(XAG-400 model, Edwards Lifesciences, shown). The amount of
α-Gal epitopes before treatment, expressed as number of epi-
topes / 10 mg of wet tissue, accounted to 5.21± 0.7*1010 and
9.7 4.9*1010, respectively. After the treatment the α-Gal anti-

gens were completely removed as also confirmed  by immunoflu-
orescence analysis. 
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Tendon transmits forces from muscle to bone to promote joint
movements. Collagen, the main component of the dried tendon,
shows a hierarchical arrangement from a molecular to a
supramolecular level (tropocollagen, microfibril, fibril and fibre)
with an alternating handedness increasing the resistance of fib-
rils to tension and ensuring a rotation stability. When Achilles
tendons of rats were stretched in vivo and then observed at the
transmission electron microscope to measure the fibrils diame-
ter and interfibril spaces, the fibril diameter and interfibril
spaces showed a reduction of 18% and 50% respectively when
compared to relaxed tendons. From a mechanical point of view
this may be explained comparing a fibril to a right handed rope
that undergoes to a shrinkage when it is stretched. However the
60-70% of the total weight of tendon is represented by water.
Collagen fibres and hydrophilic proteoglycan aggregates (such
as decorin, biglycan, aggrecan and versican) retain the main
part of bound and free water, respectively. Free water shows a
radial extrusion along the outside surface of the tendon when
tendon is stretched1,2. Tendon sheaths like epitenon and
paratenon have been described at the outside surface of Achilles
tendon3. Wide spaces between the inner epitenon and the outer
paratenon were observed. Between these two tendon sheaths a
mesotenon connecting and at the same time spacing out the
epitenon from paratenon was described at the scanning electron
microscope. The wide spaces delimited by mesotenon, epitenon
and paratenon could contain the amount of water radial extrud-
ed during tendon stretching. The elastic properties of endotenon,
paratenon and mesotenon  and the orientation of the fibres in
the these sheaths could favour the return of the water from the
outer portion of tendon to the inner one, also helping the crimp-
ing system4 in recoil of tendon fibres when the tendon relaxes
after stretching.

1. Han S et al. J Mag Reson 2000, 144:217-227.

2. Helmer KG et al. 2006, 128:733-741.

3. Kjaer M. Physiol Rev 2004, 84: 649–698.

4. Franchi M et al. J Anat 2010, 216: 301–309.
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M. Biggiogera2, V. Cormier-Daire3, A. Forlino1, A. Rossi1
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Desbuquois dysplasia (DBQD) is a recessive osteochondrodys-
plasia characterized by growth retardation, short stature, joint
laxity and advanced carpal ossification. Two types of DBQD have
been described depending on the presence (type 1) or absence
(type 2) of typical hand anomalies including additional carpal
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ossification centers and delta phalanx. DBQD type 1 is caused
by mutations in Calcium-Activated Nucleotidase 1 (CANT1),
while DBQD type 2 by mutations in xylosiltransferase 1
(XYLT1).
CANT1 is a nucleotidase present in the ER/Golgi that preferen-
tially hydrolyzes UDP, suggesting its involvement in protein gly-
cosylation and in proteoglycan metabolism.
To better investigate CANT1 role in the etiology of DBQD, we
generated a Cant1 knock-in (KI) mouse carrying the R302H
substitution reproducing the R300H mutation already observed
in patients and a Cant1 knock-out (KO) mouse by excision of
exon 3 and 4.
Double staining with alcian blue and alizarin red demonstrated
that KI mice are smaller with shorter and thinner tibiae, femurs
and ilia compared to the wild-types. In limb extremities of KI
mice the same hand anomalies present in DBQD patients were
observed. At the morphological level KO mice showed growth
defects and typical skeletal anomalies already observed in KI
mice and patients. These results demonstrated that both mouse
strains develop a skeletal phenotype reminiscent of DBQD type
1. Proteoglycan (PG) metabolism was studied in chondrocytes
from KO mice. To study PG synthesis, chondrocytes were labeled
with 35S-sulfate and the amount of newly synthesized PGs was
evaluated: reduced synthesis of PG was observed in KO chondro-
cytes compared to wild-type cells both in presence or in absence
of β-D-xyloside, an enhancer of glycosaminoglycan (GAG) syn-
thesis. Moreover, the hydrodynamic size of GAGs was investigat-
ed by gel chromatography demonstrating that GAGs from KO
chondrocytes were smaller in size than wild-type ones. Pulse-
chase labeling of chondrocytes showed reduced PG secretion in
KO cells compared to wild-types. This result was confirmed by
electron microscopy demonstrating the presence in KO chondro-
cytes of huge vacuoli containing proteinaceus material.
In conclusion we generated and validated a KI and a KO mouse
as animal models of Desbuquois Dysplasia type 1 and we
demonstrated that CANT1 plays a role in PG metabolism.
This work was supported by Telethon-Italy (grant n.
GGP11079) and the European Community (FP7, “Sybil” proj-
ect, grant n. 602300).

DIFFERENTIAL INFLUENCE OF HYPOXIA ON GENE
EXPRESSION OF TUMORAL AND NON TUMORAL 
MAMMARY CELLS
N.N. Albanese1, G. Di Cara1, R. Musso1, P. Cancemi1, I. Filippi2,
F. Carraro2, I. Pucci-Minafra1

1Centro di Oncobiologia Sperimentale (COBS), Università di
Palermo and 2Dipartimento di Fisiologia, Università di Siena,
Italy

E-mail: nadianinfaalbanese@gmail.com

Cancer metastasis is the result of a series of deregulated biolog-
ical phenomena, including alterations of cell-cell and cell-matrix
interactions and of other microenvironmental conditions such as
the oxygen tissue supply. Hypoxia is a well-known driver of
aggressive cancer phenotypes, indeed tumors with poor progno-
sis have higher proportions of anoxic and hypoxic areas1. The
consequences of tumour hypoxia can be local or even systemic
towards distant organs, and it can evoke diversified responses:
whereas low oxygen concentration in tissue environments. (pO2
<7 mmHg) exerts anti-proliferative effects and promotes differ-
entiation, apoptosis and/or necrosis on normal cells, the
tumoral cells react to hypoxic stress with adaptive processes
that confer them an aggressive phenotype2. Indeed, the hypoxic
microenvironment in tumors contributes to alter energy metab-
olism, cell growth and responsiveness to therapy.
The aim of present study was the identification, by a proteomic

strategy, of the effects exerted by hypoxic conditions on the
8701-BC breast cancer cells compared with HB2 immortalized
normal mammary epithelial cells. For this purpose, the two cell
cultures, were grown at low oxygen content (pO2=2%) in paral-
lel with normoxic cells (pO2=20%).
Hypoxic and normoxic cells at confluence were then properly
collected, lysed and subjected to 2D-IPG based proteomic
analysis3. Proteins identified by several methods4 were then
clusterized by using the gene ontology database DAVID. The
results showed that the hypoxic condition exerts different effects
on the proteomic profile of the two cell lines.
In particular, a general down-regulation of the proteome com-
plement was observed for the HB2 cells and especially for the
classes of the negative regulators of apoptosis and of the pro-
teins involved in membrane vesiculation. Conversely, the pro-
teomic profile of the 8701-BC cells was not altered significantly
by the hypoxia, except for the highly modulated protein class of
the cytoskeleton. 
These data suggest that hypoxia may depress cell behaviour of
non-tumoral cells, while is ineffective on neoplastic cells, basi-
cally adapted to anaerobic metabolism, or even promotes cell
motility which contributes in directing the tumour cells to
acquire a more aggressive phenotype.

1. Trastour C et al. Int J Cancer2007, 120:1451–1458. 
2. Vaupel P. The Oncologist 2008, 13:21-26. 
3. Pucci-Minafra I et al. Proteomics 2002, 2: 919–927. 
4. Pucci-Minafra I et al. Proteomics2006, 6:2609–2625.

HIPK2 AND HEPARANASE : NEW PLAYERS IN RENAL
FIBROSIS
M. Onisto1, F.Secchi1, G. Pesavento1, V. Masola1,2, G. D’Orazi3,4

1Dept.of Biomedical Sciences, University of Padova, Italy; 2Dept.
of Medicine, University of Verona, Italy; 3Dept. of Experimental
Oncology, Regina Elena National Cancer Institute, Rome, Italy
and 4Dept. of Medical, Oral and Biotechnological Sciences,
University “G. d’Annunzio”, Chieti, Italy

characterized by the accumulation of extracellular matrix that
when persists can lead to organ failure. A key event in tubulo-
interstitial fibrosis is the epithelial-to-mesenchymal transition
(EMT) of tubular epithelial cells into myofibroblasts. In the kid-
ney, EMT is triggered by several factors: hypoxia, reactive oxy-
gen species, advanced glycation end products and numerous
profibrotic cytokines and growth factors such as FGF-2 and
TGF-β. Homeodomain-interacting protein kinase 2 (HIPK2) is
a conserved serine/threonine nuclear kinase that regulates gene
expression by phosphorylating transcription factors and acces-
sory components of the transcription machinery. The dysregula-
tion of HIPK2 can result in p53 dysfunction and augmented
proliferation of cell population as it occurs in cancer and fibro-
sis. Recently, it has been shown that HIPK2 is a master regula-
tor of kidney fibrosis in experimental models of chronic kidney
diseases (CKD)1.
Several experimental data also support the involvement of
heparanase (HPSE) in the pathogenesis of kidney fibrosis.
HPSE is an endoglycosidase that cleaves heparan sulfate (HS)
chains and participates in ECM remodeling and degradation as
well as in the regulation of the release from ECM storages of
HS-bonded molecules. Recently we provided evidence that
HPSE is specifically involved in the establishment of tubular
fibrosis, being necessary for the epithelial-mesenchymal transi-
tion (EMT) of tubular cells induced by FGF-2 and TGF-β2,3.
Starting from these evidences, we aimed to characterize the role
of HIPK2 as fibrosis regulatory molecule and the possible link
between HIPK2 and heparanase in pro-fibrotic condition. In
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particular we aim to analyze the effect of HIPK2 depletion in
the expression of EMT and fibrosis markers in human fibroblast
(hFB) and kidney tubular epithelial (HK2) cell lines.
Preliminary RT-PCR analysis performed in hFB HIPK2-deplet-
ed cells showed the induction of HPSE and EMT markers such
as vimentin, N-cadherin and αSMA, while the e-cadherin was
down-regulated. The results of this research project could iden-
tify the interplay between HIPK2 and HPSE as a novel thera-
peutic target against the development of fibrosis.

1. Jin Y et al. Nat Med 2012, 18:580-8.
2. Masola V et al. 2012, J Biol Chem 287:1478-88.
3. Masola V et al. 2014, Biochim Biophys Acta 1843:2122-8. 

DONOR’S AGE AFFECTS MINERAL DEPOSITION IN
CULTURED DERMAL FIBROBLASTS
A. Bartolomeo, D. Quaglino, F. Boraldi

Department of Life Science, University of Modena and Reggio
Emilia, Italy

E-mail: federica.boraldi@unimore.it

During ageing, ectopic calcifications can be observed in many
inherited as well as age-related disorders affecting soft connec-
tive tissues. Never the less, only few studies have been performed
to better understand if human dermal fibroblasts (HDF) play a
role in the development and progression of pathologic mineral-
ization and if they become more responsive to potential calcify-
ing stimuli with age. It has been demonstrated that aging is
associated, for instance, with progressive accumulation of sub-
lethal damages, with qualitative and quantitative changes of
extracellular matrix production, with altered redox balance,
thus causing epigenetic modifications and influencing cells’
behaviour. We have recently demonstrated that HDF, when cul-
tured in vitro, at least for some parameters, exhibit different fea-
tures depending on donor’s age. Moreover, the observation that
altered phosphate regulation can be responsible for ectopic cal-
cification in premature ageing syndromes, further sustains the
relationship between ageing and aberrant mineralization and
underlines the importance of pyrophosphate (PPi)/phosphate
(Pi) balance in these events, where PPi and Pi act as an
inhibitor and a promoter of hydroxyapatite crystal growth,
respectively.
The aim of the present study was to evaluate and compare
human dermal fibroblasts isolated from neonatal (nHDF) and
adult (aHDF) donors for their ability to promote in-vitro miner-
al deposition. In particular, cells were cultured in standard and
in calcified medium and, at different time points, the amount of
hydroxyapatite deposition and the expression/activity of proteins
related to phosphate homeostasis as progressive ankylosis pro-
tein homolog (ANKH), ectonucleotide pyrophosphatase/ phos-
phodiesterase 1 (ENPP1) and tissue non specific alkaline phos-
phatase (TNAP) were measured. 
Results indicate that neonatal fibroblasts are less prone to
induce mineral deposition that adult cells, as demonstrated by
the negligible occurrence of mineralized areas on the cellular
monolayer. Moreover, the lower expression of ANKH and
ENPP1 associated with a dramatic increase of TNAP activity
in aHDF, compared to nHDF, may exert a key role in altering the
PPi/Pi balance with age. These differences, being dependent on

donors’ age, are likely due to epigenetic changes (environmental
factors and lifestyle) and may contribute to the reduced capa-
bility of aging fibroblasts to inhibit/counteract aberrant calcifi-
cation.
Work supported by PXE Italia Onlus

THE COLLAGGRECAN PROJECT: SYNTHESIS AND VISU-
ALIZATION OF AN ARTIFICIAL PROTEOGLYCAN
E. Caravà1, A. Sgambato2, A. Natalello2, L. Russo2, 
M. Raspanti1, L. Cipolla2

1Department of Surgical and Morphological Sciences, Insubria
University, Varese, Italy; 2Department of Biotechnology and
Biosciences, University of Milano-Bicocca, Italy

Glycoconjugates are highly critical components of the extracel-
lular matrix. In particular the large PGs (aggrecan, versican
etc.), which are mostly found in cartilages and in the joints of
the locomotor apparatus, raise a growing interest because of the
high morbidity of arthritic phenomena in an aging population.
Although natural aggrecan and hyaluronic acid can be easily
obtained in industrial amounts, the synthesis of engineered, cus-
tom-made molecules with different glycosaminoglycan side
chains and different functional behavior seems promising. The
many parameters involved (e.g., glycosaminoglycan species, sul-
fation type and pattern, molecular weight, number of side chains
etc.) make possible to conceive an almost endless variety of
aggrecan-like molecules, precisely tailored to specific functional
demands.
In the present study chondroitin-6-sulfate chains were covalent-
ly bound to the lysyl and hydroxylysyl residues of a collagen
molecule core (type I, from bovine) by reduction of an interme-
diate Schiff base. While in natural proteoglycans the side chains
are always O-linked to their protein core, here the chains were
N-linked in a way more reminiscent of natural cross-links. The
reaction was confirmed by FTIR analysis.
For AFM imaging the material was resuspended in ultrapure
water at 100 µg/ml and deposited onto freshly-cleaved mica
pre-treated for 30 min. with 1M MgCl2. Observations were car-
ried out in Tapping Mode AFM in air with Nanosensors TESP-
SS probes (f ≈ 300 KHz, k ≈ 42 Nm-1). The molecules were
readily visible, although structural details were recognizable
with some effort because of the detrimental effect of the finite
radius of the tip, and each collagen molecule appeared to be
bound to 20 to 30 side chains. Biological tests are now under-
way.
A second approach involved the preparation of a collagen film
by solvent casting from a 2 mg/ml collagen solution in 0.5M
acetic acid; the film was then neoglycosylated as above with
chondroitin-6-sulfate, washed twice in ultrapure water and
ethanol and allowed to dry. The specimens showed a network of
thick, banded collagen fibrils dispersed into a felt-like matrix of
tangled collagen molecules; the surface was entirely covered
with thin, slender chondroitin sulfate chains. The research is still
in progress, but some of these specimens have already proved
their biocompatibility and their ability to direct stem cells to dif-
ferentiate in a specific way.
This work has been supported by Fondazione Cariplo, grant n.
2011-0270.
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ADIPOSE TISSUE AS A NOVEL RESOURCE FOR BONE
REGENERATION: ANALYSIS OF OSTEOGENIC POTEN-
TIAL OF ADIPOSE-DERIVED MESENCHYMAL CELLS 
S. Pagani1,2, M. Sartori2, E. Della Bella1, F. Veronesi1, 
G. Giavaresi1,3, L. Negosanti4, V. Pinto4, M. Fini1,2, P.G. Morselli4
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Advanced Therapies (BITTA), RIT Department, Rizzoli
Orthopaedic Institute, Bologna; 3Laboratory of Tissue
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Palermo; 4Division of Plastic and Reconstructive Surgery,
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The novelty in mesenchymal stem cell research has been repre-
sented by the adipose tissue as a promising source of mesoder-
mal derived-multipotent cells, called adipose stromal cells
(ASCs). Adipose tissue can be harvested with a minimally inva-
sive liposuction, and ASCs could overcome important con-
straints such as harvest site pain, morbidity and risks of infec-
tion. The aim of this study was to analyze the influence of differ-
ent human adipose harvesting sites on ASC yield, proliferation,
stemness, characterization and osteogenic potential when cul-
tured in differentiating condition. 
Eighteen specimens were collected by liposuction from 14 sub-
jects (12 females and 2 males) with different age, body weight,
height and body mass index: 6 samples were obtained from
abdominal area, 5 from trochanteric area and 7 from breast. 
Surface characterization showed the typical mesenchymal CD
pattern (CD44, CD73, CD90, CD105) and negative expression
of endothelial and hematopoietic markers (CD31 and CD45).
No significant differences among the harvesting sites were found
for ASC characterization, yield and stemness, collagen type I
gene activation, alkaline phosphatase synthesis and mineralized
nodules formation. Abdomen derived ASCs showed lower prolif-
eration values than breast and trochanteric ASCs and higher
values of RUNX2 and TGF�1. Finally, a significant synthesis of
VEGF (vascular endothelial growth factor, important for its
angiogenic role) was found in ASC cultures. 
These preliminary results demonstrate that all sample of ASCs,
regardless to harvesting sites and patient characteristics, are
able to differentiate into osteoblasts. Mesenchymal cells adi-
pose-derived could be a viable and abundant cell source useful
in orthopedic regenerative medicine.

PHENOTYPIC PROFILING OF OSTEOTROPIC BREAST
CANCER CELLS
I. Pucci Minafra1, G. Di Cara1, R. Musso1, N.N. Albanese2, 
G. Peri3, B. Valentino3, M. D’Arienzo4, D. Martini5, M. Raspanti6
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Farmaceutiche (STEBICEF), University of Palermo, Italy;
3Dipartimento di Biomedicina Sperimentale e Neuroscienze
Cliniche, University of Palermo,Italy; 4Dipartimento Discipline
Chirurgiche, Oncologiche e Stomatologiche (DICHIRONS),
University of Palermo, Italy; 5Dipartimento di Scienze
Biomediche e Neuromotorie (DIBINEM), sez Anatomia Umana,
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One of the preferred locations of metastases from breast cancer
is the bone tissue. On the other hand, it should be recalled that
mammary tumors with equal clinical diagnosis have a different
course, and also different metastatic progression. Therefore, it
would be helpful to have appropriate markers of osteotropism to
test on the surgical cancer tissues, in order to predict the possi-
ble propensity of the breast cancer to generate bone metastases
and to adequate the therapeutic plan.
We previously reported1,2 on the setting-up of an in vitro model
for the study of the osteotropic propensity of breast cancer cells
and the influences exerted by the bone microenvironment on the
cancer cells phenotype.
Viable bone fragments, deriving from surgery on traumatic
lesions of young subjects were washed from bio-contaminants
under sterile conditions and placed into cell culture capsules
with the proper culture medium supplemented with foetal bovine
serum, L-glutamine, L-ascorbic acid and antibiotics. The
explants were kept for controlled timing in the humidified incu-
bator in order to promote the release of resident cells, and then
co-cultured with under-confluent breast cancer cells (SKBR3),
until confluence. The bone fragments were then recovered,
washed, placed again in culture dishes and monitored daily. The
cells released from the bone fragments were then collected and
processed for immunological characterization and proteomic
profiling. The proteomic profiles of the cells seeded into the bone
fragments were compared with the original cell culture, reveal-
ing an interesting differential proteomic pattern. The collection
of identified proteins on the maps has reached up today the
number of 373. Differentially expressed proteins between bone-
seeded cells and wild type cells were about 30%. Among the dif-
ferentially expressed proteins were several proteins belonging to
the cytoskeleton remodelling and proteins of the class of calci-
um-binding cluster. The relevance of these protein clusters is dis-
cussed.
The work was co-funded by the Italian 5x1000 to COBS.

1. Pucci Minafra I et al. Eur J Histochem 2013, 57:2.
2. Di Cara G et al. Eur J Histochem 2014, 58:8.
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THE GENETIC COMPLEXITY OF PSEUDOXANTHOMA
ELASTICUM (PXE) ACCOUNTS FOR PATIENTS’ PHENO-
TYPIC HETEROGENEITY
S. Costa, A. Bartolomeo, F. Boraldi, S. Fonda, D. Quaglino
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Emilia, Italy
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Pseudoxanthoma elasticum (PXE) is a rare autosomal reces-
sive disorder characterized by progressive mineralization of
elastic fibers particularly affecting skin, eyes and the vascular
system. To date, more than 300 mutations in the ABCC6 gene
have been discovered to cause PXE. Surprisingly, huge inter-
individual phenotypic variability can be observed, even among
family members bearing the same mutation, thus suggesting the
involvement of modifiers genes. Moreover, it is generally accept-
ed that in only 75%-80% of patients clinically diagnosed with
PXE it is possible to demonstrate the presence of two causative
ABCC6 mutations. Although technical issues cannot be ruled
out, as well as the possibility that a number of mutations may
take place in deep intronic regions, that, according to standard
protocols, are rarely analysed, mutations and/or polymorphisms
in other genes, in addition to those in ABCC6, may significantly
contribute to the heterogeneity of the clinical phenotype.
Therefore, we have started to perform a complete sequencing of
ENPP1, GGCX and VKOR genes (i.e genes that have been
already associated with pathologic mineralization) in 10 PXE
patients diagnosed on the basis of typical clinical and histologic
findings, but exhibiting ABCC6 mutation in only one allele.
Numerous polymorphisms have been detected in all these genes,
with the exception of the small VKOR gene. It has been already
suggested that some polymorphisms, in a normal genetic setting,
may affect clinical manifestations. At present, it is not known
the effect of these polymorphisms in the presence of one
causative mutation, and if a moderate pathologic phenotype
might be developed, thus worsening, for instance, age-related
complications. Interestingly, few patients exhibited one ABCC6
and one ENPP1 or GGCX causative mutation. In the light of
these data, it could be suggested that monoallelic mutations in
two different genes may synergistically act leading to a PXE or
a PXE-like phenotype. Although a higher number of patients has
to be screened and results must by evaluated by powerful statis-
tical analyses in order to validate data and to establish possible
correlations, these preliminary observations indicate that, in
PXE, it is important to investigate more than one gene both for
diagnostic and possibly prognostic significance, in agreement
with the importance of gene networking in apparently mono-
genic inherited diseases as in PXE.
Work supported by PXE Italia Onlus.

A FUNCTIONAL PROTEOMIC OVERVIEW ON OSTEOGE-
NESIS IMPERFECTA IN A MURINE MODEL OF THE 
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S. Maruelli2, A. Armini1, J.C. Marini3, A. Forlino2, L. Bini1
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Osteogenesis imperfecta (OI) is an inherited disorder of the con-
nective tissue which is mainly characterized by imperfectly
formed brittle bone. In patients affected by the dominant form,
the disorder is caused by mutations in one of the two genes
encoding collagen type 1. In these subjects severity varies wide-
ly, spanning from perinatal lethality to very mild forms, also in
the presence of an identical molecular defect. The OI murine
model Brtl+/- exactly resembles such phenotypic heterogeneity
showing either a moderately severe or a lethal outcome associ-
ated with the same Gly349Cys substitution in the �1 chain of
type I collagen. In order to improve the comprehension of
molecular basis of OI phenotypic variability and its extraskeletal
systemic manifestations, we performed microarray and function-
al proteomic investigations in calvarial bone, skin and lung spec-
imens from both mutant lethal and mutant alive Brtl+/- mice.
According to pathway analysis, Western blot and immunohisto-
chemistry we predicted and proved that OI biomolecular aber-
rances are not only based on abnormal extracellular matrix dep-
osition but also on an altered cytoskeletal organization as well
on a general affection of extracellular/intracellular signaling
and on cellular machinery malfunction1,2. While the mutant alive
Brtl+/- mouse shows a protein expression pattern and cellular
properties more similar to the WT, the mutant lethal animal
presents consistent altered expression of proteins active in mod-
ulating cytoskeleton dynamics (i.e. vimentin, cofilin-1 and stath-
min), signal transduction (i.e. TGF-� & SMAD2/3, and focal
adhesion distribution), and protein and cellular fate (e.g. pro-
teasome subunits, alphaB crystalline and endoplasmin, maspin
and Oct3/4). Worthy of note and in line with the recent tendency
to consider OI a systemic disorder, the aberrances we observed
in bone tissue from lethal mutants have been similarly detected
also in their skin and lung biopsies. 
In conclusion, we have pointed out some OI biomarkers with
high potential for novel OI treatment attempts. In particular, we
have described cytoskeleton as a key modulator of OI pheno-
type, as we at least in part proved in human2.
The work was supported by Telethon [grant n. GGP13098] and
Fondazione Cariplo [grant n. 2013-0612].

1. Bianchi L et al. J Proteomics 2012, 75:4717-33.
2. Bianchi L et al. Hum Mol Genet 2015, pii:ddv328.

PAR6 INTERACTORS IN NORMAL AND TUMORAL
CELLS
A. Boscarino1, G. Di Cara1, N.N. Albanese1, I. Pucci-Minafra1, 
P. Cancemi1,2

1Centro di Oncobiologia Sperimentale (C.OB.S), University of
Palermo and La Maddalena Hospital, Palermo, Italy;
2Dipartimento di Scienze e Tecnologie Biologiche, Chimiche e
Farmaceutiche, University of Palermo, Palermo, Italy

E-mail: antonioboscarino@live.com

The polarized phenotype is a hallmark of the normal epithelial
tissues. Among the cellular pathways which participate to its
biogenesis and maintenance, the PAR-aPKC system plays a
pivotal role. The Par6 protein is involved in the connection of the
junctional systems with cytoskeleton and associated proteins, so
acting as a scaffold for the interaction between the GTPase
CDC42/Rac1 and the aPKC1 protein. 
In the neoplastic cells the machinery of the cellular polarity is
highly compromised, and the loss of polarity is a fundamental
step for the acquisition of the malignant phenotype. 
Our group has previously reported the different subcellular loca-
lization of the Par6 proteins in HB2 normal epithelial cells (cell
membrane) and in 8701-BC breast cancer cells (cytoplasm)2.
Moreover, the proteomic approach and MALDI-TOF mass
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spectrometry allowed to identification of a set of Par6-inte-
racting proteins apparently not correlated with the polarity2.
The present study aimed to improve the knowledge about the
role of the Par6 protein in the tumoral progression, by expan-
ding the proteomic data and integrating them with the bioinfor-
matic platforms available online (STRING, DAVID).
The results of this approach suggested a diversified role played
by Par6 in the normal tissues with respect to the tumoral coun-
terparts. In fact, it was observed that the major partners of
Par6 in the normal cells were proteins involved in cytoskeletal
stabilization, cell adhesion and cell differentiation, as expected
from literature. Conversely the partners of Par6 detected in the
cancer cells belong to the classes of cytoskeleton rearrangement
for the filopodia protrusion, cell motility, cell proliferation and
vesiculation, which are known to be be involved in many aspects
of the cancer progression.
The work was co-funded by the Italian 5x1000 to COBS.
1. Macara IG. Nat Rev Mol Cell Biol 2004, 5:220-231.
2. Boscarino A et al. Eur J Histochem 2013, 58:9.
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Bone and articular cartilage lesions are hard-to-treat due to
cartilage limited self-regeneration ability and process complexi-
ty. Tissue engineering provides alternatives to overcome surgery
limitations. Bone growth and repair are under the control of bio-
chemical and mechanical signals so in recent years have been
evaluated several approaches to improve bone regeneration:
osteoinductive biomaterials, stem cells, specific growth factors
and biophysical stimuli. In particular low-intensity pulsed ultra-
sound (LIPUS) stimulation at 30 mW/cm2 is an established,
widely used and FDA approved intervention for accelerating
bone healing in fractures and non-unions. The differentiation
process of MSCs towards pre-osteoblasts to osteoblasts involves
some changes in cell proliferation and activation or silencing of
specific pathways leading to extracellular matrix synthesis, dep-
osition and mineralization.
The aim of the study was to evaluate the effects of LIPUS alone
and in combination with osteoinductive medium or ceramic bio-
material on human mesenchymal stem cells (hMSC) differenti-
ation.
LIPUS with spatial averaged and temporal averaged (SATA)
intensity at 30 mW/cm2 was applied to hMSCs cultured in basal
medium or osteogenic medium or into ceramic scaffolds at dif-
ferent experimental times. The analysis was focused (a) on the
osteogenic specific pathways activation by gene expression
analysis (early genes: ALPL, COL1A1, later genes: RUNX2,
BGLAP, MAPK6) and related protein release (COL1a1, OPN,
OC); and (b) on the maintenance of a little quantity of pluripo-
tent hMSCs (CD73+/CD90+: 6%).
LIPUS treatment alone induce osteogenic differentiation in
human MSCs without reducing completely their stemness, and
is able to enhance the osteoinductive effects of ceramic scaf-
folds.

FUNCTIONAL PROTEOMIC STUDY OF FIBROBLAST
CELL LINES FROM PATIENTS AFFECTED BY DIFFER-
ENT RECESSIVE FORMS OF OSTEOGENESIS IMPER-
FECTA
A. Gagliardi1, R. Besio2, C. Landi1, C. Carnemolla1, S. Maruelli2,
A. Armini1, R. Gioia2, M. Aglan3, S. Temtamy3, A. Forlino2, 
L. Bini1, L. Bianchi1

1Functional Proteomics Lab., Department of Life Sciences,
Siena University, Siena, Italy; 2Department of Molecular
Medicine, Biochemistry Unit, Pavia University, Pavia, Italy;
3Human Genetics & Genome Research Division, National
Research Centre, Cairo, Egypt.

E-mail: gagliardi2@unisi.it

Osteogenesis imperfecta (OI) is a heritable connective tissue
disease mainly affecting bone. Most of OI cases are caused by
autosomal dominant mutations in one of the two genes encoding
type I collagen. Rare recessive forms are instead due to deficien-
cy of proteins involved in the overall metabolism of collagen I1.
Mutations in CRTAP, LEPRE1 and PPIB genes are causative
of recessive types: VII, VIII, and IX, respectively. These genes
code for proteins that form an endoplasmic reticulum complex
involved in proline hydroxylation of collagen type I. Although OI
is mainly a bone disorder, a skin outcome was also proved2, and
given the difficulty to obtain multiple bone biopsies from
patients, the fibroblasts seem a proper alternative to study this
disease.
In order to define molecular pathways affected by different
types of recessive OI, we applied a functional proteomic
approach in primary fibroblasts from recessive OI patients car-
rying mutations in CRTAP, LEPRE1 and PPIB genes.
According to 2D-gel analysis, several significant differentially
expressed proteins were detected among the three tested condi-
tions and control fibroblast cell lines. Moreover, despite CRTAP,
LEPRE1 and PPIB genes encoded proteins are involved in dif-
ferent steps of the same biochemical process, some protein dif-
ferences were also detected among investigated pathological
conditions. Mass spectrometry was then applied and identified
proteins were functionally processed by pathway analysis.
Generated net suggested that cytoskeleton and nuclear organi-
zation are affected in recessive OI, as we recently proved in the
dominant form3. Despite differentially expressed proteins impli-
cated in these processes differ in recessive and dominant OI, we
attempted to find similar affected cellular dynamics in OI forms
independently of affected proteins. To this aim, we co-processed
proteins changing in expression detected in fibroblasts from
recessive OI patients with proteins belonging to or active in
cytoskeletal organization that we described altered in dominant
OI3. All these latter entered the net and vimentin and stathmin
became central hubs. Based on literature and network data, the
most interesting proteins were investigated also by Western blot.
In conclusion, our functional study has highlighted potential
therapeutic targets for recessive OI.
The work was supported by Fondazione Cariplo [grant n. 2013-
0612], Telethon [grant n. GGP13098].

1. Forlino A et al. Nat Rev Endocrinol 2011, 7:540–57.
2. Bianchi L et al. J Proteomics 2012, 75:4717-33.
3. Bianchi L et al. Hum Mol Genet 2015, pii:ddv328.
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A BIOINFORMATIC APPROACH TO STUDY EARLY
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Alzheimer’s disease (AD) is the most common form of dementia and
the AD patients gradually lose cognitive function, control over their
sense of orientation, their emotions, and other aspects of behaviour.
Pathohistologically, AD is characterised by the presence of extracel-
lular deposits of beta amyloid protein (A�) in diffuse and neuritic
plaques and intracellular deposition of hyperphosphorylated tau pro-
tein in neurofibrillary tangles1. Accumulation of A�42 is believed to be
the earliest pathohistological feature of AD2. However, the early
events in the onset of the pathology remain to be fully elucidated. As
such, a greater understanding of the immediate and direct effect of
the accumulation of this protein on neuronal cells may shed light on
the mechanisms involved in the early, preclinical stage of the disease.
To simulate early event in AD a cell model system in which LAN5
neuroblastoma cell were incubated for short time with a recombinant
form of A�42 was utilized for a study of the proteome by mass spec-
trometry. Furthermore, a bioinformatic analysis, by using KEGG tool,
indicated that some proteins were up or down regulated and the
involvement of  four pathway was identified. In particular we found
down regulation of the spliceosome pathway. To confirm the existence
of a suppressive effect of A�42 on the spliceosomal pathway,
SmB/B’/N (a component of the spliceosomal machinery) was quan-
tified. Proteins were extracted from LAN5 cells treated with A�42 at
different concentrations and times, and a Western blot was performed.
SmB/B’/N levels were found to decrease in a time and dose dependent
manner relative to the control suggesting that impaired splicing can
occur. However, further studies are necessary to fully elucidate the
down-regulation effect of the spliceosome proteins in AD, and how
this may contribute to the early event in this disorder.

1. Hardy J et al. Science 2002, 297:353.
2. Andreasson U et al. Biomark Med 2007, 1:59.

METABOLIC CONTROL OF HYALURONAN SYNTHASES
D. Vigetti, M. Viola, E. Karousou, I. Caon, M.L. D’Angelo, 
G. De Luca, A. Passi

Dipartimento di Scienze Chirurgiche e Morfologiche, Università degli
Studi dell’Insubria, via J.H. Dunant 5, 21100 Varese, Italy

E-mail: alberto.passi@uninsubria.it

Hyaluronan (HA) represents a perfect environment for cell migration
and proliferation as we described for human aortic smooth muscle
cells (SMC)1,2. Smooth muscle cells (SMC) in the presence of differ-
ent stimuli, as inflammation, oxLDL, mechanical stress, produce large
amount of HA as demonstrated in vivo in areas of atherosclerotic
lesions. It has recently become evident that HA is an active modulator
of proliferation and inflammation of the atherosclerotic plaque and in
other inflammatory conditions as cancer microenvironment3-6. The
control of the HA synthesis is critical in ECM assembly and cells biol-
ogy. HA is produced on the plasma membrane by HA synthases
(HAS1-3), which use cytoplasmic UDPGlcUA acid and UDPGlcNAc
as substrates and UDP-sugar availability as well as the energy level
of the cells are critical for the HA synthesis. The cell energy sensor
AMP activated protein kinase (AMPK) leads to HAS2 T110 phos-
phorylation, which specifically inhibits HA secretion7,8. However, the
most general sensor of cellular nutritional status is the UDPGlcNAc,
which induces the intracellular protein glycosylation (O-
GlcNAcylation). O-GlcNAcylation of HAS2 is present on serine 221

residue that induces a dramatic stabilization of the enzyme in the
membranes increasing HA production9. Eventually we found a long
non-coding RNA (NAT) for HAS2, which plays a role in this context
involving p65 and NFkB pathway as ChIP analysis10,11. Unpublished
data revealed that oxLDL are able to induce an increase of NAT for
HAS2 in smooth muscle cells as well as other epigenetic modifica-
tions induced by P300 activity.

1 Vigetti D et al. J Biol Chem 2010, 28:24639-45.
2. Vigetti D et al. Biochim Biophys Acta 2014, 1840:2452-9.
3. Viola M et al. Glycoconj J 2015, 32:93-103.
4. Vigetti D et al. J Biol Chem 2011, 286:34497-503.
5. Viola M et al. J Biol. Chem 2013, 288:29595-603.
6. Vigetti D et al. Adv Cancer Res 2014, 123:95-119.
7. Vigetti D et al. Matrix Biol 2014, 35:8-13.
8. Vigetti D et al. J Biol Chem 2011, 286:7917-24.
9. Vigetti D et al. J Biol Chem 2012, 287:35544-55.
10. Vigetti D et al. J Biol Chem 2014, 289:28816-26.
11. Vigetti D et al. FEBS J 2014, 281:4980-92.

G26/24 EXTRACELLULAR MICROVESICLES CONTAIN
BOTH H1° PROTEIN AND RNA 
G. Schiera1, C.M. Di Liegro1, V. Puleo1,2, O. Colletta1,2,

A. Fricano1,2, I. Di Liegro2
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Extracellular vesicles (EVs) are released into the extracellular space
from both tumor and normal brain cells. By releasing EVs which con-
tain FGF2 and VEGF1,2, astrocytes and neurons, co-cultured with
brain capillary endothelial cells, are for example able to induce them
to form a blood-brain barrier-like monolayer. On the other hand, mem-
brane microvesicles (MVs) shed from G26/24 oligodendro-glioma
cells, when added to primary cultures of rat cortical neurons, induce
neuronal damage; the damaging effects include a strong reduction of
neurite outgrowth, and apoptosis in about 75% of the cells3. The same
amount of shed MVs induce apoptosis in about 40% of astrocytes4.
These effects are probably due to Fas Ligand and TRAIL, two pro-
teins, present in G26/24 vesicles, with well-known cell death inducing
ability5,6. EV-mediated horizontal transfer of labeled proteins from
oligodendroglioma cells to astrocytes in culture was also noticed4. 
We found that, in cultured astrocytes, as previously found in develop-
ing rat brain, the amount of the H1° linker histone increases during
differentiation, while the level of its mRNA decreases, suggesting that
its expression is mainly regulated at the post-transcriptional level7. On
the other hand, G26/24 maintain high levels of both H1° protein and
mRNA. 
We recently found that these tumor cells release both H1° protein and
mRNA, through EVs, into the culture medium8. We suggest that
G26/24 oligodendroglioma cells, and possibly other tumor cells, can
escape differentiation cues, and continue to proliferate by eliminating
proteins, such as the H1° linker histone (and its mRNA) into the
extracellular space.

1. Schiera G et al. J Cell Mol Med 2007, 138-94. 
2. Proia P et al. Int J Mol Med 2008, 21: 63-7. 
3. D’Agostino S et al. Int J Oncol 2006, 29:1075-85.
4. Lo Cicero A et al. Int J Oncol 2011, 39: 1353-57.
5. Albanese J et al. Blood 1998, 91: 3862-74.
6. Abrahams VM et al. Cancer Res 2003, 63: 5573-81.
7. Castiglia D et al. Neurochem Res 1994, 19:1531-37.
8. Schiera G et al. Int J Oncol. 2013, 43:1771-76.
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