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13.45
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15.00 — 15.40
15.45 - 16.45
16.45 — 17.00
17.00 — 18.00

Meeting Registration
Conference Opening

Opening Lecture
Pier Paolo Pandolfi
Pro-senescence therapy for cancer: from the enhancement of protein translation

to the inhibition of protein degradation
Cancer Genetics Program, Beth Israel Deaconess Cancer Center, Department of Medicine and
Pathology, Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA, USA.

Welcome light lunch
Human and Clinical Proteomics - SIBioC

Plenary Lecture

Giampaolo Merlini

Proteomics in pathogenesis and diagnosis of systemic amyloidoses

Dipartimento di Biochimica, Universita di Pavia, Centro per lo Studio e la Cura delle Amiloidosi
Sistemiche, Laboratori di ricerca Biotecnologica, Fondazione IRCCS Policlinico San Matteo, Pavia,
Italy

Oral presentations — selected posters
Coffee Break
Oral Presentations — selected posters

THURSDAY 10 JUNE

IT SESSION - Functional proteomics - SIB

9.00-9.40
9.45-10.45
10.45-11.15
11.15-12.15
12.15-13.30
13.30-14.30

Plenary Lecture
Stephen Pennington

Quantitative proteomics for biomarkers discovery and validation
University College Dublin - CONWAY Institute of Biomolecular and Biomedical Research — Ireland

Oral presentations — selected posters

Coffee Break

Oral Presentations — selected posters

Poster session

Luncheon seminary —Life technology AB — Sciex
Proteomics technologies

III SESSION - Plant Proteomics - SIBV
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16.30 — 16.50

Plenary Lecture
Alex Jones
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The Sainsbury Laboratory, Norwich — UK

Oral presentations — selected posters
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Giovanni Sindona
The Specificity of Mass Spectrometry in Biomolecular Research. Present and

Future Innovation in Natural and Health Sciences
Dipartimento di Chimica, Universita della Calabria ARCAVACATA DI RENDE (CS)-Italy.

Oral presentations — selected posters
Coffee Break

Oral Presentations — selected posters
Poster session

Lunch

V session - Microbiological and Food Proteomics - SIM

14.45 -15.30
15.30 - 16.30
16.30 - 16.50
16.50-17.50
20.30

Plenary Lecture
Maurizio Sanguinetti
Transition from genomics to a post-genomic era in medically relevant Fungi:

application of proteomics in clinical diagnosis and biomarker discovery
Istituto di Microbiologia, Universita Cattolica del Sacro Cuore, Roma, Italy.

Oral presentations — selected posters
Coffee Break
Oral Presentations — selected posters
Social Dinner

SATURDAY 12 JUNE

9.00-11.00
11.00-11.40
11.45-12.00

Oral presentations of selected posters for the
“best poster prize”

Closing Lecture
Joachim Klose

Proteomics and Genomics
Charité Campus Virchow-Klinikum Berlin, Germany

Closing Remarks
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L.1
“PRO-SENESCENCE” THERAPY FOR
CANCER: FROM THE ENHANCEMENT OF
PROTEIN TRANSLATION TO THE
INHIBITION OF PROTEIN DEGRADATION

Pier Paolo Pandolfi
Cancer Genetics Program, Beth Israel Deaconess Cancer
Center, Department of Medicine and Pathology, Beth Israel
Deaconess Medical Center, Harvard Medical School,
Boston, MA 02215, USA.

We will present exciting new progress at developing what
we regard as a new concept, which we refer to as “pro-
senescence therapy”, that aims at utilizing cellular
senescence, a built-in failsafe mechanism in mammalian cell
evoked by oncogenic stress, for cancer prevention and
treatment.

We will discuss how this analysis allowed us to identify
novel and therapeutically relevant molecular and biological
types of cellular senescence that can be evoked and
potentiated pharmacologically, in turn allowing the targeting
of cancer stem cells as well as the “quiescent” cancer stem
cell pool for therapy.

We will analyze how these new concepts emerged from our
analysis and systematic deconstruction of the molecular
genetics of human cancer as studied in vivo in faithful
mouse models, with particular emphasis on the role of
aberrant PTEN/PI3K/AKT/mTOR signaling in
tumorigenesis.

L.2
PROTEOMICS IN PATHOGENESIS AND
DIAGNOSIS OF SYSTEMIC AMYLOIDOSES

Giampaolo Merlini
Department of Biochemistry, University of Pavia,
Amyloidosis Research and Treatment Center, Biotechnology
Research Laboratories, Fondazione IRCCS Policlinico San
Matteo, Pavia — Italy

Protein misfolding and deposition as amyloid, with
consequent tissue damage, play a key role in the group of
diseases generically termed amyloidoses. In the systemic
forms, amyloid deposition is widespread and causes severe
dysfunction of vital organs. Proteomic analysis, thanks to its
versatility and completeness of information, is an ideal tool
for investigating systemic amyloidoses. Two-dimensional
polyacrylamide electrophoresis (2D-PAGE)- and mass
spectrometry (MS)-based proteomics is a useful approach to
identify and characterize protein deposits in amyloid
affected tissues, which is essential for designing the
therapeutic strategy (Lavatelli et al. MCP 2008;7:1570-
1583). Furthermore, proteomic application of laser
dissection LC-MS/MS enable specific subtyping of inherited
and AL-type amyloidosis. The proteomic analysis of tissues
infiltrated by amyloid may shed light on the mechanisms of
amyloid formation and of tissue targeting and damage.
Shotgun proteomics, based on two dimensional liquid
chromatography — tandem mass spectrometry (2DC-
MS/MS) was applied to profile the proteome of abdominal
subcutaneous fat tissue aspirates in patients with systemic
amyloidoses and controls, and to perform label-free
differential analysis (Mauri et al, Amyloid 2010;17
Suppl.1:55).  Hierarchical clustering and principal
component analysis of protein lists showed that patients and
volunteers are grouped in distinct clusters, and data are
contributing to the elucidation of the mechanisms of disease.
Proteomics is now an essential tool in diagnosis and for
gaining insights into the pathogenesis of systemic
amyloidoses.

Italian Proteomics Association, 5th Annual National Conferente: Abstract Volume — Firenze,
ISBN 978-88-8453-697-6 (print) ISBN 978-88-8453-707-2 (online) © 2010 Firenze University Press



L3
“QUANTITATIVE” PROTEOMICS FOR
BIOMARKERS DISCOVERY AND
VALIDATION

Sthephen Pennington
University College Dublin - CONWAY Institute of
Biomolecular and Biomedical Research - Ireland

The application of a wide range of proteomics methods to
the discovery of new protein biomarkers should serve to
identify early markers of disease as well as predict and
monitor patient response to therapeutic intervention.
Together, these will inform decision making in the most
effective use of existing drugs and therapeutic regimes and
the development of new effective therapeutic strategies. In
addition, the continued development of protein biomarkers
to predict and monitor drug toxicity is likely to have a major
impact on the drug development process. It is increasingly
apparent that the validation of protein biomarker expression
and qualification of utility is of critical importance and
remains challenging.

This presentation will include

e  examples biomarker discovery and validation in a
range of diseases including pancreatic and prostate
cancer

e the development of an approach for simultaneous
quantitative measurement of the expression of
cytochrome P450 isoforms to support predictive
toxicology

e considerations for quantitative measurements of
protein  biomarkers by multiple reaction
monitoring.

L4
PHOSPHORYLATION EVENTS IN PLANT-
PATHOGEN INTERACTIONS
Alex Jones

The Sainsbury Laboratory, Norwich — UK

Phosphorylation is probably the most highly studied of
protein post-translational modifications and plays a central
role in many aspects of cell biology including regulation of
cell cycle, metabolism and defense responses. Although
plants lack an adaptive immune system, they have an
expanded family of protein kinases including a great
diversity of receptor-like kinases (RLK), where extracellular
domains such as leucine rich repeats and LysM motifs are
frequently joined to an intracellular kinase domains. Such
RLKSs provide the first line of defense against pathogens by
recognizing conserved elements such as flagellin and chitin
thereby triggering signaling cascades to initiate defense
mechanisms. Plant pathogens seek to modify defense
responses and metabolism through the actions of secreted
effector proteins. Such effectors - or their actions - may in
turn be recognized by the host cell leading to further defense
responses, typically localized cell death.

I will discuss the identification and quantification of
differential phosphorylation events at several stages of
defence pathways, taking examples from bacterial, fungal
and oomycete pathogens. I will present new data on plant
receptor-like kinases (CERKI1 and BAKI), an intracellular
kinase involved in resistance signalling (Pto) and a secreted
effector protein kinase (CRN8) from Phytophthora infestans.



L.5
THE SPECIFICITY OF MASS
SPECTROMETRY IN BIOMOLECULAR
RESEARCH. PRESENT AND FUTURE
INNOVATION IN NATURAL AND HEALTH
SCIENCES

Giovanni Sindona
Dipartimento di Chimica, Universita della Calabria
ARCAVACATA DI RENDE (CS)-Italy.
sindona@unical.it

The specificity of mass spectrometry (MS) in the
biomolecular sciences' is a touch of innovation in present
and future applications of the methodology in natural and
health sciences. Weighing and identifying ionic species in
complex mixtures is a formidable task that MS does since
ever and that can be exploited for molecules ranging from
two to million Daltons. The last century ‘80s have seen the
flourishing of spray and desorption methods allowing
elephants to fly and recognized through the reconstruction
from their specific fragments. This classical approach to
structure determination is still used when the complexity of
a biopolymer is firstly reduced, i.e. by catalysis, and than
rebuilt as a puzzle game.

The high resolution and the high mass range of modern mass
spectrometers allow also the detection of intact large
molecules, whereas innovation in both ionization and
detection method, enormously improved in the last few
years, allows the stepwise analysis of an ion family, in-time
or in space, with a high degree of accuracy and reliability.
The way therefore for any exploitation dealing with
molecular structure has been paved by the pioneers of the
methodology.

The role assumed by desorption methods hyphenated with
MS/MS facilities in proteomics, lipidomics, genomics,
transcriptomics and the like, calls also for the development
of molecular devices and new analytical procedures to
reduce substantially the complexity of the matrixes to be
examined®.

References:

'Mass Spectrometry in Biomolecular Sciences .R. M. Caprioli A.
Malorni and G. Sindona eds. Kluwer Academic, Dordrecht, 1996.
2Exploitation of Endogenous Protease Activity in Raw Mastitic
Milk by MALDI-TOF/TOF.. A. Napoli, D. Aiello, L. Di Donna, H.
Prendushi, G. Sindona. Anal. Chem. 2007, 79, 5941-5948.

L.6
TRANSITION FROM GENOMICS TO A POST-
GENOMIC ERA IN MEDICALLY RELEVANT
FUNGI: APPLICATION OF PROTEOMICS IN
CLINICAL DIAGNOSIS AND BIOMARKER
DISCOVERY

Maurizio Sanguinetti
Istituto di Microbiologia, Universita Cattolica del Sacro
Cuore, Largo F. Vito, 1 00168 Rome, Italy

The completed genomes of a variety of clinically relevant
fungal species, most of them belonging to the genera
Aspergillus and Candida, has recently highlighted the
necessity to shift toward a post-genomic research, since
knowledge of the expression levels of gene products has
become necessary to fully utilize the wealth of information
provided by large-scale genome-sequencing projects.
Moreover, it has been shown that gene networks cannot be
completely understood without information about protein
expression. Among the many ‘omic’ techniques available,
proteomics are of particular interest, thus representing the
more direct studies of cellular functions at the protein level.
By comparing the proteomic signature of the reference state
to a proteomic signature derived under experimental
conditions (e.g., biofilm growth or drug exposure) or from a
clinical setting (e.g., invasive infection), it has been possible
to obtain important insights about the biology of a fungal
pathogen.

Recently, the application of proteomic tools gave a
comprehensive overview about the proteins of Aspergillus
Jfumigatus present or induced during environmental changes
and stress conditions. Detecting some of the gene products
expressed under stress conditions are also known fungal
antigens, such as the thioredoxin peroxidase AspF3,
proteomics offer the potential to screen for new antigens that
could improve the diagnosis of diseases caused by A.
fumigatus. Furthermore, by using immunoproteomics (i.e.,
2D gel electrophoresis followed by Western blotting), a
repertoire of novel Candida albicans antigens have been
identified, that elicited a specific immune response in
systemic candidiasis patients undergoing malignant
haematological disorders. Remarkably, these studies also
showed that differences in antigen recognition patterns
correlated with infection progression, thereby providing new
challenges for diagnosis and clinical follow-up of C.
albicans infections.

To summarize, different proteomic approaches in the field
of medical mycology, while are contributing to a deeper and
time-dynamic understanding of the fungal biology, are
becoming effective for the discovery of new biomarkers to
be used not only for the diagnosis of fungal infections but
also for specific therapeutic interventions, and ultimately for
the discovery of novel vaccine candidates.



L.7
PROTEOMICS AND GENOMICS

Joachim Klose
Charité Campus Virchow-Klinikum Berlin, Germany
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1.1
DISTINCTIVE MOLECULAR
SIGNATURES IN MULTIPLE SCLEROSIS:
PROTEOMIC AND LIPIDOMIC
INVESTIGATIONS

Piero Del Boccio™”, Damiana Pieragostino™®,Viviana
Greco®Y, LuisaPieroni®®, Maria Di Ioia®, Alessandra
Lugaresi™*, Domenico Gambi”¢, Marco Onofrj",
Giorgio Federici®® Carmine Di Ilio™”, Paolo Sacchetta™”,
Andrea Urbani®,

*Dept. of Biomedical Science, University “G. d’Annunzio”
of Chieti-Pescara Italy
®Research Center on Aging (Ce.S.I), University “G.
d’Annunzio” of Chieti-Pescara Italy
‘IRCCS-Santa Lucia Foundation, Rome, Italy
Dept. of Internal Medicine, University “Tor Vergata”,
Rome
“Dept. of Clinical Sciences and Bioimaging, University “G.
d’Annunzio” of Chieti-Pescara Italy

Multiple Sclerosis (MS) is defined as a chronic
inflammatory and demyelinating disease that affects the
central nervous system. From more recent studies it has been
brought forward the hypothesis that MS is a secondary event
to an autoimmune response against myelin components to
self antigens in a genetically susceptible host, which leads to
a chronic and progressively debilitating disease. Nowadays
MS diagnosis is based both on a set of objective analysis (as
the study of oligoclonal bands or Nuclear Magnetic
Resonance), which requires that signs and symptoms are
evident. Some of these symptoms are common to other
neurodegenerative and psychiatric disorders, so that
interpretation of these signs often becomes very difficult,
despite the detailed guidelines used. We have developed and
employed molecular open-platform strategies for the
identification and characterization of proteins and metabolic
alterations in biological samples induced by onset of MS.
This approach aimed to investigate the effects of the disease
on protein/metabolic profiling, possibly addressing the
multiple factors characterising MS. In particular we focused
our attention on investigating serum, plasma and CSF
protein profiling and polar lipids patterns in MS patients,
healthy controls and subjects with other inflammatory
neurological diseases. Results showed changes in
proteome/lipidome of MS patients opened the route for the
discovery of novel candidate biomarkers of disease onset
and progression. A tentative identification of the differential
bio-molecules highlighted was carried out, give us the
opportunity of correlate specific protein-lipid profiles as
definite functional molecular biomarkers.

Corresponding Author:

Piero Del Boccio, Ph.D.

Department of Biomedical Science "G. d'Annunzio"
Via dei Vestini 31, 66100 Chieti —Pescara, Italy
p.delboccio@unich.it

phone: +39 0871 541579/(541596)

Fax: +39 0871 541598

Mobile:+39 3208534079

1.2
LIPIDOMIC APPROACH TO RCC PATIENTS
URINARY EXOSOMES FOR THE DETECTION
OF POTENTIAL TUMOR MARKERS

Piero Del Boccio ™, Francesca Raimondo®, Damiana
Pieragostino *”, Lavinia Morosi, Francesco Rocco®,
Paolo Brambilla®, Luca Caruso®, Andrea Urbani®, Paolo
Sacchetta™, Fulvio Magni¢, Marina Pitto®
*Dept. of Biomedical Science, University “G. d’Annunzio”
of Chieti-Pescara Italy
®Research Center on Aging (Ce.S.1), University “G.
d’Annunzio” of Chieti-Pescara Italy
“Dept. of Experimental Medicine, University of Milano-
Bicocca, Monza, Italy
9Dept. of Urology, Hospital Maggiore IRCCS, University of
Milano, Italy
“Dept. of Medicine Surgery and Dentistry, Pathological
Anatomy, S. Paolo Hospital, Milano, Italy

Urinary exosomes, derived from every epithelial cell type
facing the urinary space, have been proposed as starting
material for discovery of molecular biomarkers of kidney
disease. Clear cell renal carcinomas (RCC) is representing
about 3% of all kidney cancers. No biomarkers for early
diagnosis of RCC are yet available. Here we addressed the
lipidomic analysis of the exosomes isolated from control and
RCC patient urines in order to look for differences to be
exploited as potential tumor marker.

Extracted lipids were analyzed using a CapLC system
coupled on-line with a Q-TOF-MS instrument equipped
with a nano-Lock-Spray source. Elution was obtained using
C18 column with a water/tetrahydrofuran gradient. The
method was developed and optimized using six
representative lipids and deuterated sphingomielin as
internal standard. Centroid data acquisition in the 300-2000
m/z range and GluFibrinoPeptide as reference compound for
on-line recalibration data were used.

Results show differential lipid pattern of RCC samples in
respect to control specimens. Structural characterization of
differential lipids highlighted was tentatively performed
through the following analytical strategies: fragmentation
experiments by mass spectrometry and lipid data bank
search for accurate mass matching. In conclusion our work
suggests that lipidomics of urinary exosomes show potential
for the identification of RCC biomarkers.Validation of this
results will be necessary to confirm the potential biomarkers
highlighted, in order to give an important functional insight
on their role and implication in the pathological process.

The present work has been supported by FIRB: Rete
Nazionale per lo studio del proteoma umano (n.
RBRNO7BMCT).

Corresponding Author:

Piero Del Boccio, Ph.D.

Department of Biomedical Science "G. d'Annunzio"
Via dei Vestini 31, 66100 Chieti —Pescara, Italy
p.delboccio@unich.it

phone: +39 0871 541579/(541596)

Fax: +39 0871 541598
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1.3
IDENTIFICATION OF DIFFERENTLY
EXPRESSED ION SIGNALS BY MALDI-TOF
MS PROFILING IN SUBSETS OF
MOLECULARLY DEFINED BINET STAGE A
CHRONIC LYMPHOCYTIC LEUKEMIA(CLL).

Sabrina Bossio'?, Elena Urso', Maria Le Pera', Teresa
Sprovieril, Anna Grazia Recchiaz, Fortunato Morabito?
and Antonio Qualtieri'
1.Institute of Neurological Sciences, National Research
Council, Mangone 87050, Italy
2. U.0.C of Ematology, Annunziata Hospital of Cosenza,
Cosenza 87100, Italy

Chronic Lymphocytic Leukemia (CLL) is the most common
leukemia in the western world characterized by a variable
clinical course. MALDI-TOF MS profiling was utilized to
examine the proteome complexity of 42 untreated newly
diagnosed Binet stage A CLL patients in. Highly purified B
lymphocytes were subjected to cell lysis, followed by sub-
fractionation including a cytoplasmic, water-soluble
component whose peptide/protein profiles were analysed
using a VoyagerDe PRO MALDI-TOF mass spectrometry
(PerSeptiveBiosystem).Separate spectra were obtained for a
restrictive mass-to charge (m/z) range (1000-25000Da) in
linear geometry, using an accelerated voltage of 25kV. The
acquired spectra, in duplicate, were  processed for
automated advanced baseline correction and noise. The ion
peak area signal was normalized as a percentage of the total
peak area (individual peak area/total area per cent).
Supervised analysis for CD38, ZAP-70 and IgVH
mutational status was conducted revealling23, 32 and 28
statistically significant differentially expressed ion signals
(p<0.05, Student’s t-test), respectively in CD38 (14
positive), ZAP-70 (13 positive) and IgVH (12 unmutated).
Six m/z values (2162.9; 2782,5; 3110,5; 4572,3; 6973,6;
10463,2 m/z values) were shared by the three peak lists.
Supervised analysis conducted using a prognostic score
system that compared cases scored 3 (i.e. CD38-positive,
ZAP-70-positive and unmutated-IgVH) with those cases
scored 0 (i.e. with no negative prognostic marker) identified
25 statistically significant differentially expressed ion
signals (p<0.05), among which were recognized the 6 ion
signals mentioned above. These results demonstrate that the
CLL neoplastic cells may be classified on the basis of their
protein/peptide content using MALDI-TOF profiling
analysis.

Corresponding Author:

Dr Sabrina Bossio

Molecular Pathology Lab.
Institute of Neurological Sciences
National Research Council (CNR)
Loc. Burga, 87050 Mangone (CS)
Phone 0984/9801303
sabrina.bossio@alice.it

1.4
HUMAN TEARS PROTEOMIC
INVESTIGATIONS ON PSEUDOEXFOLIATION
SYNDROME (PEX)

Damiana Pieragostino™®, Luca Agnifili, Vincenzo
Fasanella®, Sonia Bucci®®, Antonio Di Muzio™®, Marco
Ciancaglini®, Leonardo Mastropasqua®, Andrea
Urbani®®, Carmine Di Ilio™®, Paolo Sacchetta™” and
Piero Del Boccio™
*Dept. of Biomedical Science, University “G. d’Annunzio”
of Chieti-Pescara Italy
P Research Center on Aging (Ce.S.I), University “G.
d’Annunzio” of Chieti-Pescara Italy
“Regional Center of Excellence in Ophthalmology
University “G. d’Annunzio” of Chieti-Pescara Italy
4 Ophthalmology Clinic, University of L'Aquila Italy
¢ European Brain Research Institute - IRCCS Santa Lucia,
Roma

Pseudoexfoliation (PEX) syndrome is a generalized disease
of the extracellular matrix and the major cause of severe
open-angle glaucoma. Extracellular PEX material is
produced, aggregated and accumulated in the anterior
segment of the eye. Ocular depositions of PEX material can
lead to many intraocular complication. Unfortunately PEX
material composition is still unknown. Ocular tear film is a
thin layer of fluid that covers the ocular surface and the
study of tear proteome may give useful information for the
understanding ~ of  physio-pathological ~ mechanisms
underlining to PEX syndrome. This biological fluid is not
studied enough because the low quantity produced. We
developed a new method for tear proteins extraction and
analysis in order to highlight candidates biomarker of PEX.
By the use of different proteomic methods, such as
monodimensional electrophoresis and mass spectrometry
technologies we characterized PEX tear protein profiling.
Differentially expressed protein were identified through
ESI-MS/MS fragmentation analysis. Our findings showed
differentially expressed proteins and particularly high level
of immunoglobulins in tears of patients with PEX and the
absence of these proteins in healthy control subjects and
glaucoma patients. These effect was never described before
in this biological compartment. Thus our data could help to
describe the phenomena related to PEX material production
and composition, in a biological fluid very easy to obtain.
The presence of inflammation-associated proteins in tears
of PEX subjects may reflect the inflammatory conditions of
PEX disease, a systemic disorder that generate first
symptoms and damages in the eye.

Corresponding Author:

Damiana Pieragostino, Ph.D.

Department of Biomedical Science "G. d'Annunzio"
Via dei Vestini 31, 66100 Chieti —Pescara, Italy
dpieragostino@unich.it

phone: +39 0871 541593/(3554516)
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1.5
HUMAN PLASMA PROTEOME OF PATIENTS
WITH ABDOMINAL AORTIC ANEURYSM

Tania Gamberi *, Michele Puglia °, Francesca Magherini
2 Francesca Guidi *, Luca Bini ”, Pietro Amedeo Modesti
¢ and Alessandra Modesti *

* Dipartimento di Scienze Biochimiche, Universita degli
Studi di Firenze, Italia
" Dipartimento di Biologia Molecolare, Universita di Siena,
Italia
¢ Dipartimento di Area Critica Medico Chirurgica,
Universita degli Studi di Firenze, Italia

Abdominal aortic aneurysm (AAA) is an important health
problem. In cross-sectional population studies of older men
the prevalence varies from 3% to 8%. AAA causes about
1% of deaths in developed countries. In elderly men AAA
may cause as many as 2% of all deaths [1]. The incidence of
asymptomatic and ruptured AAA has increased in several
countries during the last few decades. Consequently, an
early diagnosis is desirable and the identification of
circulating biomarkers may to this aim. Plasma proteins are
useful targets for diagnostic, prognostic, and therapeutic
development. With proteomic tools available, profiling of
human plasma proteome becomes more feasible in searching
for disease-related markers [2]. The aim of this study was to
identify biomarkers of abdominal aortic aneurysm using
2DE and mass spectrometry. We investigated the plasma
proteome from 8 patients with abdominal aortic aneurysm.
The control group included 6 age-matched volunteers.
Whole blood was collected into K2EDTA-containing tubes
and analysed by 2DE using a pH range of 3 to 10. We
identified 53 spots whose density significantly changed in
patients with AAA in comparison with the control group.
Most of the proteins identified are acute phase proteins such
as haptoglobin, a-2-HS glycoprotein, o.-2 antichimotrypsin,
ceruloplasmin, o-2 antiplasmin and they are significantly
increased in AAA group when compared with control
subjects. Moreover, in patients we observed the increase of
three isoforms of fibrinogen gamma chain and the increase
of the immunoglobulin gamma chains.

The present work is merely an example of the use of
proteomics to identify potential biomarkers from patients
with AAA in plasma.

This work was supported by the FIRB project “Italian
Human ProteomeNet” (BRNO7BMCT 013), from MIUR.

References:

[1] Schermerhorn ML, Cronenwett JL. (2001) J Vasc Surg. 33, 443.
[2] Anderson, N. L. & Anderson, N. G. (2002) Mol. Cell.
Proteomics 1, 845-867.

Corresponding Author:

Dr. Tania Gamberi , PhD
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Dipartimento di Scienze Biochimiche

Viale G. Morgagni 50, 50134 Firenze Italia
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1.6
A LABEL-FREE QUANTITATIVE
APPLICATION OF MALDI-TOF-MS TO
MEASURE THYMOSIN BETA 4 LEVELS IN
HUMAN CEREBROSPINAL FLUID

Elena Urso, Maria Le Pera, Sabrina Bossio, Teresa
Sprovieri and Antonio Qualtieri
Institute of Neurological Sciences, National Research
Council, Mangone 87050, Italy

Matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry (MALDI-TOF-MS) has been applied to
the analysis of a wide range of biomolecules. To date the
application of MALDI-TOF-MS is viewed as impractical for
the analysis of low-mass analytes and for  relative
quantitative applications. However, these limitations can be
overcome and quantification can be routine. Increased levels
of thymosin beta (TB4) have been recently found in
cerebrospinal fluid (CSF) from Creutzfeldt-Jakob disease
(CJD) patients. Our objective was to measure TB4 levels in
human CSF applying a MALDI-TOF-MS label-free
quantitative method based on the TB4 oxidized form, as an
internal standard . The quantification of TB4 was carried out
on CSF samples from a group of 10 healthy subjects
examined for idiopathic intracranial hypertension and shown
to be neurologically normal without radiological
abnormalities on magnetic resonance imaging and in a group
of CSF samples derived from 6 patients with CJD. The
relative peak area or peak height ratios between native TB4
and the added TB4 oxidized form were evaluated. The
values of TB4 in CID patients were found higher than
controls, as previously reported. The proposed method may
provide a simple and rapid screening for quantification of
TB4 levels in CSF, suitable for diagnostic purposes.
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Phosphatidylinositol ~ 3-kinase  (PI3K)/AKT signaling
pathway is involved in the regulation of cell proliferation,
apoptosis, migration, angiogenesis and inflammatory
responses in several cell types. The Akt kinase family is
composed of three highly homologous isoforms: Aktl
(PKBalpha), Akt2 (PKBbeta) and Akt3 (PKBgamma).
Analysis of the Akt isoforms  has established that the
function of the different kinases is not completely
overlapping and that isoform-specific signaling contributes
to the diversity of Akt activities.

In this study, lentivirus-mediated small interfering RNA was
employed in lung adenocarcinoma cell line H460 to
downregulate endogenous AKTI/AKT2/PI3K expression
with the aim to investigate the role of PI3K/AKT signaling
pathway, which is frequently hyperactive in a number of
human diseases and plays a key role in the development of
many human cancers.

Two-dimensional gel electrophoresis technology was used
to perform protein profiling and to define PI3K/AKT
downstream targets. Proteins differentially expressed were
analyzed by software analysis (Image Master 2D platinum
GE), subjected to in-gel digestion, identified by liquid
chromatography-tandem mass spectrometry (LC-MS/MS)
and further verified by western blot analysis. Several
proteins, up or down-regulated after SiRNA interference,
were identified, most of which are involved in proliferation,
adhesion and tumorigenesis pathways.

Some examples of changes in protein expression include:
Rho GDP-dissociation inhibitor 1 implicated in signal
transduction, Prohibitin and Proliferating cell nuclear
antigen involved in cell proliferation.

The results presented here, even though preliminary, might
contribute to the understanding of the functional specificity
of the Akt isoforms and to elucidate several aspects
concerning the involvement of PI3K/AKT pathway in
human diseases such as cancer.
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DOPAMINE STIMULATION OF JURKAT
HUMAN CD4+ T-CELL LEUKEMIA CELLS.
A PROTEOMIC ANALYSIS.
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The functions of immune cells are regulated not only by
cytokines, but also by several neurotransmitters. In
particular, peripheral blood lymphocytes possess a complex
dopaminergic regulatory system [1]. Human T-lymphocytes
express all five dopamine receptors (D1-D5), each of which
exerts different actions on the regulation of T-cell functions
[1]. The Jurkat human CD4+ T-cell leukemia cell line has
been thoroughly used and characterized as a suitable cell
model to investigate T-cell signalling and apoptosis [2],
nevertheless its characterization as a model of circulating
dopaminergic cells was never reported before. In this regard,
we characterized the dopaminergic system in Jurkat cells
and through a proteomic approach we analyzed their
response to a dopamine challenge in order to highlight
metabolic pathways that could specifically reveal alterations
linked to PD. A dopamine challenge, with no effect on cell
viability (50 pM), induced quantitative changes in the
protein expression pattern. The proteins that showed
quantitative differences were identified by peptide mass
fingerprinting and analyzed in terms of both interaction
network and GO classification enrichment using PP spider
[3]. We obtained a significant model for network enrichment
based on known protein-protein physical interactions and a
functional association to Gene Ontology (GO) classification
GO0:0051082 (unfolded protein binding).
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MACROPHAGES: A PROTEOMIC INSIGHT.
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Macrophages play a critical role at the crossroad between
iron and immunity, being able to store and recycle iron
derived from the phagocytosis of senescent erythrocytes.
The way by which macrophages manage non-heme iron at
physiological concentration is still not fully understood. We
performed a 2-DE differential analysis to investigate the
protein changes in Mouse Bone Marrow macrophages
incubated with ferric ammonium citrate (FAC 10nM) for
24h in serum-free media.

Differentially expressed spots were identified by nanoRP-
HPLC-ESI-MS/MS. FAC induced the over-expression of
ferritins, a family of iron storage proteins, and complex
variations of several proteins of the cytoskeleton, which has
been implicated in cytoplasmic distribution of ferritin
molecules. Of note, FAC up-regulated the glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) (1 2.36) at the
membrane level, where it has been recently proposed to act
as an alternative transferrin receptor for iron acquisition
through internalization of the GAPDH-transferrin complex
into the early endosomes. Among membrane associated
proteins, FAC also up-regulated vimentin (1 4.54) and
galectin-3 (1 1.97), both known to be involved in
phagocytosis/internalization processes. Among cytosolic
proteins, FAC induced de novo expression of macrophage
inhibitory factor (MIF), a cytokine that plays a critical role
in the inflammatory response. This proteomic study
represents an example of the potential role of this
methodology in the field of iron biology, especially for the
elucidation of the molecular mechanisms controlling iron
homeostasis in normal and disease conditions.
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2D IMMUNOMIC APPROACH FOR THE
STUDY OF IgG AUTOANTIBODIES IN THE
EXPERIMENTAL MODEL OF MULTIPLE
SCLEROSIS
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The identification of autoantigens recognized by
autoantibodies has provided no conclusive results in most
neurological  autoimmune  diseases.  Bi-dimensional
immunomics may represents a useful tool in this regard, but
its application may be limited by the denaturing condition of
target proteins. We compared the capacity of autoantibodies
in sera of mice affected by experimental autoimmune
encephalomyelitis (EAE) to recognize neural autoantigens
by two different assays, ELISA and 2D immunomics. We
induced the disease with peptidegy.jo4 of the myelin basic
protein (MBP), total MBP or spinal cord homogenate
(SCH), to verify whether the complexity of autoantigen
quantitatively  influenced the autoimmune response.
Concordant results have been obtained with both techniques,
which showed the presence of anti-MBP IgG only in mice
immunized with total MBP. Apart from MBP, 2D
immunomics revealed the presence in all EAE mice of seric
autoantibodies targeting other neural proteins, such as
myelin oligodendrocyte glycoprotein and 2°, 3’-cyclic
nucleotide 3’-phosphodiesterase. The presence of epitopes
with partial sequence homology among these proteins and
MBP may suggest a process of inter-molecular mimicry.
These findings by 2D immunomics of multiple neural
proteins targeted by autoantibodies generated by a single
antigen may help to explain the complex autoimmune
response observed in multiple sclerosis.
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PLASMA PROTEINS CARBONYLATION AND
PHYSICAL EXERCISE
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Regular physical activity is associated with a reduced risk of
coronary heart disease, probably modifying the balance
between free-radical generation and antioxidant activity. On
the hand, acute physical activity increases oxygen uptake
and free-radical production. An increase in oxygen
consumption leads to a temporary imbalance between the
production of RONS and their disposal; this phenomenon is
called oxidative stress. Proteins are one of the most
important targets of oxidation during physical exercise and
carbonylation is one of the more common oxidative protein
modifications". An increase in oxidized protein levels in
cells may cause a series of cellular malfunctions that could
lead to a disease state. For this reason a quantification of
protein oxidation is of major importance to distinguish
healthy and disease states. The aim of our research was to
characterize plasma proteins carbonylated in response to
physical exercise (PE) in men trained to perform endurance
exercise. It is widely accepted the increase of carbonylated
proteins in plasma of athletes after exercise, but in literature
there aren’t works in which the targets of this oxidation are
identified. We analyzed the plasma taken at resting
condition and after two different kinds of physical exercise
(a power test and a resistance test) by a proteomic approach
using 2D-GE followed by western blot with specific
antibodies against marked carbonylated proteins. From the
2D analysis we found proteins target of carbonylation after
physical exercise, but also proteins which carbonylation is
not affected by exercise and proteins carbonylated only at
resting condition. These methods have allowed to obtain an
overview of the change in the oxidation of plasma proteins
after physical exercise and to identify new markers of
physiological stress.
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The enzyme Sa-reductase (5a-R) is present in many
mammalian tissues, including the brain, and exists as two
isoforms, 5a-R type 1 (5a-R1) and 5a-R type 2 (5a-R2). The
physiological importance of 5a-R in the brain may derive
from two of its properties: its capability to convert
testosterone (T) to a more potent androgen,
dihydrotestosterone (DHT); and its capability to convert
progesterone and deoxycorticosterone (DOC) to their
respective 5a-reduced derivatives. For this reason, both
isozymes of 5a-R may play an important role in the
physiology and pathology of the CNS not only during
ontogenesis, but also throughout the individual’s life. The
two isoforms have a theoretically pI of 9.40 and are
membrane proteins with a molecular weight of about 29
KDa. Two dimensional data are not available on the
presence and distribution of the 5a-R isoforms in the rat
brain probably due to low expression and to extreme
physical properties. In the present study, experiments were
conducted in triplicate using different pH ranges and
different solubilisation solutions to optimize spot resolution
and to visualize different isoforms of 5a-R on blots.
Quantitative 1D and 2D western blotting with homemade
antibodies were performed on two brain areas (medial
prefrontal cortex and nucleus accumbens) of rats. Image
analysis were performed with Quantity One (Biorad) and
Progenesis SameSpots software (Nonlinear Dynamics).
Image analysis of 1D western blot showed a sharp band at
about 20 KDa according to literature data and a sharp spot at
the same MW but at acidic pl. This unexpected finding is
now under validation by mass spectrometry.

Corresponding Author:

Alessio Soggiu

Department of Neuroscience “B.Brodie”
University of Cagliari

S.S 554 km 4.5 Monserrato (CA)
ealessio.soggiu@unimi.it

Phone: 07092435151

Fax: 07092435142



1.13
IN SILICO ANALYSES OF PROTEOMIC DATA
SUGGEST A ROLE FOR HEAT SHOCK
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Umbilical-cord blood (UCB) has growingly become an
accepted alternative source of hematopoietic stem cells for
transplantation purposes. However, the low cell dose limit
within a single unit is still an obstacle hindering the way of a
broader diffusion. The real deal is the lack of knowledge
about the molecular processes governing the events of
expansion and differentiation of these cells. In order to fill
this void, several studies were focused on the identification
of the peculiar whole protein profile of UCB-derived
hematopoietic stem cells. In this review article we provide a
referenced list of overall proteins from UCB-derived
hematopoietic stem and progenitor cells. This list has been
elaborated for pathway and network analyses, along with
GO term enrichment for biological and molecular functions,
in order to individuate main classes of proteins governing
functioning of these cells. From these analyses it seems to
emerge a central role for heat shock proteins in immature
hematopoietic stem cells. Their role might be relevant in
protecting crucial transcription factors which drive
proliferation and differentiation towards a specific lineage
(e.g. erythroid, myeloid). Hereby we also stress the
helpfulness of interactomics elaboration in providing a
unified overview of independent proteomics data. It appears
that maturation, other than representing a bottleneck to
protein expression, could sculpt interaction maps via
reducing complexity of immature interactomics profiles.
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INTERACTOME: AN UPDATE
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Although a preliminary portrait of the red blood cell
proteome and interactome has been already provided, the
recent identification of 1,578 gene products from the
erythrocyte cytosol asks for an updated and improved view.
In this paper we exploit data available from recent literature
to compile a non-redundant list of 1,989 proteins and
elaborate it with pathway and network analyses.

Upon network analysis it is intuitively confirmed that red
blood cells likely suffer of exacerbated oxidative stress and
continuously strive against protein and cytoskeletal damage.
It also emerges that erythrocyte interaction networks display
a high degree of maturity. Indeed, a series of core proteins
were individuated to play a central role. A catalytic ring of
proteins counteracting oxidative stress was individuated as
well. In parallel, pathway analysis confirmed the validity of
observations about the SEC23B gene role in CDA II in a
fast and unbiased way.
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FOR THE DETECTION OF LOW
ABUNDANT PROTEINS IN PLATELET
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The limited ability to disclose the so called “hidden
proteome” [1] represents one of the major limits of
modern proteomics. This is particularly true in the
analysis of body fluids, considering the vast dynamic
range [2] of the proteins present therein and the great
preponderance of albumin, which alone accounts for the
60% of protein amount. Proteomic strategies aimed at
increasing the visibility of low abundant proteins are
continuously tweaked, among which the equalization
technology commercially known as ProteoMiner. In the
present study, ProteoMiner has been used to analyse the
supernatant of gas-permeable storage bags of platelet
concentrates (PCs) from buffy coats suspended in
plasma 100% after 0, 4 and 7 days of storage at 22°C.
The use of ProteoMiner increased the number of
detectable spots with respect to non-equalized
counterpart sampled at the same day of storage (329+9
spots vs 304+7 at day 0, 326+10 vs 30549 at day 4,
33148 vs 30849 at day 7). Further MS analysis revealed
several platelet-derived proteins that were detectable
only in the analysis of equalized samples, such as
platelet beta tropomyosin and vitronectin. Nonetheless,
platelet-derived proteins have been also revealed in 2D
maps of non equalized samples (platelet alpha-1-B-
glycoprotein, high molecular weight kininogen and
proteinase inhibitor 8). These results showed that
ProteoMiner could be a valuable tool in dissecting
platelet secretome during storage.
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MALDI-TOF MS is a powerful technique for studying
plasma and serum, thus enabling the detection of proteins,
and the generation of reproducible protein profile mass
spectra, potentially able to discriminate correctly different
biological systems. An assay has been developed for the
detection of low-abundant and low molecular weight
proteins, from human plasma, aiming at the identification of
new potential biomarkers.

The high molecular weight proteins were cut off by
Centricon and the plasma peptidome was cleaned by Zip Tip
C18. Spectra were acquired by Voyager-DE STR and
aligned by the software ALISPECTRA.

The different steps of the pre-analytical phase that may
affect the reproducibility of plasma proteome analysis have
been carefully considered. The results showed that the
method is highly accurate (9.1%) and precise (8.9%) and the
calibration curve for the ACTH (18-39), in human plasma,
gave a good correlation coefficient (1>0.99 and >>0.98).
The limit of detection (LOD) and the limit of quantification
(LOQ), with relative intensity experimentally calculated,
were of 0.5x10™ M and 1.0x10~9 M in that order.

The method was tested on plasma from patients with a first
diagnosis of pelvic mass. The peaks were used as variables
for the statistical analysis: Analysis of variance (ANOVA)
and Principal Component Analysis (PCA) were performed.
Statistical analysis of plasma profile generated a sub-profile
of 17 peptides with their relative abundance able to
discriminate patients bearing malignant or benign tumors.
The sensitivity and specificity were 84.7% and 80.0%
respectively.
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Inappropriate biomineralization of soft connective tissues
(SCT) may occur as a complication of several disorders and
with aging. Within SCT, elastic fibers are the most
susceptible to calcification, being constituted by a polymer
with a very low turnover. Calcifications are at the basis of
impaired elastic fiber deformability upon mechanical
stretching, mainly affecting cardiovascular system, lungs,
dermis and Bruch’s membrane.

To shed light on the pathogenetic mechanisms responsible
for pathologic calcification of SCT, a very interesting model
is represented by Pseudoxanthoma elasticum (PXE), a
genetic connective tissue disease characterized by
progressive mineralization of elastic fibres. We have
investigated if PXE fibroblasts have a bone-oriented
phenotype, as shown for smooth muscle cells during blood
vessel calcification. Data indicate that PXE cells do not
show any shift towards an osteoblast-like phenotype, since
expression of genes encoding for bone markers, as
ectonucleotide pyrophosphatase/phosphodiesterase family
member 1, progressive ankylosis protein homolog, carbonic
anhydrase II, bone morphogenetic protein 2 and 7, was
similar to controls. Interestingly, PXE fibroblasts exhibited a
significant up-regulation of tissue non-specific alkaline
phosphatase (ALPL/TNAP), as revealed by RT-PCR, WB
and enzyme activity assay. Interestingly, alkaline
phosphatase activity in patients’ serum was always within
laboratory reference values. Furthermore, PXE fibroblasts
exhibited modified expression of some osteopontin (OPN)
isoforms. This study represents the first evidence in PXE
fibroblasts for a local abnormal production and activity of
TNAP and for an altered balance between
posttranslationally modified OPN isoforms which may
influence mineralization in PXE soft connective tissues, thus
opening new perspectives for therapeutic approaches.

Work supported by grant from PXE International.
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PATIENTS UNDERGOING CORONARY
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We used proteomics to identify systematic changes in the
plasma proteins of patients undergoing coronary artery
bypass grafting (CABG) by means of cardiopulmonary
bypass surgery. It is known that, after CABG, a complex
systemic inflammatory responses ensues that favours the
occurrence of adverse postoperative complications
frequently  recognizing inflammation itself and/or
thrombosis as the underlying mechanism.

We found a marked and persistent postoperative increase in
the levels of the serin-protease inhibitor  o-
antichymotrypsin  (a,;-ACT) that fully maintains the
inhibitory activity blunting its protease substrate cathepsin
G. An intraoperative increase followed by a rapid decline in
proteases activation was documented, accompanied by a
substantial induction of leucine-rich-a-2-glycoprotein, a
protein involved in neutrophilic granulocyte differentiation.
Finally, a time-dependent alteration in the expression of
haptoglobin, transthyretin, clusterin and apoE was observed.
In conclusion, we showed that after CABG, a
protease/antiprotease imbalance occurs with early cathepsin
G activation and a more delayed increase in o,-ACT. As
cathepsin G is a serpin involved both in inflammation and
coagulation activation, this confirms and expands the
concept of a marked dysregulation of both inflammatory and
hemostatic balances occurring after CABG. And the
pharmacologic modulation of this imbalance may be a new
therapeutic target to reduce postoperative complications.
Funding: EC, FP6, LIFESCIHEALTH-contract n° LSHM-
CT-2007-037273-PROCARDIS
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The clinical benefits of 3-hydroxy-3-methyl-3-glutaryl
coenzyme A (HMG-CoA) reductase inhibitors (statins) are
strongly related to their low density lipoprotein-cholesterol
lowering properties. However, because mevalonic acid, the
product of HMG-CoA reductase reaction, is the precursor
not only of cholesterol but also of nonsteroidal isoprenoid
compounds, the inhibition of HMG-CoA reductase may
result in pleiotropic effects. Indeed, a variety of
experimental data indicates that statins can interfere with
major events involved in the formation of atherosclerotic
lesions, independent of their hypocholesterolemic
properties, although these effects have not been fully
elucidated. In this respect, the application of a global
proteomic approach to determine the effect of statins on the
proteins released, “secretome”, by endothelial cells could
help to understand novel mechanisms by which statins
promote some of their beneficial effects. Two methods were
applied to the identification and quantification of proteins
differentially regulated by statins: a “gel based method”
employing 2-DE, which can offer the additional advantage
to distinguish between proteins isoforms as well as different
post-translationally modified forms of the same proteins,
and a “gel-free MS-based method” for “label-free”
quantitation, which provided absolute quantitative profiling
of proteins. The results coming from the application of both
approaches were integrated, validated by biochemical
assays, and allowed us to fully characterize the secretome of
endothelial cells and to identify the drug-regulated proteins.
In conclusion, secretomes are a rich source of new
therapeutics and drug targets, and have the potential to
become a major focus of drug discovery programs
throughout the industry.
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Vavl is physiologically expressed only in hematopoietic
cells and its presence in other tissues is constantly associated
with the appearance of malignant features. Even though in
all cell models the best known role of Vavl is a tyrosine
phosphorylation-regulated GEF activity, a number of
different functions has been recently attributed to this
protein, including its involvement in gene transcription.
Vavl is a key molecule in the overcoming of the
differentiation blockade of tumoral myeloid precursors, in
which it actively sustains the agonist-induced acquisition of
a mature phenotype [1]. In particular, by means of a
proteomic approach, we have demonstrated that Vavl plays
a role in modulating the protein tool by means of which
ATRA executes the maturation program of APL-derived
cells [2], possibly as part of transcriptional complexes [3].
Since high amounts of Vavl accumulate inside the nuclear
compartment of ATRA-treated promyelocytes, the possible
role of this protein in modulating the nuclear proteome was
investigated. With this aim, nuclei purified from APL-
derived cells induced to differentiate in the presence of
forcedly down-modulated Vavl were subjected to two
dimensional differential in-gel electrophoresis (2D-DIGE)
followed by mass spectra analysis. The nuclear amount of
about 30 ATRA-induced proteins, including nucleoskeleton
components, RNA-binding proteins, splicing factors and
regulators of gene transcription, resulted significantly
affected when Vavl was down-modulated during the
differentiation treatment. The involvement of Vavl in the
ATRA-dependent modulation of gene transcription was
demonstrated for some of the identified proteins, like the
SFRS1 splicing factor and the HNRNPK component of
hnRNPs. Our results provide the first evidence that, at least
in maturation of tumoral myeloid precursors, Vavl is
actively involved in modulating the complex nuclear
network underlying protein expression. These findings may
constitute the starting point for studies aimed to develop
innovative strategies targeting Vavl, useful for the
management of both leukemias and solid tumours
expressing this protein.
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Alkaptonuria (AKU) is a rare genetic disease associated
with the accumulation of homogentisic acid (HGA) [1] and
its oxidized/polymerized products in connective tissues up
to the deposition of melanin-like pigments (ochronosis) [2].
Although numerous case reports have described this
phenomenon in articular cartilages, little is known on the
molecular mechanisms leading to alkaptonuric ochronosis.
For this reason, we undertook a proteomic and redox-
proteomic analysis on osteoblasts, chondrocytes, and
synoviocytes from an alkaptonuric patient undergone hip
replacement.

Human articular cartilage/bone fragments were obtained
after ethics approval and patient’s informed consent. After
enzymatic digestion, cells were cultivated in medium added
with 0.33 mM HGA prior to analysis. Based on the
macroscopic appearance of ochronotic cartilage, two sub-
populations of chondrocytes were identified: cells coming
from the black portion of the cartilage were referred to as
“black” AKU chondrocytes, while those coming from the
white portion were referred to as “white” AKU
chondrocytes. 2D-PAGE and Western Blot analysis of
carbonylated proteins were used to investigate the protein
repertoires of AKU cells in comparison with healthy control
cells.

Our results showed only minor changes in AKU osteoblasts,
while AKU synoviocytes and “black” and “white”
chondrocytes seemed to be more susceptible to the
ochronosis-induced stress. In particular, profound alterations
in the levels of proteins involved in cell defence, protein
folding and cell organization were highlighted, together with
extensive post-translational oxidation of proteins, which was
particularly important in “black” AKU chondrocytes.

References:

[1] Phornphutkul C, Introne WIJ, Perry MB, et al. Natural history of
alkaptonuria. N Engl ] Med. 2002; 347(26): 2111-21.

[2] Zannoni VG, Malawista SE, La Du BN. Studies on ochronosis.
II. Studies on benzoquinoneacetic acid, a probable intermediate in
the connective tissue pigmentation of alcaptonuria. Arthritis Rheum.
1962; 5: 547-56.

Corresponding author:

Professor Annalisa Santucci

Universita degli Studi di Siena
Dipartimento di Biologia Molecolare
via Fiorentina, 1, 53100 Siena (SI) Italy
santucci@unisi.it

Phone: +39 0577 234958

Fax: +39 0577 234903

1.22
PROTEOMIC AND REDOX-PROTEOMIC
EVALUATION OF HOMOGENTISIC ACID
AND ASCORBIC ACID EFFECTS ON HUMAN
ARTICULAR CHONDROCYTES

Daniela Braconi®, Marcella Laschi®, Silvia Possenti®,
Adam Taylor”, Giulia Bernardini®, Adriano Spreafico™,
James Gallagher” and Annalisa Santucci™
*Dip. di Biologia Molecolare, Universita degli Studi di Siena, Italy
® Dept. of Human Anatomy and Cell Biology, University of
Liverpool, UK
¢ Centro Interdipartimentale per lo Studio Biochimico delle
Patologie Osteoarticolari, Universita degli Studi di Siena, Italy
d Dip. di Medicina Clinica e Scienze Immunologiche, Universita
degli Studi di Siena, Italy

Alkaptonuria (AKU) is a rare genetic disease associated
with the accumulation of homogentisic acid (HGA) [1] and
its oxidized/polymerized products in connective tissues up
to the deposition of melanin-like pigments (ochronosis) [2].
Since little is known on the effects of HGA and its
metabolites on articular cells, we carried out a proteomic
and redox-proteomic analysis to investigate how HGA and
ascorbic acid (ASC) affect the human chondrocytic protein
repertoire.

We settled up an in vitro model using a human chondrocytic
cell line to evaluate the effects of 0.33 mM HGA, alone or
combined with ASC. ASC was initially adopted to treat
AKU in order to prevent the oxidation of HGA into BQA.
Nonetheless, results obtained with ASC are contradictory
since, under certain conditions, ASC was demonstrated to
act as a pro-oxidant, quickly co-oxidating with HGA and
leading to additional production of reactive oxygen species
(ROS) [3]. We found that HGA and ASC significantly affect
the levels of proteins with specific functions in protein
folding, cell organization and, notably, stress response and
cell defence. Either HGA or ASC induced oxidative stress
and, specifically, carbonylation of proteins was
demonstrated together with the production of high-
molecular weight carbonylated protein aggregates.
Altogether, evidences produced in this paper support the
hypothesis of HGA-induced oxidative stress mediated by the
production of ROS and benzoquinone acetate after auto-
oxidation of HGA. Our findings can lay the basis towards
the settling up of more sophisticated models to study AKU
and ochronosis.
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Alkaptonuria (AKU) is a rare genetic disease associated
with deficient homogentisate 1,2-dioxygenase (HGO)
activity in the liver [1]. This leads to the accumulation of
homogentisic acid (HGA) and its oxidized/polymerized
products in connective tissues, which in turn become
characterized by the presence of melanin-like pigments
(ochronosis) [2]. Since at present further studies are
necessary to support the use of drugs for the treatment of
AKU and ochronosis, we investigated the effects of various
anti-oxidants in counteracting melanin-like pigmentation
and oxidative stress related to HGA and its metabolites.

We settled up an in vitro model using human serum treated
with 0.33 mM HGA, which is in the range of circulating
HGA in AKU patients” serum [3], and tested the anti-
oxidants ascorbic acid, N-acetylcysteine, phytic acid, taurin,
ferulic acid, and lipoic acid. Monitoring of intrinsic
fluorescence of HGA-induced melanin-like pigments was
used to evaluate the efficacy of compounds in preventing or
delaying the ochronotic phenomenon. Carbonylation and
thiol oxidation were investigated through SDS-PAGE and
Western Blot to assess oxidative post-translational
modifications of serum proteins.

Our model allowed to prove the efficacy especially of phytic
acid, taurine, lipoic acid and ferulic acid in counteracting the
production of HGA-induced melanin-like pigments and
protein oxidation induced by HGA and its metabolites. Our
results allow to open new anti-oxidant therapeutic strategies
to treat alkaptonuric ochronosis.
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Serum/plasma  proteome contains hidden diagnostic
information for a variety of diseases [1]. In the realm of
biomarker discovery we have the possibility nowadays to
simultaneously monitor multiple proteins or peptides in
serum for diagnostic and prognostic purposes [2]. However,
several drawbacks affect the stability of protein biomarkers
in blood, resulting in high variability and poor
reproducibility; it is therefore necessary to protect proteins
from degradation and to set statistical procedures able to
deal with the high variability of these analysis.

In the present study we developed a protocol for enrichment
and MALDI-TOF analysis of low-abundance peptides
bound to albumin, exploiting the documented protective
feature of albumin on hypothetical biomarkers [3]. Profiling
of albuminome peptides was performed using 40 uL serum
samples from 3 classes of patients (cirrhosis, HCCs,
advanced HCCs, 5 subjects per class). A quality assurance
protocol was implemented and 3 samples for each subject
were processed. Overall, 206 patient spectra and 236 quality
control spectra were collected; a Random Forest machine-
learning algorithm [4] was used to classify these datasets.
Although the mean inter-subject coefficient of variation was
in the range 73.1%-110.0% among the three study groups,
the Random Forest procedure correctly classified 440/442
spectra, with an out-of-bag error of 0.45%.

Our data suggest that, despite the large analytical variability,
the Random Forest approach can properly differentiate
spectra from different classes of patients. Based on these
promising results, an enrolment of a greater number of
patients is currently in progress to validate our approach in a
large-scale study.
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Aim of the European project “SPIDIA-PROT” is the
evaluation of protein stability in a blood sample to be
processed for proteomic analysis. The study is designed to
systematically test the effects of pre-analytical variables as
processing time and type of collection tube that can
potentially impact the outcome of results and to provide
guidance on sample handling issues.

Whole blood from normal donors was collected into 3
different types of evacuated blood collection tubes (K-
EDTA; Serum and Plasma plus Inhibitors). The specimens
were processed at 3 time points (Oh, 4h and 24h). Since in
the 2D-DIGE we can load up to 3 labelled samples onto the
same Immobiline DryStrip gel, the experimental variation is
limited. The images of gels were analyzed by software that
automatically locates and analyzes protein spots (threshold =
2-fold increase and decrease). In order to identify those
differentially expressed proteins, we can prepare a Picking
gel, so selected spots will be excised, in situ digested and
subjected to MS analysis for protein identification. For the
meantime, most significant changes are related to fibrinogen
gamma chain between plasma and serum samples.
Furthermore, in the tube containing Inhibitors it’s possible
to observe a greater recovery and preservation of proteins.
Next step will be send aliquots of each sample to Rules
Based Medicine that will analyse them and provide the most
comprehensive menu of quantitative, multiplexed
immunoassays (89 Antigens).
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Chronic myelogenous leukaemia (CML) is a neoplasia
associated with the specific chromosomal abnormality
t(9;22) (q34;q11), which produces the tyrosine kinase
BCR/ABL, a constitutively activated fusion oncoprotein
BCR/ABL(1). CML therapy has been revolutionized by the
introduction of imatinib, a tyrosine kinase inhibitor. In CML
patients, imatinib resistance is due to point mutations of
BCR/ABL kinase domain, amplification of the bcr/abl
genomic locus but also because of ber/abl independent
mechanisms(2). We analysed whether enhancement of
sensitivity to imatinib by valproic acid (VPA), an histone
deacetylase (HDAC) inhibitor, is accompanied by
significant proteome modifications in Bcr/abl positive
human cell lines LAMA sensitive (S) and resistant (R) to
imatinib. Total cell proteins were separated by 2D-
electrophoresis; gels were immunoblotted with anti-pan-
acetylated and anti-phosphotyrosine antibodies or stained by
blu Comassie, followed by spot-matching between
immunoblots and Comassie stained gels and analysed by
MALDI-TOF mass spectrometry. In LAMA R cells global
acetylation was increased by VPA, and, further addition of
imatinib, both acetylation and number of acetylated spots
decreased. Twenty-three acetylated proteins were identified
by mass spectrometry. In LAMA R five of these proteins
were significantly acetylated by VPA respect to untreated
controls as HSP90 beta. VPA plus imatinib increased
acetylation of TCP-1 and hnRNP L. When considering
protein phosphorylation, imatinib plus VPA produced,
mostly in resistant CML cells, a considerable decrease of
that of HSPs and hnRNP Al and A2. These data
demonstrate that VPA is able to modify acetylome and
phosphoproteome of CML cells and that in parallel it could
restore sensitivity to imatinib.
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Acute myeloid leukemia (AML) is a heterogeneous disease
which has been associated with recurrent gene
rearrangements as t(8;21) (q22;q22) that leads to formation
of AML1/ETO chimeric gene. This chimeric protein recruits
a DNA HDAC/DNMT repressor complex that induced CpG
islands hypermethylation by DNA Methyltransferase and
histone deacetylation by HDAC. These epigenetic
alterations regulated gene expression and are also frequently
involved in changes in transcriptional activity of oncogenes
1.

We analysed the effects of two DNA methyltransferase
inhibitors, 5-Azacitidine and Decitabine, on the proteome of
AMLI/ETO positive cells.

Total cell protein extracts of treated and untreated cells were
separated by two dimensional electrophoresis. The 2D gels
were stained by Blu Comassie and analysed by adequate
software (Image Master TM Platinum). Untreated and
treated gels were matched in order to choose interesting
spots that were excised from the gels and identified by
MALDI-TOF MS analysis (PMF and MS/MS).

We identified 39 proteins from cells treated with 5-
Azacitidine: 3 proteins were induced, 4 proteins inhibited
and 4 proteins reduced by 5-Azacitidine.

After treatment with Decitabine we identified 29 proteins: 1
protein was induced, 1 protein inhibited, 2 proteins
overexpressed and 6 proteins reduced by Decitabine.
Moreover, we identified common proteins with different
spot distribution, probably because of the presence of
different isoforms or post translational modifications of the
same protein.

Proteomic analysis is a new method that allows analyze
changes in protein expression of acute myeloid leukaemia
cells and may also help to identify potential biomarker as
specific targets for therapies.
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Acute myeloid leukemia (AML) is an heterogeneous disease
that frequently presents molecular alterations affecting core
binding factor (CBF) genes, as the translocation (8;21)
(922;q22) that leads to formation of AMLI/ETO chimeric
gene recruiting to regional histone deacetylase/DNA
methyltransferase/co-repressor protein complex (1).

We have previously demonstrated that CBF-AMLs, because
of their characteristic molecular alteration, are specifically
sensitive to low dose HDAC inhibitors (2).

In this study, we analysed the effects of two HADACI,
Valproic acid (VPA) and ITF2357 on the proteome of
AMLI1-ETO-positive cells.

Total cell protein extracts of treated and untreated cells were
separated by two dimensional electrophoresis. The 2D gels
were stained by Blu Comassie and analysed by adequate
software (Image Master TM Platinum). Untreated and
treated gels were matched in order to choose interesting
spots that were excised from the gels and identified by
MALDI-TOF MS analysis (PMF and MS/MS).

We identified 13 proteins after treatment with VPA: 3
proteins were induced, 2 proteins inhibited, 4 proteins
reduced and 2 proteins overexpressed by VPA.

After treatment with ITF2357 we identified 23 characteristic
proteins spots including 1 protein found only in treated cells
(Endoplasmin) and 22 more expressed in treated cells, as
hnRNP F/H involved in apoptosis regulation (3) .

The effects of HDACi appeared significant in AMLI1-ETO-
positive cells where the stability of DNMT/HDAC repressor
complex binding to DNA was reduced by these drugs. Thus,
the treatment with HDACI, possibly in combination with
hypomethylating agents may specifically interfere with the
molecular mechanisms of leukemogenesis.
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The S100 proteins are generally small (10-12 kDa) and
acidic proteins, with cellular and occasional extracellular
location. Altered expression levels of S100 proteins have
been associated with a number of human diseases included
cancer. Among the S100 proteins, great attention has been
given in the last years to the SI100A7, also named
“psoriasin” because it was firstly identified as a highly up-
regulated and partially secreted protein in psoriatic skin.
S100A7 protein expression has been associated with
carcinogenesis of certain type of tumors such as skin,
squamous cell carcinomas and large cell carcinomas of the
lung, bladder, oral squamous cell carcinoma, as well as
some breast tumors.

In the present study we aimed to detect the occurrence of
S100A7 protein in the proteomic maps of 100 breast cancer
tissues. Our results showed a sporadic presence and high
expression level of SI00A7 protein among patients, which
suggests the possible role of this protein for patient
stratification. SI00A7 expression levels were also confirmed
by western blot and immunohistochemistry analyses among
the 100 selected patients. We also verified the absence of the
S100A7 expression in the non-tumoral tissues adjacent to
the primary tumor. Finally, the protein-interactome for the
S100A7 was performed with the Ingenuity Pathways
Analysis system. We believe that this information may
substantially contribute to the progress of protein profiling
of breast cancer and help to organize subclasses for clinical
applications.
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Progressive Multifocal Leukoencephalopathy (PML) is a
demyelinating disease of Central Nervous System (CNS)
caused by JC Virus (JCV) in immunocompromised and
HIV-positive patients. After the introduction of Highly
Active Antiretroviral Therapy (HAART) for HIV treatment,
a novel leukoencephalopathy, not associated to a known
human virus, has been observed and termed Not Determined
Leukoencephalopathy (NDLE),

Since the etiopathogenesis of NDLE is unclear and the
discrimination between PML and NDLE is currently based
on the detection of JCV DNA within CSF, we performed a
proteomic study on PML and NDLE sera for identification
of diagnostic and prognostic markers of disease by means of
Matrix-Assisted Laser Desorption Ionization Time-of-Flight
(MALDI-TOF).

Sera samples from five PML and five NDLE patients were
collected. The sera were depleted of albumin and IgG and
the resulting serum proteins were separated on two
dimensional gel electrophoresis (2DE). Data were analysed
using Ludesi Redfin Software and the differentially
expressed spots were cut from gels and tryptic digested.
Peptides were purified with C18 Zip-Tip and spectra were
obtained with a Microflex-LRF MALDI-TOF. The mass
lists obtained from chromatograms were used for database
search on Mascot (Matrix Science) and Aldente (Expasy).
Four proteins have shown a different expression between the
two case groups. We have detected an increase of
hemopexin, haptoglobin-beta chain, wnt2B in PML sera and
an increase of vitamin D-binding protein (DBP) in NDLE
sera.

These preliminary data, that will be validated by increasing
the number of studied samples and using western blotting,
are at this moment very promising.
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Novel agents characterized by the scaffold of the atypical
retinoid ST1926, but containing different chemical functions
(carboxylic or hydroxamic acid) exhibit potent proapoptotic
activity. In the present study, we show that the treatment of
ovarian cancer cell line IGROV-1 with three selected
compounds of the novel series determines a strong inhibition
of proliferation mainly due to apoptotic cell death. In an
effort to understand the mechanism of action of these
compounds, we performed a proteomics analysis of IGROV-
1 total lysates and nuclear extracts. Using this approach, we
found that deregulation of calcium homeostasis, oxidative
stress, cytoskeleton reorganization, and deregulation of
proteasome function may represent important pathways
involved in IGROV-1 cells. The most prominent effect was
downregulation of factors involved in protein degradation.
In addition, we identified proteins specifically modulated by
each treatment, including prohibitin and co-chaperone P23,
pre-mRNA splicing factor SF2p32 and clathrin light chain,
as well as Far upstream element (FUSE) binding protein 1
and DNA-binding protein B. This study by identifying
proteins modulated by novel atypical retinoids provides
insight into critical aspects of their mechanism of action.
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Osteochondrosis (OC) is an important joint disorder
characterised by a focal disturbance of enchondral
ossification that occurs in humans, horses and other animal
species. Even though several factors associated with the
changes in cartilaginous structures, such as heredity, rapid
growth, anatomic conformation, trauma, and dietary
imbalances, have been considered as causes of OC, its
etiology and pathophysiology remain not yet completely
elucidated. Consequently, diagnosis in the early stages of
OC is very difficult.

In order to understand the molecular factors involved in the
pathogenesis of OC and to identify expressed proteins that
might become a valuable tools to be used as diagnosis
biomarkers, we analysed the synovial fluid protein pattern in
joints with OC and controls. Thus, synovial fluid samples
were collected from healthy, OC hock and fetlock joints of
horses, after clinical evaluation. Proteins were separated by
two-dimensional gel electrophoresis; spots were detected by
colloidal Comassie blue staining; image analysis and gel
comparison were carried out by PD QUEST software.
Differentially expressed proteins were alkylated, digested
with trypsin and identified by using MALDI-TOF peptide
fingerprinting and nLC-ESI-LIT-MS/MS experiments. They
corresponded to proteins involved in bone development,
stabilization and protection of extracellular matrix, as well
as in supplying nutrients.
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Renal cell carcinoma (RCC) is the most common neoplasm
in the adult kidney and one of the most therapy-resistant
carcinomas. Patients’ outcomes with surgery are primarily
dependent on tumour characteristics. This suggests that a
better understanding of changes in protein expression levels
and their functional pathways is a significant clinical issue
in order to provide insight to its pathogenesis and its therapy
resistance mechanism. Therefore we have undertaken a
comparative proteomic analysis carried out with 2D-DIGE
technique combined with mass spectrometry between 20
clear cell RCC lesions (ccRCC), versus 20 autologous
normal kidney epithelium (renal cortex). Subsequently a
computational analysis of pathways and cell signalling
networks related to the selectively up- or down-regulated
proteins, using Ingenuity Pathway Analysis and other
functional annotation tools as Panther, DAVID and
WebGestalt, was provided in order to identify possible
biological processes and molecular functions altered in
ccRCC and the focus molecules associated. Molecular
characterization using 2D-DIGE and mass spectrometry let
us to detect a group of proteins which are dysregulated in
ccRCC (39 different human protein isoforms more
expressed in tumour and 124 in normal counterparty ).
Bioinformatic analysis performed on these proteins have
confirmed the complex molecular nature of this malignant
tissue which involves different metabolic pathways which
will be discussed in the present work. Therefore this
approach could be a first step towards elucidation of the
metabolic signatures of ccRCC and key biological processes
altered or disrupted in this tumour and a challenge to
integrate data and tools.
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Dual antiplatelet therapy (aspirin and clopidogrel), aimed to
inhibit platelet reactivity, is the recommended standard of
care for reducing the occurrence of major adverse
cardiovascular events (MACE) in patients with acute
coronary syndromes (ACS) undergoing percutaneous
coronary intervention (PCI) with stent implantation. A large
body of evidence exists demonstrating  that
nonresponsiveness to clopidogrel (ADP-RPR) and/or aspirin
(AA-RPR) is associated with increased risk of adverse
clinical events [1,2]. In the preliminary phase of the
"Activity of Platelets after Inhibition and Cardiovascular
Events" (APICE) project, we have started the proteomic
analysis of platelet protein profiles from ACS patients
undergoing PCI with stent implantation on dual antiplatelet
treatment. Total protein extracts obtained from platelets of
patients with or without residual platelet reactivity (RPR)
were analyzed at the time of the acute event. We have
identified more than 1000 plasma proteins and some
differentially modulated proteins among patients with or
without RPR. Interestingly, significant differences were
found either between patient with or without RPR and
between patients with AA-RPR or ADP-RPR. Many of the
differentially expressed proteins are directly involved in
adherence and activation of platelet aggregation (such as
platelet/endothelial cell adhesion molecule, von Willebrand
factor). Other proteins are involved in the platelet
cytoskeleton organization (such as filamin A, tubulin beta
1). In conclusion, our preliminary proteomic profiling of
platelets identifies extensively the total proteome content
and differences among patients with or without RPR by
ADP or AA underling different actors that might play a role
in the pathological mechanisms.
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Brugada syndrome (BS) is an polygenic inherited cardiac
disease characterized by life threatening arrhythmias and
high incidence of sudden death. In the family enrolled in the
present study, the disorder is caused by Q1118X-mutation in
the SCNS5SA gene, encoding the cardiac sodium channel. 2D-
PAGE was used to investigate specific changes in the
plasma proteome of BS affected patients and family
members sharing the same gene mutation, compared to
healthy controls, with the aim to identify potentially specific
disease biomarkers.

In order to reduce plasma sample complexity, we used the
combinatorial hexapeptide ligand libraries (ProteoMiner
TM, Biorad) [1]. The use of the beads prior 2D-PAGE
enabled detection of many new protein spots and increased
resolution and intensity of low abundance proteins.
Approximately 900 protein spots were detected in each gel.
Proteins, whose expression was significantly different
among the two groups, were excised, trypsin-digested and
analyzed by LC-MS/MS.

Our data showed that the levels of several proteins were
significantly altered in BS patients compared with controls.
In particular, Apolipoprotein E, Prothrombin, Vitronectin,
Complement-factor H, Vitamin-D-binding protein, Voltage-
dependent anion-selective channel protein 3 and Clusterin
were considerably increased in plasma sample of BS
patients, whereas Alpha-1-antitrypsin, Fibrinogen and
Angiotensinogen were considerably decreased; moreover,
post-translational modification of Antithrombin-III ~ was
detected in all affected individuals.

On the light of these results, we hypothesize that these
proteins might be considered as potential markers for the
identification of disease status in BS. Further analysis is
undergoing in our laboratory in order to validate these
findings in a larger number of cases and to elucidate the
pathogenetic role of these proteins in this specific cardiac
disease.
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Introduction: Multiple myeloma (MM) is still an incurable
disease characterized by the clonal expansion of malignant
plasma cells. New anticancer drugs further improve

prognosis
of myeloma patients. The aim of this study was to evaluate
changes in protein expression

of myeloma cell line ARH 77 after bortezomib treatment.
Materials and methods: Myeloma cell line ARH 77 was
treated with bortezomib (10 — 40nM) for various periods of
time (24 and 48 hours). The proteins contained in total
myeloma cell lysate were separated by 2-dimensional
polyacrylamide gel electrophoresis (2-DE). The gel patterns
were visualized by tetrathionate-silver nitrate staining for
analytical purposes or
by SYPRO Ruby. The differentially expressed proteins
between the untreated and treated cell lines were excised and
identified by mass spectrometry.

Results: There were analyzed 30 proteins differentially
expressed between treated and control cells; total of 14
protein spots were upregulated: proteins involved in
regulation of apoptosis, chaperons/stress related proteins,
proteolysis ~ of  ubiquitin/protein  degradation  and
cytoskeleton proteins. Sixteen protein spots were
downregulated: proteins involved
in synthesis, regulation of apoptosis, chaperons/stress related
proteins, regulation of cell cycle proteins, proteins
connected to glycolysis and proteolysis of ubiquitin/protein
degradation and antioxidant/redox proteins.

Conclusion: We identified 30 proteins altered in myeloma
cells after various exposure of to bortezomib. This
proteomic approach can contribute to elucidation of
mechanisms of new anticancer drugs action.

This work is supported by grants of the Ministry of
Education, Youth and Sports; Czech Republic: LC06027,
MSM002162243.
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The synthetic compound 6-(7-nitro-2,1,3-benzoxadiazol-4-
ylthio) hexanol (NBDHEX) is a promising anticancer drug
that inhibits GSTP1-1 activity. Its binding triggers the
dissociation of the GSTP1-1-JNK complex and leads to the
activation of the JNK pathway thus inducing apoptosis. The
compound is cytotoxic toward the P-gp and MRPI over-
expressing cells resistant to the most common anti-
neoplastic agents'. Moreover NBDHEX demonstrated a
high level of activity on both sensitive and resistant
osteosarcoma cell lines>. We performed a comparative
proteomic analysis by label-free LC-MSF of U-20S human
osteosarcoma cell line before and after 24 hours of treatment
with 5SuM NBDHEX to provide insights into cell cycle
arrest and apoptosis mechanisms caused by drug exposure.
Relative quantitation analysis revealed a total of 33
significant differentially expressed proteins between the two
conditions. Bioinformatics tools were combined to the
shotgun experiment in order to obtain an extensive system
biology overview of different cellular networks involved in
drug response. The unsupervised in silico analysis revealed
the possible involvement of TRAF family proteins. In
particular we focused our interest on a member of this
family, TRAF2, which is reported to be physically
associated with GSTPI-1 in human cervical carcinoma
HeLa cells. TRAF2 is an adaptor protein which mediates the
signal transduction of different receptors and is required for
the activation of the apoptosis signal-regulating kinase
(ASK1), which in turn activates both MKK4/7-JNK and
MKK3/4/6-p38 signalling pathways. The evaluation of the
role of TRAF2 in the apoptosis signaling caused by
NBDHEX is under investigation.
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The identification and differentiation of rarely occurring
thyroid cancer from frequently benign nodular thyroid
disease is challenging. Although fine needle aspiration
cytology (FNAC) represents the most sensitive and specific
tool for the differential diagnosis of thyroid malignancy,
there are important limitations. While 75% of FNAC reveal
a benign, and 5% a malignant lesion, up to 20% of FNAC
reveal follicular neoplasia for which surgery is the only
method to differentiate between follicular adenoma,
follicular carcinoma, and the follicular variant of papillary
carcinoma. For this reason in the clinical setting, the
introduction of markers would be helpful to discriminate the
nature of different follicular proliferations. In the present
study we perform a proteomic analysis of FNA in non-
functioning thyroid nodules with a FNAC of follicular
proliferation (n=20), carcinoma (n=20) and benign (n=40)
by using SELDI-TOF/MS approach. The protein profiles of
FNAs obtained from all samples by four different chips
(CM10, Q10, IMAC 30 and HS50), were analysed and the
data of clusters of interest were processed by multivariate
analysis (SIMCA P, Umetrics software) to reduce data
dimensionality and segregate the samples based on their
variability. Among the comparison of different classes 23
clusters (up and down regulated) were found with significant
p values. The preliminary results suggest the potentiality of
this analysis to discriminate malignant and benign samples
in the cytological examination, as subsequently confirmed
by histological analysis.

Corresponding Author:

Dr Ylenia Da Valle

Department of Psychiatry, Neurobiology, Pharmacology and
Biotechnology

Via Bonanno 6, 56126 Pisa, Italy
ylenia.davalle@gmail.com

Tel: +39 050 2219515

Fax: +39 050 2219609



1.39
PROTEOMIC ANALYSIS OF THE ANTI-
ANGIOGENIC EFFECT OF LENALIDOMIDE
ON PRIMARY BONE-MARROW
ENDOTHELIAL CELLS ISOLATED FROM
MULTIPLE MYELOMA-PATIENTS

Emanuela de Luca'", Addolorata Maria Luce
Coluccia'*, Luisa Pieroniz""*, Annunziata De Luisi",
Giulia Di Pietro®, Antonio Totaro?, Marilena Greco',
Angelo Vacca®, Andrea Urbani®® and Michele Maffia®

!Clinical Proteomics Research Unit, “Vito Fazzi” Hospital,
University of Salento, Lecce, Italy
2Fondazione Santa Lucia, Roma, Ttaly
Dept. of Internal Medicine, University of Rome "Tor
Vergata", Rome, Italy
4Dept4 of Internal Medicine and Clinical Oncology,
University of Bari, Bari, Italy
SLaboratory of General Physiology, Department of
Biological and Environmental Sciences and Technologies,
University of Salento, Lecce, Italy
*these authors contributed equally to this work

Multiple Myeloma progression depends on the interaction
between malignant plasma cells and their permissive bone-
marrow [BM]-microenvironment [1]. Immunomodulatory
drugs, such as Thalidomide and Lenalidomide, have been
shown to block several pathways important for MM
progression, and represent effective anti-tumor/vessel
agents [2]. Our study is focused on the identification of
proteins potentially involved in the anti-angiogenic
response elicited by Lenalidomide in bone-marrow
endothelial cells (ECs) isolated from patients with active
MM (MMECs). We performed a proteomic analysis (2-DE
and MS/MS ) of MMECs isolated through a lectin-based
method from BM-biopsies of 2 patients with active disease
and cultured with or without Lenalidomide 1.75uM for
72h. Consistent with the inhibitory effects observed upon
exposure of MMECs to Lenalidomide in vitro, most of the
identified proteins are angiogenesis-related agents
controlling EC adhesion and invasiveness (LBP/p40),
cytoskeletal ~ dynamic  rearrangements  (Vimentin,
Keratin2C1, Septin-2, y-Actin) as well as coordinated
events at the interface between cytoskeleton and membrane
biology (cell-shape, cell division, polimerization of F-actin
microfilaments, transport of organelle or ribosomal
subunits during protein biogenesis). Alteration of specific
enzymatic activities (DLDH, DHE3, PNPH and ENOA)
appears indicative of mitochondrial dysfunction and an
oxidative stress response associated to reactive oxygen
species (ROS) production and apoptotic effects of
Lenalidomide in MMECs. Up-regulated levels observed for
the proteasome subunit beta4 (PSB4) after the treatment
with Lenalidomide, could be part of a compensatory
response to increase changes in energy metabolism,
protein’s clearance and turnover, hence cell damage.
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The proteomic analysis of CSF offers a unique window for
studying pathologies and disorders of the SNC and was
demonstrated of great biomedical relevance for the
identification of disease biomarkers [1-6]. Only very few
papers report proteomic studies of CSF in association to
brain tumors and no one is in relation to pediatric brain
tumors.

This work presents the preliminary results obtained by LC-
MS proteomic analysis of CSF samples of pediatric patients
affected by posterior cranial fossa brain tumors.

CSF samples pre- and post- surgical removal of the tumor
were analysed by liquid chromatography in coupling with
tandem mass spectrometry after a simple pretreatment
procedure to remove the most abundant proteins. The
proteomic analysis was performed using a top-down
approach in which proteins are analysed in their naturally
occurring form and directly fragmented during MS (MS? or
MS") analysis. The obtained LC-MS profiles were compared
for the identification of potential biomarkers of disease.
Preliminary results showed interesting differences in the
LC-MS profiles of specific small peptides in CSF that
exhibited a significative behaviour in the different
phenotypes, i.e. in the presence and absence of the tumor
and in the controls. These bioactive peptides were identified
as fragments specifically produced in SNC from a parent
protein. These results, if confirmed in a wider number of
samples, could lead to the identification of peptides
biomarkers of revelant clinical application both in the
monitoring the success of the surgical therapy and the
evaluation of disease prognosis.
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Down’s syndrome (DS) is the most frequent chromosomal
alteration in man. It has been hypothesized that an increase
in oxidative stress in patients with DS would account for the
appearance of different diseases, such as accelerated cell
aging, cellular mutagenicity, and the neurologic disorders
that often occur in these patients. Red Blood Cells (RBCs)
are considered important regulators of oxidant reactions in
their surroundings. They not only are excellently equipped
to handle intracellular oxidative stress, but also account for
much of the antioxidant capacity of the blood. In light of
these considerations, the present study was designed to
evaluate the expression of RBCs cytosol protein levels of
patients with DS (n = 21, 16 women and 5 men, age
rangel8-35 yrs) compared to apparently healthy controls (n
= 18, 14 women and 4 men, age range 18-35 yrs). RBCs
cytosols were analyzed using the ProteoMiner Protein
Enrichment Kit to detect low-abundance proteins which
were then quantified by the ICPL (Isotope Coded Protein
Labelling) technique. The results revealed a significant
change in the expression level of several proteins associated
to cytoskeletal, stress response and metabolic function.
Among these, heat shock protein (HSP) 90 and obg-like
ATPase 1 (OLAl) appeared to be deregulated in DS.
Although preliminary, the data obtained are suggestive for a
potential role of proteomic analysis of RBCs cytosol in the
evaluation of stress response in patients with DS.
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Colon cancer is a preventable, treatable cancer when
detected at the premalignant or early stages. Even if
screening is necessary to detect precancerous and early stage
colorectal cancer it is still not uniformly accepted by the
eligible public.

The purpose of this study is to apply a proteomic approach
to search potential proteins sufficiently sensible and specific
to serve as a useful screening biomarkers for early detection
of colorectal carcinomas. Our idea is to search proteins
differentially expressed in the washing fluid of colorectal
tract after surgical resection, to obtain a mixture of proteins
deriving from secretion of tumoral epithelial cells and then
potentially involved in the pathological progression of
tissue.

Samples of washing fluids were obtained at surgery from 32
patients submitted to colon resection for adenocarcinoma or
carcinoma while the respective controls were obtained from
washing of healthy section. Samples were immediately
centrifuged, concentrated and resulting protein pellets were
obtained after TCA precipitation. After 2D separation the
protein patterns of colon cancer and normal samples were
compared and a total of 20 protein spots were found to be
differentially expressed, each exhibiting > 2 fold-change
(either increase or decrease) of mean value spot intensity in
the cancer with respect to normal samples. At this time the
proteins of interested have been submitted at mass
spectrometry to obtain protein identification. Our
preliminary results suggest the applicability of two
dimensional electrophoresis at our samples and suggest that
washing fluids could be a starting point to study the
presence of potential markers implicated in tumor onset and
progression.
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S100A9, also named calgranulin B, belongs to the family of
S100 calcium-binding proteins. S100A9, together with
S100A8, is abundant in neutrophils and exerts both
extracellular and intracellular functions. It forms hetero-
complexes with SI00A8 and its activity differs between free
and complex form. Among various functions, the dimer
S100A8/S100A9 is involved in wound repair by the
reorganization of keratin cytoscheleton [Heizmann, C.W.,
Fritz, G., Schafer, B.W. Frontiers in Bioscience 2002,
d1356-1368]. A HPLC-ESI-MS proteomic study carried out
by top-down approach evidenced in human pre-term
newborn saliva the presence of four different isoforms of
calgranulin B: a long form (S100A9: 13153 Da), a short
form (S100A9*: 12689 Da) and their phosphorylated
derivatives (SI00A9 phos: 13233 Da; S100A9* phos: 12769
Da). High resolution MS-MS experiments allowed
establishing that, with respect to the sequence reported in
Swiss-Prot data bank (P06702), the long form was
acetylated on the N-terminus after a methionine loss, while
the short form was acetylated on the N-terminus after the
loss of the first five amino acid residues (MTCKM).
Phosphorylation involves the penultimate residue of the
sequence (threonine) of both the isoforms. The amount of
the four isoforms was established by eXtracted Ion Current
(XIC) MS procedures. The amount decreased as a function
of post conception age (PCA) (N = 61), but with different
trends. S100A9 and its phosph. derivative were the
predominant isoforms between 195 and 230 days of PCA.
Because their concentration decreased more rapidly than
that of SI00A9* and its phosph. derivative, after 230 days of
PCA the latter become the predominant isoforms. SI00A9
and its phosph. derivative were not detectable in whole
saliva of at-term newborns and of adults, while SI00A9*
and its phosph. derivative were detectable in these samples,
even though at a concentration about two order of
magnitude lower than that measured in pre-term newborns
of 195-210 days of PCA. The percentage of the
phosphorylated derivatives was 25 (£7) % for both isoforms
and it did not change as a function of PCA, suggesting that
the kinase responsible for this PTM is fully active in the
foetus before 195 days of PCA. Some speculations on the
role of the isoforms during foetal development will be
presented.
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Prostate cancer (PCa) is the most prevalent cancer in the
Western male population. Prostate-specific antigen (PSA) is
the most widely-used marker for PCa detection, although it
is often unable to distinguish between PCa and
nonmalignant prostatic diseases (i.g. BPH). Thus, novel PCa
biomarkers for improved early detection are urgently
needed. Since proximal fluids are conceptual discovery
sources for cancer biomarkers, we used expressed prostate
secretions, a prostate proximal fluid collected following a
digital rectal prostate massage in voided urine post-exam
(termed: EPS-urine). Eleven EPS-urine samples (five low-
grade PCa and six BPH) were analyzed by extensive
MudPIT-based proteomics. A rigorous protein identification
criterion was employed and more than 1000 unique proteins
were identified. This extensive compendium was compared
to other available datasets. To obtain a systematic overview
of the functional categories of proteins expressed in EPS-
urine, we performed GO enrichment analyses and
determined that proteins involved in immune response and
catabolic processes, proteins with binding properties and
proteins with vesicle, extracellular and membrane
localization were significantly over-represented in the EPS-
urine proteome in comparison to the UniProt database. We
also found that among the identified proteins more than 50%
contained a predicted signal peptide and about 43% at least
one predicted transmembrane domain. Finally, we compared
the proteome expression profile of EPS-urine samples from
PCa and BPH patients by spectral counting. We selected a
group of 59 proteins with significant differences (p<0.05)
between PCa and BPH samples. Moreover, to verify the
specificity of these putative biomarkers, we compared the
EPS-urine proteome to five PCa urine, five kidney cancer
urine and five bladder cancer urines. The validation of these
data by ELISA and Western Blot assays allow us to propose
a panel of novel biomarkers for PCa. Since EPSurine is a
prostatic biofluid easily collectible during the screening
procedures preceding any aggressive treatment of PCa, such
as prostatectomy, we believe that these data may have a high
impact on clinical practice.
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The oral administration of imatinb mesylate (IM), a specific
reversible inhibitor of BCR-ABL kinase, has dramatically
changed the therapeutic approach towards individuals
diagnosed with chronic myelogenous leukemia (CML),
inducing a significant hematological and cytogenetic
remission in high percentage of patients in chronic-phase
CML. However, when disease proceeds to blast crisis most
of patients develop resistance to this drug. The aim of our
study was the understanding of biologic consequences of
BCR-ABL over-expression, one of most frequent cause of
IM-resistance. Thus we performed a proteomic study using
as in vitro model the LAMAR4R cell line in which the IM-
resistant phenotype is due to Ber-Abl gene amplification and
to the consequent increase of oncoprotein levels. Therefore,
we employed two-dimensional gel electrophoresis (2-DE)
combined with mass spectrometry (MS) in order to define
the protein profile associated to resistant phenotype. The
comparative proteomic analysis between LAMA84R and the
IM-sensitive counterpart (LAMA84 cells) showed that the
IM-resistance acquisition was correlated with changing in
expression levels of 33 protein spots (26 were over-
expressed in LAMAS4R cell and 7 in LAMARS4 cells). The
GO terms analysis showed that about 31% of the proteins
over-expressed in the resistant cells belonged to the category
of proteins involved in anti-apoptosis pathway. Moreover,
analysis of 33 differential proteins in the context of a
Protein-Protein Interaction network (by using the freely
available web-based tool PPI spider) revealed that 29 of
them are mapped to a significant inferred protein network
(p< 0.01), in which HSP70 had a central position,
interconnecting different and apparently unrelated biological
processes. Finally, it was interesting to observe that some
proteins associated to the resistant phenotype (such as
HSP70, HSP27 and Annexin 1) were inhibited by
Carboxyamidotriazole (CAI), a drug studied in our
laboratory to treat IM-resistant CML. These data indicated
that CAI may determinate the reversion of resistant
phenotype, as supported by functional assays.
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Intrauterine Growth Restriction (IUGR) is the failure of a
fetus to reach its genetically predetermined growth potential,
and can be due to maternal, fetal, placental or external
factors. IUGR is associated not only with increased perinatal
mortality and morbidity, but also with enhanced morbidity
and metabolic abnormalities later in life. In this study we
have compared protein profiles of umbilical cord serum
from TUGR and appropriate for gestational age full term
(AGA) newborns. In order to detect low abundant proteins,
samples (10 for each experimental group, IUGR and AGA)
have been albumin-depleted and then analysed by 2D-PAGE
coupled to RP-HPLC-MS/MS. We found modulated
proteins associated with I[UGR that may be informative of
the pathological mechanism. In addition the differentially
expressed proteins might reveal potential markers able to
prevent postnatal complications, or useful from the legal
medicine point of view. In parallel, an untargeted
metabolomic approach carried out in cordonal sera from the
two groups has proved to significantly discriminate the two
groups.
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The search for biomarkers that may aid diagnosis or define
specific disease subgroups of Chronic Obstructive
Pulmonary Disease (COPD), an heterogeneous disorder
characterized by  progressive air flow limitation, has
emerged as a crucial way to understand the molecular
mechanisms of this severe pathology. Interest in non-
invasive tests to study these biomarkers led to consider
exhaled breath condensate (EBC) an attractive candidate for
monitoring alterations in the respiratory tract. Aim of this
work was to reveal in EBC patterns of proteins that could
eventually distinguish patients from controls. SELDI-TOF
MS was thus applied to EBCs collected from 70 subjects
grouped into four distinct groups: non-smokers (NS),
healthy smokers (HS), patients with pulmonary emphysema
associated to a,- antitrypsin deficiency (AATD) or affected
by COPD with normal plasma AAT levels (COPD).
Analysis with CM 10 chips resulted in protein profiles for
all specimens investigated. Statistical analysis of patterns
showed that the NS and HS groups were rather
“homogeneous”, the differences between them, in terms of
peak number, being not significant (p > 0.05). Likely, no
significant differences were noted between COPD and
AATD patients. By contrast, an interesting significancy (p
< 0.01) was found between NS/HS, considered as the
“control group”, and the group containing AATD/COPD
patients. LC-MS/MS allowed to identify the SELDI m/z
signals as structural, transfer, signalling/regulation, enzymes
and inflammatory proteins. Quantification of these proteins
in different groups will likely provide decisive progress in
the identification of possible biomarkers of the disease.
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Human erythrocytes’ cytosol is one of the most studied
proteome and in the last decade many works have been
focused on the identification of unknown protein of this
cellular fraction [1-3]. Nowadays, 1578 are the whole known
proteins thanks to the combination of hexapeptide library
beads and LTQ-Orbitrap mass spectrometer technologies
[4]. However, an insight into their actual interaction and/or
association to achieve all cellular physiological tasks is still
needed. For this purpose, we have looked at cytsolic protein
complexes and supercomplexes of RBCs cytosol by Clear
Native polyacrylamide gel electrophoresis [5]. CN PAGE, a
derivative technique of Blue Native PAGE [6], relies on a
first dimension separation of proteins in native condition on
a non denaturing gel. In a control cytosol (collected
immediately after blood sampling) we have discovered at
least 10 protein complexes with a molecular weight ranging
from 50 to 700 kDa. Among them, the heaviest is a complex
of haemoglobin and carbonic anidrase at around 670 kDa,
followed by an homocomplex of haemoglobin and another
carbonic anidrase/haemoglobin complex at around 500 and
440 kDa, respectively. The latter seems to be influenced
somehow by blood aging, since its amount increases during
the storage time. Moreover, coupling the non denaturing
first dimension with SDS-PAGE has allowed to disclose the
single members belonging to a certain protein complex.
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Retinoblastoma (RTB) is the most common primary
intraocular tumour in children, with an incidence of
1:15.000 births [1]. Although current therapeutic strategies
have led to dramatic improvement of individual prognosis,
retinoblastoma is still life-threatening when leaved untreated
or in cases of late diagnosis, a condition of concern in
developing countries [2]. This study is a preliminary
approach to compare the basic protein composition of
aqueous humour (AH) from retinoblastoma (RTB) patients
with that from patients affected by cataract, used as controls
(CTR). The study was carried out on 10 RTB patients (VB
stadium according to REESE-ELLWORTH classification)
who had undergone to ocular enucleation and 10 cataract
patients after cataract surgery. From RTB patients, 5
presented secondary glaucoma associated (SG), and 5
without secondary glaucoma (NSG). Total protein
concentration and electrophoresis pattern (2DE) were
analysed in AH.

AH, in RTB patients, had significantly higher total protein
concentration than controls (p<0,01); SG associated patients
presented the highest total proteins concentration (p<0,01).
Concerning to 2DE, the pattern of RTB patients was very
different from CTR.

The present study indicates relationship between RTB and
AH proteins and represent the first preliminary step for next
investigations (including more accurate 2DE and mass
spectrometry analysis). Other goal for the future is to clarify
the role of specific proteins in tumour development and
progression.

This research was completely supported by a grant from
Monte dei Paschi Foundation 2009.
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ApolipoproteinAl (apoAl) is a component of the high
density lipoproteins (HDL) that regulates the transport of
cholesterol between the liver and peripheral cells and
modulates the removal of any excess of cholesterol from
membranes. Any variation in apoAl composition may
modify the plasma lipid profile and be involved in
atherogenesis.

We investigated apoA1 composition in plasma of 7 children
with nephrotic syndrome utilizing non denaturing two-
dimensional electrophoresis  (Nat/SDS-PAGE). Mass
spectrometry, western blot and pull down experiments were
done to characterize proteins and define putative
interactions. ApoAl was resolved in 12 variants, 6 of which
had a slightly lower molecular weight (17 KDa) and
migrated on the same axes of the P of chain haptoglobin
(Hpt). LC/Ms showed lack of any MS signals for their
internal sequence region. Low molecular weight apoAl
were observed in carriers of different Hpt haplotypes
(including one homozygous for the rare falal) ruling out
any contaminant effect of co-migration of apoAl with Hpt
a2 chain. Their presence in normal plasma was limited to
subtle levels.

These findings show that apoA1 plasma p