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Abstract Presentazioni Orali

Expression, localization and functional role of rilbnucleoproteins in myoblasts differentiation.
Diani Ericd, Filippello Agnes&é Morandi Carld, Romanelli Maria Grazia
YUniversita degli Studi di Verona

Large-scale expressed sequence tag and genomeanddgses estimate that the majority of human gemeergo
alternative splicing with a differential tissue tdilsution. More than 15% of human genetic diseamesassociated to
mutations in the consensus splice sites and disrupf splicing regulatory networks contributesviarious diseases.
Alternative splicing of pre-messenger RNA represemonsequently, an intensive post-transcriptiaegjulatory
activity that involves several RNA binding proteirmd splicing regulators. They belong principally SR
(serine/arginine rich proteins) and hnRNP (hetemeges nuclear ribonucleoprotein particles) protewth types can
act as enhancers or repressors of alternativargplielping in defining cis-regulatory elementsitiosed either in the
exon or in the intron sequences. Dynamic antagotistween members of the SR and hnRNP protein fasnif
demonstrated to be important for determining a remaf alternative splicing patterns. Among the hifRNhat have
been implicated in regulating the alternative spicevents with tissue-specificity, polypyrimiditract binding protein
(PTB) and its paralog nPTB play a well establishete as negative splicing regulators. We have puesly
characterized PTB, its paralog nPTB and RaverIT €b-repressor factor) gene expression in hunssudis and cell
lines (1-3). We showed that alternative spliced BREnscripts are distributed with a tissue speitifiinvolving brain
and skeletal muscle. During muscle development RigBilates exons splicing in several specific trebed genes. In
the present study we are investigating the cortiohuof ribonucleoproteins to splicing events oecmg during
myoblasts differentiation. We are analyzing theregpion, subcellular localization and functiondérof PTB, Raverl
and Rbm20 (a SR protein which mutations are aswati@ familial dilated cardiomyopathy) during CZCthyoblast
differentiation. Preliminary results show that Ravexpression is reduced both at transcriptional @anslational
levels during differentiation and that its overexgsion can affect exon inclusion in calpain 3 (CAPNnd
myotubularin-related protein 1 (MTMR1). Confocalamiscopy analyses show that Raverl diffuses ircytieplasm
from the nucleus, localizing in polarized cytoplasierea during myoblasts differentiation. Thesaligts may shed new
light on the role of ribonucleopreoteins in the fgimanscriptional regulation events that occur dgrimuscle
development in both nuclear and cytoplasmic compamts. 1. Romanelli et al. Biochim Biophys Actap201520: 85
— 88. 2. Romanelli et al. Gene; 2005, 356:11-1Rofanelli et al. Gene; 2007, 405: 79 — 87.



Abstract Presentazioni Orali

The expression of a cytoplasmic Alu-like RNA promas cell differentiation and reduces malignancy of dman
neuroblastoma cells

Pagano Alda
YUniversity of Genoa & National Institute for Candeesearch

SUMMARY: Neuroblastoma (NB) is a pediatric cancéraacterized by remarkable cell heterogeneity witthie
tumor nodules. Here, we demonstrate that the sgisthef a pol lll-transcribed non-coding (nc) RNAINM29)
strongly restricts NB development by promoting aifferentiation, a drop of malignancy processed andramatic
reduction of the tumor initiating cells (TICs) ftam in the NB cell population. Importantly, the emexpression of
NDM29 also confers to malignant NB cells an unpetsti susceptibility to the effects of antiblastiagbs used in NB
therapy. Altogether these results suggest the timuof NDM29 expression as possible treatmenntodase cancer
cells vulnerability to therapeutics and the measfrds synthesis in NB explants as prognosticdacif this cancer
type. SIGNIFICANCE: Tumor masses are composed di6 @ variable differentiation stages and withfeliént
malignant potentials whose relative abundance énnibdules affects the tumor fate. This work denraiess that the
synthesis of a small RNA, NDM29, strongly redudes malignant capacity of NB cells promoting théffedentiation.
During the NDM29-driven maturation cells also acqua marked susceptibility to low dosages of speaiftiblastics
used in NB therapy. Thus, NDM29 RNA is of particuilaterest as the determination of its amount imdu nodules
might provide prognostic indication whereas therpfecological induction of NDM29 expression mighnstitute a
possible treatment to be used in synergy with &ttle therapy.
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Abstract Presentazioni Orali

Specific alterations of microRNA transcriptome andglobal network structure in colorectal carcinoma afer
cetuximab treatment

Ragusa March Majorana AlessandtaStatello LuisaSalito Loredana Barbagallo Davide Guglielmino Maria Rosa
Duro Laura Rit4 Angelica Rosariy Caltabiano RosarfpBiondi Antonid, Di Vita Maria’, Privitera Giusepge Scalia
Marina, Cappellani Alessandip Vasquez Enricop Lanzafame Salvatofe Basile Francesép Di Pietro Cinzid,
Purrello Michelé

! Dipartimento di Scienze BioMediche, Unita di Bialina Molecolare Genomica e dei Sistemi Complé3shetica,
Biologia Computazionale G Sichel, Universita di &aa, 95123 Catania, Italy, EU

2 Dipartimento di Anatomia, Patologia Diagnosticagticina Legale, Igiene e Sanita Pubblica, Universit Catania,
95125 Catania, Italy

® Dipartimento di Chirurgia, Universita di Catani@5125 Catania, Italy

* Dipartimento di Ostetricia, Ginecologia e Sciefadiologiche, Universita di Catania, 95125 Cataritaly

The relationship between therapeutic response antifications of miRNA transcriptome in Colorectahi@er (CRC)
remains unknown. We investigated this issue byilprgfthe expression of 667 miRNAs in two human CE&4ll lines,
one sensitive and the other resistant to cetuxif@dro-2 and HCT-116, respectively) through TagManATR.
Caco-2 and HCT-116 expressed different sets of miRMfter treatment: specifically, 21 and 22 miRNw#sre
differentially expressed (DE) in Caco-2 or HCT-116spectively (t-test, p<0.01). By testing the egsion of DE
miRNAs in CRC patients, we found that miR-146b-3yp aniR-486-5p are more abundant in KRAS mutatedpéssn
respect to wild-type ones (Wilcoxon test, p<0.@)% of DE miRNAs were involved in cancer, includi@gC, while
19 miRNA targets had been previously reported tanlzelved in the cetuximab pathway and CRC. We iified 25
TFs putatively controlling these miRNAs, 11 of winialready reported to be involved in CRC. Basethese data, we
suggest that the down regulation of let-7b anedréeftargeting KRAS) and the up regulation of miR-1a CRC
marker) could be considered as candidate moleaukkers of cetuximab resistance. Global networkctional
analysis (based on miRNA targets) showed a sigmfioverrepresentation of cancer-related biologicatesses and
networks centered on critical nodes involved in RGhternalization and ubiquitin-mediated degradatidhe
identification of miRNAs, whose expression is lidk® the efficacy of therapy, should allow to prtdhe response of
patients to treatment and possibly lead to a battderstanding of the molecular mechanisms of deagonse.

REFERENCES

Di Pietro C, Ragusa M., Barbagallo D et al., Theopiptic Machinery As A Biological Complex Systemna&ysis of
its Omics and Evolution, Identification of CandidaBenes for Fourteen Major Types of Cancer and fixpatal
Validation in CML and Neuroblastoma. BMC MEDICAL GIBMICS, 2:20, ISSN: 1755-8794

Ragusa M., Majorana A, Statello L et al.,. Spechiterations Of MicroRNA Transcriptome And Globaletwork
Structure In Colorectal Carcinoma After Cetuximaleatment. MOLECULAR CANCER THERAPEUTICS.
Submitted For Publication.
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Abstract Presentazioni Orali

Acute spinal cord injury persistently reduces R/G RIA editing of AMPA glutamate receptors

Barbon Alessandfp Fumagalli Fabig Luca Caracciofy. Laura Madaschi Lesma Elera Mora Cristinad, Carelli
Stephanj Slotkin Theodor& Racagni Giorgify Di Giulio Anna Marid, Gorio Alfredd, Barlati Sergio

! Division of Biology and Genetics, Department afrBedical Sciences and Biotechnologies UniversiBrescia, Italy
2 Center of Neuropharmacology, Department of Phamtagical Sciences, University of Milan, Italy.

% Division of Biology and Genetics, Department afrBedical Sciences and Biotechnologies UniversiBretcia, Italy
* Department of Pharmacology and Cancer Biology, ©ukiversity Medical Center, Durham NC, USA

® Laboratory of Pharmacology, Department of MediciSargery and Dentistry, Faculty of Medicine, Umsiy of
Milan

Spinal cord injury (SCI) triggers a complex ischenaind inflammatory reaction with cell death anceration of
neurotransmitter systems. The SCI mediated enhasmteaf excitatory glutamatergic neurotransmissictivates a
dramatic neuronal influx of Ca++ , which may resuit a series of most detrimental events. In theeot study, we
hypothesized that SCI may lead to alteration ofetiding of AMPA glutamatergic receptors thus proidg functional
and relevant changes in neuronal survival after. 88 examined RNA editing of different AMPA recepsubtypes at
different time points after lesioning and in difet portions of the cord, i.e. the epicenter, thedal site and the rostral
site, in order to have a complete temporal andiapatofile of AMPA receptor changes triggered b@!SOur study
shows that SCI strongly reduced AMPA receptor Rd@irgg levels. Such regulation occurs at the défdrportions of
the lesioned tissue, although with different magphit and timing, and is long-lasting, being obsea®tbng as 30 days
after lesioning. These changes may correlate withadial decrease in enzymatic activity of ADARZI€aosine
deaminase acting on RNA 2), as deduced from théysisaof ADAR2 self editing. AMPA receptor contaig an
unedited (R) subunits show a slower recovery nata fdesensitisation compared to the edited (G) $ormhe reduced
editing at the R/G site of the GIluRs subunit migdsult in attenuated responses to glutamate andeédactivation of
postsynaptic receptors, thus avoiding, or at laishuating, calcium-induced activation of postgfitaneurons, which
has been shown to be pathologically relevant. Redledliting at the R/G site of the GluRs subunithhigpresent a
defensive strategy under extreme conditions sucfolasving SCI. These observations provide thetfmad direct
evidence of the possible contribution of RNA edjtiof AMPA receptors in some of the compensatory haatsms
triggered by acute SCI. RNA editing might represantimportant determinant of long-term outcomesS@i, and
thereby a novel pharmacological target for treai@j. Barbon et al., Journal of Neurochemistry 2a1t, 397-407
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Abstract Presentazioni Orali

Molecular dissection of the regulation of miR-221/22 in prostate carcinoma and in glioblastoma.
Galardi Silvid, Ciafré Silvia Annd Farace Maria Giulfa
'Dep. Experimental Medicine and Biochemical Sciesfdéniversity of Rome "Tor Vergata"

MicroRNAs (miRNAs) are small noncoding RNAs thapptess gene expression post-transcriptionally Isg tpairing
to the 3' untranslated regions (3'UTR) of the targ&NAs. There is a large body of evidence thatetyslation of
miRNAs is a hallmark of cancer (Bartel, 2004). Wl athers have shown that miR-221 and miR-222, égatan
tandem from a gene cluster located on chromosomareXup-regulated in several human tumors, amonghwiie
have studied glioblastoma multiforme (GBM) and paitss carcinoma. In these two contexts, we haveddbat one
important mechanism by which the two miRNAs affpotliferation and tumorigenicity is via the downuodation of
p27, a key inhibitor of cell cycle progression ({Gézet al., 2005; Galardi et al., 2007). To date, great scientific effort
that has been made toward the understanding obRINA role has been especially devoted to the disgowof their
mechanism; on the contrary, we still know verylditabout the regulation of miRNA expression. Sirtbe
overexpression of miR-221/222 actively contributeaberrant proliferation of GBM and prostate caoona cells, then
the comprehension of miR-221/222 regulation is mtisefor understanding GBM and prostate carcinggrawth. In
the present research, we have deepened our knaevksoigut miR-221/222, by defining how their transtoin is
regulated. In particular, we investigated the ineohent of NFk-B, whose pathway is often deregulatedoth GBM
and prostate carcinoma (Palayoor ST et al., 19%@aNet al., 2002) . We performed a bioinformatialgsis of the
genomic sequence (~ 12.000 bp) upstream of miR2221transcriptional unit and identified predicteBKN\B binding
sites that are embedded in two highly conserveimsgn vertebrates. In vivo and in vitro experirgeallowed us to
show that NFk-B directly interacts with the predittbinding sites in the two regulatory regions @rid functionally
involved in miR-221/222 modulation both in GBM apdbstate tumors. Moreover, we identified in AP-1seecond
regulatory factor that is involved in miR222/221 dmtation and cooperates with NFk-B in activating28R/221
expression. The data obtained from this researghested a role of NFk-B and Ap-1 pathways in tladcription
regulation of miR221/222 gene and can justify miR222 common overexpression in GBM and prostateotuie
will transfer our knowledge to the in vivo realitf animal models, where treatments combining the afsspecific
NFk-B/AP-1 inhibitors and targeting of miR-221/22an be proposed and assayed. References <Barte2D84).
Cell, 116, 281-297 «Ciafre, S.A., Galardi, S., Mg, A., Ferracin, M., Liu, C.-G., Sabatino, G.gd¥ini, M., Maira,
G., Croce, C.M., Farace, M.G. (2005) Biochem BiagpRes Com.334(4), 1351-8. «Galardi S, Mercatell@rda E,
Massalini S, Frajese GV, Ciafré SA, Farace MG. Q0D Biol Chem. 282(32), 23716-24. *Nagai S, Kutioni,
Washiyama K, Hirashima Y, Kumanishi T, and Endd2805). J. Neurooncol., 74, 105-111. <Palayoor &dymell
MY, Calderwood SK, Coleman CN, Price BD. (1999).cOgene, 18, 7389-7394
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TRAM (Transcriptome Mapper): database-driven creation and analysis of transcriptome maps from multiple
sources

Strippoli Pierluigt, Lenzi Lucd, Facchin Federida Pelleri Maria Chiara Vitale Lorenza Casadei Raffaefta
Canaider Silvi§ Frabetti Flavia

! Dipartimento di Istologia, Embriologia e Biologapplicata, Centro di Ricerca in Genetica MolecoldF®ndazione
CARISBO", Universita di Bologna, Via Belmeloro 8126 Bologna

Various tools have been developed to perform glaale expression profile data analysis, to seaoctspecific
chromosomal regions whose features meet definggfierias well as to study neighbouring gene expmesslowever,
most of these tools are tailored for a specific insa particular context (e.g. they are speciegifipeor limited to a
particular data format) and they typically acceplyagene lists as an input. TRAM (Transcriptome &y is a new
general software tool that allows the simple getm@maand analysis of quantitative transcriptome syagarting from
any source listing gene expression values for arggene set (e.g. expression microarrays), impleadeas a relational
database. It includes a parser able to assign caivand updated gene symbols to gene identifiers fifferent data
sources, as well as to perform intra-sample aret-sample data normalization methods, includingginal variant
of quantile normalization (scaled quantile) usafulnormalize data from platforms with highly difésit numbers of
investigated genes. When in 'Map' mode, the soffiwganerates a quantitative representation of #msdcriptome of a
sample (or of a pool of samples) and identifieshfomosomal segments of defined length are oveefuexipressed
compared to the desired threshold. When in 'Clustede, the software searches the genome for af sater/under-
expressed consecutive genes. Statistical signdedor all results is calculated with respect toegelocalized on the
same chromosome or to all genome genes. Transtiptoaps, showing differential expression betweem sample
groups, relative to two different biological condiis, may be easily generated. We present thetsesfila test
biological model, based on a meta-analysis compafigetween a human CD34+ hematopoietic progenéils sample
pool and a megakaryocytic cells sample pool, idgng biologically relevant chromosomal segmentd gane clusters
with differential expression during the differenitien toward megakaryocyte. The large agreement wissical
biological knowledge about megakaryocytopoiesi$ RAM results, obtained without any a priori spec#issumption,
shows that TRAM can perform integrated analysisegpression data from multiple platforms producinighh
confidence lists of over/under-expressed chromosmmgments and clustered genes. TRAM is the fioshplete
software usable in a personal computer (Macintosh \Windows environments) designed to create, aatisstally
analyze, quantitative transcriptome maps, basegeaer expression data from multiple sources. Inwartjon with our
previous implementation of a GenBank [1, 2] and Ghbne [3] formats full parsing systems, TRAM mayoals
contribute to the building of a novel, relationadulti-purpose, user-friendly and modular platforon the large-scale
integrated analysis of genomic and post-genomia.daeferences 1. D'Addabbo P, Lenzi L, Facchin &a@ei R,
Canaider S, Vitale L, Frabetti F, Carinci P, Zaiinbt, Strippoli P: GeneRecords: a relational datsbhfor GenBank
flat file parsing and data manipulation in personamputers. Bioinformatics 2004, 20:2883-2885. fabetti F,
Casadei R, Lenzi L, Canaider S, Vitale L, FacchilCarinci P, Zannotti M, Strippoli P. Systematiabsis of mRNA
5" coding sequence incompleteness in Danio rericaidomated EST-based approach. Biology direcy,2807. 3.
Lenzi L, Frabetti F, Facchin F, Casadei R, VitalJ&Clanaider S, Carinci P, Zannotti M, Strippoli fiGene Tabulator:
a full parser for the UniGene format. Bioinformati2g006, 22:2570-2571. Acknowledgements This work been
conducted in collaboration with Francesco Piva,tdaGiulietti and Giovanni Principato (Universitalfecnica delle
Marche), Stefania Bortoluzzi, Alessandro Coppe @imh Antonio Danieli (Universita di Padova) and @@erFerrari
(Universita di Modena e Reggio Emilia).
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The shapes of native mammalian polyribosomes

Viero Gabrielld, Lunelli Lorenzd, Gilbert Robert #, Arseni Natalid Provenzani AlessandkoPederzolli Cecilig
Quattrone Alessandto

! Laboratory of Translational Genomics, Centre fotelgrative Biology, University of Trento
2 Center for Materials and Microsystems, FondaziBneno Kessler, Povo (Trento)
3Division of Structural Biology, Henry Wellcome Rliiig for Genomic Medicine, Oxford

The precise assembly of native eukaryotic polysoares the organization of ribosomes along the mRNA sill
obscure. Despite different imaging approaches ha&es used to visualize bacterial and eukaryotiggoohes, human
native polysomes have never been observed in gdbhgsal conditions. Nothing is known, moreover, abformation
of the mRNA-ribosomes macroassembly. Atomic Forcerdscopy (AFM) is a powerful technique to image
biomolecules under near-native conditions, and auththe addition of any fixing or external contragfent. We
employed an innovative approach to visualize patys® from three mammalian cell lines (rat PC12, huM&F7 and
HelLa cells) by AFM. After isolation by sucrose gextt centrifugation polysomal fractions have beearacterized
both in liquid and air, with a protocol aimed atximaally preserving their original assembly. Strueiuparameters of
the ribosomes measured in these conditions (heigtith and area) are compatible with those pre\jomseasured by
AFM and electron microscopy (EM). For the first &nto our knowledge, we could be able to observesdine
aggregates associated to filaments compatible suithle-stranded and double stranded RNA, providiregefore the
imaging of intact polysome assemblies. The numbebosomes for polysome ranges, depending on ¢imsity of the
fraction analyzed, from 1-2 to more than 25 ribogenA common belief is that the more the polysosnpacked the
more constrained is expected to be the mRNA. Tadittonal model is not completely compatible withr images.
Indeed, we have observed free RNA protruding frdoosomes, suggesting that the mRNA is not completelvered
by translating ribosomes. This observation openw mpiestions concerning which and where proteins s{mo
importantly components of the elF4F complex) arghi@ polysome. In order to identify proteins in t{helysomes,
immunogold labelling was used. Golden beads assati®m polysomes has been observed when using tihodn
against the iIF4F components PABP or elF4E, reptesethe first images of these proteins in ribosassociations.
Modulation of the conditions of deposition of payses on the mica allowed us also to visualize ukgdhpolysomes
under the form of planar circular structures, tfenee producing confirmation of the closed-loop miogleich has been
indirectly demonstrated by twenty years of biocheahand genetic evidence.

Finally, we have used cryo-EM to explore the rilmaseribosome structural interaction in native hurpatysomes. By
using single particle reconstruction, the verytfinsage of the native human ribosome assembly appsaggesting the
existence of a complex pattern of conformationsabst the tendency to organize these conformatiomsnd a simple,
modular structure. The systematic analysis of mohel aggregates by this near-native methodologidomveal novel
levels of polysomal organization, and provide dtital testing of the current view about polysomgsidlogy derived
from biochemical data.
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Dynamic correlation between differential gene exprssion and chromosome territories' topology during normal
human myelopoiesis.

Lomiento Marianj Orlandi Claudi Ferrari FrancesépFerrari Sergid

! Universita di Modena e Reggio Emilia
2 Universita degli Studi di Padova
3 Universita di Modena e Reggio Emilia

Human myelopoiesis is an interesting biological slad study cellular differentiation. It represeatplastic process
during which multipotent stem cells gradually lintiteir differentiation potential, generating diffet precursor cells
that finally evolve into distinct terminally diffentiated cells. This process is regulated by odigagterns of gene
expression, where specific combinations of trapsiom factors or chromatin remodeling complexesulteso be
responsible for the different genetic programs uyde hematopoietic stem cell commitment and d#fgiation. The
organization of a eukaryotic nucleus reflects jiecsfic expression profile. On the genomic scalfiés translates to
preferred tissue-specific chromatin folding and othosome positioning within interphase nuclei, idihg
intermingling of looped segments within and betwelnomosomes. Currently, the development and atitn of
high-resolution microscopy and high-throughput meth to detect gene interactions are vastly expandire
knowledge of chromatin dynamics modification inpest to the regulation of gene expression. The afsaew
bioinformatic methodologies has allowed us to deftnanscriptomal maps and to identify chromatin dm® of
constitutively, differentially expressed, coregalthior not expressed genes in myeloid cells. Theilptisy of confocal
microscopy techniques has allowed us to charaeteiizdifferent cellular contests, the localizatiohchromosomes
(which occupy distinct domains in the interphaselews, known as "chromosome territories" or CT) tedpositional
effect on expressed or silent genes by 3D-FISH.h&ie focused our attention in setting 3D-FISH agialpn human
HSC (Hematopoietic Stem Cells) /progenitor as vesll myeloid precursors interphase nuclei. Sinceetla@e no
literature data in literature concerning the aggilan of this technique on HSC interphase nucldias been necessary
to identify the best experimental conditions to gere cell morphology and to perform the hybridaat The
application of the 3D-FISH technique to the analysi intranuclear localization of the chromatin dons already
characterized in human myeloid cells, has alloviedetvaluation of their possible role in the diffétiation plasticity of
HSCs and their potential modification throughow tifferentiation process. According to the prefiary findings, it
seems that highly expressed chromosome domainfizeet the surface of the CT’s volume, where tkeyld be
exposed to regulatory factors, thus contributingrmper gene function. On the contrary, silentteltssseem to localize
at the interior of the CT volume and at the nuclezniphery, where transcription repressed heteosohtin domain are
clustered. It has been postulated that the nonerandpatial organization of the genome within tledl aucleus
contributes also to determine the outcome of chsmm@l translocation. Comparative analysis of thatiap
arrangement of translocations partners and theaiquincy of translocation suggests that translatstioccur
preferentially among proximally positioned genomegions. Early 3D-FISH experiment using WCPs (Whole
Chromosomes Paintings) specific for a selection hofnan chromosomes involved in recurrent chromosome
translocation in AML (Acute Myeloid Leukemia), hadowed us to examine the intranuclear localizatadrtheir
respective CTs within the interphase nuclei. Priglary findings obtained on HSCs and myeloblastscedividenced
that all couples of chromosomes analyzed, haveoagtendency to associate within the interphastenof precursor
cells. These data strongly suggest a non-randotmkpaganization of the genome within the nucleaisp involving
dynamic association of CTs’ 3D positioning.
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Generation of Functional Hepatocytes from Mouse Genline Cell-derived Pluripotent Stem Cells in vitro
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Germ line cell-derived pluripotent stem cells (GB¥)@re derived from spermatogonial stem cells ardsanilar to
embryonic stem (ES) cells in that they can praddiferintensively and differentiate into a varietycefl types. Previous
studies have revealed some inherent differencegeive expression between undifferentiated mouse €S and
GPSCs. Our aims were to generate functional hep@®drom mouse GPSCs in vitro and to investigatether the
differences in gene expression may impact on tipatoeyte differentiation capacity of the GPSCs carad with ES
cells. Mouse GPSCs and ES cells were induced terdiftiate into hepatocytes through embryoid badyngtion, with
very high efficiency. These hepatocytes were charaed at cellular, molecular, and functional levéfhe GPSC-
derived hepatocytes expressed hepatic markers anel metabolically active as shown by albumin angtd@lobin
secretion, urea synthesis, glycogen storage, at@ty@nine green uptake. We also performed an uegemted DNA
microarray analysis comparing different stagesegfatocyte differentiation. Gene expression prdfilfemonstrated a
strong similarity between GPSC and ES cells aediffit stages of induced hepatic differentiationréddoer, Pearson
correlation analysis of the microarray datasetgestgd that, at late hepatic differentiation stagesin vitro-derived
cells were closer to fetal mouse primary hepatacifian to those obtained from neonates. We hawersfar the first
time that adult GPSCs can be induced to differemtiato functional hepatocytes in vitro. Moreoveur ongoing in
vivo work shows that GPSC-derived hepatocytes calonze the liver of monocrotaline-treated, palyial
hepatectomised mice. These GPSC-derived hepatottyissoffer great potential for cell replacemergrépy for a
wide variety of liver diseases.
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Extremely Low Frequency Electromagnetic Field (ELFEMF) enhances the energy metabolism of human
spermatozoa and does not interfere with sperm/oocgtinteraction

lorio Robertd, Delle Monache SimoriaBennato FrancestaDi Bartolomeo Claudfa Cardigno Roselfa
!Department of Biomedical Sciences and Technologixgssity of L’Aquila, via Vetoio, 67100 L'Aquila

The exposure of human spermatozoa to an ELF-EMF avequare waveform of 5 mT amplitude and frequeric&y0
Hz improves sperm motility [1]. As the energy metiidm plays a central role in supporting flagellaovement, we
studied the functional relationship between thergyanetabolism and the enhancement of human speotiityn
induced by ELF-EMF. Moreover, the effect(s) of EEFF on human sperm functions involved in the femdilion
process was investigated. RESULT AND DISCUSSION2At and 3 h of exposure to ELF-EMF (5mT, 50 Hz) the
stimulatory effect induced by ELF-EMF on sperm kragic parameters (VAP and VSL) was associated waith
progressive increase of mitochondrial membranentiaieand levels of ATP, ADP and NAD+. No signifitaeffects
were detected on other parameters such as ATP/AB® and energy charge. To examine which metalpaitbways
was involved in the enhancement of sperm energgymtion, spermatozoa were exposed to ELF-EMF iniumed
containing different energy substrates (glucosepwruvate and lactate) in the presence or in theerates of
mitochondria or glycolisis inhibitor. When CICCPatbamoyl cyanide m-chlorophenylhydrazone) was aeppto
suppress the oxidative phosphorylation in spernosag to ELF-EMF with glucose as energy surge, tilees of
energy parameters and motility were maintainedhat équivalent level to that of the control indiogtithat the
glycolytic process was not involved in mediating tALF-EMF stimulatory effect on sperm energy meliabo and
motility. On the contrary, when pyruvate and laetatere provided instead of glucose, a significantdase of the
energy metabolism and motility parameters was afesein ELF-EMF treated sperm, showing that the anbment in
the flagellar movement induced by ELF-EMF was suggbby mitochondrial activity. However, in thispetimental
condition, it was not excluded the possibility tlgticoneogenesis might be activated to produceogkidor use in
glycolysis by the energy substrates obtained frespiration. To investigate this chance, spermatezpased to ELF-
EMF were incubated with mitochondrial substrated aith DOG (2-deoxy-D-glucose) to block glycolysislso in
these experimental conditions, the values of enpargmeters resulted significantly increased rdsjpethe control,
strengthening the idea that glygolysis is not ifredl in the enhancement of energy metabolism indbgeELF-EMF
in human sperm. To investigate whether ELF-EMF daifect sperm functions implicated in the fertlion process,
we evaluated the ability of human sperm expose&lB-EMF to fuse with oocytes by means of the hamsty
penetration test (HEPT). The effect on acrosometimas (AR) was also evaluated. The exposure ofnsge ELF-
EMF for 3 h did not interfere with sperm ability fiase with oocytes either in the conventional arsdf the HEPT or
in the version enhanced with progesterone (P).iderfierence with the stimulatory effect on AR egdrby P was
revealed. Moreover, no effect on the DNA fragmeata{Tunel assay) was detected. In conclusion ptiesent study
provides evidence that the key role in mediating siimulatory effect exerted by ELF-EMF on eneigstiatus and
motility of human sperm is played by mitochondrigdidative phosphorylation rather than by glycolys#oreover,
these results indicate that the ELF-EMF does rietrfiere with sperm interaction with oocytes. Thasbteworthy in
the view of a possible clinical use of ELF-EMF as“mn vitro” stimulator of the sperm motility of #&nozoospermic
patients for assisted reproduction techniques. BIRERAFIA [1] R. lorio, R. Scrimaglio, E. Rantuccg. Delle
Monache, A. Di Gaetano, N. Finetti, F. Francavifa,Santucci, E. Tettamanti, and R. Colonna, “Alipr@ary study
of oscillating electromagnetic field effects on lanmspermatozoon motility”, Bioelectromagnetics,.\28, pp. 72-75,
2007
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Mesenchymal Stem Cell Behavior in Biomaterials Assa
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Introduction: in the orthopedic perspective, tisemgineering is focused on the development of iatiog materials,
whose action consists in recruiting bone progendelts and in stimulating their proliferation. lhig study, we
investigated the interaction between human mesenahgtem cells from adults and two types of biomalg which
differ for chemical composition and format. To exatk the effects of porosity on cell adhesion aralifpration
comparative analyses were carried out on diffefemhs of two bioceramic materials. Materials andtivbels: Bone
marrow aspirates from iliac crests were obtainennfrorthopedic patients who underwent bone marrowesting
under general anesthesia. Mesenchymal stem célIS@s) were isolated by Ficoll-mediated discontinua@nsity
gradient centrifugation and polystyrene adheremgacity. Cell cultures at the second passage wemacterized, by
the flow cytometric analysis (FCA) of specific saré antigens. A surface marker-expression pafpesitive (Stro-1,
CD29, CD44, CD71, CD73, CD90, CD105) and negatitb45, CD34, CD235), was employed to characterize th
cells obtained. hMSCs were expanded and duplicaimoa evaluated. The AlamarBlue assay was useddate the
number of cells attached to the biomaterials anti¢acontrol in adhesion and proliferation assade Guantification of
the relative amount of Focal Adhesion Kinase wapleyed to evaluate the strength of the cell admeswo the
biomaterials after 36 hours from seeding. In otdererify the morphology of the hMSCs attached itcbramics, stem
cells grown on the biomaterials were analyzed b SEoreover, to verify whether the cytoskeletal angzation of
hMSCs cultured on the analyzed biomaterials wasred, actin fibers were investigated using TRIT®jegated-
Phalloidin. Results: the biomaterials assayed instudy provided a favorable environment for hM&@éesion and
growth, without any evidence of cytotoxic effedtsdeed, hMSCs adhesion and growth assays indibateshape and
porosity influence the cytocompatibility of bioceres. We may infer that intra- and iter- porositlyblomaterials
investigated herein, are determinant factors imitireg hMSCs behavior. Besides, the correlation betwitality and a
greater amount of Focal Adhesion Kinase at molecldael show how cellular processes may be moddidtg
structured surface and three dimensional architectd biomaterials. hMSC SEM analysis showed amgzted
spindle-like morphology. The cells adhered to bitarials with many dendritic projections with somiffetences in
the morphology due to scaffolds structure. MorepveMSCs cytoskeletal architecture on biomaterialas w
indistinguishable from that of hMSCs grown on glagietri dishes, used as a control. Conclusion:s&éhassays
confirm the feasibility to evaluate biomaterialsolbgical features in pre-clinical environment withatients
mesenchymal stem cells in order to obtain inforarafibout subject specific response. Moreover, weldpment of
new matrices have to consider the possibility toplesn bioactive surfaces able to modulate cell adimesnd
differentiation processes. References Tampieri &lptii G, Landi E. From biomimetic apatites to bigically inspired
composites. Analytical and Bioanalytical Chemis205;381(3):568-576. Lennon DP, Caplan Al. Isolatid human
marrow-derived mesenchymal stem cells. Exp Hen00b;34(11):1604-5. Morelli C, Barbanti-Brodano @annilli
A, Campioni K, Boriani S, Tognon M. Cell morpholaogynarkers, spreading, and proliferation on orthdpae
biomaterials. An innovative cellular model for the vitro" study. J Biomed Mater Res A 2007;83(1)8183. Chou Y-
F, Huang W, Dunn JCY, Miller TA, Wu BM. The effeof biomimetic apatite structure on osteoblast Vighi
proliferation, and gene expression. Biomaterial83206(3):285-295.
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Cell death programs: one, two or many? Why discussg about programmed necrosis is no longer a heresy
Clocchiatti Andred, Florean Cristing Potu Harish Sgorbissa AndréaTomasella Andréa
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Cells can efficiently eliminate themselves througtsophisticated genetic program known as apoptBsteolytic
processing of selected cellular proteins, as opdrdity a unique family of cystein-proteases calledpeses, is
necessary to induce apoptosis. Two main apoptaibways, the extrinsic and the intrinsic, keep lweak caspase
activation. The extrinsic pathway controls procasp@ maturation and it is triggered by the engageré death
receptors placed at the cell surface. By contthstintrinsic pathway, which is responsible forqaspase-9 maturation,
is triggered by the release of killer mitochondpabteins into the cytosol, after MOMP (mitochordiduter membrane
permeabilization). MOMP is emerging as the poinhofreturn for many death pathways. In the presemgrassive
MOMP, the cellular demise could take place altewesit, as an effect of the mitochondrial metabdhbdure or by
means of some still mysterious caspase-indepentbaths. MOMP and the release of the mitochondri@lapoptotic
factors into the cytosol are under the antagonéstigrol of the master regulators of the apoptptacess: the members
of the Bcl-2 family. We have recently identifiechaw caspase-independent death pathway, whictggened, in cells
resistant to apoptosis, by a new class of isopagéidnhibitors known as NS-lIs (non-selective igtigiase inhibitors).
We will discuss of this new pathway and its roletriggering caspase-independent death in cellshhigdsistant to
apoptosis such as glioblastoma.
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Necdin protects myoblast from programmed cell deathby interfering with the mediator of apoptosis
CCAR1/CARP1

Francois StephanfieD' Orlando Cristing Thierry Touvief, Tiziana Fatone Meneveri Raffaelfa Brunelli Silvia
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Skeletal muscle tissue is characterized by a viry surn over that increases however upon certéiysiplogical
stimuli or in pathological conditions, such as pimn myopathies, leading to an extensive repair ggecimed at
preventing the loss of muscle mass. The initiakphaf muscle repair is characterized by necrosiBeflamaged tissue
and activation of an inflammatory response . Looas, produced by growth factors and inflammatonplkines
released by infiltrating cells, lead to the actioatof quiescent myogenic cells, the satellites;dbcated beneath the
basal lamina of muscle fibers, that start to peoéife, differentiate and fuse, leading to new niyafiformation and
reconstitution of a functional contractile appasatd delicate balance between cell proliferationl &xit from cell
cycle, differentiation and fusion is required foetcorrect muscle regeneration to occur, and maotgips have been
found to play a crucial role in these processes.Hake recently identified Necdin as a critical k@gyer in muscle
regeneration. Necdin is a member of the MAGE far{BBarker and Salehi, 2002), a large family of pirgenitially
isolated from melanomas, carachterized by a laeg#ral region termed the MAGE homology domain MHe have
shown that Necdin is express in satellite cells israble to sustain efficient muscle differentiatend regeneration by
acting on two different pathways: on myoblast d#fatiation, by direct transcriptional regulation wfyogenin, in
cooperation with MyoD and by protecting myoblastaf cell death (Deponti et al., 2007). We have shtvat necdin
inhibit the activation of both Caspase 3 and 9bpldy by exerting its function via the intrinsicadle pathway, but still
the precise molecular mechanism is unknow. By usilegTwo Hybrid system in yeast we were able totidie new
interactors of Necdin in myogenic cells. In ourdstuwe identified for the first time an interestipgotein-protein
interaction between Necdin and CCARL1 in myogenicprsors. This protein also known as CARP1, callecyand
apoptosis regulatory protein-1, is a perinucleatgin that mediates apoptosis signalling by divergents, leading to
the activation of caspase 9 and 3, members of Jtermhinal kinase (JNK) and p38 MAPK family of priote. In this
work we have shown that Necdin is able to countetee apoptotic effect of CCARL, as shown in C2@basfected
with Necdin and CCAR1 and in satellite cells; werdfore postulate that Necdin can block the inductf cell death
by blocking the action of CCARL1.
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Silencing of glyooxalase | defines a role in apopss in LNCaP and PC3 human prostate cancer cells
Antognelli Cinzid, Mezzasoma LetiztaDel Buono Chiara Mearini Ettoré, Talesa Vincenzo Nicota
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Glyoxalase | (GI) and Glyoxalase Il (Gll) constéuthe glyoxalase system, a ubiquitous detoxificatp@thway
protecting against cellular damage caused by patgotoxic metabolites such as methylglyoxal (M®I)G, a highly
reactive alpha-oxoaldehyde, generated by oxidatibrtarbohydrate and glycolysis, binds to proteimsl dorms
advanced glycation end products (AGE). FormatioAGE contributes to the development of patholog@aiditions
such as diabetes and cancer. MG is converted tel@tbylglutathione (SLG) by GlI, with reduced glii@mne as a
cofactor, and GLS in turn is hydrolyzed by GII teldztate along with generation of reduced glutathioMG is a
cytotoxic metabolite, potent inhibitor of cellulgrowth and capable of inducing apoptosis (1). Gibitors have been
proposed as potential anti-cancer agents in vivduding intracellular increased of cytotoxic MG.rih@rmore, most
tumor cells displayed increased expression of @Gigssting its involvement in cellular growth redida. Furthermore,
a possible involvement of Gl in apoptosis medidtgdVG-derived AGE, has been proposed (2). In otdefurther
elucidate the biological function of Gl in the réafion of cell proliferation, and or apoptosis, RNd#encing of Gl gene
by RNA interference has been performed in humastpte non aggressive and metastatic cell line, IN&ad PC3,
respectively. A comparative study of cell proliftoa and apoptosis was performed, analyzing incatmn
[3H]thymidine and flow cytometry, 72 h after Glesilcing. AGE levels were further assessed by Wedtlatn The
results show that Gl silencing has not effect olh gowth of the two cell lines, but induces apap$y mediated by
MG-derived AGE, in PC3 cells. On the contrary, heitapoptosis nor AGE significant modification weteserved in
LNCaP cells, after Gl silencing. In order to evagud the AGE increased, observed in PC3 cell linas effectively
related to MG, the cells were treated for 72 h waitboncentration of 0.8 and 1 mM MG in absenceresgnce of Gl
silencing. A comparative evaluation of the possibiect of MG on cell proliferation and apoptosissmvperformed,
assessing the same assay on LNCaP cells. The goalo# cell proliferation, apoptosis and AGE levelid not show
any effect of MG on cell proliferation, but shows iaduction of apoptosis in both cell lines, sigrahtly increased in
presence of Gl silencing. However, the degree ehiblogical apoptotic effect induced by MG, and ttose related to
the activation of the response, different in the teell lines, could suggest different apoptotic hadsms. The
evaluation of protein levels of caspase3, Bax, B&id BCI-XL, independent from AGE in PC3 and redatie them in
LNCaP cell lines, could seem to confirm this hymsis. The apparent paradox in the obtained resoldd be
explained on the basis of the different suscejitiybivf the two cell lines to MG. Its intracellulaszoncentration,
increased after GI knockdown or MG exposure or bothild be different and trigger different AGE I&u€eThe present
study pointed out, for the first time, the involvemt of Gl in the apoptosis process of adenocarcinesils and
provides further evidence on the different sustdjiti of cells to MG (2). 1. de Hemptinne V, Rorgd®, Toepoel M,
Vancompernolle K. Phosphorylation on Thr-106 and-i@dification of glyoxalase | suppress the TNF-ioed
transcriptional activity of NF-kappaB. Mol Cell Bibem. 2009,325(1-2):169-178. 2. Van Herreweghe Bp M,
Chaplen FWR, Grooten J, Gevaert K, Vandekerckhove/ahcompernolle K: Tumor necrosis factor induced
modulation of glyoxalase | activities through phiospylation by PKA results in cell death and is anpanied by the
formation of a specific methylglyoxal-derived AGENAS 99(2): 949-954, 2001.
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Mitochondrial permeability transition: identificati on of new chemotherapy target and molecular diagn@stools
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Mitochondrial membrane permeabilization is consdethe point-of-no-return in numerous models of delath.
Mitochondrial permeability transition (MPT) occusda multiple mechanisms, among which the openingaof
multiprotein complex located at the contact sitesMeen inner and outer mitochondrial membrane pthiechondrial
permeability transition pore (MPTP). The centrderof mitochondria in mediating cell death has fedan interest in
exploiting chemoterapeutic agents that, by actimguch organelles, may trigger cancer cell deathorg the different
pharmacological targets, components of the MPTH siscthe adenine nucleotide translocase (ANT) hadl8kDa
translocator protein (TSPO, formerly known as theigheral benzodiazepine receptor) are objecttehise researches
due to the promising antiproliferative effects loéir ligands. TSPO and some ANT isoforms are rdp@stpressed in
tumors and TSPO expression level has been pogitogtelated with tumor malignancy. In the lastngeae focused
our research in the analysis of the effects eliditg classical and new-synthesized TSPO ligandsaaner cell death as
well as in the development of new molecules tangethis protein as promising imaging tools. We destiated that
TSPO ligands are able to induce apoptosis in @iffetypes of highly resistant cancer cells. We aisestigated on the
activity of some selected MPT-inducing drugs (Bieiual Acid, Lonidamine, CD437) thought to act thrbugNT and
we demonstrated that these agents are able to ggochincentration-dependent cytostatic and cytotefiects in
parallel with MPT induction triggered through MPTPinally, our functional studies indicate that TSRCts by
facilitating cell proliferation, migration and ins&eness while the silencing of ANT isoform 1 stghnreduces tumor
cell viability by inducing a non-apoptotic cell degprocess resembling paraptosis. We demonstratgdcell death
induced by ANT1 depletion cannot be ascribed toltiss of the ATP/ADP exchange function of this piot By
contrast, our findings indicate that ANT1-silenaadls experience oxidative stress, thus allowingpusypothesize that
the effect of ANT1-silencing is mediated by theslasf the ANT1 uncoupling function. On the whole atudies
suggest that the pharmacological or genetic targedf MPTP components may be helpful as adjuvasttnent to
combat tumor cell proliferation or invasiveness.

23



Abstract Presentazioni Orali

Cathepsin D expression in the rat hippocampus afterimethyltin intoxication: an in vivo and in vitro study
Ceccariglia SabriffaD'Altocolle Anna, Del Fa Aurord, Pizzolante Fabrizip Michetti Fabrizid, Gangitano Carfo
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Trimethyltin chloride (TMT) is know to produce ihé rat hippocampus neuronal damage, especiallyeilCA1/CA3
subfields, and reactive astrogliosis. An our prasistudy indicates that in cultured rat hippocanmgairons the Ca2+
cytosolic increase induced by trimethyltin is ctated to apoptotic cell death (Piacentini et al0&), although some
molecular aspects of the hippocampal neurodegeéorratduced by the neurotoxicant remain still to darified.
Cathepsin D (Cat D) is a lysosomal aspartic pr@teasolved in several neurodegenerative processasoccur in
ischemia and Alzheimer’s disease and moreover séempkay an important role in the apoptotic regolatprocesses
(Liaudet-Coopman et al., 2006). In this contextha®e investigated the specific activity and théuta localization of
Cat D in rat hippocampus (female Wistar) in viviea1-21 days TMT intoxication (single intraperitmal injection,
8mg/kg body weight) and in organotypic rat hippopaislices cultured in vitro according to Stopgit®91), exposed
for 48 h to 10 uM TMT treatment. (Noraberg et 4898). Cat D activity was assayed in hippocampusdgenates of
control and TMT-treated rats according to Barré®77), using haemoglobin as substrate. In ordergoalize the
distribution and cellular localization of Cat D iromoreactivity in the hippocampus, a double-label
immunofluorescence for Cat D and NeuN, GFAP, OX4s wespectively carried out. The results obtaimeslivo,
show a progressive, significant increase of thal toppocampal Cat D activity up to 14 days of Tkigatment (60%)
and then a decrease up to 21 days treatment (IM)unofluorescence analysis shows that after 5y& daVT
treatment Cat D markedly labels several hippocampakons of CA3 region, but only few labelled glizlls were
observed. Starting from the 7th day of TMT treatmém all hippocampal areas, Cat D-immunolabellimgs found
mainly in glial cells (largely associated with réae astrocytes and in a reduced extend with mi@bgells) where a
marked and progressive increase occurs. Accordirmogit findings in vivo, double immunolabelling exjpeents on rat
hippocampal TMT treated cultures show a marked [Ca&xpression especially in neuronal cells of CA8aarThe
present data taken together demonstrate that T&#Enrent in rat hippocampus, induces height levietSab D activity
both in vivo and in vitro, in glial cells and in GAneurons, where a marked TMT-induced neuronal ¢éassirs. In
addition, in order to clarify the possible relatibip between Cat D activity, neuronal calcium ovad and neuronal
death processes, organotypic hippocampal cultuese walso treated with Ca2+ chelator (BAPTA-AM) 581 jor
Calpain inhibitor (Calpeptin) 100 uM or Cat D inhdr (Pepstatin A) 10 pM in the presence of TMT.tiaated
cultures, both BAPTA-AM and Calpeptin, reduce siigaintly the immunoreactivity for neuronal Cat Ddicating that
the TMT-induced increase of Cathepsin D is a Caletialpain-dependent phenomenon. Furthermore, Rep#ta
markedly reduces neuronal death in CA3 region pptdtampal organotypic cultures, supporting the tygsis that
Cat D was involved in neuronal cells death procefisat occur in our experimental model of neurodegation.
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Novel hypotheses on the origin and regulation of small heat shock gene in Lactobacillus plantarum WES1
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Small heat shock proteins (sHsps) are ubiquitoutecntar chaperones that prevent the unspecific eaggion of
proteins, especially when cells are exposed to $teass [1]. Three sHsp-encoding genes (hspl1851855, hspl9.3)
of the lactic acid bacterium (LAB) Lactobacillusaptarum, have been recently characterized inclufie expression
pattern in response to abiotic stress and the teff@ictheir homologous over-expression on streksdoce [2,3,4].
Sequence analysis of the three hsp promoters iedicpotentially different regulation. The preserafe CIRCE
elements in the 5’non-coding regions of hsp18.5sull9.3 points to a HrcA-dependent regulation.édaer, the hsp
18.5 gene is under CtsR control [5]. However, #guiation of the third member of hsp genes fammill.i plantarum is
still a puzzle. In this work, the operon organiaatiof L. plantarum Ip_2669-hsp18.55 was analysecb'bRACE.
Sequence analysis of the promoter revealed a pei@fi cis-element, homologues to knowf—dependent promoters
of Bacillus subtilis - the genetic model organisih Gram-positive bacteria - suggesting that hspl18rhght be
transcriptionally controlled by the alternative raig factorsp under stress conditions, although this type ofmoter
has never been reported in L. plantarum. By cofjteagene encoding the alternative sigma factanaigl, analogous
to the Gram negative sigma 32 factor, was idewtifie L. plantarum WCFS1 [6]. To gain insights irttos aspect,
hsp18.55 expression was examined in L. plantanatsR andAftsH mutant strains, being CtsR a transcriptional
regulator of ftsH and FtsH a proteolytic regulatbthe alternativesH factor. Based on the obtained results, we propose
a potential regulation mechanism for the hsp 1885 plantarum via the alternative sigma H factarorder to assess
the phylogenetic relationship of sHsp homologs agnbAB, currently available completely sequencedagees were
surveyed for the presence of sHsp genes. The wtowighbor-joining phylogenetic tree obtained tigio alignment
of the sHspsu-crystallin domain and the comparative analysish&f corresponding genetic loci both suggested a
horizontal gene transfer event between L. plantakli@FS1 and Lactobacillus brevis ATCC 367. Referentg
Narberhaus F. (2002y-Crystallin-Type Heat Shock Proteins: SocializingnMhaperones in the Context of a
Multichaperone Network. Microbiol. Mol. Biol. Re\6664-93. 2) Spano G., Beneduce L., Perrotta Cssil&. (2005)
Cloning and characterization of the hsp 18.55 ganmsew member of the small heat shock genes fasalgted from
wine Lactobacillus plantarum. Research. Microbi®$,1219-224. 3) Spano G., Capozzi V., Vernile Aaggla S. (2004)
Cloning, molecular characterization and expressamalysis of two small heat shock genes isolatedn fwine
Lactobacillus plantarum. J. Appl. Microbiol.97, 7#782. 4) Fiocco D., Capozzi V., Goffin P., Hols 8pano G. (2007)
Improved adaptation to heat, cold, and solventréoiee in Lactobacillus plantarum. Appl. Microbi@iotechnol.77,
909-915. 5) Fiocco D., Capozzi V., Collins M., Gakk A., Hols P., Guzzo J., Weidmann S., Rieu A.adiék T.,
Spano G. (2010) Characterization of the CtsR stesgmonse regulon in Lactobacillus plantarum. &t@&#l.192, 896-
900. 6) Kleerebezem M., Boekhorst J., KranenburgeR.al. (2003) Complete genome sequence of Laciilm
plantarum WCFS1. Proc. Natl. Acad. Sci. USA.10(@9995.
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CDH16 gene expression in thyroid gland developmemind tumor progression
Cali Gaetanh Mogavero Sara, Pallante Pierlorehaditsch Robert Fusco Alfredd, Nitsch Lucid

'Dipartimento di Biologia e Patologia Cellulare e Maolare (DBPCM), University Federico Il, Napoli
?stituto di Endocrinologia ed Oncologia SperimertdIEOS) del CNR, Napoli

Objectives: CDH16/Ksp-cadherin was characterizeda dddney-specific adhesion molecule belonging tie 7-D
cadherin family. More recently, CRYAB/alpha B-crgiin was identified as a binding partner of itgagolic domain
and it was suggested to mediate the connectidmetadtin cytoskeleton. Following our preliminarypeassion data, we
decided to investigate the expression of CDH16hyrdid cells and its potential role in cell diffeteation and
transformation. Methods: The expression of CDH16 @RYAB in thyroid gland and in thyroid cells wasséstigated
by microarray analysis and by qRT-PCR. Protein lleadon in the thyroid gland was determined by
immunofluorescence and confocal microscopy. TSHeddpnt expression of CDH16 was investigated irthwatoid
cell cultures by western blot and immunofluoreseen@DH16, CDH1/E-cadherin and CRYAB expression uimhn
thyroid tumors was determined by qRT-PCR and by TM#nunofluorescence and confocal microscopy anglysi
Results: CDH16 was expressed in the follicularsceli human and mouse thyroid gland, where it calleed with
CDH1 at the basolateral plasma membrane. CRYAB exggessed as well in thyrocytes and its staining mware
diffuse all over the cell. The expression of CDHa&hyroid cell cultures was dependent upon TSHbtaer thyroid
differentiation markers, such as Pax8, sodium/iedigmporter and thyroperoxidase. During embryomieetbpment,
CDH16 was expressed in the mouse thyroid at EIB5,days after the main thyroid-specific transdoiptfactors
involved in thyroid cell differentiation, and itxgression persisted throughout the adult life. iman thyroid tumors
CDH16 and CDH1 expression was progressively lostua®rs progressed from benign adenomas to diffiated
carcinomas (PTC, FTC) and anaplastic carcinomad (RIATC). CRYAB expression was also markedly deseea
By confocal microscopy, CDH1-negative tumor celerevnegative for CDH16. However, CDH16-negativésoebuld
be positive for CDHL1 staining, indicating that tlegluction in the expression of CDH16 occurred eadind was more
pronounced than that of CDH1. Conclusions: CDH1éxisressed in the thyroid gland during embryonizettgpment
and in the adult, and TSH regulates its expressighyroid cell cultures. CDH16, as well as CDH4 last in thyroid
tumors, but the former is the first to be lost dgritumor progression. CRYAB is also down-regulaitechyroid
tumors. Overall these results are suggestive afl@af CDH16 in thyroid gland development and ie firocess of
tumor progression. CDH16 may turn out to be releasra diagnostic and/or prognostic marker in tisycarcinomas.
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Estrogen receptor beta exerts tumor repressive furions in human malignant pleural mesothelioma
Pinton Giulid, Thomas Warren Manente GabrielfaHarvey Brian JB Mutti Luciand, Moro Laura
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Background: The role of estrogen and estrogen tecep oncogenesis has been investigated in varaalignancies.
Recently our group identified estrogen receptoab@R3) expression as an independent prognostic factahén
progression of human Malignant Pleural Mesothelio(WMe), but the underlying mechanism by which [ER
expression in tumors determines clinical outcommaaies largely unknown. This study is aimed at itigaging the
molecular mechanisms of BRaction in MMe cells and disclosing the potenti@nslational implications of these
results. Methods: We modulated ERXxpression in REN and MSTO-211H MMe cell lines aewhluated cell
proliferation and EGF receptor (EGFR) activatioesRlts: Our data indicate that ERnockdown in ER positive cells
confers a more invasive phenotype, increases aaghoindependent proliferation and elevates the titotise
activation of EGFR-coupled signal transduction patys. Conversely, reexpression of [Ei ER negative cells
confers a more epithelioid phenotype, decreasésdhpacity for anchorage independent growth andrdmodulates
proliferative signal transduction pathways. We tifgra physical interaction between BREGFR and caveolin 1 that
results in an altered internalization and in actele reduced activation of EGFR-coupled signalingen ER is over-
expressed. We also demonstrate that differentiatesssion of ER influences MMe tumor cell responsiveness to the
therapeutic agent: Gefitinib. Conclusions: Thigdgtdescribes a role for BRn the modulation of cell proliferation and
EGFR activation and provides a rationale to faatifitthe targeting of a subgroup of MMe patients wioald benefit
most from therapy with Gefitinib alone or in comdiiion with Akt inhibitors.
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HIV-1 Tat counteracts the post-activation turn-off of NF-kB through association with kB-a repressor and p65
subunit of NF-kB

Fiume Giuseppe Trimboli Francesca Palmieri Camilld, Falcone Cristina Di Salle Emanuefa Rossi Annalish
Pontoriero Marileng de Laurentiis AnnamariaScala Giuseppg, Quinto llean&?

'Department of Experimental and Clinical Medicinenitérsity of Catanzaro "Magna Graecia", Catanzaittaly
’Department of Biochemistry and Medical Biotechng|ddniversity of Naples "Federico II", Naples, kal

Background: Enhanced N&B activity is present in HIV-1-infected cells leadito up-regulation of NkB-dependent
expression of pro-inflammatory genes. It is stificlear how HIV-1 counteracts the negative feed baichNF«B
operated by the NkB-dependent transcription and new synthesis ofkBRrhibitors, including B-a. We previously
reported thatdB-o directly associated the arginine-rich motif of tH8/-1-encoded Tat trans activator promoting the
nuclear export of the viral protein (1). Here, wavé investigated whether HIV-1 Tat sustains thexdBFactivity by
interaction with kB-o and the p65 transcriptional subunit of NB- Results: Tat inhibited the post-activation taiffi-
of NF«B in Jurkat cells upon single round infection witlB2env-pseudotyped NL4-3 R-E- Luc virions as vaslin
HelLa cells stimulated with PMA. The N&B activity was analysed by western blotting of maecl and cytosolic
extracts to detect the nuclear translocation of, g% by EMSA using the 32P-labelled-double-strandié-«B
oligonucleotide. In PMA-stimulated Hela cells, Tats found associated witkB-o by co-immunoprecipitation
causing the release of p65 from the complex wéBrd. By EMSA using in vitro translated proteins, Tabmoted the
p65 binding to DNA in presence afB-a by interfering the inhibitory binding okB-a to p65. The Tat competition of
the kB-a/p65 complex was confirmed by co-immunoprecipitatisssay. The mutant Tat R(49-57)A, lacking the
arginine rich-domain required for the binding t@ta, did not counteract th&B-o inhibition of p65. Accordingly with
physical interaction, Tat interfered theBlra inhibition of the p65 transcriptional activity transient expression assay
using thexB-Luc reporter. As additional mechanism of NB-activation, Tat associated with p65 as measuseih b
vivo and in vitro co-immunoprecipitation. The Cyskrregion of Tat and Rel region of p65 (1-121 waje involved in
physical interaction of the two proteins. By mdbilshift assay, Tat and not Tat C(22, 25, 27)A éased the p65
binding affinity to DNA. By super-shift analysisafwas present in the p65 complex bound to thecBlleEnhancer. We
determined the action of Tat on the expression ®®-lih, a chemokine activated in neuronal glia cells D&
patients. A bioinformatic analysis by Jaspar sofevaentified three putative N&B enhancers in the MIPel
promoter. As measured by Real-Time PCR, Tat enfthtiee expression of the MIRxIgene in transfected Jurkat and
HelLa cells, while TatC(22, 25, 27)A and Tat R(49/%&did not have any effect. By chromatin immunopéation,
Tat increased the recruitment of p65 at the magabiNF«B enhancer from the transcription initiation sifettee MIP-
la gene. Moreover, Tat was present within the p65mermbound to the NkB enhancer. Tat also promoted the
removal of kB-a from the same NkB enhancer while increasing the recruitment of Sevdsphorylated RNA
polymerase Il. Conclusions: This study describaesogel mechanism of NkB activation by HIV-1 Tat. We have
shown that Tat hijacks theB-o inhibitor and associates with p65 at the RB-enhancer increasing the NB- DNA
binding affinity and preventing the NEB removal by kB-a. These findings suggest novel therapeutic strasegjiimed
to counteract the cross talk of TatBla and p65 to interfere the abnormal inflammatorypoese in AIDS. Reference:
1. Puca A, Fiume G, Palmieri C, Trimboli F, OlimpiE, Scala G, Quinto I. IkappaB-alpha repressesr#mscriptional
activity of the HIV-1 Tat transactivator by prommugiits nuclear export. J Biol Chem. 2007 Dec 21(38p37146-57.
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mother-of-snow-white (msw): a maternal effect allel affecting behavior and the formation of the leftright body
axis in zebrafish.

Domenichini Alicé, Dadda Marc Bisazza Angef Argenton Frances¢o
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The vertebrate body plan displays distinct leftitigsymmetries in the position of visceral orgdrrfsis asymmetrical
organization extends to the vertebrate brain thabth anatomically and functionally asymmetrice Tievelopment of
left-right patterning and cerebral lateralizatioe ghought to be regulated by evolutionary conskryenes. Here we
report the evidence of the maternal effect allet¢h@r-of-snow-white (msw) controlling the estabirsnt of LR body
asymmetries in a vertebrate embryo suggesting cosmdanechanisms in the evolution and establishroettiis trait.
In a recent study Facchin and colleagues [1] shaiatithe progeny of lines of zebrafish artificjafielected for the
right eye preference in scrutiny a mirror had ani§icant increase in the frequency of reversedgiit asymmetry in
the epithalamus. In the present study it is progdlat Facchin’s selection for behavioral latewlizn could have lead
to the isolation of a spontaneous maternal efféetearesponsible for the disruption of normal {8ght patterning in
zebrafish neuroanatomical structures. We analyedyenetic transmission of the msw allele and veatitied three
different classes of females according to the peagge of reversed brain asymmetries in their oiffigprFemales
generating a frequency of 0-5% (class I), betweand12.5% (class Il) and females generating nae 12.5% (class
[lI) of progeny with reversed asymmetries. Animé&iem the last group were considered as homozygeasssive
females for the msw allele (HRF). We also invegédain the three classes the expression of memdfesgnaling
pathways responsible for the establishment of véd@nd diencephalic left-right asymmetries and sneed the size of
Kupffer's vescicle (KV). We found that HRF offspgrhad smaller KV and, sometimes, no vesicle atVsk. could
observe a correlation between the frequency ofrsedeparapineal and the size of KV. The msw altele shown to be
semi-dominant as class Il females showed an intdiate phenotype. Our hypothesis suggests that enslle of KV
can reduce the amount of morphogens accumulatethéyeftward flow, thus leading to a randomizatiohthe
expression of genes of the Nodal pathway. Moreaxeeevidenced significant behavioral differencesveen fish with
opposite parapineal position subjected to variaterality tests. We could also discuss a compléxddavant influence
of neuroanatomical asymmetries on zebrafish pel$pr@]. Now using Paired-end Mapping and next-geation
sequencing techniques (SOLID approach) we are giiridentifying the msw allele. 1. Facchin, L. Afgenton, and
A. Bisazza, Lines of Danio rerio selected for opfobehavioural lateralization show differencesamatomical left-
right asymmetries. Behavioural Brain Research, 20@9 (1): p. 157-165. 2. Dadda, M., et al., Ealifferences in
epithalamic left-right asymmetry influence lateralion and personality of adult zebrafish. BeharabuBrain
Research. 206 (2): p. 208-215.
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Cellular senescence in skeletaemitendinosus muscle: correlation between 4-HNE adducts, telomefs length,
stress proteins and physical activity level.

Magi F, Duranti G, Druzhevskaya A Ripani B, Margheritini B, Sabatini § Pittaluga M., Parisi  Caporossi B

'Dep. of Health Sciences, University of Rome “Famdi¢o”, Italy and “Sports Genetics Laboratory, St Petersburg,
Russia

Telomeres shortening that occurs during normal deflsion lead to cellular senescence and finalijing. Chronic
oxidative stress is also involved in telomere swrtg, increasing telomere loss, whereas antiokxiddacelerate it
(Saretzki and Von Zglinicki, 2002). 4-HNE, a magdehydic end-product arising from lipid peroxidatiin response
to oxidative stress, is able to induce accumulatbmodified proteins during aging, oxidative sigeand in a large
number of human disease processes, often sustaynaflammatory reactions (Poli G. and Schaur RBesides, heavy
exercise can increase mechanical damage to preteicture as well as ROS generation, but it is aksdl
demonstrated that regular exercise can up-reguatioxidant defences and stress protein responsejidmg
adaptation towards related and non-related strgsdars delaying cellular senescence (Ji, 2002).1i&in objective of
this study was to investigate the relationship leetwtelomere length, 4-HNE adducts, stress progsponse and
aging in human skeletaemitendinosumuscle, and their potential modulation by diffdrdagree of physical training.
Semitendinosus muscle biopsies from 29 healthy radldts (16-56 yrs), with different sport activityvels, were
collected during knee surgeryhe samples were analyzed for telomere length (&R&dysis), HNE adducts, small
HSPs (HSP27 andB-crystallin) and catalase (CAT) activity conterfctivity level (Sedentary, Recreational,
Competitive) was classified according to Tegnetesoahich mainly refers to the knee mechanicalsstf@egner and
Lysholm, 1985). TRF analysis showed that telomdémrtening is positively associated with aging (9&), but no
correlation was identified with respect to spottivaty level. 4-HNE,HSPs levels and CAT activity showed individual
variability not correlated neither with age nortwgport activity level, even if HNE damage seemstoease slightly
with age. Moreover, HNE damage seems to be retatéelomere shortening, given that subjects witfhbr telomere
shortening showed a clear tendency to accumul&i®lE-adducts, whereas subjects with lower teloméigatening
showed an opposite correlation. Our study confirthe correlation between telomere length and aging i
semitendinosus muscle of adult healthy subjdtsliminary results indicates that the extent ofEHatducts does not
correlate with age, small HSPs expression, or physictivity levelevaluated by Tegner scale, while a positive
correlation was observed between HNE damage anchéek shortening. This data confirm that also diidastress, as
well as physiological aging, is involved in telomeshortening, supporting the role of telomeres asmsible target of
oxidative DNA damage.
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c-Myb supports erythropoiesis by transactivating KLF1 and LMO2 expression
Bianchi Elisd, Zini Robertd, Salati Simong Tenedini Elen Norfo Ruggierd, Ferrari Sergiy Manfredini Rosselfa
'Department of Biomedical Sciences, University ofistm and Reggio Emilia, Modena

The c-Myb transcription factor is highly expressiedimmature hematopoietic cells and down-regulatienling
differentiation. c-myb is essential for the hemaiefic development, as c-myb-/- mice die at E15 wukailure of fetal
hepatic erythropoiesis. To gain further insights ithe role of c-myb during the hematopoietic lige@ommitment, we
studied the effects of c-Myb silencing in human @b3iematopoietic stem/progenitor cells. c-Myb gilag in CD34+
cells was performed by transfection of siRNAs usiing Amaxa Nucleofector® Technology. In order tefxe-Myb
expression silenced for all the commitment phas€®84+ cells, each sample was nucleofected 3 tioese a day.
Moreover, to exclude non-specific effects of siRMécleofection, for each experiment, together witk sample
transfected with the siRNAs targeting c-Myb, onengke electroporated without siRNAs and one transféevith a
non-targeting siRNA were performed. c-Myb silenciffects on CD34+ cells differentiation ability westudied by
methylcellulose and collagen-based clonogenic assaygl by morphological and immunophenotypic analyasfter
liquid culture. Furthermore, we investigated by marray analysis the changes in gene expressiarcéadby c-Myb
silencing. Methylcellulose assay revealed a renidekimcrease of the percentage of monocyte (CFl:dIhnies and a
decrease of the erythroid ones (BFU-E) in c-Mykesied CD34+ cells. Moreover, collagen-based clonicgassay
demonstrated that c-Myb silencing strongly enharthesmegakaryocyte commitment of CD34+ cells. Ireagent
with these data, flow cytometric analysis showedremease in mono-macrophage and megakaryocytédinacin c-
myb-silenced cells, while the erythroid populatiovas strongly decreased. Morphological evaluation Mdy
Grunwald-Giemsa stained cytospins further suppotted conclusion that c-myb silencing forces the @b3ells
commitment towards the macrophage and megakarytioggges at the expense of the erythroid one. @gpeession
profiling of c-Myb silenced CD34+ cells enabled tasidentify new putative targets which can accofant c-Myb
knockdown effects. Indeed, Chromatin Immunopreatpn and Luciferase reporter assay demonstratidctiviyb
binds to KLF1 and LMO2 promoters and transactivétteg expression. Functional rescue experimerdsvet that the
retroviral vector-mediated overexpression of KLFH 4 MO2 transcription factors in c-Myb silencedlsdb able to
rescue, at least in part, the impaired erythroiedintiation. Our data collectively demonstratattb-Myb plays a
pivotal role in human primary hematopoietic sterog@nitor cells lineage commitment, by enhancingreopoiesis at
the expense of megakaryocyte diffentiation. Inipaldr, we identified c-Myb-driven KLF1 and LMOZ2ainsactivation
as the molecular mechanism through which c-Myb legga erythroid versus megakaryocyte lineage fatistbn.
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Study of the genetic basis of Autosomal dominant turnal frontal lobe epilepsy
Sansoni Veronica Bouchardy Isabelfe Picard FabienrfeCombi Romina
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Autosomal dominant nocturnal frontal lobe epileg8PNFLE) is an idiopathic partial epilepsy charaized by a
wide spectrum of stereotyped motor manifestationsstly occurring during NREM sleep. ADNFLE is ratayt
probably underdiagnosed since semeiological siiidar make it difficult to distinguish this disonderom
parasomnias. The main differentiating features attarizing ADNFLE are: a) several attacks per nigtheiny time
during the night; b) brief duration of the attack$;stereotyped motor pattern. Nocturnal video-potgnography is
crucial for the diagnosis. Since 1995, mutationssg®y a gain of function of the neuronal nicotimicetylcholine
receptors were reported in three different subu(@slRNA4, CHRNB2 and CHRNAZ2). More recently, putati
susceptibility nucleotide variations affecting theomoter of the CRH gene and altering the cortaqutr releasing
hormone levels were reported by our group in soatepts. Altogether, mutations have been identifirednly 10 to
15% of ADNFLE families and the causal gene remaimsnown in the others. The limited number of faeslwith a
defined genetic cause so far published, makes py@@@enotype correlations difficult. Moreover, thariability of
expression of symptoms observed even among membéhe same family with the same genetic defectleasjzes
the need to understand the multiple influences amsiple for the phenotype in each individual. CRe¢tsaas a
neurotransmitter or neuromodulator in extrahypaimt circuits to integrate a multisystem resporsesttess that
controls numerous behaviors such as locomotor iggtignxiety, food intake, sexual behavior, sleapusal and
learning. A role of this hormone could explain sfieAADNFLE aspects: in particular, the presenceabfeast one of
the two identified nucleotide variations resultecbe associated with very high CAP rate, suggedtingan impaired
regulation of the CRH level could led to the repdrfragmentation of the NREM sleep and to an &altaraf the sigma
activity. Thalamocortical circuitry involved in theeep spindles may be a factor in triggering sezun ADNFLE.
Even in families with mutant nicotinic receptordated to an increased sensitivity to acetylcholittee exact
pathophysiological mechanisms leading from abnorniebtinic receptors to focal frontal lobe epilepseizures
remain poorly understood. The occurrence of ADNF&&izures at arousal from non-REM sleep suggests the
involvement of defective nAChRs in the cholinergathway ascending from mesencephalon to thalanidbedime
ACh is released during transitions from sleep t&king Orexin is the other principal substance ineal in arousal
induction from sleep: the co-release of acetyletoland orexin allows arousal from sleep with conitamh cortical
activation and the presence of postural muscle. tomeontrast to acetylcholine, orexin is activetyolved only in the
transition from non-REM sleep to waking. Mutatioinsthe orexin receptor and peptide have been fdoniehduce
narcolepsy in animal models, but only one mutatiothe orexin gene has been identified in a patitit early onset
narcolepsy. We postulated that some forms of ADNIEbHId be caused by gain-of-function anomalieshef drexin
system, and analysed the genes of the orexin syist@h ADNFLE unrelated probands, to detect posdiyticausative
genetic variants. We analysed the three geneseobthxin system: the single preproorexin gene (HCRhich
encodes orexin-A and orexin-B, and the HCRTR1 a@RMR2 genes, which encode the two receptors. Nengatly
pathological variants were identified, in all thigenes. The absence of mutations in the threedtgstees in 21 patients
makes improbable an involvement of the orexin sysie the pathophysiology of ADNFLE. Orexin measuireshe
CSF of ADNFLE patients could further substantidige absence of involvement of the orexin systemimNALE
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Identificazione di elementi in cis e di fattori intrans implicati nella regolazione post-trascrizionde del gene
CDK5R1
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Il gene CDK5R1 codifica per p35, una proteina mesléa per I'attivazione della chinasi CDKS5, la ctiivita gioca un
ruolo chiave per il corretto sviluppo e funzionameedel SNC. L'iperattivazione di CDK5 mediata débpfammento
proteolitico di p35, € inoltre implicata nella pgémesi di diverse malattie neurodegenerative, widac malattia di
Alzheimer. L’attivita di CDK5 dipende unicamentei dizelli di p35, € quindi indispensabile che I'esgsione di
CDK5R1 sia strettamente regolata. CDK5R1 € carai@io da un 3'UTR di 2725 bp, fra i piu lunghidia annotati,
che presenta un elevato grado di conservazioneeesilielementi regolatori predetti, in particol@lementi ARE; cio
sembra suggerire che questa regione sia importaetecontrollo dell’espressione di CDK5R1 a livelfmost-
trascrizionale. Abbiamo precedentemente dimosth®il 3'UTR di CDK5R1 é implicato nel controllo Itk stabilita
del trascritto, anche mediante il legame delle nE¥|Aattori stabilizzanti neuronali che riconoscosequenze ARE.
Sempre nello stesso studio abbiamo individuato regione del 3'UTR (C3.1) che ha un effetto fortemsen
destabilizzante sul trascritto di CDK5R1. Succemsignte abbiamo focalizzato la nostra attenzionla sefjolazione
post-trascrizionale mediata da un’altra importactasse di fattori in trans, i microRNA (miRNA). Llialisi
bioinformatica del 3'UTR di CDK5R1 ha predetto laegenza di numerosi siti di legame per miRNA. Llaha
guantitativa dei miRNA con il maggior numero dii siirget predetti in cinque linee cellulari ha mmagt una
correlazione inversa tra I'espressione di miR-10%iR-103 e i livelli di p35. E interessante far aet che questi due
mMiRNA sono deregolati nel cervello di pazienti gdlzheimer e potrebbero quindi avere un ruolo nella patogenesi.
Abbiamo quindi dimostrato che I'overespressionendk-107 e miR-103 in cellule SK-N-BE porta ad uigngicativa
diminuzione di p35, mentre la loro downregolazipoeta ad un suo aumento. L'overespressione deimdR&A causa
inoltre una ridotta capacita di migrazione delllute. La co-trasfezione di un costrutto lucife@siche contiene il
3'UTR di CDK5R1 con il precursore dei due miRNA ¢pmiR-103/107) porta ad un abbassamento dell'&itivi
luciferasica rispetto allo stesso costrutto traafetda solo, a supporto di un’azione diretta dei thiRNA sul 3'UTR di
CDK5R1. La generazione di costrutti luciferasiceatontengono i diversi siti target predetti per fii#3/107, o privi
dei siti stessi, e la loro co-trasfezione con éqursore dei miRNA ha permesso di individuare tm sill quale i due
miRNA sembrano agire in maniera specifica. Nel loomplesso, questi dati suggeriscono che miR-16@R:107
abbiano un’azione regolatoria sull’'espressione AKBR1. Si sta ora analizzando la presenza del’'mRNEDK5R1
nella frazione polisomale, prima e dopo trasfeziooe i due miRNA, per studiare il loro effetto sutraduzione di
p35. L'effetto destabilizzante causato dalla regi@8.1 non sembra tuttavia essere dovuto all’azémieniRNA, in
qguanto la delezione del sito target all'internadsa non causa un aumento dell'attivita lucifeeagigpetto al costrutto
wild-type. Saggi di UV-crosslinking e pull-down cbmplessi RNA-proteine, finalizzati alla ricercafatori regolatori,
evidenziano la presenza di bande specifiche peretaone C3.1: queste bande verranno analizzate amedi
spettrometria di massa per l'identificazione detdia proteici che legano questa porzione di 3'UTBuesto studio
evidenzia come il 3'UTR sia coinvolto nella modutae dell'espressione di CDK5R1 attraverso elemantis e
fattori in trans, suggerendo che esso possa averaalo chiave nel regolare i livelli d’espressiated gene durante lo
sviluppo del SNC. La compromissione di questi meiai di regolazione potrebbe essere coinvoltaargditogenesi
di disordini cognitivi e malattie neurodegenerative
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Molecular mechanisms underlying the antitumor actiity of Gonadotropin-Releasing Hormone and its recefors
Limonta Patrizid, Montagnani Marelli Maring Mai Stefanid, Moretti Robertd
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The hypothalamic decapeptide GnRH (Gonadotropir&sihg Hormone) is well known as the key regulafothe
pituitary-gonadal axis, through the activation pésific receptors (GnRH-R) on pituitary gonadotmpBoth GnRH
and GnRH-R are also expressed in tumors wheredabiegs an autocrine loop, endowed with a stronigpratfiferative
(thorugh the arrest of the cell cycle) and antirsigtiic activity. However, a possible link betweba GNRH/GnRH-R
system and the apoptotic machinery, in tumor celidl, remains to be defined. Recently, a seconthfof GnRH
(called GnRH-II) has been identified in humans. GRIR which is encoded by a different gene, is associated with
antitumor activity; in this context, efforts havedm made to identify the receptor (called typedRB-R) which might
specifically mediate the actions of this isoformtbé decapeptide. However, to date, no transcthms could be
translated into a conventional, full length, funcotil receptor have been found in humans. Baselese tobservations,
the present experiments have been performed wafijy the possible link between GnRH/GnRH-R ahd apoptotic
machinery; 2) identify the receptor which mediates antitumor activity of GnRH-II. These studievddeen carried
out in androgen-independent prostate cancer gebsjously widely shown by our Laboratory to exgrése antitumor
GnRH/GnRH-R system. 1) By genome wide transcriptoamalysis (Affymetrix Human Genome U133 Plus 2rfax)
we observed that GnRH-R activation increases tipeession of the pro-apoptotic protein Bax; thesa eaere further
confirmed by Western blot analysis. Moreover, GnRHactivation significantly increased the expressafnthe
dephosphorylated (active) form of the pro-apoptgtiotein Bad, belonging to the BH3 only superfamiftgmbers.
These data indicate that, in tumors in which iexpressed, in addition to its antiproliferativelargtastatic effect,
GnRH might also activate the apoptotic machinehese data were further confirmed by the observatiahGnRH-R
activation sensitizes prostate tumor cells to the-gpoptotic activity of chemotherapeutic drug®.(i.Docetaxel),
through the activation of the apoptotic effectosmase-3. 2) To identify the receptor which mightdiage the
antimitogenic activity of GnRH-II, the short intering RNA (siRNA) technique was employed. Cancdlsceere
transfected with a GnRH-R siRNA (specifically taigg the classical form of the receptor) or wittype || GnRH-R
SiRNA,; the efficiency of transfection was confirmed RT-PCR, Western blotting and immunofluoresceskencing
of GnRH-R was found to completely reverse the GriR&htiproliferative effect. On the other handgsiting of type
I GNRH-R did not affect the antimitogenic activity GnRH-II. Moreover, this Laboratory has previlyushown that,
in cancer cells, the GnRH-R is coupled to the GailgAMP signal transduction pathway. In the pressqeriments,
we demonstrated that GnRH-II significantly counttsathe forskolin-induced cAMP accumulation; thifeet was
completely abrogated after silencing of GhnRH-R. @rakogether, these data demonstrate that, in peosamcer cells:
1) the GnRH-R is linked to the pro-apoptotic maemnand its activation sensitizes tumor cells ® dfffects of pro-
apoptotic agents; 2) the classical form of the GriRIrhediates the antitumor activity of both GhnRH @BRH-II.
(Supported by MIUR/PRIN and by PUR)
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Conditional knockout NPY-YIR mice as an experimentimodel to study gene-environment interaction
Palanza PaotaParmigiani StefarfpBertocchi llarid, Longo Angeld, Eva Carolina

! Universita' di Parma
2 University of Torino

The molecular mechanisms underlying psychiatriordisrs are poorly understood. Among the genes oaratnonly
associated with psychiatric disorders are thoseding for the neuropeptide Y (NPY) and its receptdNPY exerts
important functions as anxiolytic peptide modulgtimter-individual variations in emotion and strassilience in
humans and animals. On the other hand, most pgyichidisorders arise from the interaction betweamadic

predispositions and environmental risk factorspanticular, stressful life events are known to pagrominent role in
triggering the first episodes of anxiety and degiresdisorder. As well, preclinical evidences hight the prominent
role of early life events, particularly of parentahres, in influencing the risk for multiple formsf adult

psychopathologies, including anxiety, depressiongdddiction, schizophrenia and developmentalrdess. Within

this context, the purpose of the present studg idetermine the role of the best characterized K&éptor, i.e. Y1R,
in emotional behaviour and vulnerability to pychtmpagies by using a genetic and behavioural styat&ge animal
model used is a conditional knockout mouse lineRfY/-) in which Y1R function is inactivated postally in anterior
forebrain and limbic brain structures, but not ypbthalamus. The role of maternal cares as the emmironmental
predisposing factor in early life will be investigd by fostering litters to dams of differing mouseains and
examining their emotional phenotype. Y1Rfb -/- ctiodal mutants showed increased anxiety in elelg@ies maze
and open field tests as compared to control litltes In addition, starting at P38, forebrain-sfiedilR -deleted mice
showed a rapid and permanent reduction of body Weaemonstrating direct evidence for a criticderof forebrain
Y1R in the regulation of energy homeostasis. Batraliphenotype of Y1Rfb-/- conditional mutants wassociated
with a significant decrease of CRH immunoreactibers in the central amygdala. However, variatiomiaternal care
is a determinant factor to unmask the phenotype fl¥2R mice, suggesting a potential role of limbi&éR in long

lasting consequences of maternal care on offspibghavior.
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Molecular mechanism for the retention in the ER ofthe mutant Frizzled4 L501fsX533, which results in he
dominant form of familial exudative vitreoretinopathy (FEVR).

D'Agostino MassimbLemma Valenting Caporaso GabrieftaMallardo Massimy Bonatti Stefanb
'Department of Biochemistry and Medical Biotechng|dgniversity of Naples Federico I

Familial exudative vitreorethinopaty (FEVR) is agré&ditary ocular disorder characterized by an atregsation of the
growth of peripheral capillaries leading to an awdar peripheral retina. This condition may leadctmpensatory
retinal vascularization which is thought to be ioeld by hypoxia from the initial avascular insulew vessels easily
break causing exudates and bleeding followed byrisga retinal detachment and blindness. Mutation§rizzled4
(Fz4), a member of the cell surface Wnt family moes, were found in many FEVR patients. Fz reasptonsist in
seven transmembrane (TM) domains, a large extrdaellomain which is the binding site for solubahds as Wnt,
3 extracellular and cytosolic loops that conneet T domains, and a short cytosolic tail that plagsimportant role
in signaling (1). In a autosomal dominant form &R (the most frequent and henceforth referredzsFEVR), the
deletion of two nucleotides in the coding sequdreds to a frameshift and to the synthesis of aantyirotein with a
completely different truncated cytosolic tail (L36X533). The result of this mutation is the tigletantion of the
receptor in the endoplasmic reticulum (2). Furthemen it has been proposed that Fz4-FEVR traps k2id ER by
oligomerization and prevents its expression to glesma membrane, thus performing its dominant effar: Our
recent results showed that the transport to thenpdamembrane of Fz4 requires the 2 last valinduesiwhich are part
of a C—terminal valine motif that binds PDZ domab®saring proteins. We showed that two such protgdRASP65
and 55, mostly located in different Golgi companttise binds Fz4 and are necessary for its transpahte cell surface.
Fz4-dVV, a recombinant Fz4 deleted of the 2 teriniradine residues, reaches the plasma membrane hegsh
efficiently than Fz4. In addition, Fz4-FEVR-VV, FZBEVR extended with two terminal valine residuesscues
largely cell surface expression (4). But, how tplain the strong retention of Fz4-FEVR in the ERies Fz4-dVV,
the removal of a C-terminal valine motif does natvents ER exit of several other proteins. In oftdeunravel the
molecular mechanism of the retention of Fz4-FEVREhm ER, we have extensively mutagenized the ciitotsol and
intracellular loops of Fz4-FEVR. We found that ttheletion of the last seventeen aminoacids rescagsaly cell
surface expression. This results suggested themreof an ER retention motif in the distal portadrihe cytosolic tail
of the mutant receptor. To confirm this hypothesis,replaced the cytosolic tail of the G glycopioteoded by the ts-
045 mutant strain of VSV (VSVG) with the tail of lde-type and mutant receptor. We found that thenehic VSVG-
Fz4 FEVR tail was completely retained in the ERewdas VSVG-Fz4 tail exited from the ER as welltas ieporter
VSVG protein. Intriguingly, also the substitution the third intracellular loop of T425K426 with alae residues
partially rescued cell surface expression of Fz44REsuggesting that the third intracellular loopyne involved in
ER retention of the mutant receptor. Current warfocussed on the identification of the ER retentimotif and of the
cellular protein(s) that should decode such matitdsien-yu Wang et al. 2006 2. Robitaille J. e8I02 3. Kaykas A.
et al. 2003 4. D’Angelo G. et al. 2009

36



Abstract Presentazioni Orali

Molecular basis of Charcot-Marie-Tooth type 2B disase
Cogli Laurd, Lecci Raffaelld, Bramato RobertaProgida Cinzig Bucci Cecilid

1Di.S.Te.B.A., Universita del Salento
2University of Oslo

The hereditary sensory neuropathies are a cligieall genetically heterogeneous group of disordénsrcot-Marie-
Tooth disease (CMT) is the most common inheritedromuscular disorder, with a prevalence of 1 ped025
individuals, and more than 30 genetic loci thatassociated with different forms of the disordevehaeen identified.
It is also known as hereditary motor and sensoryamathy (HMSN) and is a degenerative nerve digofit causes
muscle weakness and atrophy in the feet, legs,shand forearms. It is characterized by progresisise of use and
sensation in the limbs. Muscles fail to receivensiation from the nerves, and then begin to wastaya(atrophy).
Atrophy in the small muscles in feet and hands eaube curl of fingers and toes. There are sevVerals of CMT.
Charcot-Marie-Tooth hereditary neuropathy type Q) is an axonal (non-demyelinating) peripheralinopathy
characterized by distal muscle weakness and atraphg sensory loss, and normal or near-normal @eanduction
velocities. Four missense mutations in Rab7 (alsBiflPase evolutionarily conserved from yeast to annexpressed
in all tissue, which controls transport to endocydiegradative compartments) cause the Charcot-Mai¢h 2B
disease: Leul29Phe, Lys157Asn, Ans161Thr and VMEB2These mutations target highly conserved anaicids.
We have demonstrated that CMT2B-causative Rab7 nmhptateins have higher Koff for nucleotides conguhto the
wt protein (particularly high for GDP), and, asansequence, lower GTPase activity. In additions¢hmutant proteins
are predominantly GTP-bound in the cells, and ate # rescue Rab7 function when expressed in Rdbiieed cells.
Since we previously demonstrated that a Rab7 dorhimegative mutant (T22N) stimulates neurites avigh in PC12
cells, we decided to test if CMT2B mutants affectedirites outgrowth. Interestingly, expression MT2B-causing
Rab7 mutant proteins in PC12 and in Neuro2A calkssl caused a strong inhibition of the outgrowtimedirites longer
m. In addition, inhibition of neurite outgrowth blyesgithan 50 CMT2B-associated Rab7 mutants was confirbye
impaired up-regulation of the growth-associatedtggno 43 (GAP43) in PC12 cells and of the nucleaurapal
differentiation marker NeuN (Neuronal Nuclei) in INe2A cells. Expression of a constitutively actikab7 mutant
(Rab7 Q67L) had a similar effect to the expressibithe CMT2B-associated mutants. These data, theg o be
confirmed in neuronal cells, indicate that the CNB¥@using Rab7 mutant proteins impair neurite agh and
neuronal differentiation. The onset of CMT2B is idgrthe third decade of life and, therefore, depglent is not
impaired in CMT2B patients. This suggests thatRlad7 mutant proteins selectively affect regenenabibneurons at
later stages. These results indicate that stradgiecontrol and lower Rab7 activity in neuronsldolbe a targeted
therapy for CMT2B.
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Developmental defects and motor neuron alterationglue to mitofusin 2 gene (MFN2) silencing in zebragh: a
new model for Charcot-Marie-Tooth type 2A neuropatly.

Vettori Andred, Bergamin Giorgiy Moro Enricd, Vazza Giovanrj Tiso Natascig Argenton FrancesépMaria
Luisa Mostacciuold

! Department of Biology, University of Padova

The development of new animal models reveals tcaberucial step in determining the pathological nagi$m

underlying neurodegenerative diseases and is éasentthe development of effective therapies. kiéee investigated
the zebrafish (Danio rerio) as a new model to stGtharcot Marie Tooth disease type 2, the most comfoom of

peripheral axonal neuropathy characterized by éhecve loss of motor neurons. CMT2A is causedrations of
mitofusin 2 (MFN2) a dynamin-like GTPase locatedhrm outer membrane of mitochondria required tonmte the
mitochondrial fusion processes and to control EReahiondria tethering. Using a knock down approaah provide

evidences that during embryonic development, m#iofl2 loss of function is responsible of severalrphological

defects and motility impairment. Immunohistocherhicevestigations revealed severe alterations inomateurons
characterized by shortened and branched axonslyrime demonstrated the ability of human MFN2 w&lamce the
downregulation of endogenous mfn2 in zebrafishthiemr supporting the conserved function of the MFRjé¢Re. These
results highlight the essential role of mitofusinn2the motor axon development and demonstrateptitential of

zebrafish as a suitable and complementary platfimmdissecting pathogenetic mechanisms of MFN2 tiaria in

vivo.
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Oxidative stress in denervated muscle

Abruzzo Prowvidenza Mariadi Tullio Simond, Marchionni Cosetta Fané Giorgié, Carraro Ugd, Lenaz Giorgid,
Marini Marind
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2 Department of Basic and Applied Medical Scientisversity G. d’Annunzio, Chieti, ltaly

3 Italian C.N.R. Institute of Neuroscience, Depaminef Biomedical Sciences, University of Padudylta
* Department of Biochemistry, University of Bologhaly

Muscle atrophy results from a wide range of cond#i including cancer, neurodegenerative diseasmsnas and
ageing, and partial or total lost of skeletal mascinervation (denervation). Several evidences esigthat Reactive
Oxygen Species (ROS) and mitochondrial dysfuncfitay an important role in muscle atrophy. In ortieevaluate
whether ROS may play an important role during dest#on, rat Tibialis Anterior (TA) skeletal muscleas isolated
after 15 days or 3 months from surgical sciatiozaed@ransection. Following denervation, a progressicrease of ROS
production in TA muscle can be observed. We sugtpsttwo vicious circles contribute to such in@@aln fact the
excess ROS lead to oxidative damage to the musetelbmanes and to the contractile apparatus, as ddrated by the
increase in lipid peroxidation and by a progressigs of ionic channel and pump activity, assodiatéth an increase
of cytosolic Ca2+. In a Ca2+ enriched environmarntalcium dependent Phospholipase A2 (cPLA2) magchigated,

which hydrolyzes the membrane peroxidized lipidstdbuting to the increase in ROS amount. FurtheenBOS may
directly induce the expression of transcriptiontdas such as PGC-lalpha, which enhances the bisigené the

OXPHOS enzymes, leading to an unbalance in theesgmn of the different complexes of the mitochadr
respiratory chain. We identify in mitochondria thest important site of ROS production. Muscle cedlact to the
excess ROS by up-regulating the synthesis of cyateptive and anti-oxidant enzymes. However, syshegulation

decreases with denervation time, probably owinthéoprogressive degeneration of the muscle ceitesanti-oxidant
defences appear inadequate to counterbalance settdROS production with increased denervation tiame anti-

oxidant therapeutic strategy seems to be advisalile several medical conditions where the nerusaie connection
is impaired.
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Combined transcriptome and translatome profiling identifies HUR as a key mediator of estrogen-induced
sequence-dependent translational control in MCF-7als.

Marina Alamanot, Elisa Latorré, Toma Tebaldj Alessandra Bisip Alberto Ingd, Alessandro Quattrorfe
Alessandro Provenzahi

! Centre for Integrative Biology, CIBIO, Universit§ Brento, Trento, Italy

Estrogens are known to induce a well known trapsomal response in breast mammary cells, whils Issknown
about their post-transcriptional influence. We mepwere evidence of a complex translational congpagrted in the
early phase of cellular response t@-Eétradiol (E2) in the estrogen-responsive MCF¥ lzee, involving dozens of
genes and being strongly uncoupled from the trgstsznal early program.

Indeed, a comparison of the transcriptome and theskatome (polysomally loaded mRNAs) after 1 hofirE2
treatment shows a surprisingly widespread tramsiatirepression activity, by which as much as 86%amscriptome
variations were buffered at the translatome lewkije 66% of the translationally controlled mRNAgre not changed
in their cell overall content.

Looking for determinants of this marked translasibmeshaping of a classical transcriptional programn firstly
demonstrated activation of the mTOR pathway by EMICF7 cells. But when we examined the structur@NA
feature expected to be influenced by this activatiolding complexity of the 5'UTR, we found thastead E2 selected
for translational control transcripts with a compBUTR, where it determined an enrichment of thdespread AU-
rich elements (ARES), either in terms of upregulaiad downregulated genes.

Since AREs are known to be 3'UTR docking sitesafoumber of RBPs behaving either as activatorgepissors of
translation, we focused on the ubiquitosly expréssember of the ELAV RBP family, HuR, the only ARMifxding
protein demonstrated to act as a translational remgra Upon E2 treatment of MCF-7 cells, HUR rapishyfted from
the nucleus, where it is normally localized, to tytoplasm, and bound en masse to ARE-containiagstriptome-
enriched and translatome-enriched mRNAs. This rkaide correlation of genome-wide transcriptionat grost-
transcriptional events following a mitogenic stimsiicould be achieved by a coordinated interplathefE2-induced
stimuli, since we showed a combinatorial enrichnadréxperimentally validated promoter cis-acting@gen response
elements (EREs) and AREs in the commonly upregdiigémes.

Notably, silencing of HUR rendered the cells lessponsive to the mitogenic stimulus of E2, whichctionally
implicate HUR as the first known trans factor resgble to mediate translational regulation by E2.

This work revealed by a systems-level approachdhaassically transcriptionally-targeted pathwastrogen-induced
stimulation of responsive mammary epithelial celts,indeed markedly shaped in its gene expressigulation
outcome by a concomitant, exquisitely sequencespesnd previously unappreciated translational tooin This
allowed also us to identify, originally on the sasef the study of mMRNA population dynamics, a mdgmtor involved
in this control, this demonstrating the power ofmtxined systems/mechanistic analysis of cell behavio
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Isolamento, caratterizzazione proteomica ed analidunzionale degli esosomi rilasciati dalle celluleli leucemia
mieloide cronica

Alessandro Riccardo
! Dipartimento di Biopatologia e Biotecnologie Meukice Forensi, Universita di Palermo

La maggior parte delle cellule eucariotiche rilasci nel mezzo extracellulare vescicole che differ® per origine,
dimensione, composizione e funzione. Le due popmiazli vescicole maggiormente studiate sono glisesni e le
vescicole di membrana. Gli esosomi hanno un diamdir30-90 nm, vengono rilasciati per esocitosi daipi
multivescicolari di molti tipi cellulari della liree emopoietica e da numerosi tumori solidi; essosiechi di molecole
MHC | e Il e di tetraspannine, come CD63 e CD9 farenano complessi oligomerici ed interagiscono eoimtegrine
e con i corecettori CD4 e CD8 dei linfociti T. Alwal proteine come 'HSC70, CD63 e I'acetilcolineaggr presenti
negli esosomi rilasciati da tutti i citotipi, sontilizzate come markers della popolazione esosan@lieesosomi sono
coinvolti nei meccanismi di secrezione di molecsggnalatrici prive di sequenza segnale ed hanmaalo importante
nella comunicazione cellula-cellula; essi sona statienziati, in vivo, in asciti di pazienti affetla carcinoma ovarico.
In questo caso tali strutture appaiano avere uaregbrognostico, infatti la quantita di vescicolegente nel fluido
aumenta proporzionalmente allo stadio del tumoezeRtemente & stato ipotizzato un ruolo degli esogwo alcuni
meccanismi di scambio genetico, come “RNA shuttigdti di letteratura indicano che le cellule didemia mieloide
cronica della linea K562 rilasciano esosomi conmatcanismo calcio-dipendente, ma nulla & desaitt@a la loro
composizione ed il loro ruolo biologico. Nel nostaboratorio & stata effettuata una caratterizzeziproteomica,
attraverso analisi MudPIT, delle vescicole rilasziala cellule di leucemia mieloide cronica LAMA84ec ha
confermato non solo la natura esosomiale di taci®le ma ha dato ulteriori indicazioni sulle nualke trasportate
dalle microparticelle. Inoltre, dati sperimentainkionali hanno permesso di evidenziare un lor@mmoale ruolo nel
processo angiogenetico. | saggi di motilita effaittsu cellule endoteliali trattate con gli esosalelle LAMA84,
mostrano che la capacita di migrare delle HUVEC entim in seguito al trattamento con gli esosomi;stpuelato
confermato da esperimenti di “wound healing ass@gh esperimenti di Real Time PCR, in seguito @iadnaento delle
HUVEC con gli esosomi & stato osservato un increméempo e dose-dipendente dell’espressione di cotdedi
adesione come ICAM-1, VCAM-1 ed E-Selectina. Pdutaae il significato funzionale dell’'aumento dipegssione di
gueste molecole sono stati effettuati dei saggiddisione delle cellule di CML sul monostrato di HE/ trattato per 6
ore con dosi crescenti di esosomi. | risultati éasio che il numero delle cellule adese al monasteatmenta
allaumentare della dose di esosomi. Mediante @sati di microscopia confocale € stata analizzatacatenina.
Nelle HUVEC incubate perf®listribuzione della VE-Caderina e ore con esossirha una delocalizzazione di queste
molecole di adesione dalla membrana al citopladheaché in vivo il legame delle cellule leucemicHke aellule
endoteliali promuove la diffusione dei blasti lemdei nel circolo sanguigno, si ipotizza un ruologtieesosomi nel
meccanismo di intravasazione. Infine esperimenfetefati in vivo in topi nudi hanno confermato ilalo
proangiogenetico degli esosomi rilasciati dalléuteldi Leucemia Mieloide Cronica. Resta da comgesa quali siano
le molecole biologicamente attive presenti neghisesni che potrebbero favorire le interazioni traddlule leucemiche
e I'endotelio ed i pathways molecolari che si a@ftiv in seguito all'interazione cellule endoteliadiesomi. Individuare
nuove vie di comunicazione intercellulare e nucaigét molecolari che favoriscono la diffusione eetlellule
leucemiche potrebbe essere utile dal punto di \d@Btaco, per lo sviluppo di nuove terapie farmamgthe. Fondi
AIRC Prof G. De Leo.
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Mechanisms controlling liver stem cell fate

Amicone Laurd, Cicchini Carld, Conigliaro Alicé, Cozzolino Angely Garibaldi Francesta Jeddari Safda
Marchetti AlessandfaSantangelo LautaTripodi Marcd.
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We recently isolated and established in lines, frembryonal and newborn mouse livers, resident lastem cells
(RLSCs) with immunophenotype and differentiativetgmtiality distinct from other previously describdiver
precursor/stem cells. RLSCs showed i) a metastpb&notype typical of the stem cells, with a coegpien of
epithelial and mesenchymal markers; ii) a multehéntiative potentiality (hepatocytes/cholangiosya®d, if properly
instructed, osteoblasts, condrocytes, glia andamesjr(Conigliaro A. et al. Cell Death And Diff. @8).

A- We investigated on molecular mechanisms coliigpthe RLSC phenotype during self-renewal anfedéntiation.
We clarified as Wnt/beta-catenin signalling inteégsacellular program influencing both stemness teaence and
hepatocyte zone-specific differentiation. In parér, RLSCs were proven to spontaneous differeniiatb periportal
hepatocytes that, following Wnt pathway activatiswjtch into perivenular hepatocytes highlitingieedt convergence
of the canonical Wnt signaling on the HNFdriven transcription in the hepatocyte post-défgiative metabolic
“zonation” (Colletti et al., Gastroenterology 2009)

B-The concept that terminal differentiation allogircellular tissue-specific functions is stably ntained once
development is complete is questioned by numerbasroations showing that differentiated epithelioay undergoes
an Epithelial-to-Mesenchymal Transition (EMT). Bdtie EMT and the reverse process Mesenchymal-tthéll
Transition (MET) are typical events of developmeisisue repair and tumor progression. Our curréfatte aim to the
comprehension of the microenvironmental factors dahd molecular mechanisms controlling the EMT/MET
oscillations and hepatocyte differentiation.

In particular, we unveiled a direct reciprocal region between the EMT master gene Snail and thmatoeyte
differentiation master gene HN&A4which balance is crucial during liver stem/prescus cell maintenance, hepatocyte
differentiation and HCC progression. Notably, weveited that in terminally differentiated hepatogy#dso in the
context of the whole liver, the epithelial phenatyig strictly dependent from the HNF4ctive repression of EMT
master genes and of the entire mesenchymal proghamonclusion, both HNFedactivator and repressor functions are
necessary for the identity of hepatocytes.

C- We are currently investigating the contributminliver stem cells to the onset and progressibhepatic fibrosis.
Our unpublished evidences suggest the capabilitRld3Cs to differentiate into mesenchymal cells résgent of
activated Hepatic Stellate Cells, the major fibmogiee cells in cirrhotic liver thus suggesting a ymcharacterised
pathogenetic mechanism of hepatic fibro-cirrhosis.
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Ruolo dell'Unfolded Protein Response nel controllodella formazione del complesso di uscita dal Retitm
Endoplasmatico COPII

Amodio Giusepping Venditti Rossell3 De Matteis Antonelfa Bonatti Stefan Remondelli Paofb
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Il Reticolo Endoplasmatico (RE) gioca un ruolo cal nel controllo della sintesi, della qualita)ldsporto e della
degradazione di tutte le proteine della via seci@tdNel lume del RE il macchinario molecolare d@dntrollo di
Qualita (QC) trattiene le proteine che non hanngginto il corretto ripiegamento e consente I'@sdtlle sole
proteine correttamente ripiegate, assicurando liimtado il giusto funzionamento di tutti i comparénti della via
secretoria. Alterazioni del QC determinano un aadondi proteine malconformate nel RE (stress de). Rif'aumento
di proteine mal ripiegate il RE risponde attraverso sistema integrato di segnali denominato Unfibl@otein
Response (UPR), coordinato da tre trasduttori, |RENF6 e PERK, che hanno la funzione di ristabillemeostasi
proteica. In caso di stress prolungato, I'UPR stegiva almeno due differenti vie apoptotichevia IRE1/INK e la
via PERK/ATF4/CHOP. Abbiamo recentemente ossergatl'esposizione cellulare ad induttori dell'UP&tprba le
dinamiche di traffico vescicolare fra RE e Golggucendo sia il trasporto di proteine reporter dhaumero di
vescicole COPII. Questi risultati suggeriscono ¢hHPR potrebbe influenzare la formazione e/o labita del
macchinario di uscita dal RE. L’esporto di proteda RE € mediato dalla formazione del rivestime@@PIl che si
costituisce a partire da sottodomini del RE notineositi di uscita dal RE (ER Exit Sites, ERES). ¢@nponente
prevalente degli ERES é la proteina Sec16 mentigastimento COPII & costituito da due complessraimerici il
complesso interno Sec23-Sec24 ed il complessonestil rivestimento Sec13-31. L'attivazione deltatpina Sarl
promuove il reclutamento sequenziale dei due cosspld turn over di COPII dipende dal ciclo di GER Sarl che &
sotto il controllo del fattore di scambio (GEF) $2@& della attivita GTPasi di Sec23. Principalegoscdel nostro lavoro
sperimentale é stato quello di definire il ruoldl'dd#’R nel controllo della funzione del compless®mI studiando la
rilevanza funzionale dei differenti trasduttori I[l&#PR (ATF6, IRE1, PERK) sulla costituzione del mbainario di
uscita dal RE e sul reclutamento del carico. A salepo, sono state esaminate in cellule espostedattori dellUPR:
la localizzazione intracellulare e le dinamicheirderazione con la membrana del RE sia della comptenproteica
degli ERES, la proteina Sec16, che delle compomeateiche di COPII vale a dire la proteina Saalproteina Sec23 e
la proteina Sec31. E’ stata inoltre valutata levdinza funzionale delle differenti unita operatilel’'UPR (ATF6,
IRE1, PERK) sulla formazione e stabilita del manehio di uscita dal RE e sulla efficienza di realaento del carico
proteico. Le nostre evidenze sperimentali hannamdimto una stretta dipendenza fra la formaziotle 8#RES e la via
IRE1/XBP1 dellUPR.
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Superoxide production detected in exhaled breath ecalensate of patients with chronic obstructive pulmoary
disease
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Chronic obstructive pulmonary disease (COPD) islavant inflammatory pathology with high prevaleicehe adult
population. Many studies have emphasized the Keyaforeactive oxygen species (ROS) in the pathegisrof several
chronic inflammatory lung diseases, including CORR.increased local production of oxygen radicaaes such as
superoxide may unbalance lung redox equilibrium #mgber or exacerbate inflammatory events. Theeased
concentrations of ROS in lungs of COPD patients mayevaluated by analysis of oxidative biomarkargirway
fluids collected by bronchoalveolar lavage (BAL)dhgh bronchoscopy. However, a non-invasive metfamllecting
airway fluids was recently developed, the exhalezhth condensate or EBC, obtained by cooling thalex air during
tidal breathing through standardized proceduresk&BAL, EBC is non-invasive and well toleratedloaving (when
required) repeated sampling from the same patiétitout significant discomfort. EBC is composed a@ndensed
water vapour and aerosolized airway fluid partidleiecting the molecular composition of lower reafory fluids,
especially in small soluble products related todative stress. Since EBC can be analyzed in rewd for oxidative
stress biomarkers, it could be employed to obtainikformation on redox balance and lung inflammagiatus, with
possible applications in screening and/or earlgmiisis. After obtaining informed consent accordimghe guidelines
established by the University of Ferrara and theelaech Centre on Asthma and COPD, we analyzed @8 &ontent
the EBC samples of 8 patients affected by COPD éfes) 1 female, age range 65-70 years), togethitr BBC
samples of 5 healthy non-smoking controls. To colmmples, each patient freely breathed for abbuninutes in a
sterile disposable plastic mouthpiece connectealdooling apparatus (Transportable Unit for ResearcBiomarkers
obtained from Disposable Exhaled Condensate Calle&@ystem, Turbo Decs, Ital Chill, Parma, Italejuipped with
properly cooled, disposable sterile vials that ddugd sealed immediately after EBC collection toidwamntamination.
For each sampling, about 2 ml of EBC were colleced freshly analyzed or stored at -20 °C for lagsts. We
evaluated the production of superoxide and othetogically relevant ROS by standard spectrophotoméeests
(cytochrome c reduction kinetics, mannitol and lesta test). The results showed a significantly @igbroduction of
superoxide and other reactive oxygen species in BBgatients affected by COPD, in comparison tolthganon-
smoking controls. The identification of real-timeofiles of oxidative stress biomarkers is relevemtevaluate the
inflammatory status in respiratory diseases: alfworequiring further refining and standardizatioon-invasive EBC
appears a suitable tool for longitudinal studied early assessment of COPD.
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A molecular Systems Medicine approach to Diabetes #litus pinpoints the molecular bases of the higher
resistance to cytokine-induced apoptosis of mammaln pancreas alpha cells respect to beta cells
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Background Diabetes Mellitus (DM) is a pathogeratjccomplex and heterogeneous systemic syndroateaffiicts
millions of people worldwide. Seeking to gain a emllar systems view on its etiology, we exploitedravitro model
to investigate the global involvement of the ApdjgtaMachinery (AM) in DM onset and progression. Kkeds
Through high-throughput technology, we studiedaterations of AM transcriptome and AM critical pgtn nodes in
two mouse cell lines from pancreas salpha- and-t¢mta (alphaTC1 and betaTC1, respectively), afteating both
with a cocktail of cytokines for a time course of B, 48 h, 72 h: according to a general consenis,model
appropriately reproduces in vitro the inflammaterywironment that through different mechanisms @lved in the
pathogenesis of both TILDM and T2DM. AM protein- @ting genes, markedly over-expressed or down-régikand
conserved between the mouse and Homo sapiens,ramed through functional (Fisher inverse chi-squast) and
protein-protein interaction (Wilcoxon matched-paigned-ranks test) prioritization methods, as w&elGenome Wide
Association (GWA) and epidemiological data. MIR gentargeting AM protein encoding genes, were rdtfiesed on
their dysregulation, that of their targets, andayeae position. Results Overall, 31 of 92 AM proteimsoding genes
significantly (more than threefold) varied theimpesssion with respect to matched controls. In al@facells, NOS2
was highly induced, whereas neither Ser 20-phostdted P53, Tyr 705-phosphorylated STAT3, nor theatd
receptor TNFRSF10B changed their levels. In beta€élls, we detected the increase of proapoptotiteprs ATF3,
BNIP3, NOS2, Ser 20-phosphorylated P53, TNFRSFXI®, the decrease of antiapoptoticTyr 705- phosuimy
STAT3. The AM molecular profile in alpha cells, inding P53 and STAT3 pathways, was comparable mirols also
after treatment with regulatory AM networksdgtokines. On the contrary, reconstruction of hetks demonstrated
the activatiorcytokine-treated of proapoptotic P53 and of bothocecal and alternative NFkB pathways, coupled to
inactivation of antiapoptotic STAT3 pathway. Corsthns Our molecular characterization of pancrepbaaktells, to
date poorly studied, has allowed to pinpoint thelemwalar bases of their higher resistance to cymkimduced
apoptosis respect to beta cells. Based on our iexpetal data and computational analysis, we pik&it AM protein-
encoding genes DDIT3, MAP3K14, NFKB1, NFKBIA, NFKBINFKB2, RELA, STAT3 and AM MIR genes MIR16,
MIR124, MIR199a, MIR497 as DM candidate genes: ghevious identification of some of these throughctional,
GWA, epidemiologic studies strengthens our propd3ddliography Di Pietro C, Ragusa M, BarbagallceDal: The
apoptotic machinery as a biological complex systanalysis of its omics and evolution, identificatiof candidate
genes for fourteen major types of cancer, and éxjeetal validation in CML and neuroblastoma. BMC dMe
Genomics 2009, 2: 20. D Barbagallo, S Piro, M Rageisal: A molecular Systems Medicine approach iab&tes
Mellitus pinpoints the molecular bases of the higtesistance to cytokine-induced apoptosis of maliamgancreas
alpha cells respect to beta cells. BMC Genomiasato per la pubblicazione.
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Molecular and functional analysis of the stem celtompartment of chronic myelogenous leukemia revealthe
presence of a CD34negative cell population with inhsic resistance to imatinib
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We show the molecular and functional charactermatif a novel population of lineage-negative CD&4ative (Lin-
CD34-) hematopoietic stem cells from chronic myelogus leukemia (CML) patients at diagnosis. Molacul
karyotyping and quantitative analysis of BCR-ABA&nscript demonstrated that approximately one-tbir@dD34- cells
are leukemic. CML Lin-CD34- cells showed kinetic i@gcence and limited clonogenic capacity. However,
stromadependent cultures induced CD34 expressicsome cells and cell cycling, and increased clonmgactivity
and expression of BCR-ABL transcript. Lin-CD34- Iselshowed hematopoietic cell engraftment rate in 2
immunodeficient mouse strains similar to Lin- CD3%lls, whereas endothelial cell engraftment wasicantly
higher. Gene expression profiling revealed the dosgulation of cell-cycle arrest genes and geneslwed in antigen
presentation and processing, while the expresdigemes related to tumor progression, such as gegio factors, was
strongly up-regulated compared with normal couraegy Phenotypic analysis confirmed the significaiotvn-
regulation of HLA class | and Il molecules in CMINnECD34- cells. Imatinib mesylate did not reducsidun transcript
levels, BCR-ABL kinase activity, and clonogeniciency of CML Lin-CD34- cells in vitro. Moreoveteukemic
CD34- cells survived exposure to BCR-ABL inhibitansvivo. Thus, we identified a novel CD34- leukenstem cell
subset in CML with peculiar molecular and functibclaaracteristics.
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Reconstruction and study of post-transcriptional rgulatory networks governing tumour development and
progression by integrated analysis of miRNAs and tgets expression profiles

Biasiolo M", Sales & Coppe A, Bisognin A, Tinaglia V!, Cifola I', Frascati E Mangano E Lionetti M', Agnelli L*,
Neri N*, Battaglia ¢, Romualdi G, Bortoluzzi S.

YUniversity of Padova

MicroRNAs (miRNAS) regulate gene expression at fiastscriptional level by imperfect binding to tatgnRNA
3'UTR regions. To bypass limitations of computatiopredictions of miRNA-target relationships, weveleped an
original method for integrated analysis of miRNAdagene expression profiles in combination with éangrediction,
allowing the identification and study of post-trarigtional regulatory networks in specific biologicontexts (Biasiolo
et al., Pac. Symp. Biocomp. 2010). This method aygdied to the definition of a mMIRNA/MRNA regulaganetwork in
distinct molecular groups of multiple myeloma (L&t et al., BLOOD 2009). The combined analysistoRNA and
targets expression is complicated by different cataonal issues in managing multilayer sequenak expression
data and is not straightforward for most experirmenesearchers. Thus, we designed a novel web (MAGIA,
mMiRNAs and genes integrated analysis, http:/gemcbim.unipd.it/magia; Sales et al., NAR Web Sergsue 2010).
MAGIA gquery section allows the user to retrieve afetl miRNA target predictions computed with diffgralgorithms
and Boolean combinations thereof. MAGIA analysistises comprises a multi-step procedure for (i) cirategration
through different functional measures (parametmic aon-parametric correlation indexes, a varialidBayesian
model, mutual information and a meta-analysis aa@no based on P-values combination) of miRNA and
genes/transcripts expression data, (ii) reconstmuaif bipartite regulatory network of the bestativte interactions and
(iii) retrieval of genes, miRNAs and diseases infation available in public databases and via sifieftiterature text-
mining, thus facilitating the identification of ¢telctivities under post-transcriptional control.eTdiscovery power of
MAGIA method was validated by analysis of an Aclyenphoblastic Leukemia dataset, including exprasgimfiles
in T-lineage and B-lineage diseases, harbouringipemolecular lesions. Indeed, in a methodolobistudy, we
compared the results obtained from the analysisxpfession profiles in 57 prostate cancer samplgsg both gene
and transcript based annotation, and showed thiasdript-based annotations clearly improve thecéffeness of data
integration for the reconstruction of post-transtional regulatory networks (Sales et al., NAR 20Qurrently, we are
involved in the study of the role of mMiRNAs in dtezell renal cell carcinoma (ccRCC), the predomirfarm of kidney
cancer, in which the status of the vonHippel-Lind&i#iL) tumor suppressor gene, regulating the hyagathway,
plays critical role. We investigated cancer develept and progression by analysis of four cell lig@srived from
normal kidney epithelium, metastatic and non-matasRCC, and with different VHL status) and idéeti miRNAs
differentially expressed in metastatic cell linexd aheir targets. Functional enrichment analysisreconstructed
network showed that miRNA-based regulation in RC&yract in key signalling circuits (leukocyte extagation, p53,
ATM, and G2/M checkpoint). Among genes known ascearbiomarkers for diagnosis or prognosis and miBNA
known to be involved in diseases and tumours, wexdosome miRNAs (i.e. hsa-miR-1308, hsa-miR28-3pf) n
reported in literature as involved in cancer, whithy be important for RCC pathology, and identifiegjulatory
relationships involving differentially expressedRMAs and genes of the hypoxia pathway. Functioasittation and
further characterization of specific results, ugéng completion, will further elucidate regulatorircuits acting in
RCC also in relation to VHL and HIF1 alpha protekpression status.
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Functional analysis of CDKN2A/p16INK4a 5’UTR variants predisposing to melanoma
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Assessing the pathogenicity of non-synonymous nutstin a high-penetrance melanoma susceptibiktyegsuch as
CDKNZ2A is critical to evaluate disease risk in @ns. While functional studies for determining tlénical
significance of mutations in the coding regions aell described it is harder to draw solid conans and
communicate information during genetic counsellfiog carriers of variants in the non-coding regiomsth the
exception of splicing variants whose relation te tisease may be clearly demonstrated. Currertgretare no
systematic functional studies addressing the rélthe 5’'UTR variants identified during routine CDRN mutation
screening in familial melanoma patients. To datly @me proven mutation in the p1l6INK4a 5’UTR (c.&34T) has
been described and its mechanism of action watetketa the generation of an alternative AUG traimtastart site. In
this study, we have evaluated in greater detail fthquency of occurrence of germline sequence mewi@n the
pl6INK4a 5’UTR and near-promoter region among 2%0amoma families and 782 hospital-based sporadiescand
their co-segregation with the disease. We ideudtifreelanoma patients that were heterozygous forcoaling germline
variants in the 5’UTR of CDKN2A (c.-21C>T; c.-25C&€.-180G>A; ¢.-56G>T; ¢.-67G>C) and examined their
impact on the p16INK4a 5’UTR activity using two ifgrase-based reporter vectors that differ in b&sadscription
level and that were transfected into the melanoarased WM266-4 and in the breast cancer-derived MICElls. The
wild type 5’'UTR sequence, containing a reported $8FB3G>C) and the known melanoma-predisposingtiost (c.-
34G>T), were included as controls. Results revedihed the variants at -21 and -34 severely redubedreporter
activity. The variants at -56 and at -25&-180 exteith a milder impact, while results with c.-67G>@re& dependent on
the plasmid type. Quantification of the luciferas®NA indicated that the effects of the variants everainly post-
transcriptional. Using a bicistronic dual-lucifeeasporter plasmid, we confirmed that ¢.-21C>T an@4G>T had a
severe negative impact in both cell lines. We algplied a polysomal profiling technique to samgieterozygous for
the 5’'UTR variants, including patient-derived lynghitasts. Analysis of allelic imbalance indicatedttin addition to
the ¢.-21C>T variant, the ¢.-56T>G and c.-67G>Cards also reduced mRNA translation efficiency. @ile our
results provide tools to assess the functionalifséigmce of non-coding 5’UTR mutations and strongliggest that the
identified noncoding p16INK4a variants can be anichl significance in melanoma-proneness due & thegative
impact on the post-transcriptional dynamics of @KN2A/p16INK4a mRNA. Based on the results the tC2T
sequence variant could be classified as a melampradisposing mutation. The ¢.-25C>T&c.-180G>A aadtipularly
the ¢.-56G>T variants showed a range of intermediatictional defects in the different assays, wereobserved in
the control population and could be considered @sngial mutations. We propose that the combinegragech of
reporter assays and polysomal profiling can beiegpb studying the impact of other 5’UTR variadescribed in the
literature for pl6INK4a or other SNPs/variants hre t5’UTR of novel candidate genes/loci for susd®iitly to
melanoma and other diseases. We are currentlytigaéag the pathogenicity of novel CDKN2A 5'UTR niants and
their impact on a possible 5’'UTR IRES activity. $study was funded by PRIN 2008
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Stress tolerance of probiotic microorganisms in aiswlated human gastro-intestinal system
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The market of functional foods is strongly growirggpecially in the probiotics area. According te tuidelines
established by FAO and WHO, probiotics are thosermorganisms which confer a health benefit tohibst’[1] Most
of the currently used probiotics belong to the gen& Lactobacillus and Bifidobacterium. Lactobhsl plantarum
(Lp) is a lactic acid bacterium (LAB) which growa @arious substrates including animal and vegettidds (as local
contamination or as added starter culture), sall mammalian intestine. To be effective, orally-deted probiotics
need to reach the intestine in a viable state ardga titre. Therefore they must be able to tdkerstresses such as
gastric acidity and high bile salts duodenal osmitlaAnother desirable feature is a strong adhesiapacity to the
intestinal mucosa, so to ensure a stable colonizaif the host which is fundamental to the comjetiexclusion of
pathogenic bacteria and to modulation of local immuesponse. The development of in vitro systenssudy specific
traits, such as stress tolerance, safety and imfmoudulatory properties, is important for prelimipascreening of
potential probiotic strains. In this work we desidra novel in vitro system that simulates the hugeastro-intestinal
(GI) tract. In such a model, the survival potentidl Lp WCFS1 [2] and of the commercial probioticasts
Lactobacillus acidophilus (La) LA-5 and Bifidobadten lactis (Bl) BB-12, was analyzed. The behaviaidrLp
WCFSL1 wilde type strain was compared with that afed of Lp WCFS1 mutants obtained by knock-out todss-
related genes\ctsR strain was generated by deletion of the trgstianal repressor CtsR; ftsH mutant was obtaibgd
insertional inactivation of the metalloproteasepgran FtsH; andhsp2 strain was made through deletion of the small
heat shock protein sHsp2 [3,4]. All the above-désctt genes allow bacteria to cope with abioticsstreonditions, e.g.
temperature upshift, pH medium variation, stanratietc. Because cell envelope is one of the mageta of chemical-
physical stresses, these mutants might presematige cell surface characters determining a pacumteraction with
the host cells. Bacteria were mixed with a “milkdiuen” and stressed in the in vitro system which weepared using
specific saline solutions, supplied with the maizysmes characterizing the human digestive tracto@dyme, pepsin
and pancreatin) and with bile salts at the conegintr found in the duodenum. The pH of the bacterapension was
changed sequentially, reflecting the digestion pssc Among the analyzed strains, Bl BB-12 showes hibst
resistance properties to the extreme Gl conditibas]. A-5 reacted positively to saliva stress, whasrép WCFS1
revealed a significant reduction of cellular titnethe first steps of gastric stress, althougledovered viability in the
intestinal conditions and survived the most dralsgidrogenionic concentrations. Unexpectedly theN@GFS1 mutant
strains exhibited appreciable survival potentialssome cases performing better than wilde typairstiThis result
prompts us to study the interaction of Lp wilde éypnd mutant strains with human intestinal epithetiells.
References 1.FAO/WHO (2002) ftp://ftp.fao.org/es/mod/wgreport2.pdf. 2.Kleerebezem M. et al. (20B8c. Natl.
Acad. Sci. USA 100:1990-1995. 3.Fiocco D. et ab1@ J. Bacteriol. 192(3) 896-900. 4.Spano G. e(24105) Res.
Microbiol. 156(2): 219-224.
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Cannabinoid receptor 1 influences chromatin remodéhg in mouse spermatids by affecting content of tnasition
protein 2 mRNA and histone displacement.
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Marijuana smokers and animals treated with Deltat@&hydrocannabinol, THC, the principal comporafnharijuana,
show alterations of sperm morphology suggestingla for cannabinoids in sperm differentiation amdfwaturation.
Since the cannabinoid receptor 1 (CNR1) activasippears to play a pivotal role in spermiogenekis developmental
stage where DNA is remodeled, we hypothesized@NR1 receptors might also influence chromatin dquati sperm.
We used Cnrl null mutant (Cnrl-/-) mice to studg fossible role of endocannabinoids on sperm chiordaring
spermiogenesis. We demonstrated that CNR1 activatgulated chromatin remodeling of spermatids hkee
increasing Tnp2 levels or enhancing histone digpteant. Comparative analysis of WT, Cnrl+/- and @nidnimals
suggested the possible occurrence of haploinseffiayi for Tnp2 turnover control by CNR1, while histo
displacement was disrupted to a lesser extenth&uyrflow cytometry analysis demonstrated thatghaeetic loss of
Cnrl decreased sperm chromatin quality and wasiassd with sperm DNA fragmentation. This damagadased
during epididymal transit, from caput to cauda. l€dively, our results show that the expressioivdgtof CNR1
controls the physiological alterations of DNA pagiey during spermiogenic maturation and epididytrehsit. Given
the deleterious effects of sperm DNA damage on reatdity, we suggest that the reproductive fuootiof marijuana
users may also be impaired by deregulation of tlt®wgenous endocannabinoid
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How many roles for TSC22D4 protein in cerebellum ganule neurons of the mouse: isoforms' subcellular
localization and functional interactions
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During postnatal cerebellum development, the Tsd28dne (belonging to the TGF-betal-stimulated cl@2e
domain, TSC22D, gene family) is consistently expedss cerebellum granule neurons (CGNs) and thedst 42
kDa TSC22D4 form is post-translationally modifiedvigg origin to higher MW forms (42, 55, 67 and KDa

apparent MW, respectively). These forms vary iratreé abundance during postnatal cerebellum dewstop and
CGN differentiation in vitro and arise from O-glyggation and phosphorylation, but not alternatipkceng (Canterini

et al., 2009). The existence of multiple and depelentally-regulated TSC22D4 forms suggests that photein is
involved in function(s) mediated by a physical mtion with other protein(s). In fact, two-cellbnds and in silico
analyses have identified several putative TSC22Brtnprs, including the Actin-binding double-zinagder protein
ABLIM1 (Rual et al., 2005), the Prion Protein, tApoptosis Inducing Factor (Lim et al., 2006) ané tkelch-like

ECH-associated protein 1 (Sowa et al., 2009), aepranvolved in the homeostasis of reactive oxygpecies
(Velichkova et al., 2005). Moreover, immunopred@fiitn assays performed in our laboratory have itcshown that
TSC22D4 interacts with the Slol subunit of largadurctance calcium-activated potassium channels @HKE the

adult cerebellum. Studying TSC22D4 expression anmtellular localization in in vitro cultured CGNage observed
that this factor is prominently localized in theaylasm and along neurites under normal conditaorgsthat it rapidly
and transiently translocates to nucleus when tloefis are committed to apoptosis by experimentaibition of

membrane electrical activity (Canterini et al., 9)0suggesting a role in the interplay between C@Bmbrane
electrical activity and survival/differentiation apoptosis. We have recently addressed this isgueviestigating the
TSC22D4 intracellular localization during CGNs deyenent in early postnatal cerebellum (PN6-40), nwiBGNs

undergo a dramatic change in morphology and mersbeanitability properties (Hatten and Heintz, 198&kanishi
and Okazawa, 2006). This study has shown that TB&22 stably resident in both nuclear and somatddgn

compartments before PN12-18, namely the differéotiatime at which CGN viability becomes dependemt

membrane electrical activity (Gallo et al., 1987antrini et al.,, 2009). In mature CGNs, howeverCZ3D4

apparently leaves the nucleus and accumulates eatletiel of synaptic connections with mossy fibemgmely

cerebellum glomeruli. These features were also rebgein cerebellum slices cultured in vitro undemditions

favoring/inhibiting CGN differentiation by a variah in K+ concentration in the culture medium (Gaimi et al.,

2010). In light of these findings, it is tempting lypothesize that major TSC22D4 functions takeel@ at the level
of nucleus in differentiating CGNs; (ii) at the &\of synapses in mature CGNSs; and (iii) agairhatlével of nucleus,
but with subnuclear targets different than thoseémuhature cells, when CGNs are committed to apipt@s also
suggested by the different fashions of TSC22D4 medation in the nucleus (Canterini et al., 2009,1@0 The
characterization of TSC22D4 forms specific subdafluocalizations and the identification of protepartners
functionally interacting with TSC22D4 at the levef different subcellular compartments is currentipder
investigation in our laboratory. References CanteB. et al., Mol Cell Neurosci 40, 249-257 (2Q0Ryal, J.F. et al.,
Nature 437, 1173-1178 (2005). Lim, J., et al., @@, 801-814 (2006). Sowa, M.E. et al., Cell 1389-403 (2009).
Velichkova, M. & Hasson, T. Mol Cell Biol 25, 450151(2005). Hatten, M.E. & Heintz, N. Annu Rev Nestiol8,

385-408 (1995). Nakanishi, S. & Okazawa, M. J Rilys75, 389-395 (2006). Gallo, V., Kingsbury, AalBzs, R. &
Jorgensen, O.
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ANALISYS OF GENE EXPRESSION PROFILE DURING MYOGENESIS EVIDENCES DIFFERENT
MOLECULAR DEFECTS AT THE BASIS OF FSHD-1 AND FSHD-2 PATHOGENESIS
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Facioscapulohumeral muscular dystrophy (FSHD) isaatosomal dominant disorder mainly associated with
contraction of the subtelomeric repeat D4Z4 on glosome 4q (4935.2). The D4Z4 copy number is highly
polymorphic in normal individuals ranging betweelr 1150 copies, whereas almost all FSHD patients (=3Mcarry
fewer than 11 repeats. Current hypothesis on FSHiathogenesis foresees the presence of an epigenel@cular
mechanism, but, how the contraction of D4Z4 arrayld determine alterations in chromatin structunel &igger
transcriptional deregulation of target unknown geisenot clear. Interestingly, there is a smallcpatage of FSHD
cases (< 5%) considered as patients with phenoB®HD (FSHD-2), presenting clinical signs of disehst showing
no contractions of D4Z4 on chromosome 4q35. Thissstof patients appears very heterogeneous adatéono
disease locus has been identified. To derive théeautar perturbation of FSHD pathogenesis duringscteu
differentiation, we analyze the global gene expogsgrofiles of three FSHD-1, two FSHD-2 and thremntrols
proliferating myoblasts and of the correspondingotaes, by using the Human GeneChip Exon 1.0 Sifopta.
FSHD-1 and FSHD-2 proliferating cells showed altofs266 and 365 dysregulated probes, respectiwlgring only
17 genes. The same analysis performed on FSHD-1F&HD-2 myotubes evidenced a total of 129 and 1530
dysregulated probes, respectively. Also in thisect®e number of shared genes was very low (40 yeiés
dysregulated probes were categorized in the DAViDgmm. The biological processes most affected $iB-1
myoblasts were mainly linked to cell cycle, orgdedission and DNA metabolic processes. More prdgjsthis
classes, that represent the most significant aresessentially composed by down-regulated gerfessame analysis
performed on FSHD-2 myoblasts highlighted thatrttest significant dysregulated functional classesewepresented
by multicellular organismal process and developmanid response to external stimulus. The functiaralysis
performed on genes dysregulated in myotubes ideatibiological processes essentially involved ansport and
biosynthetic processes for FSHD-1 and functionaks#s mainly involved in cellular metabolic proesssRNA
metabolism and processing for FSHD-2. Interestinglll the categories involved in cell cycle, idéietli as
dysregulated in FSHD-1 myoblasts, were not evidénngd=SHD-1 myotubes. In general our results stipimgicate
that gene dysregulation is mainly associated téifprating cells in FSHD-1 and to differentiatedlsén FSHD-2, thus
suggesting that the molecular mechanisms at this lodisghe two forms of disease are almost differdrite gene
expression analysis of FSHD-1 and FSHD-2 myoblasts myotubes also evidenced several dysregulatBiNAs.
Interestingly many of the predicted miRNA targewsreveffectively dysregulated in the chip analysigjgesting a role
of miRNAs in the regulatory network of FSHD. Fumctal studies are now necessary to better understand
biological significance of the data obtained andexperimentally verify the involvement of miRNA getargets. In
general, our approach provides new insights intontlolecular mechanism of FSHD, allowing the idécdiion of new
candidate genes that may represent potential safgetlinical application.
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Identification and characterization of a mitochondrial FLVCR isoform

Chiabrando DebordhMercurio Sonia Marro Samuele, Fagoonee SharmiMessana Erika Turco Emilid, Silengo
Lorenzd, Altruda Fiorelld, Tolosano Emanueia
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Feline Leukemia Virus subgroup C Receptor (FLVCR)sveriginally identified and cloned as a cell-soefgprotein
receptor for feline leukaemic virus subgroup C,stag pure red blood cell aplasia in cats. Recendiss have
demonstrated that FLVCR is a heme exporter es$éotiarythropoiesis. The heme efflux via FLVCR wsi®wn to be
essential for erythroid differentiation in K562 Isehs well as in CD34+ precursors cells. Moreokee!l and co-authors
have reported that Flvcr-null mice die in utero doethe failure of fetal erythropoiesisl. We haderitified an
alternative transcription start site giving riseatmovel FLVCR isoform (FLVCRb). Flvcr-b transcrigbmpletely lacks
the first exon of the canonical isoform (FLVCRa)daode for a putative 6 transmembrane domain auntaiprotein
ubiquitously expressed. In vitro over-expressionFbiVCRa and FLVCRb showed that the two proteingldig
different subcellular localization. As expected RLRa localizes at the cell membrane, while FLVCRtalzes in the
mitochondrial compartment. The mitochondrial lozafion of this novel isoform is further confirmed lihe
identification of a N-terminal mitochondrial somtirpresequence. Because of FLVCRa is a heme expairtbe cell
membrane, we hypothesized that FLVCRb could bemftechondrial heme exporter. According to this hyesis,
FLVCRb expression increased following the stimalatof heme biosynthesis in vitro, in correlationttwihe increase
in hemoglobin production. The ability of FLVCRb bind and export heme out of the mitochondria iff stider
investigation. To gain insights into the specifales of the two isoforms, we have generated Flvoatamt mice
different from those previously reportedl. Keel amdauthor generated a mouse model in which boWi(Ra and
FLVCRb have been deleted. In our mouse model, FL¥ @& been specifically deleted and FLVCRb is atifiressed
(FLVCRa-null mice). Flvcr-a heterozygous mice wgressly normal, fertile and indistinguishable frémair wild-type
littermates. When Flvcr-a heterozygous mice weteranossed, no Flvcr-a homozygous knock-out newbavere
obtained, and the analysis of the embryos fromdifkrcr-a+/- intercrosses showed that the Flvcr-gehotype was
lethal between E14.5-E16.5. Flvcr-a-null embryosvedd multifocal and extended hemorrhages, visibleéhe limbs,
head and throughout the body wall, as well as dabewus edema. Alcian blue-alizarin red stainingalestrated
skeletal abnormalities in limbs and head similartitat observed in Diamond-Blackfan anemia (DBA)igas.
Interestingly, flow cytometric analyses of E14.%afdiver cells double-stained for Ter119 (erytla-specific antigen)
and CD71 (transferrin receptor) show normal erygbiesis in Flvcr-a-null embryos, opposite to thevously
reported Flvcr-null micel. Taken together, theséaddemonstrated that FLVCRb is sufficient to suppietal
erythropoiesis likely exporting heme from the mitbadrion for hemoglobin synthesis. The loss of FIR&leads to
endothelial ruptures responsible for hemorrhagas fluggesting that FLVCRa is needed for detoxifyirgne excess
at these sites. 1.Keel SB et al. A heme exporepras required for red blood cell differentiatiand iron homeostasis.
Science 2008. Feb 8;319(5864):825-8.
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Cloning and characterization of gpr54 in the testisof the anuran amphibian, Rana esculenta and posdé
crosstalk with GnRH and the endocannabinoid system.

Chianese RosanheCiaramella VincenZaCobellis Gilda, Pierantoni RiccardoFasano Silvia Meccariello Rosarfa
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The reproductive axis, a dynamically regulated aéwrmonal system, is arranged into three majoelte\of
integration: hypothalamus, pituitary and gonadse Tomplicate network governing gonadotropin relealsgeinizing
hormone or LH and follicle-stimulating hormone oBHF - is essentially controlled by pulsatile seanetof GnRH,
whose action is driven by the complex interactidrexcitatory/inhibitory signals, of central and jpdreral origin.
Recent studies have contributed to the discovenyewf central regulators of the reproductive axisspeptins. They
are a novel family of structurally related peptidascoded by kissl gene, able to bind and activete@ protein-
coupled receptor, GPR54. In many species, KISS®Bysixpression in several peripheral tissues olfzer in discrete
regions of the forebrain let to argue that it mayitvolved in numerous physiological mechanismstatlons in gpr54
gene exhibit hypogonadotropic hypogonadism, delagsdial maturation and low levels of gonadal stiroDespite
GPR54 presence in the pituitary and kisspeptinsasdl in the portal blood, these peptides direethd sexcitatory
inputs to hypothalamic GnRH neurons, stimulating tdtease. We cloned, in the past, gnrhl and gnémzg and
related receptors in the anuran amphibian, Ranalexga, a seasonal breeder with laminated encephtlicture -
archetype of those more elaborated of the highetebmtes - and with cystic organization of the ngeal
compartment. Although a functional crosstalk betweadocannabinoid and GnRH systems in the frogofaie and
testis has been demonstrated, mechanisms remaleauntn this paper, we evaluate the possible wemilent of
GPR54 in the progression of spermatogenesis anéhteeaction between the endocannabinoid and GniRitess,
both at central and testicular levels. We clon&2 bp gpr54 cDNA fragment, we analyzed its expoess a range of
frog tissues (pituitary, brain, spinal cord, ovamyscle, kidney, heart, liver, spleen), and inttésis during the annual
reproductive cycle. In the testis, gpr54 is expedsat high levels in November and from Februarppail; this pattern
correlates with testicular steroid-secreting attignd, in February-April, with the resumption giesmatogenesis and
spermatogonial proliferations. By in situ hybridipa, gpr54 is localized in the interstitial comfmaent and in mitotic
stages of the germinal compartment. Possible an®paracrine relationships among endocannabin@d&H and
kisspeptins were verified analyzing the localizatwf both cb1l cannabinoid receptor and gnrh systetastes, by in
situ hybridization. Finally, the direct effect dig endocannabinoids on gpr54 expression was eedlunt in vitro
treatments of testes and diencephalons with thecamhabinoid, anandamide (AEA, 10-9M). In diencépis this
treatment inhibits gnrhl, gnrh2 and gpr54 expressi@onversely, in the testis - although a modutatad gnrh
expression is observed - it does not affect gphd4onclusion, our data let to hypothesize an imenient of GPR54
activity in the regulation of testicular physiolgglgoth in relation to steroid-secreting activitydaprogression of
spermatogenesis. Whereas at testicular level endab@oids modulate gnrh expression, without aifigcyprs4, at
central level the AEA inhibitory effect on gnrh $hasis may be mediated by gpr54 down regulation.
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Molecular approach to study the structure-functionof a Pleurotus eryngii laccase isoform
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Perrotta, Rita Casadiy Francesco Grieéo
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Laccases are biotechnologically interesting enzybmenging to the polyphenol oxidases family. Tlag widely
distributed throughout the phylogenetic scale froatteria to mammals. In fungi the analysis of thiEesensional
crystal structures of laccases indicate that asceteylaccases are processed at their C-termiaicahserved cleavage
site, resulting in the proteolytic removal of Crgnal residues. We have isolated and cloned inesgion vectors the
cDNAs encoding two laccase isoforms (Ery3 and Effydin the basidiomycete Pleurotus eryngii. The Eeypzyme
expressed in Saccharomyces cerevisiae, is funttioh@reas the recombinant Ery4 protein does nowsénzymatic
activity. In order to explain this evidence, we astigated the relationship between the structuréhefC-terminal
extension and laccase enzymatic activity. The taskise present study were to determine the bickdgiole of laccase
C-terminal, and to validate a “molecular engineg'tiapproach for the production of recombinant laesawith novel
biochemical properties. Genetically engineered miuggenes were produced from Ery4 by: i) progresSiveerminal
deletions, ii) point mutations, iii) Ery3/Ery4 chéras. The mutant genes were expressed in S. damewnd active
recombinant laccase isoforms were produced, exigb@ach a different biological behaviour. The etations between
the structural information deriving from both biechical and bioinformatic analyses shed light on rbie of C-
terminal region in determining laccase functionse Dbtained data also indicated that our approaaliaepresent an
efficient method for laccase genetic engineering. our knowledge, this study has produced the fngtlences
obtained by biotechnological approach of the ingatent of the C-terminal tail in the inactivatiortiaation process of
a basidiomycete laccase.
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Rab7b controls trafficking from endosomes to the TGl
Cogli Laurd, Progida Cinzig Piro FrancescoBucci Cecilid
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Rab GTPases compose the largest family of smallaS&8 These proteins function as molecular switbjias/cling
between two conformational states: an active GTEdq“ON” form) and an inactive GDP-bound form (“BForm).
Nucleotide exchange factors (GEFs) promote GDRasel@and GTP binding, while GTPase activating pnstéGAPS)
promote GTP hydrolysis. In mammalian cells, there more than 60 members of the Rab GTPase fanslly ate
localized to distinct intracellular compartmentsiahat are involved in the regulation of differestéps of vesicular
membrane transport. Rab7 is a small GTPase thalateg transport towards late endosomes and lyssdrecently,
a Rab protein that shares about 50% identity artd 6bnilarity with Rab7 has been identified and ndnab7b.
Sequences comparison of two proteins suggestRtiat and Rab7b are not isoforms. Therefore, weddddio study
Rab7b expression, intracellular localization amktion in comparison with Rab7. In order to esttbthe intracellular
localization of Rab7b, we performed immunofluoresmse analysis: we demonstrated that Rab7b colosatiné only
with late endosomal/lysosomal markers (as Lampl @RMPR) on late endosomes, but also with TGN amdgG
markers (as giantin, Golgin-97, TGN46 and Golgi®R4n addition, we demonstrated that the constiely active
Rab7b Q67L mutant is localized almost exclusivety TGN and Golgi. Interestingly, in cells transfetteith the
dominant negative mutant Rab7b T22N, several Gaigi TGN markers look dispersed and not concentriatéde
perinuclear area. In contrast to Rab7, Rab7b ismwalived in EGF and EGFR degradation suggestiag) Rab7b has
different function in intracellular membrane traking. In order to establish the step of transgorttrolled by Rab7b,
we quantified hexosaminidase secretion in Rab7Hetkp cells. Normally, this lysosomal enzyme istoegd by
mannose-6-phosphate receptors (M6PR) in the TGNtréarsport to lysosomes and only a small amounit 0§
secreted. In cells depleted for Rab7b (or traneteatith the Rab7b dominant negative mutant, RabZBN) we
observed an increase of hexosaminidase secretiapmbximately two fold. We excluded that this ebble due to
Rab7b involvement in the secretion pathway, ascudssi stomatitis virus G protein (VSV-G) secretwas not altered
in cells depleted for Rab7b. We also discoveretithRab7b-depleted cells the amount of M6PR artdegrsin D was
increased compared to control cells. In additi@hepsin D maturation was impaired as immature $oofncathepsin
D accumulate upon Rab7b depletion, indicating ®Rab7b function is essential for lysosomal enzyma#Hitking.
Importantly, Rab7b depletion prevented endocyta$edera toxin B-subunit from reaching the Golgitodjether, these
data indicate that Rab7b is required for normab$gsnal function, and, in particular, that Rab7hrnsessential factor
for retrograde transport from endosomes to the TGN.
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Epigallo cathechin gallate inhibits estrogen recejtr alfa gene expression in tamoxifen resistant brea cancer
cells

De Amicis Francesca Guido Carmely Giordano FrancestaAquila Saverid Panno Maria Luiga Tramontano
Donatelld, Andod Sebastiarfo
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Acquired resistance to hormonal therapy for breaster commonly develops after an initial respdosgamoxifen or

aromatase inhibitors. It is well accepted that moaler mechanisms underlying hormone resistance lojevent,

involves the cross-talk of estrogen receptor &R @lfa) with growth factor signalling pathways.€efefore agents to
counteract ER alfa activity, which is involved etadaptive change related to resistance, woulstautially enhance
the long-term benefits of hormonal therapy. We idiexd the inhibitory effects of epigallo cathectgallate (EGCG),
the main polyphenolic compound isolated from gresa on tamoxifen resistant breast cancer celifpration. We

found that under our control experimental cond#iobasal cell proliferation of ER+ MCF-7 and Tanferi resistant
breast cancer cells (MCF-7 TR) was inhibited by @oil EGCG of 20% and 18% respectively. Increasingpants

(20 microM; 60 microM), reduced the MCF-7 cell nuentfrom 45% to 67% and MCF-7 TR1 from 42% to 70Boai

dose dependent manner. These effects are assoeiittedncreased expression of p21, decreased cyolinand

concomitant down-regulation of ER alfa both at mRB#d protein content. In order to evaluate thectliedfects of

EGCG on ER alfa gene transcription, ER alfa promcggion covered from -4100 bp to-212 bp was ingestd and
nuclear factor kappa B (NFjB), and activator prot&i (AP1) sites were identified as within this megias potential
target of EGCG action. Thus to identify the promatmions involved in EGCG mediated down-regulatidrER alfa

expression, five overlapping mRporomoter deletion constructs, —245 bp to +212 Ap €735 bp to +212 bp (B),
—1000 bp to +212 bp (C), —2769 bp to +212 bp (DY a4100 bp to +212 bp (E), all relative to thstfiranscriptional
ATG start site were analyzed. The plasmids wenestemtly transfected into MCF-7 and MCF-7 TR célen treated
with increasing concentrations of EGCG. Our datansthat EGCG significantly and reproducibly redutied activity

of fragment E and fragment D tested in both cgletyindicating that the region between —4100bdl@d8 bp, which
contains important regulatory elements necessarigfoalfa transcription, was involved in the EGC@&diated down-
regulation of ER alfa activity. To evaluate theeralf the NFjB and AP1 sites present within the @mentioned ER
alfa gene promoter region, site-directed mutagsreegieriments to alter these sites are in progress.
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Functional interaction between the G1 subunit of tke V-ATPase and RILP
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The acidity of intracellular compartments and eoéthular environment is crucial to various celluocesses. Proton
transport is mediated by ATP-dependent proton pukmmsvn as the vacuolar (V)-ATPases. V-ATPases argel
multisubunit complexes composed of 14 differentusifs that are organized into an ATP-hydrolytic éam(V1) and
a proton-translocation domain (VO0), that work tégetas a rotary machine. The V-ATPases have cerdtas, in
normal physiology, to modulate pH homeostasis imuaber of intracellular sites: (i) in sorting endo®es, to promote
the uncoupling of internalized ligand—receptor cterps, following receptor-mediated endocytosi9, itiilysosomes
and other digestive organelles to activate the atkgive enzymes and (iii) in secretory vesicles re@h@rotons and
membrane potential gradients are used to driveutitake of small molecules, such as neurotransmitiéte have
isolated, using the yeast two-hybrid screening, @esubunit of V-ATPase as a RILP (Rab Interactiygosomal
Protein) interacting protein. RILP is required Bdogenesis of MVBs (multivesicular bodies), is ebRa&ffector protein
and, together with Rab7, regulates late endocsdific. The interaction data obtained with the thwbrid system were
confirmed, in mammalian cells, by co-immunopreeipdn. In addition, we demonstrated that RILP digemteracts
with V1G1 using bacterially expressed and purifredombinant proteins. Confocal immunofluorescencalysis
revealed co-localization of GFP-RILP and HA-V1Glrther analysis suggests that RILP acts as a wegaggulator
of V1G1 because V1G1 protein levels are affectedRHyP over-expression and RILP depletion. IndeedRILP-
depleted cells the total levels of V1G1 stronglgr@ase, while transient over-expression of RILBcisompanied by a
strong reduction of the total V1G1 levels. The tmgent with MG132, a proteasome inhibitor, shows tha decrease
of V1G1 protein levels, after RILP-over-expressi@proteasome activity dependent. Reversible diation of V-
ATPase complexes represents an important but getripletely understood process. Recently, some siaggest a
possible ‘cross-talk’ between V-ATPase and smallP@Jes for control of disassembly/assembly of V-AsEPa
Interestingly in cells expressing Rab7 dominantateg mutants lysosome acidification was severedytysbed,
presumably reflecting problems with the proton As@activity. To clarify if RILP, and possibly Rabmay function
to control assembly/disassembly of the V-ATPaseutaithg V1G1 stability, we are performing Westetattanalysis
on cellular fractions to analyze V-ATPase assenaolymembranes after RILP over-expression and/or Rildghcing.
Moreover, RILP abundance seems to modulate V-ATRateity, as we detected changes in the extrdeeljpH in
cells overexpressing RILP or in RILP silenced ceMsidification, triggered by V-ATPase, in early dasomes of
mammalian cells is required for the formation of B8/ so our data support the idea that RILP mightdioate the
biogenesis of MVBs through V1G1 activity regulation
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Molecular profiling of human oocytes after vitrification strongly suggests that they are biologicallgomparable
to freshly isolated gametes
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Oocytes cryopreservation is a helpful fertility geevation technique for women at risk of loosingithovarian
functions following disease, surgery or chemothgradoreover, avoiding embryo cryopreservation woglolve
religious, ethical and legal problems, connectedhto laws that actually regulate medically assistgatoduction in
various countries. There are two major techniqoesiyopreservation: slow freezing and vitrificatiovany published
studies have compared frozen-thawed human ooogie®r after slow freezing, or vitrification withrelsh collected
ones and they have analyzed their biologic behawasuwell as more specific structural cellular teas. However,
there are no published data on the molecular pradil oocytes after cryopreservation. To assesseffexts of
vitrification on the biologic quality of oocytes,eacompared the expression profile of mMRNAs in @ingtrificated-
thawed oocytes with that of freshly collected oesytvithout cryopreservation. We report the expogssinalysis of
eight different genes: three perform housekeepumgtfons, since they encode proteins involved althsic cellular
functions and are constantly expressed in all huowls [HPRT, GAPDH, CYCLOPHILIN)]; the other fivgenes
encode proteins essential for oocyte developmehspacific functions [BMP15, GDF9, FIGLA, OCT4, TAB]. The
transcripts chosen for our analysis encode protiiasare essential for mature oocytes, due ta tiod@ in gamete
viability and in follicular and embryo developmeatcordingly, they represent excellent molecularkexs of oocyte
quality. Human oocytes were collected from an IVEnEe (Servizio di PMA/ Azienda Ospedaliera Canainz
Catania, Italy), after informed consent for the absupernumerary ones. A total of 25 metaphag®ll) oocytes were
collected from 5 different women, whose primaryentifity was due to a male factor: this excludedhpéogies that
could influence oocyte quality. For each patierg, eollected 2 fresh and 3 vitrificated oocytes,asgiog those with
optimal morphology, for a total of 10 fresh andvifsificated oocytes. Our data clearly show thag &xpression profile
of the eight genes, chosen as biomarkers, didhanige between fresh and vitrificated oocytes .ta&tissically validate
our results, we compared the Ct value, normalizeHiPRT (DeltaCt), in fresh and vitrificated oocyteg using the
independent Student’s t-test and demonstratedthiea¢ are no significant variations between frest witrificated-
thawed oocytes. Our molecular data, together withliphed results on oocyte survival, oocyte feadilion and
pregnancy rates, confirm that vitrification might very helpful for preserving women fertility. RERENCES Purrello
M, Di Pietro et al. Genes for human general trapsion initiation factors TFIIIB, TFIIIB-associategroteins, TFIIIC2
and PTF/SNAPC: functional and positional candidafi@s tumour predisposition or inherited genetic edises?
ONCOGENE. 2001 Aug 9;20(35):4877-83. C Di PietrakeMolecular profiling of human oocytes after ifitzation
strongly suggests that they are biologically corapbe to freshly isolated gametes. FERTILITY AND SIEITY, (e-
pub ahead of print on 9 June 2010).
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S1P induces differentiation of human mesoangioblasttowards smooth muscle cells. A role for GATA6 and
LMCD1 transcription factors.
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The sphingolipid metabolite sphingosine 1-phospH&®P) is a lipid mediator that regulates a widenber of
fundamental biological processes. Complexity in Slghalling is increased by the fact that endogen8aP is
mediator of the biological actions of a number adwgth factors and cytokines. S1P has recently s&emvn to have
important effects on vascular development and smoudscle cells (SMC) growth and migration [1]. SM@ntrol
many fundamental functions such as arterial tort @rway resistance; alterations of vascular smawtiscle cells
contribute to a number of major diseases in hunrgiading atherosclerosis. Recent studies haveigedvevidence
showing that circulating, SMC progenitor cells aantribute to neointima formation and repair follow vascular
injury [2]. Mesoangioblasts (Mb) are a new typestém cells, isolated from explants of dorsal aoc&pable of
differentiating into many mesoderm cell types [B]e previously demonstrated that S1P acts as patgogen and
antiapoptotic agent in murine and human Mb [4]. Bufing the important role of sphingolipid metalsali, we also
recently showed that transforming growth factorab@iGFbeta) exerts a marked antiapoptotic actioMinwith a
mechanism involving regulation of sphingosine kingSphK)-1 [5]. In order to completely utilize thleerapeutic
potential of these cells, with the aim of fully imdiuating the pleiotropic biological action of S1Re performed a
microarray study to establish transcriptional gdesfiof human Mb treated with 1uM S1P for 6 h anch2®btained
results, validated by Real time PCR, Western kot immunofluorescence analysis, demonstrate fofitsietime that
S1P promotes differentiation of human Mb towardsCShy enhancing the expression of myogenic marketeprs,
such as calponin-1 (CNN-1), tropomyosin-1 (TPM-t)ansgelin etc. Addition of 1uM S1P augmented Mb
morphogenesis in 3D matrigel culture, while pharohagical inhibition of SphK impaired the processtdrestingly,
GATAG6, LMCD1 and TRPS1 transcription factors wederitified involved in the molecular mechanism ofPS1
induced increase of CNN1 and TPM1 in Mb. The SiRed increase of GATA6 and LMCD1 was also dematestr
to be mutually regulated. Moreover, we present &wig that TGFbeta-induced differentiation of MiSMC relies
on SphK regulation, since pharmacological inhilsitif the enzyme impaired the ability of the cytakiof increasing
the expression levels of myogenic markers and o AAand LMCD1 expression. Interestingly, TGFbetdtioed
increase of GATA6 and LMCD1 depends on SphK regaatThis study individuates an important role dffSas
effector of TGFbeta-induced smooth muscle diffaedinn in Mb through the activation of specifictiszription factors
which can be exploited to favour vascular regemenat{1] Pyne, S., Pyne, N. J. (2000) Sphingosifrghdsphate
signalling in mammalian cells. Biochem. J. 349,-382 [2] Owens GK, Kumar MS, Wamhoff BR. (2004)"Mgllar
regulation of vascular smooth muscle cell diffel@idn in development and disease” Physiol Rev784:801. [3]
Cossu G, Bianco P. (2003) “Mesoangioblasts-vasquiagenitors for extravascular mesodermal tiss@&agt. Opin.
Genet. Dev. 13, 537-542 [4] Donati, C., Cencettj,Nincheri, P., Bernacchioni, C., Brunelli, S.e@lenti, E., Cossu,
G., Bruni, P. (2007) Sphingosine 1-phosphate mesdligtoliferation and survival of mesoangioblastensCells 25,
1713-1719 [5] Donati C, Cencetti F, De Palma C, iRapE, Brunelli S, Cossu G, Clementi E, Bruni R0Q9)
“TGFbeta protects mesoangioblasts from apoptosisphingosine kinase-1 regulation” Cell Signal. 228-236
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The ADAR editing enzymes are novel HIV-1 proviral &ctors
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One of the best-characterized mechanisms of RN#ngds the conversion of adenosine into inosingdA) mediated
by the Adenosine DeAminase enzymes or ADARs thatoacdouble-stranded RNA. In mammals, three differe
ADAR enzymes have been identified: ADAR1, ADAR2,daADAR3 (1). Inosine acts as guanosine during both
splicing and translation events, therefore A-taditiag within pre-mRNA can alter both splicing patts and amino
acid sequence with important consequences in tia function of the coded protein. Recent evidetbemonstrated
that most of the A-to-l substitutions occur witlion-coding sequences of pre-mRNAs enriched in tederepeated
Alu elements, such as introns and untranslatednsgiUTRS) (1). RNA editing of non-coding sequenaa alter the
fate of pre-mRNAs by affecting their splicing, ldization, stability or translation (1). ADARs caarget viruses, as
suggested by numerous reports showing A-to-I chamdentified in viral genomes or transcripts the¢ aonsistent
with editing mediated by these enzymes (1). Sditthr effort has been dedicated to testing theolmement of ADARs
in the life cycle of the human immunodeficiencyugtype 1 (HIV-1). HIV-1 gene expression is tightbgulated at the
level of transcription and maturation of an unsgdigrimary transcript (9 kb RNA) in distinct classe partially and
completely spliced RNA molecules (4 kb and 2 kb RINAnd is accomplished by a coordinated interadietveen
viral and cellular factors (2). In addition, HIVRNASs contain several double stranded regions, sointkem critical
for the different steps of the viral life cycle $uas the Rev responsive element (RRE), trans-dictivaesponsive
element (TAR), and dimerization domain (DIS) (2attltould be possible ADARs substrates. Recentlyprewided
evidence of a role for ADAR1 and ADAR?2 in the regfidn of some critical steps of the HIV-1 life cg(3,4). We
demonstrated that over-expressed ADAR1 and ADARshgty increase the overall accumulation of HIV+btgins in
producer cells independently of their editing atgivThrough their RNA editing activity, both enzgs enhance the
release of progeny virions from the producer c&isnote, only the ADAR1-mediated editing increat®s infectious
potential of the virus. Finally, we demonstratecttiboth enzymes edit adenosines within the 5 UTRvimal
transcripts, but only ADARL1 edits specific adenesimithin the Rev and Tat coding sequence. ThexeflDAR2 and
ADAR1 share some but not all the functions thatitpady regulate HIV-1 replication. Future invesdtipns are
necessary to understand the impact of ADARs inHh& 1 life cycle. This study, by providing furthémsight into the
role of the ADAR enzymes in stimulating the sequediversification and replication of HIV-1, will gsibly help the
disclosure of novel targets for antiviral intervient REFERENCES: 1. Bass, B.L. (2002). Annu. RemcBem., 71,
817-846. 2. Lama, J. and Planelles, V. (2007).dRé@twlogy, 4, 52. 3. Doria, M., Neri, F., Gallo, Azarace, M.G., and
A. Michienzi. (2009.) Nucleic Acids Res. 37:5848-58 Margherita Doria, Angela Gallo, Francesca N&ara
Tomaselli, Silvia Anna Ciafre, Maria Giulia Faraesd Alessandro Michienzi. Manuscript submitted
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Mushroom tyrosinase inhibition by essential oils fom lavender and mint.
Fiocco Danield Fiorentino Daniefs Frabboni Laurg Gallone Anna

!Dipartimento di Scienze Biomediche, Facolta di Medi e Chirurgia, Universita degli Studi di Foggidljale Pinto,
1, 71122 Foggia, Italy

The screening and characterization of novel tyasgrninhibitors are useful for potential applicasiagmfood technology
and in cosmetic and medical treatment of human eigation disorders. In this study the essentia obtained by
hydrodistillation from the lavender Lavendula splcaand the mint Mentha x piperita L. were inveatad for their
potential tyrosinase inhibitory activity. To gainsights into the potential active compounds of dliemixtures, the
essential oils composition was assessed by GC-amstrometry techniques. Both extracts signifigammthibited the

mushroom tyrosinase activity (i.e. oxidation of IGBA). Inhibition was oil dose-dependent and oil rects

concentrations inhibiting 50% tyrosinase activifC%0) were determined. The inhibition kinetics asald by

Lineweaver-Burk plots, showed a non-competitive amiged type inhibition for lavender and mint oitespectively.

Ki values were determined. Our results indicaté ldn@ender and mint essential oils have high paénin applications
as skin-whitening agents of natural source. Theegfihey may be promising herbal ingredients ferdevelopment of
depigmenting agents in clinical, beauty and indaisprospects.
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16p13.3 and 17g21.3 chromosome breakpoints: are theandomly or non-randomly affected in Deep Fibrous
Histiocytoma?

Frau Daniela V, Caria Paolf Dettori Tinuccid, Fletcher Christopher DM Vanni Roberth

YUniversity of Cagliari
2Harvard Medical School, Boston

Introduction. Fibrous histiocytoma (FH) encompasseside spectrum of common soft-tissue tumors atth@h both
fibroblastic and histiocytic differentiation. FH $1a predominant dermal location, however a raretygod, occurring in
deep soft tissues, has been recently formally clenized as a diagnostically-distinguishable vari@). Due to the
small number of cases published, information orclitsical behavior, including propensity for locadcurrence and
metastasis, is quite limited, and no molecular gerw cytogenetic data are available. Aim. To &ddwledge to the
biology of this type of lesion, we reconsider frayar cytogenetic file a case of deep fibrous histioma with
46,XY,t(16;17)(p13.3;921.3) karyotype. The tumorcwared in a subject with normal male karytype aras the first
description of deep FH showing a clonal chromosaimeormality. Moreover the change was not foundnin af the
tumors reported in Mitelman’s online database 12).ascertain whether the breakpoints at 16p13.31&0@1.3 were
non-randomly involved in changes in this rare tuswstype we: a) searched for BAC clones spanniagrémslocation
breakpoints in order to characterized them at tldecular cytogenetic level; b) identified BAC clenenapping
proximally and distally to the breakpoints; c) uském to set up dual-color break-apart probes abldisclose the
breakpoints by interphase fluorescent in situ tdibation (I-FISH); d) tested the probes in six @&ahcases. Results.
FISH using BAC clones refined the translocatiorakpmints within 119.9 kb at 16p13.3 and 214 kb72lL.3. BAC
clones proximal and distal (about 100-200 kb) ® ltheakpoints were identified and a dual color kiagzart probe for
each breakpoint was set up. None of the two prajms& break-apart signals in the six archival cagtadied.
Comments. We previously reported that superfickal(Bermal location) has clonal non-recurrent chreome changes
(2). On the contrary, no data are available forrdwently formally characterized deep variant. 8iatthe moment the
t(16;17) is unique and never described in any stlichor and these lesions rare and the diagnosistiom
controversial, we planned to ascertain whethert(h6;17) breakpoints were nonrandomly involved hamges in
additional archival cases. After refining the breaikt within 119.9 kb at 16p13.3 and 214 kb at 1I7§2n the index
case, we set up a dual-color breakapart probeemtect it by I-FISH in the additional cases. Ouuitssndicate that, as
with cutaneous lesions, deep FH may have clonambsome changes and that, at present, they sebmrtre and
non-recurrent. Supported by Fondo per gli Investitindella Ricerca di Base (FIRB) project No. RBIRB68B and
Regione Autonoma Sardegna (RAS) by L.R. 7/2007ddoricerca fondamentale). References 1) B.C. GleaSdD.
Fletcher, Deep "benign" fibrous histiocytoma: dippathologic analysis of 69 cases of a rare tumdicating
occasional metastatic potential, Am. J. Surg. RatB@ (2008) 354-62 2) Mitelman database of chrommus
aberrations in cancer 2010. Mitelman F, JohansspiM@&tens F, editors. Available from: http://cgap.nih.gov/
Chromosomes/Mitelman updated on February 18, 2B)LB. Vanni, C.D. Fletcher, R. Sciot, P. Dal CinDe Wever,
N. Mandahl, F. Mertens, F. Mitelman, J. Rosai, AdRolm, G. Tallini, H. Van Den Berghe, H. Willényt©genetic
evidence of clonality in cutaneous benign fibroigtibcytomas: a report of the CHAMP study groupstbpathology
37 (2000) 212-7.
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Genotoxicity of amorphous silica on murine alveolarmacrophages (RAW 264.7). Effects of particles mior
morphology.

Frenzilli Giadad, Guidi Patrizid, Bernardeschi MargheritaScarcelli Vittorid, Nigro Marcd

! Universita di Pisa, Dipartimento di Morfologia Uma e Biologia Applicata, sez. Biologia e Genetica

Silicosis, one of the more ancient occupationataes, has been associated to the prolonged egposarystalline
silica dusts (quartz). In addition, lung cancer andoimmune pathologies have also been relatetieteexposure to
some crystalline forms of silica. Numerous in vitod in vivo studies have compared the effectsrygdtalline and
amorphous silica and demonstrated the last formgogiuch less active or almost biologically inerthwviespect to the
crystalline ones. However, the paradigm of cryst#yl, as a prerequisite to make a silica parttobec is contradicted
by the evidence that vitreous (amorphous) silicwgered by grinding share similar surface reactiahd in vitro
toxicity with quartz dust. In spite of an enormaasiount of experimental studies, the physical-chafeatures
imparting toxicity to silica particles are not yktlly understood. In the present study the genatgpotential of
amorphous silica particles with different supedicmicro-morphology was investigated. In particularesoporous
silica particles (MCM-41) and dense silica sphef@diameter, 250 and 500 nm) were compared in ternDNA
damaging effects on cultured murine alveolar matages (Raw 264.7). Mesoporous silica particles whegacterized
by sharp edges, while dense spheres had a smoad#tesuGenotoxicity was evaluated by alkaline SinGell Gel
Elecrophoresis (SCGE) or Comet Assay (detecting BMAnd breaks) and Micronucleus Test (detectimgrabsomal
damage). Cytotoxicity was also assessed by theahry®lue exclusion assay. Particle suspensions {fieeeasing
concentrations) were prepared in complete MEM &mlund sonicated for 30’ (35 KHz) to reduce aggtiem.
Methyl methanesulphonate (MMS) and Mytomicin C wesglected as positive controls for Comet assay and
Micronucleus test respectively. Comet assay ressitswed that both amorphous silica particles induBiNA
fragmentation at the highest doses tested (40 u@0@m2); however, mesoporous silica was signifiyantore
genotoxic than dense silica spheres. Neither expdsue (4 and 24 h) nor particle dimensions shoamg significant
effect on DNA integrity. Although preliminary, ouesults are in line with the idea that physicalrofeal features and
micro-morphology of particle surface affect cebpense and that the inertness/toxicity of amorplsiics deserves to
be further investigated.
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IDENTIFICATION OF NOVEL MAFB PRIMARY RESPONSE GENES IN PHORBOL 12 - MYRISTATE 13 -
ACETATE (PMA) DEPENDENT MACROPHAGE DIFFERENTIATION.

Gemelli Claudi3, Zanocco Marani TommasoBicciato Silvid, Mazza Emilid, Parenti SandtaVignudelli Tatiand,
Tagliafico Enricd, Grande Alexi§ Ferrari Sergid

! University of Modena and Reggio Emilia

Monocyte—macrophage differentiation of hematopoieélls can be achieved in vitro upon treatmenkh Witamin D3
(VD) or phorbol 12-myristate 13-acetate (PMA). Altigh the capacity of VD to induce monocyte diff¢i@ion is
well known, the outcome of PMA stimulation is, dretcontrary, quite controversial. To better chamant the effect
exerted by PMA on monoblastic cells, we carriedauimmunophenotype analysis and morphological éxation of
PMA stimulated U937 cells. The results of theseeexpents suggested that PMA is able to promotenabamation of
macrophage and dendritic cell maturation program.clearly define the phenotype promoted by the iciened
compound, a genome-wide meta-analysis comparingtrirescriptome of PMA treated U937 cells with palyli
available gene expression profiles of human momsgytmacrophages and dendritic cells was performed.
Transcriptional signatures unequivocally demonsttahat PMA stimulation of U937 cells give rise rtcrophage
differentiation. In addition, gene expression daltn evidenced that MafB is one of the most upeggd transcription
factors (TF) by PMA. Subsequent silencing experitmefollowed by EMSA and luciferase assays, allowsdto
characterize MafB specific MARE binding sites in7TR and MMP9 gene promoter regions. On the basHdsesé data
we can state that: (i) PMA induces a macrophaderdifitiation in monoblastic cells; (i) MafB TF suprts the PMA
maturation pathway; (i) MMP9 and IL-7R, up-regidd by PMA, are MafB primary response genes. Rnaliese
experiments allow us to define a component of tMARMolecular pathway, through the characterizatidrPMA-
MAFB-MMPY/IL-7R transactivation cascade.
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STATINS, FIBRATES AND RETINOIC ACID UPREGULATE MITO CHONDRIAL ACYLCARNITINE
CARRIER GENE EXPRESSION

Infantino Vittorid, lacobazzi Vité, Convertini Paold

! Department of Chemistry, University of Basilica®atenza
2 Department of Pharmaco-Biology, Laboratory of Biemistry and Molecular Biology, University of Baiari

The carnitine/acylcarnitine carrier (CAC) is aneigital protein of the inner mitochondrial membrahat ttransports
acylcarnitine esters (in exchange for free carejtimto mitochondria where the acyl groups are iaeid. It therefore
plays an essential role in fatty adiebxidation, which is the major source of energy lfi@art and skeletal muscles
during fasting and physical exercise. The human G&€ncoded by the SLC25A20 gene that maps to absome
3p21.31. Since the first reported mutation in th&35A20 gene, others have been identified and #&sacto CAC
deficiency, a severe autosomal recessive, nonpiiquispecific disorder presenting an equal malétoale ratio.
CAC deficiency provokes a disorder of fatty afidxidation (OMIM 212138) that presents two phenetypthe first
and more severe form with early onset in the nedmetriod and the second milder form with onséhfancy. Patients
usually display a good correlation between phermtgpd reduction of CAC activity. Early recognitiemcrucial in
CAC-deficient patients and the only long-term tneamt consists of fasting prevention with frequemtafs, a diet rich
in carbohydrates, low in lipids, and supplementéith @ssential polyunsaturated fatty acids. We fimat CAC mRNA
level in HepG2 cells is increased by both statims fibrates in a dose-dependent manner. FluvasiatinGW7647 also
cause a CAC mRNA increase on rat hepatocytes amttytes and, when used in combination, a synergestert is
observed. Because statins and fibrates are knowntton gene transcription by activating PPARa tvecked for the
presence of PPRE in the CAC gene promoter and nediPPRE sequence from -99 to -80 bp, which st&0e¥6
identity with the canonical PPRE. The effects ofhbstatins and fibrates on gene reporter activity @olished by
mutations in the PPRE site clearly indicating t8#C transcriptional activation by these drugs isdrated by the
PPRE regulatory element present in the human CAGhpter. Moreover, the activation of CAC gene traipsion by
forskolin provides evidence that the PKA pathwagulates CAC gene expression by phosphorylation RARA.
Finally, 9-cis-retinoic acid, the ligand of RXRa ieh heterodimerizes with PPARa for binding to PPREhances
CAC gene expression. The results of the presemtstigation on the regulation of CAC gene expressixtend our
knowledge of the molecular mechanisms by whichirgatfibrates and retinoic acid exert hypolipidenaiction.
Furthermore, we propose that patients affected A¢ @eficiency, who present a mild phenotype witimsoresidual
activity and for whom pharmacological strategies afr present very limited, might benefit from treant with statins
and fibrates acting via stimulation of CAC generesggion. Indeed, this approach has been used stubeor other
disorders of fatty acid b-oxidation.
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Proteins and carbonylation pattern in trained and wntrained rat muscles

Magherini Frances¢aAbruzzo Prowidenza MafiaGamberi Tanig Guidi Francesca Puglia Michelé Bini Lucé,
Margonato Vittori4, Esposito Fabit) Veicsteinas ArsenfoMarini Maring, Modesti Alessandta

YUniversita degli Studi di Firenze
2Universita degli Studi di Bologna
3Universita degli Studi di Siena
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The mode, the intensity, the duration of the tragnand the intrinsic characteristics of the différskeletal muscles
influence the way physical exercise affects the al@usWVe investigated how high intensity aerobiéniray (10 wks

treadmill at ~ 80% VO2max) impinges on the formatif protein carbonyl adducts, a consequence oéssx&®0OS
production, in two opposite kinds of skeletal mesdnterior Tibialis (mostly fast glycolytic) ancdBus (mostly slow
oxidative). In fact, during intense activity, thegh rate of O2 consumption in skeletal muscles caumse incomplete
oxygen reduction, leading to the generation of RRSS production may be quantitatively limited ounteracted by
anti-oxidants, so that oxidative stress does neesgarily become established. These considerapimmaped us to
examine the products of ROS damage. In particplastein carbonylation is an irreversible reactiaose amount
reflects the intensity of the oxidative stress eTormation of carbonyl groups occurs either digeby reaction with

ROS or indirectly by reaction with peroxidated dipi The pattern of carbonylated proteins was stuigidoth control

and exercised muscles by 2D-GE followed by Westlot with anti dNTP antibodies. In order to miniraizhe

biological variability between different individuglthe images of Western Blots were used to comfmsesynthetic

gels in which only matched spots were present. Bhisly enabled us to obtain the basal pattern dfocglation

characterizing the two types of skeletal muscled #ncompare them with the exercise-induced vaniatiin the

carbonylation level of specific proteins.
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Application of SNP-Arrays, FISH and GenotypeColourin Molecular Diagnosis of Mental Retardation.
Magri Chiard, Piovani Giovanna Traversa Michele Bertini Valerid, Pilotta Alb&, Barlati Sergio.

Division of Biology and Genetics, Department ofrBéalical Sciences and Biotechnology, Brescia UnityeBchool of
Medicine, Brescia
“Centro di Auxoendocrinologia, Department of Paetitiat University of Brescia, Brescia

Mental retardation (MR) occurs in 2-3% of the gehepopulation worldwide. Previously published repobf

chromosomal aberrations in cohorts of MR patierdsehshown that many small aberrations are overtbdke
conventional cytogenetics methods. Instead, thbenigesolution level of microarray based techn@sgian reveal
novel submicroscopic deletions or duplications. Mfgort on the results of the SNP array screenirgPafubjects with
apparent normal karyotype and idiopathic mentardzttion. When available, also the parents weréysed Copy
Number Variations (CNVs) of potential clinical sificance were found in 13 patients (33%). The asialpf parent’s
SNPs array data of 9 patients, using the Genotylee€®d (GenCol) software (Barlati, Chiesa and Ma@MC

Bioinformatics. 2009), revealed that 5 patients¥}3were carrier of a de novo CNV. All the patiemtth relevant
CNV alteration and their parents were also analysgd-ISH using specific BAC probes. FISH validataitl the

potential pathological CNVs and was fundamentadlétermine position, orientation and exact numbedugdlicated
fragments. The combined used of SNP arrays, FIStH @enCol has proved, therefore, an important toolthe

definition and characterization of several crymitomosome aberrations. In addition to the 13 ptdjecarriers of a
submicroscopic aberration, 4 samples (10.3%) waityd Runs of Homozygosis (ROHs) were highlightedtioy
GenCol analysis of the SNPs data. The trio companisvealed that ROHs were the consequence of andognd not
of segmental uniparental disomies (UPDs). This Itdsurelevant in the light of the fact that cas#sMR due to
recessive syndromes are reported in literaturen Eveugh we don’t known if the ROHs detected in patients are
related with the clinical phenotype, this resultdastrates that SNP arrays combined with visu#disatiools like

GenCol gives useful information for the geneti@ipretation of the clinical phenotype. In conclusiwith a detection
rate of 33%, SNP arrays turned out to be a powedal in clinical diagnostic of developmental diders. Allele
specific information from SNP arrays provides, alljy valuable information for interpreting copy mher variation
(CNV), allelic imbalance including ROH that goesybed that obtained from the total DNA signal aviaiéafrom

aCGH platforms. Genotyping platforms such as SNyar combined with FISH and GenCol analysis shdidd
therefore considered as a primary platform for tjerwdinical testing of MR.
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New Copy Number Variations in Schizophrenia ItalianPatients
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Division of Biology and Genetics, Department ofrBéalical Sciences and Biotechnology, Brescia UnityeBhool of
Medicine, Viale Europa, Brescia

2University Psychiatric Unit, Brescia University Sch of Medicine, Piazza Spedali Civili, Brescia
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Schizophrenia is a severe mental disorder chaiaetenot only by the positive, negative, and disniged domains of
psychopathology but also by a progressive deficitemrocognitive functioning. The disorder affetfé of the world

population and has a heritability estimated to pe¢ai80%. The inheritance patterns are complextaachumber and
type of genetic variants involved are not undemdtdde technical advancements since 2008 haveladurning point

in schizophrenia genetics with the publication efexal large-scale, whole-genome schizophreniacatsm studies,

which collectively point to a model of schizophr@mathogenesis whereby submicroscopic deletiondaplications

of the genome might account for a portion of theatie variability of schizophrenia. Since the méjoof these events
are relatively rare, many studies are requiredrtvige statistical confirmation. With this in mindie screened 172
patients with schizophrenia and 160 healthy costidl Italian origin for detection of structural iations, using

Affymetrix 6.0 arrays. The results of the studyvided support for the CNVs most convincingly implied as risk
factors for schizophrenia such as the NRXN1 gend,the 15q11.2, 15q13.3 and 16p13.1 loci. FurtheemGNVs

previously reported but never replicated, sucthase at the 2q12.2, 3q29 and 17p12 loci have bmerdf Some new
candidate schizophrenia susceptibility genes delbtelarge CNVs (>900 kb) have been proposed. htitsion, the

identification of new, rare, large CNVs and theliegiion of others previously reported, further paps a model of
schizophrenia that includes the effect of multipére, highly penetrant genomic variants.
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Translational control mechanisms in the progressiomf cutaneous malignant melanoma: the role of elF2gha
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Malignant transformation and tumorigenesis incladeomplex series of cellular and biomecular everiteh are not
yet completely known. Emerging evidence supportsftimndamental role of translational control mechars in the
modulation of cell functions. Cell growth and pfetation depend on protein synthesis that is rdgdlain part, by
translational initiation factors. These factorsmsiantly increase in normal cells in response towjn factors and are
constitutively elevated in transformed cells. Inrtigalar, the elF2 translation factor seems to beoived in the
abnormal regulation of protein synthesis that le@da tumorigenic phenotype. Recent works sugdestranslation
factor elF2 to be involved in the pathogenesis @andiimour progression in some kind of tumours sash
bronchioloaveolar carcinoma, non-Hodgkin lymphomisgast tumour, brain tumour, gastrointestinal icarmas,
melanoma. Moreover other data indicate that the WH&vels could influence the RAS/RAF/MAPK pathway
modifying the cell proliferation parameters. Ingthitudy we have analysed the phosphorylated eppttasdnd ERK
levels in different melanoma cell lines derivednfronetastatic or primary cutaneous melanoma lesessyell as in a
line from the primary skin lesion of a patient withetastatic melanoma. Our results show higher $ewl
phosphorylated elF2alpha and ERK in the metastafidines (including the line from the primary ies in the patient
with distant metastases) as compared to the primmaaianoma cell lines. In such cell lines, the gerpression of
proteins involved in cell cycle regulation (i.eyctin D1 and p53) was also examined. The resulsunfstudy suggest
the relationship between p-elF2 alpha and tumorafiqession in the malignant melanoma. Further aeslycould
allow to identify phosphorylated elF2 as a possgtegnostic marker.
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Genetic biodiversity of enological Saccharomycesakated from grapes must natural fermentations
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Spontaneous grapes must fermentation, induced éynttigenous micro flora, is believed to be assediavith a
specific vineyard and to give a distinctive stytelajuality to that wine. The alcohol-tolerant Sacmyces cerevisiae
strains invariably dominate the latter stage ofiretwine fermentation. The S. cerevisiae poputatind other specific
yeasts present in the vineyard niche habitats@msidered autochthonous and their involvement tarahfermentation
allows the production of wines with particular f@as in each microclimatic area. The present stualy aimed to the
individuation of autochthonous yeast strains usefthe improvement of oenological production ofe®#o, which is a
very important wine-producing area of Southernyltabrapes were sampled from the most representatieas of
Salento region (Ugento e Guagnano for “Negroamarai’ Gioia del Colle for “Primitivo”) and separatelybjected to
natural fermentation in an experimental scale. demtification of micro biota present during thestlastep of wine
fermentation (>1 °Bé) of grapes, was carried ousetect autochthonous yeast strains for indusiviné production.
Aliquots of must samples of several dilutions wis@ated after spreading on YPD agar medium suppiéad. As
preliminary screening, averages of 1500 coloniesé&zh of the three fermentations were assayeH2& production
on BIGGY agar. The colonies appearing white ortliglown (about the 10% of initial 1500 individudbres) were
selected and recognized as S. cerevisiae by a onidogical screening based on the implementatiothetaxonomical
keys for identification of yeasts belonging to Ssmomyces genus. Identification at strain levebo€erevisiae isolates
is a fundamental step to investigate the bioditersf this yeast and to examine population dynandiasing the
fermentative process. The criterion for strain etéhtiation was provided by the amplification ohgmic sequence
blocks flanked by delta elements of retrotrasposogin. Interdelta (ID) typing has proved to be ey convenient
method that can advantageously replace the oth#roa® for molecular characterization of S. ceraasstrains. For
the first time, a recently developed method haslageplied for the ID by the use of fluorescent mnisnand automatic
sequencers. When compared with gel-based analytietthods, the use of capillarity system and autethanalysis
increase data throughput, scoring and reliabilligcreasing the overall experimental error. Theltesi the genetic
characterization of S. cerevisiae strains assatiat@atural fermentations of must from “Primitivaiid “Negroamaro”
grapes and their implications for the selectioawatochthonous industrial starters will be discussed

73



Abstract Partecipanti

CEREBRAL DNA DAMAGE AND HSP70 EXPRESSION IN MICE EX POSED TO EXTREMELY LOW
FREQUENCY MAGNETIC FIELDS
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The biological effects of extremely low frequencwgnetic fields (ELF-MF) and their potential adveeféects on
health is still an open and unresolved questiormeécapidemiological studies indicate an associatietween
residential/occupational exposure to ELF-MF andirammeased incidence in cancer and neurodegenerdiseases,
whereas other studies do not support these assmsiaExperimental studies, focused on clarifying tole of ELF-MF
in cancer promotion and neurodegenerative disordeport inconclusive and often contradictory resuHowever,
some laboratory investigations, both in vivo andvitno, show that ELF-MF produce a variety of bigical effects
which might have a role in the etiology of canced ameurodegeneration. These effects include tumamgtion and
copromotion, lowering of endogenous cytoprotectiaduction of DNA strand breaks and oxidative strd®egarding
genotoxic effects, it has been suggested that EBEFaight harm DNA through alteration of free radipabduction,
lifetime and/or activity. Our recent study showattbhronic exposure to 1mT ELF-MF induces transoenébral DNA
damage in mice, while it does not elicit Hsp70-raésli stress response (Mariucci G et al. 2010). & mesults,
together with the literature, suggest that higlensities of or prolonged exposure to ELF-MF arededeto induce
DNA damage. The present study was aimed at confgriiese results and clarifying the relationshifneen exposure
intensity and genotoxic effect of ELF-MF in mousaib. Moreover, we investigated the effect of ELF~Mn Hsp70
expression which is thought to be cytoprotectivel & commonly used as a marker of cellular str&gs. also
evaluated, as general stress markers, food intadady weight increase and spontaneous motor activibying male
CD1 mice, 30-40 days old, were exposed to a 50 Hzol1 or 2 mT for a period of 7 days (15 h/day)l @acrificed
either at the end of exposure or 24 h after exgossinam-exposed mice were used as controls. Feakkiand weight
gain over the 7 days of exposure and motor activitfore sacrifice were evaluated. At sacrifice, sgobrains were
collected and dissected into cerebral cortex-simiat hippocampus and cerebellum. Primary DNA damags
evaluated by alkaline single-cell microgel-electropesis assay (Comet assay). Western blot andtiirealRT-PCR
were used to determine the expression of Hsp70 Cidmeet assay revealed an increase in DNA fragmnientaf up to
four times in brain cells from MF-exposed animadergficed at the end of exposure. DNA damage wascty
correlated with the intensity of the MF (r>0.80 fdf the cerebral areas, p<0.001). Interestingtgraa 24 h recovery
period, DNA strand-breaks were not evident in theug exposed to a 1mT MF, while mice exposed tornd MF
showed complete DNA repair only in the cerebellivo.changes in Hsp70 mRNA and protein expressiore i@rmd
in cerebral areas of all the exposed groups. Silpjldaehavioural and metabolic parameters were angbd. These
data confirm that in vivo ELF-MF induce primary DNamage. The effect on DNA integrity seems to iattica dose-
response relationship between MF intensity anddégree of damage. Moreover, the DNA repair capggtsiems to
be reduced after exposure to the highest inte@ityl) and dependent on the brain area. The lackeoHsp70 stress
response could be interpreted as an inhibitorycefbé high-intensity ELF-MF on this cytoprotectigystem, as has
already been suggested by results obtained wittkehiembryos (Di Carlo A. et al. 2002).
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A DIx-Wnt5a regulation modulates GABAergic differertiation of progenitor cells, in vitro and in vivo
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In the basal forebrain, neural progenitor (NP)sceltcupy the wall of the lateral ventricle, and esenmitted towards
the GABA+ interneuron lineage. As these cells d@ki¢ cell cycle, they migrate either towards theteqr the
hippocampus or the olfactory regions, and diffeegatin various GABA+ subtypes. The homeodomaindcaiption
factors of the DIx family are essential for migaatiand differentiation of these GABA progenitors,ravealed by the
brain phenotypes of mice null for individual DIxrges or combinations of them. For instance, in theeace of DIxX5
the number of TH+, CR+ and GABA+ olfactory internens is reduced, although the DIx5+ cell lineagends
depleted. Since the DIx proteins regulate expressiothe GABA-synthesizing enzyme gene GAD1, a ralleDIx
proteins to drive GABA differentiation cell-autonomsly seems established. However, previous reBolts our team
indicate that the DIx genes also exert a non-catbrromous function. The balance between proliferatand
differentiation of NP cells is the result of a cdmpinterplay between genetically determined celyprograms and
local environmental cues. Among these, the Wntscte#sligands participate in several key developmkeptocesses.
Whnt/beta-catenin signalling maintains the prolifema potential of hippocampal, cortical and midbraiP cells in vivo.
Similarly, in the subpallium Wnt/beta-catenin silling is required for NP cells proliferation, whitibes not influence
their migration or differentiation. Wnt signalliredso promotes NP cells differentiation, in fact B/and Wnt7a favour
neuronal differentiation of late cortical NP celisid Wnt5a stimulates differentiation of dopamimnergurons. As Wnt
ligands elicit such a variety of responses, theircfions need to be determined in a cell type- @mtext-dependent
manner. We have therefore investigated a possitkebletween the DIx transcription regulation and tVgignalling,
and their effect on the proliferation and GABA+fdientiation of NP cells. Here we provide evidetitat DIx2 and
DIx5 promote differentiation of olfactory interneuns, non cell-autonomously, by regulating the esgitn of Wnt5a.
We also show that Wnt5a favours GABA+ differentatiboth in dissociated OB neurons and in sliceucett. Wnt
ligands use several transduction pathways: the Bestvn one (canonical) depends on stabilizatioriéarc
translocation of beta-catenin, and generally presatelf-renewal and proliferation of progenitorizeConversely,
beta-catenin independent pathways, known as “nomrgeal”’, either use JnK phosphorylation or Ca-thejemt
activation of PKC. In general, activation of nomoaical Wnt pathways promote neuronal maturatidfeidintiation,
but the biochemical pathway by which Wnt5a moddatiéferentiation of NP cells is poorly known. Tragnine this,
we derive adherent cultures of NP cells from thdomanic brain, a cell system prone to GABA+ diffietiation in
vitro. In these cells we observe that canonical 3&rgpecifically activates beta-catenin, while nanamical Wnt5a
promotes phosphorylation of JnK. Furthermore, Jiidgphorylation is reduced in the forebrain of D@l mice.
Wnt5a interacts with the tyrosine-kinase receptgk,Rand Ryk activation/cleavage promotes the diff¢iation of
cortical NP. The application of a Ryk neutraliziagtibody on basal NP alters their differentiatiooperties. Defining
the pathway that links Wnt5-Ryk interaction withKJrduring NP cell differentiation may open the way t
activate/inhibit key steps of this regulation ahdreby control GABA+ differentiation of neuronabgenitors.
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New insights into molecular and functional propertes of the LSD1/KDM1 neuronal mini-exon
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Elend.
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A variety of chromatin remodeling complexes areutjiet to orchestrate transcriptional programs thatlIneuronal
precursors from earliest commitment to terminalfedéntiation. We showed that mammalian neurons have
specialized chromatin remodeling complex arisimgrfra neurospecific splice variant of LSD1/KDM1 skdine Lysine
Specific Demethylase 1- whose demethylase actoity.ys4 of histone H3 has been related to genessmm (Zibetti
et al. 2010). We found that alternatively splice1 mammalian transcripts generate four isofornvg Tsoforms
retain E8a, an unusually short exon four amino satidg, internal to the amine oxidase domain, whiostision
within transcripts is restricted to the nervoustsys Remarkably, their expression is dynamicaltyutated throughout
brain development, particularly during perinatalggts. While inclusion of exon E8a within LSD1 pnesedoes not
affect the in vitro biochemical properties nor theeraction with known co-repressor partners, movihe mini-exon
E8a enables LSD1 to pace-make early neurite momrgfesis. Our goal is now to understand the moleecnéarhanisms
by which the mini-exon E8a confers a neurospedifitcction to LSD1 epigenetic activity. Structuralidies show that
the mini-exon E8a residues form a sort of protmgiom the amino oxidase domain that emerges floemtain body
of the protein without causing any local conforratl change into LSD1. Such a feature indicatesthese residues
could easily form a docking site for other protgiartners as well as they can be targeted by passiational
modifications (PTM). Functional assays based osdhevo possibilities might provide a strategy ta@awer in vivo
biochemical differences. We will present data reéato the physiological PTM pattern of immuno-estgld LSD1 from
rat brain (analyzed by mass spectrometry) andeduhctional role of such PTM in the acquisitiordanaintenance of
normal neuronal phenotype.
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Extremely low frequency Electromagnetic fields (ELFEMF) effect on morphology and genetic expressionrpfile
of a human keratinocyte line (HaCaT).
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Keratinocytes represent the majority of the celpydation in the epidermis. Cutaneous homeostasideending,
among the other factors, from a correct prolifematand differentiation mechanism. Usefulness ottedenagnetic
fields have been demonstrated in several clinipplieation for the enhancement of tissue restonatéy. bone tissue),
however little is still known about the exact memisan of action of ELF-EMF. Moreover concerning skissue
restoration clinical results are still debated. Him of our study was to evaluate the effect of HMF (frequency
50Hz, intensity 1 mT) on a keratinocyte cell linedéferent time points (1-24-48 h). We assesseukegarofiling and
morphological modulation by means of gene microgaamad electron microscopy technique. ELF-EMF exposalls
presented, compared to control sham exposed eeffgmydulation of cellular morphology with a betteganization of
citoplasmatic and nuclear compartments. Citoplasnuaganelles were better developed and nucleangement was
primarily eucromatinic in ELF-EMF exposed cells. dWiarray analysis has evidenced the variation c¢f @gne
expression in ELF-EMF exposed cells. Most of thenegewere involved in mechanisms such as: growth and
proliferation, apoptosis and glutathion metabolishhese results have also been confirmed with Réake TPCR
technique. Mammalian target of Rapamycin (mTOR) baen identified as a kinase with a pivotal rolecéllular
proliferation and survival in mammals. We perfornwdstern blot assays on lysates from ELF-EMF exgphasdls and
we demonstrated that these cells presenta n aotivaf the PI3BK/AKT/mTOR pathway. Moreover in exgoscells
both mTOR and its effector protein Ribosomal Proteb Kinase, 70 kDa (p70 S6K) were also found tchigély
phosphorilated compared to control cells. Whiled&#binding proteins (4E-BP1) was found to be dowofated thus
confirming a role of ELF-EMF in the translationatrement.
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EFFICIENCY OF ANTISENSE-MEDIATED EXON SKIPPING INN ORMAL AND MUTATED DMD GENES
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Duchenne and Becker muscular dystrophy (DMD, BME) @aused by mutations in the dystrophin gene eimeal,
DMD mutations disrupt the reading frame and leagrematurely aborted dystrophin synthesis; conWerseutations
that leave the reading frame intact lead to thedypecton of low levels of internally truncated prioiewhich are
sufficient to generate the milder BMD phenotypeisThbservation suggested that a therapeutic apprisacDMD

could be based on active intervention on primaryARprocessing (“exon-skipping”), aimed at restoriagviable
reading frame. The most commonly used exon-skipgipgroach relies on the use of sequence-specifisease
oligonucleotides (AO), which binds to intron-exooumdaries and/or to splice enhancer elements. [Seiftually all

AO designing procedures have been tested on idigttophin genes. However, there are clear indinatithat the
genomic re-arrangements (deletion, duplicationémtpoutations, etc.) present in patients can afteetefficiency of
the desired skipping processes. In this work weaelecided to compare the efficiency of a set ofid@ontrol and in
DMD myoblasts, obtained from patients carrying etiént types of mutations. Our data indicated tlwtamly AO

skipping efficiency varied greatly between intaotdanutated DMD genes, but also that in some inssapatients’
MRNA exhibited splicing patterns that could notdirectly correlated to their specific genomic migat
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Analisi citogenetica di cellule staminali mesenchiali a differenti passaggi di espansione
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Le cellule staminali mesenchimali (MSC) sono cellmlultipotenti che rappresentano un prodotto papta cellulare
molto promettente per applicazioni cliniche, f@tbito dei trapianti e della medicina rigenerativaconsiderazione
del fatto che per poter infondere numeri adeguatM8C sono necessarie procedure estensive di dspanstudi
recenti hanno riportato (aumentata instabilita cromosomica delle cellulecaftura con il conseguente potenziale
rischio di trasformazione neoplastica. Diventa g indispensabile introdurre dei controlli citogéci in grado di
monitorare la presenza di possibili riarrangiamemtmosomici nelle cellule utilizzate per il trapia. Abbiamo
studiato MSC espanse in vitro da sangue midolBM=(7) e tessuto adiposo (AT=3). Le cellule sondesteminate (5

x 1075/cnd) in fiasca in IMDM addizionato di lisato piastrini al 5%; dopo 2-3 giorni le cellule non aderentis state
rimosse e la coltura proseguita con cambio bisatiate del terreno. A crescita confluente le celaderenti sono state
tripsinizzate e ripiastrate a bassa concentrazpmmed 0 5 passaggi successivi. Ad ogni passaggio stati valutati
I'immunofenotipo (CD45, CD34, CD90, CD105, CD73)¢édpacita differenziativa (in senso osteocitarigpacitario e
condrocitario) e il cariotipo utilizzando tecnicktandard di bandeggio Q.dnalisi citogenetica e la descrizione del
cariotipo sono stati eseguiti secondo le indicaziell'International System for Human Cytogenetic Nomencéa
(2009) Tutti i campioni analizzati hanno ottenutoelevato indice di crescita, hanno mostrato f@mothesenchimale
(negativita per CD45 e CD34, triplice positivita®8(er CD90, CD105, CD73) e capacita differenziatl/grado di
espansione medio al terzo passaggistato di 1389 volte (da 46 a 5900) per BM e di 86lde (da 504 a 969) per AT.
Nella coltura primaria e dopo quattro passadandlisi citogenetica effettuata su i dieci campioamimostrato cariotipo
normale diploide, cioeé 46, XX o 46, XY. Anomaligwturali (delezioni), a basso livello di mosaicisroon la linea
normale, sono state osservate solo in due col®Bk1lb e BM18 al primo passaggio).dspansione di MSC puo
comportare la comparsa di anomalie cromosomiche,|'ali&erazione genetica non €& associata ad un vanotaggi
proliferativo selettivo e pertanto il clone anomalene spontaneamente eliminato durante i passaggiessivi di
espansione cellulare. Tuttavia, in considerazioe#adcontinua e progressiva estensione dei potenzéanpi di
applicazione clinica delle MSC, sono necessarrioltestudi per confermare la conformita biologieaenetica di tali
prodotti per terapia cellulare.
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VARIATION OF FURIN AND TMPRSS6 EXPRESSION CAN CONTRIBUTE TO THE INADEQUATE
HEPCIDIN PRODUCTION IN THE LIVER OF HFE-HEMOCHROMAT OSIS PATIENTS
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Various studies have recently demonstrated thetyalbif different molecules to inhibit the produatief hepcidin by
hepatocytes. They include the protease TMPRSS6¢chwhihibits hepcidin induction by degrading memigran
hemojuvelin, a potent activator of hepcidin traisoon, and soluble hemojuvelin, which acts as geon the same
pathway and is generated by furin cleavage. Cuyréimére are no data on the expression of theseggenthe liver of
patients with different iron overload conditionseWireviously reported a decreased hepcidin expmessompared to
the iron burden, in liver biopsies of patients whtrE hemochromatosis and dismetabolic hepatic oweerload
syndrome (DHIOS) [1]. We thus analyzed liver mRN#éls of furin and TMPRSS6 in patients with iroredead of
different ethiologies to detect possible variatianexpression and to correlate them with hepcidipression, iron
indexes and other clinical and histological dataet biopsies were obtained from patients with DBI(o. 45), HFE
hemochromatosis (no. 14) and secondary iron ovedio to beta-thalassemia (no. 6). Patients withahooholic fatty
liver disease (NAFLD) without iron overload or iafhmation served as controls (no. 14). mRNA levetrew
determined by quantitative PCR using Tagman praes normalized over HPRT expression. Differencesvéen
groups were compared by ANOVA. Furin mRNA expressias downregulated in HFE hemochromatotic patiasats
compared to the NAFLD group, and a reduction inreggion, although to a less extent, was obsensedialDHIOS
and thalassemic subjects. On the contrary TMPRSBRAnexpression was increased in the HFE patientthé HFE
group, furin expression was positively correlatedhé¢pcidin mRNA levels (p<0.001), whereas no catieh in DHIOS
and NAFLD groups was observed. No significant datien was observed for TMPRSS6 expression forathedyzed
iron-related parameters, includin hepcidin mRNAelsv Furin affects iron metabolism via the generaif soluble
hemojuvelin, that should block the BMP pathway vkhincreases hepcidin expression [2]. On the otlaadhfurin
cleaves prohepcidin generating the mature hepgidptide, activity shared by other proprotein cotagas [3]. Furin
expression has been reported to increase in irficielgcy [2], and the data here presented suggastin iron overload
due to HFE hemochromatosis, furin mRNA express®mdwnregulated by iron burden. In addition, arréased
expression of TMPRSS6 has been detected in HFE ¢temmatotic patients, fact that can further rediheeactivation
of the BMP pathway, and thus partially explain thented hepcidin response observed in these ssbjEcBarisani D
et al. J Hepatol. 2008;49(1):123-133. 2) Silvestret al. Blood 2008;57(11):1573-82. 3) Scamuffa Naé Gut
2008;57(11):1573-82.
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SpliceAid 2: An enhanced version to perform more aturate human splicing predictions
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Nowadays to foresee the splicing outcome startioghfpre-mRNA sequence is an unsolved task. Thedlfies are
due to the fact that splicing language is overlapjpeaminoacidic one, moreover the splicing regulaelements are
scattered in the entire pre-mRNA sequence andualentide positions are potentially involved in theneration of the
specific splicing pattern through the specific ratgion with trans-acting RNA-binding proteins. [@iedsue type-,
development stage-, and/or growth condition-spatjficonstitute a further complexity layer. Pre\abuwe designed
and realized SpliceAid [1], a tool, based on experital RNA target motifs bound by splicing proteimfiumans, able
to reveal the presence of splicing regulatory elgnténding sites in pre-mRNA sequences. Therefoie useful to
predict the effect of mutations on the splicingqass outcome. In this year we have developed aroired version:
SpliceAid 2. This new version is able to perforsstie-specific predictions of splicing factor birgisites, it shows the
splice site presence and scores, it is costanttiateol and at present it collects 1067 experimdataling sites. To
assess the performances of SpliceAid 2, we haveared the experimental results of some studies franiterature
versus our predicted results. Since the compatisee pointed out the good accuracy of the predistizve have dealt
with the problem of the polymorphism preselection association studies. In particular, we have setec
polymorphisms regarding serotonin related genesaumssx we have well studied them in collaborationhwhe
Department of Neurosciences of the Polytechnic ehsity of Marche. This application is important cgnthe huge
number of polymorphisms to evaluate and the langmlrer of experimental data necessary to obtairatsistally
significant assessment, make association studjgensive and time consuming, so only few polymonpisisire usually
selected for genotyping in association studies. A&fee shown that SpliceAid 2 results can be usefuhdicate the
potentially phenotype-affecting polymorphisms awndworth considering in association studies [2].i&@#id 2, that
may also help to explain an observed splicing patis freely available at www.introni.it/spliceaml| References 1.
Piva F, Nocchi L, Giulietti M, Principato G Splic&A a web tool that joins a database of strictlperimentally
assessed RNA target sequences with the RNA segostlaicture prediction in humans. Bioinformatics090 25:
1211-1213 2. Piva F, Giulietti M, Nardi B, Bellantwo C, Principato G An improved in silico selectimihphenotype
affecting polymorphisms in SLC6A4, HTR1A and HTRBAnes. Human Psychopharmacology 2010; 25:153-161
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POTENTIAL ROLE OF AMPK IN THE CONTROL OF MIGRATION  OF GnRH NEURONS
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The 5-AMP-activated protein kinase (AMPK) is aisefthreonine protein kinase that plays a fundaaierae in
regulating energy homeostasis in the periphery ind also involved in the central regulation ofedéng and
metabolism. AMPK is activated by stress conditifns. heat shock, ischemia/hypoxia and exercisesiog ATP
depletion, which in turn leads to elevation of &MP:ATP ratio, and also by different metabolic nmlées, such as the
adipocyte-derived hormones adiponectin and leptind pharmacological drugs, such as metformin and 5-
aminoimidazole-4-carboxamidegtb-ribofuranoside (AICAR). Once activated, AMPK ¢g¥ies on catabolic
pathways, leading to ATP generation, and inactvaf P-consuming processes. Cell migration is anrggne
consuming function that is highly dependent on b&TP and GTP levels. Previous reports have showh AMPK
modulation, in addition to its role in metabolismay affect the migration of different cell linesr@sponse to various
stimuli. The potential role of AMPK as an inhibijosignal affecting cell migration prompted us toplexe the
modulatory effect of AMPK activation on the migiati of immature GnRH neurons, which, during fetatelepment,
migrate from the olfactory placodes to the hypathals undergoing a complex developmental progranchwhilows
the acquisition of the reproductive competenceha ddult age. To this aim, we took advantage ofitireature and
migrating GN11 cells, a cell line obtained by géradty targeted tumorigenesis of GnRH neurons inenivhich have
been shown to retain many characteristics of Gnettans and represent a good model for the in gitndy of the
biology of GnRH neurons. Therefore, GN11 cells waesed as a model system to verify whether AMPKvatitn by
adiponectin, selected according to its emergingtfons as AMPK activator and modulator of reprodugctunction, or
by the pharmacological compound 5-amino-imidazetarboxamide riboside (AICAR), can affect cell naijon, and
whether the ERK1/2 and Akt pathways are involvedhils process interacting with the AMPK pathway.eTimost
relevant results of this study can be summarizefdlimsvs: 1. in GN11 cells, which express both adtipctin receptors
(adipoR1 and adipoR2), adiponectin and the phartogimal activator AICAR were capable to induce AMP4§ well
as ERK1/2 and Akt phosphorylation; 2. AMPK actieati induced by AICAR, but not by adiponectin, iritéd serum-
induced GN11 migration; 3. differently from AICARvhich activated AMPK directly, adiponectin promotadnore
complex signalling pattern whereby AMPK is indilgcactivated via ERK1/2 and Akt pathways, which eéurther
positively related to each other; 4. rapid actmatof AMPK by AICAR, but not by adiponectin, causts@ inhibition
of pERK1/2, but not of pAkt levels. We concludetttize direct activation of AMPK, which in turn prated the down-
regulation of pERK1/2, may be an important signglimechanism involved in stopping GnRH neuron ntigna Thus,
the identification of factors able to directly aetie AMPK within the hypothalamus may lead to thscovery of
potential signals able to affect GnRH neuron migratfurther clarifying the biology of these neuson
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Pharmacological and molecular approaches to inducemutant protein clearance in cellular model of Spindand
Bulbar Muscular Atrophy.
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Protein misfolding and aggregation are typicalallks of neurodegenerative disorders, such as tifabe family of
polyglutamine (polyQ) diseases, which includes lhgibn's disease (HD), Spinocerebellar Ataxias (SEA
dentatorubropallidoluysian atrophy (DRPLA) and $piand Bulbar Muscular Atrophy (SBMA). SBMA is a tap
neuronal disease caused by polyQ expansion inrtiegen receptor (AR) protein, which affects mateurons in the
spinal cord and in the bulbar region. These motarons express very high level of AR. The AR isual@ar receptor
that in the inactive state is localized into th@éopjasm. The binding with testosterone induces ARvation, its
dimerization and nuclear translocation were it\atés AR-dependent transcritpion. In SBMA, testmste induces
ARpolyQ aggregation into the cytoplasm and in theleus. The aggregates contain ubiquitin, proteaspathway
(UPS) components and Heat shock proteins (Hspgpesting a possibile involvement of UPS in SBMAIridsan
immortalized motorneuronal cell line (NSC34) exgirg ARpolyQ, we observed that the inactive andulsel
ARpolyQ impairs the UPS activity; testosteroneazttd ARpolyQ induced both the nuclear translocatsnd
cytoplasmic protein aggregation resulting in UPSadlgration. This is possibly due to the removahidfolded protein
from the soluble compartment confining the mutand anisfolded ARpolyQ into physically defined intedlclar
compartments (the aggregates) waiting for an altera clearance, such as autophagy. To analyselzagy in SBMA
cell model, we studied the autophagic marker LC3ra@tein associated to autophagosome. We obsehadirt
presence of the mutant ARpolyQ, LC3 showed a itgnsctate staining, suggesting an involvemenutdghagy in
the clearance of the mutant protein. To increasecéipability of these two intracellular proteolysigstems involved in
the clearance of the ARpolyQ, we used differentrapghes. (i) The first was a molecular appoach.haie studied
the effects of the small Heat shock Protein, susliispB8. Inhibition of the proteasomal function diok block the
HspB8 activity suggesting that HspB8 did not reguirfunctional proteasome to remove the misfoldetem. HspB8
overexpression increased ARpolyQ clearance actimgugh the macroautophagy; in fact HspB8 stimulateel
formation of LC3-ll, and increased the number oftoahagosomes. It appears that HspB8 might act in an
heterocomplex with other chaperones, as Bag3, HandOCHIP. (ii) The second was a pharmacologicpt@gch. We
used 17-Allylamino-17-demethoxygeldanamycin (17-AAG@n Hsp90 inhibitor, which reduces ARpolyQ totcin
SBMA transgenic mice. 17-AAG treatment reduced ARQoaggregates, increasing ARpolyQ clearance, witho
altering the UPS activity. 17-AAG induced LC3 exgsi®n, increased LC3 turnover punctate distributimth in
absence and in presence of T, suggesting a releotenin the induction of autophagy. All these dstmgest that the
identification of compounds or molecole capableptitentiate ARpolyQ clearance through the main dbajiee
systems may represent an important step for SBMAaghies. GRANTS: Telethon - Italy (GGP06063 and GTEB3);
Italian Ministry of Health (2007-36 and 2008-15)rwenzione Fondazione Mondino/CEND-UNIMI; Universitiegli
Studi di Milano; Fondazione CARIPLO (2008-2307);drny Latran's Foundation.

83



Abstract Partecipanti

Hematopoeitic stem cells in coculture with BM stroral cells: molecular and functional characterizationof the
hematopoietic stem cell niche
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Hematopoietic stem cells (HSCs) are located inbitbvee marrow (BM) in a specific microenvironmentereéd as the
hematopoietic stem cell niche, which plays a piMagke in regulating their survival, self-renewaldadifferentiation. In
this specific microenvironment, HSCs interact wathvariety of stromal cells including fibroblastsidethelial cells,
reticular cells, osteoblasts and adipocytes. Adogrdo several recent studies, osteoblasts are tabdeipport HSCs
maintenance in vitro through the secretion of sl@ldictors and cell-cell contact, whereas adipaciigve been shown
to act as negative regulators of the hematopomgiticoenvironment. Though several components ostam cell niche
have been identified, the regulatory mechanismsutin which such components regulate the stem atll dre still
unknown. In order to address this issue, we ingattd how osteoblasts and adipocytes can affeantiecular and
functional phenotype of HSCs and vice versa in eultare system. We set up 2 different coculturdesys: CD34+
cells purified from the Cord Blood (CB) in cocukuwith human osteoblasts isolated from the tralaedubne or with
adipocytes differentiated from human CD146+ bonarava stromal cells. After coculture, CD34+ cellsdathe
hematopoietic cell fraction were separated frororstil cells and analyzed by gene expression prgfdimd clonogenic
assay to assess how coculture with osteoblasipo@tes could affect the self-renewal and difif¢iagtion capacity of
HSCs. On the other hand, we also assessed hovotihact with CD34+ cells influence the molecular dadctional
phenotype of the stromal cell compartment. Ourltesinow that osteoblasts induce a strong incrigadee clonogenic
capacity of CD34+ cells after coculture. Moreovelgnogenic assay results show an increase of theraplage
colonies and a decrease of the erythorid ones iB4@zells after coculture with osteoblasts. Genaession profiling
analysis will allow us to understand which sigmalipathways are activated in the hematopoieticfcattion and in
the stromal compartment, therefore enabling uglémtify the molecular mechanisms responsible fahdpiological
effects. Our data suggest that osteoblasts indudecaease in the clonogenic ability of HSCs arelable to affect the
differentiation capacity of CD34+ cells by favougimacrophage commitment at the expense of thereigitineage.
Gene expression profiling and analysis of the cellure medium by means of ELISA are necessaryntietstand the
complex mechanisms underlying the effect exertedtliymal cells on HSCs and vice versa. An undedstanof how
the niche participates in the maintenance of hepuatsis offers new opportunities for the developntgmovel HSCs
ex-vivo expansion protocols that allow stem celgamsion without loss of ‘stemness’.
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HEPATOCYTE IDENTITY IMPLIES STABLE REPRESSION OF TH E MESENCHYMAL PROGRAM: A
NOVEL ROLE FOR HEPATOCYTE NUCLEAR FACTOR 4alpha
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Marca"?,

'Fondazione “Istituto Pasteur-Cenci Bolognetti”, Dapment of Cellular Biotechnologies and Haematology
University “La Sapienza”, Rome, Italy.
National Institute for Infectious Diseases L. Spa#lani, IRCCS, Rome, ltaly.

Epithelial-to-mesenchymal transition (EMT) is theogess by which the highly organized, polarizedscef the
epithelium lose cell-cell connections and polai@atand acquire the mesenchymal characteristicenatility and
invasiveness. The reverse process, mesenchymaitteekal transition (MET), often occurs at a sitecondary to the
original EMT population. The dynamic EMT/MET proses are essential for embryonic development andhévou
repair and also initiate the pathological stateflwbsis and metastatic cancer. A number of mastgulators of EMT
have been identified. The transcriptional repressdrthe Snail family, Snail (Snail gene) and ${8gai2 gene),
induce the EMT partly through direct inhibition Bfcadherin gene transcription. Snail also acts peiat of signal
integration for many other inducers of EMT , Notelmd estrogens. It is generally assumedBthatuding Wnt, TGF
completion of MET involve reverse sequential motiala of the mechanisms that led to EMT, therebynpting to
reacquire the epithelial phenotype; however, théemdar mechanisms driving MET are largely unknownthe liver,
EMT/METs have been postulated for several termynalifferentiated cell types including parenchymalls
Concerning hepatocytes, while there are solid exgertal data supporting EMT occurrence in culturd also in vivo
(where hepatocyte-derived fibroblasts could contglto liver fibrosis), evidences for the reversacess MET are still
elusive. It was previously shown that the orphaolear receptor hepatocyte nuclear factar édNF4a) orchestrates
the expression of several epithelial markers inakmgytes. HNFd4 can confer to fibroblasts an epithelial-like
morphology and re-establishes a differentiated phgre to invasive hepatocellular carcinoma. Thasairfigs together
with our previous observations showing that HMFdounteracts Snail-dependent down-regulation othepal
markers, may act as a MET-inducing factor in hepats.suggests that HNF4 In this study, we provide evidence on
the molecular mechanisms by which HNF4nduces MET and maintains the differentiated plygpe This
transcriptional factor, in cooperation with itsgat HNFLi, directly inhibits transcription of Snail, SlugdHMGA2
(previously demonstrated to act as EMT master gearess mesenchymal markers. Notably, we providedemge that
the HNF4—mediated repression of EMT genes, induces METepatomas and is required for the maintenance of the
epithelial phenotype. The relevance of HNRA the active repression of mesenchymal program eeamfirmed in the
in vivo model of mice with hepatocyte-specific dada of Hnf4o alpha. In conclusion, the HNE4ivotal role in the
induction and maintenance of hepatocyte differ¢intiashould be also ascribed to its capacity tatinoously repress
the mesenchymal program thus, both HNFektivator and repressor functions are necessarythi® identity of
hepatocytes.
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PKC-mediated phosphorylation of IBtky regulates the Btk signalling in human and mice Bals.
Scala Giuseppe

! University of Catanzaro Magna Graecia

Bruton tyrosine kinase (Btk) is a member of the Taeuily of non-receptor protein tyrosine kinases @&expressed in
B cells, macrophages and neutrophils (1). Btk sustéhe developmental program of pre-B cells byitlimg the pre-B
cell expansion and by promoting B cell differentat(1, 2). Consistently, mutations of BTK cause kluman X-linked
agammaglobulinemia (XLA) and the murine X-linkednimmnodeficiency (xid) syndromes, which are charéoter by
increased susceptibility to recurrent bacteriabétibns as a consequence of the impaired generatiorature B cells
and low production of immunoglobulins (3, 4). Acdgly, DT40 Btk-/- chicken B cells show a drastiecrease in
Ca2+ signalling and NkB activation upon antigen stimulation (5), and Btkaice have a significant reduction of B
cells (6, 7). We have previously identified theibitor of Btk (IBtk) as a=25 kDa protein that bound to the PH domain
of Btk and repressed the Btk-mediated Ca+2 moliitinaand NFkB-activation upon BCR triggering (8). We have
recently reported the physical and functional asialpf the IBTK locus, which encodes for the IBtkformsa, B, and

v (9). IBtka (150.53 kDa) and IBfk (133.87 kDa) are ubiquitous and might exert regmafunctions beyond the Btk
regulation by associating with other proteins (B}ky (26.31 kDa), which was the first identified isafof8), is mainly
expressed in haematopoietic cells (8, 9), and mpgay a major role in Btk-mediated regulation ofcBlls by
competing for the binding of Btk-PH domain to ottsggnaling molecules, such as PIP3 and PI5K. Is $hidy, we
have addressed the role of IBtik the regulation of Btk activity in response t®tBCR triggering. The IBtkamino
acidic sequence includes several PKC consensus, ssieggesting that IBtk may be regulated by serine-
phosphorylation in response to B cell signaling. @address this possibility, we evaluated the PKCiated
phosphorylation of IBtk and the outcome on the stability of both the B4 complex and Btk activity. We show
that IBtky is phosphorylated at serine 90 by PKC upon BCRagement; this phosphorylation causes the dissoniati
of the Btk/IBtky complex and allows Btk to translocate to the plasmembrane. These findings underscore a novel
signaling pathway where IBtkregulates the amplification of BCR signalling netdd by Btk. References 1. J. M.
Lindvall et al., Immunol Rev 203, 200 (Feb, 200B)A. Maas, R. W. Hendriks, Dev Immunol 8, 171 (2D(. K. E.
Blomberg, C. I. Smith, J. M. Lindvall, Curr Mol Med 555 (Sep, 2007). 4. S. Tsukada, D. J. Rawligd\. Witte,
Curr Opin Immunol. 6, 623 (1994). 5. M. TakataKlirosaki, J Exp Med 184, 31 (Jul 1, 1996). 6. Wnieier et al., J
Exp Med 192, 1611 (Dec 4, 2000). 7. J. D. Kernal eimmunity 3, 301 (Sep, 1995). 8. W. Liu et &lat Immunol. 2,
939 (2001). 9. C. Spatuzza et al., Nucleic Acids B&, 4402 (Aug, 2008).
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Modelling of ALK1 ectodomain and ALK1-ActRIIA-BMP9 receptor complex: hints from Type 2 Hereditary
Haemorrhagic Telengiectasia
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?Department of Human and Hereditary Pathology, $ectf General Biology and Medical Genetics, Uniitgref
Pavia, Via Forlanini 14, 27100 Pavia, Italy

3Department of Gastroenterology, Maggiore Hospitairgo Dossena 2, 26013 Crema, ltaly

“Department of Otorhinolaryngology, Fondazione IRG&fliclinico San Matteo, Viale Golgi 19, 27100 Pa\ialy
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Background Activin A receptor, type ll-like kinade(also called ALK1), is a serine-threonine kingsedominantly
expressed on endothelial cells surface. Mutationissi ACVRL1 encoding gene (12q11-14) cause tygeéepeditary
Haemorrhagic Telangiectasia (HHT2), one of the tfwoms of HHT. The type 1 of this autosomal dominant
multisystem vascular dysplasia depends on mutatibtie ENG gene (9934), which codes for Endogiib{05), a
homodimeric membrane glycoprotein involved in Tfansing Growth Facto (TGF) signalling. While a
preliminary structural model of Endoglin extracéludomain is already available, structure deteatiim of the ALK1
ectodomain (ALK1EC) has been elusive so far. We liggscribe the building of a homology model for AIEC to
study the potential structural effect of HHT2-asated mutations. ALK1EC potential interaction mod#éh other
partner proteins was then predicted combining mimdeland docking data. Results The calculated madethe
ALK1EC allowed the rating of HHT2 associated mutas according to their thermodynamic effect. Thedmted
interaction mode of wild-type ALK1EC with the sttuce of its BMP9 ligand and of the type Il recepfatRIIA
shows an unexpected orientation of the type | necegtrongly supported by the localisation and tieatynamic effects
of the HHT?2 associated mutations. A potential imtéipon mode of the holocomplex with an ab initiodabof Endoglin
is consistent with previous electron microscopy anolecular biology data and might give an initidea of its
structural role as a coreceptor. Variants of BMR® & higher affinity for the mutant forms of ALKTEwere designed
as molecules with a potentially patient-tailoredaphacological application. Conclusions This studyeg a
preliminary insight into the potential structure AEK1EC and of the ALK1EC-BMP9-ActRIIA signallingamplex
and into the structural effects of HHT2 associateatations, also suggesting a potential model daérawtion for
Endoglin and for higher affinity BMP9 mutants. Frahnese models, the potential effect of each singi¢ation can be
predicted, and used in the formulation of new lalal experiments and in the interpretation of thielogical
significance of new mutations, private mutationspon-synonymous polymorphisms.
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Interactions between ERiy, GPR30, EGFR and IGF1R and their role in controllng adrenocortical tumor cell
proliferation.

Sirianni Ros3 Zolea Fabiarta Chimento Adel& De Luca Arianng Pezzi Vincenzb
!Dipartimento Farmaco-Biologico Universita della @dria Arcavacata di Rende Cosenza

Adrenocortical cancer (ACC) is a rare tumor witliesty poor prognosis. The unavailability of specifieatment come
from limited knowledge of molecular mechanisms uhdeg ACC development. Chromosomal alterations ban
involved in ACC genesis. The most consistent andidant genetic changes in ACC is the perturbatibthe insulin-
like growth factor Il (IGF-II) locus (11p15) thas imprinted. IGF-II is over-expressed in 90% of AC@etermining
IGF1R activation inducing mitogenic effects throug8K/Akt and/or ERK pathways. Moreover severalvgtofactor
receptors (i.e. IGF1R and EGFR) are overexpresseaoist ACC and inhibitors for these growth factars currently
in clinical trials. However, ACC is a disease ertedy heterogeneous and this new pharmacologicabaph could not
be enough for the therapy of all forms of ACC, sirgeveral molecular mechanisms trigger ACC devedopm
Epidemiological and experimental studies suggest ¢lstrogens could also be involved in genesisparagression of
ACC. Our prior works demonstrated that ACC are abtarized by Estrogen Receptor (EdR)up-regulation and
aromatase (the enzyme involved in the productioestfogens using androgens as substrate) overssipneand that
estradiol enhances proliferation of the human aatreriical carcinoma cell line H295R. In additionttanscriptional
regulation, through cytoplasmic ER and membraneiated signaling (MIS), estrogen can also inducedragllular
signals including the generation of second messsragwell as activation of receptor tyrosine késasuch as EGFR
and IGF1R. Recently, a seven-transmembrane G-protripled receptor (GPCR), named GPR30, has beetifidd
as a transmembrane estrogen receptor that can tmedjgid estrogen signaling in different cell typ@sm of this
project is to elucidate the role of estrogen sigigahnd its cross-talk with IGF1R and EGFR systamadrenocortical
tumor cell proliferation using H295R cells as modéére we show that IGF-II induces aromatase mRNd@ rotein
expression suggesting the ability of IGF-II to gohin situ estrogen production. Moreover, IGF#tuces both E&R
and GPR30 expression. On the other hand, E2, PPsEléative ER agonist) and G1(a selective GPR30 agonist)
stimulate phosphorylation of IGF1R and EGFR anceaieine ERK1/2 and AKT activation. The presence G824,
a specific IGF1R antagonist, decreased IGF1R, ERIKhH AKT phosphorylation without affecting EGFRieation.
The presence of AG1478, a specific EGFR antagadeisteased ERK1/2 and AKT phosphorylation, withdwrging
IGF1R activation. These data suggest that IGF1REBHR do not work in a linear sequence downstrebestoogen
receptors but can independently from each otherate@strogen signaling. In the E2-dependent IGRA& EGFR
transactivation we found the involvement of theffadd protein PELP1/MNAR. Ten minutes treatment twiE2
determined the recruitment of PELP1/MNAR at thé nembrane, where it acted as an adaptor proteindionecting
ERu-IGF1R-EGFR-GPR30-Src. These data suggest theyafili estrogens to activate IGF1R and EGFR evethén
absence of their specific ligands. We found thagtinents for 24 hours with E2, Gland PPT increasetin
Dlexpression. However, despite estrogen’s abilitytransactivate IGF1R and EGFR, E2-dependent cyblin
expression was not mediated by the activation esdhreceptors. In fact, AG1024 and AG1478 did notkbE2-
dependent cyclin D1 expression. This was due toathilty of E2 to increase cyclin D1 transcriptithrough direct
binding of ERx to cyclin D1 promoter. All together these datahfight an involvement of estrogen receptors and
GPR30 in controlling ACC tumorigenesis through bg#nomic and rapid pathways, giving indications faw
promising therapies (antiestrogens and/or antiPEoPACC.
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Integrated analysis of microRNA and mRNA expressiormprofiles in physiological myelopoieis: role of hsamiR-
299-5p in CD34+ progenitor cells commitment

Tenedini Elenj Roncaglia Enrica Ferrari Francesé¢pOrlandi Claudi Bianchi Elisd, Bicciato Silvid, Tagliafico
Enricd’, Ferrari Sergib
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Cell fate decisions in the hematopoietic systemeappo be directed by an antagonistic or synergistierplay of
transcription factors that pivot immature blood genitors for cell specification. Multipotent prodens initially
trigger a promiscuous transcriptional program asdsoon as they commit to a restricted fate, thfarce unilineage
gene expression and withdraw transcripts affiliateith alternative blood cell types. MicroRNAs appda be
especially pertinent in driving this particular lasfor representing a new component of the hemagtipogene
regulatory network. In fact, the archetypal microRian potentially regulate hundreds of genes efienost targets
contain isolated microRNA recognition sites thatyrbe inadequate for complete gene silencing. Adogrtb Bartel's
theory, microRNAs mediated post-transcriptional tooinoffers a more flexible and rapid way of tunimgnes
compared to transcriptional control (Bartel DP &lten CZ, Nat Rev Genet 2004). These issues encalirsgme
investigators to explore the association of micréRNind genes expression profiles obtained fromséme cell type
and advocated that microRNAs evolved to regulateegpression programs and remove gene productsessary or
potentially dangerous more rapidly than might ocyrnatural decay. Although many studies addresisedole of
microRNAs during the normal myeloid differentiatigmocess, only Georgantas and co-workers focuséd tbe
impact of microRNAs on mRNA expression levels biatitled the analyses to data obtained from human 43D3
stem/progenitor cells (Georgantas RW 3rd et al, BNBAO07). In order to shed light onto the interptiynRNAs and
microRNAs during the normal myeloid commitment amdify that increased expression of a microRNAKkiifsil to
modulate the levels of corresponding target mRNWs, obtained microRNAs profiles from CD34+ hematapioi
progenitor cells (CD34 HPCs) and in-vitro differiated precursors: erythroblasts, megakaryoblastsotvlasts and
myeloblasts (ERY, MKC, MONO and MYELO). We theredoainalyzed these microRNA expression profiles tugret
with the gene expression profiles of the same mjmuls and observed that for the most part of theraRNAs
specifically up-regulated in one single progenyraserse correlation between microRNAs and down-agd putative
targets expression levels occurs, i.e. down-regdlgenes showed an enrichment for the conservediyeitargets of
up-regulated microRNA. Among these microRNAs, hsR-4299-5p emerged as an interesting candidate to
demonstrate how the integrated analysis of microRiMW mMRNA expression data can help shedding lighthe
regulatory mechanisms governing cell differentiatitn particular, we used hsa-miR-299-5p to prdwa the forced
expression of a single lineage-specific microRNAlige to control the cell fate of CD34 HPCs growmiultilineage
culture conditions. Clonogenic and liquid cultunéfedentiation assays after gain- and loss-of-fiorctexperiments
revealed that indeed hsa-miR-299-5p regulates togroggtic progenitors fate modulating megakaryoegtianulocytic
versus erythroid-monocytic development.
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ZFP36L1 negatively regulates erythroid differentiaton of CD34+ hematopoietic stem cells by interferig with
Stat5b pathway

Zanocco-Marani Tommaso Vignudelli Tatiand Selmi Tommash Grande Alexi§ Martello Andred, Gemelli
Claudid, Ferrari Sergib
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ZFP36L1 is a member of a family of CCCH tandem Zinger proteins (TTP family) able to bind to Althi elements
in the 3’-untranslated region of MRNAs, therebygdering their degradation. The present study suggésat such
mechanism is used during hematopoiesis to regdlfferentiation by post-transcriptionally modulagithe expression
of specific target genes. In particular, it demoatss that ZFP36L1 negatively regulates erythréfmntiation by
directly binding the 3’ untranslated region of Staencoding mRNA. Stat5b down regulation obtaingdZBP36L1
over-expression results, in human hematopoietiggmitors, in a drastic decrease of erythroid c@srformation.
These observations have been confirmed by silenekmeriments targeting StatSb and by treating hepwéttic
stem/progenitor cells with drugs able to induce ZBPL expression. Moreover, this study shows théfierint
members of ZFP36L1 family act redundantly, sinceoeerexpression of ZFP36L1 and family member ZFP36
determines a cumulative effect on StatSb downréiguma This work describes a mechanism underlyind®Z61.1
capability to regulate hematopoietic differentiatiand suggests a new target for the therapy of tugrogetic diseases
involving Stat5b/JAK2 pathway, such as chronic ropedliferative disorders.
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HDAC inhibitor valproic acid interferes with myeloi p differentiation of human hematopoietic stem/progaitor
cells
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Chromatin modifications such as histone acetylatioond DNA methylation are important for gene expess
regulation. Compounds like as histone deacetyl@d8AC) inhibitors are used in AML and MDS therapgdause
modify chromatin conformation by mean the deacéteof core histone proteins, modulating gene esggion
patterns involved in cell growth, differentiaticsmd/or apoptotic cell death. Recently, the HDAGbithrs have been
shown to maintain the self renewal ability on hespaietic stem/progenitor cells (HSPCs). Howevee, ¢ffects of
HDAC inhibitors in changing the differentiation tmtour of normal human myeloid progenitors are podescribed.
The aim of this study is clarify the interferendeHDAC inhibitors on myeloid commitment and invegtte molecular
basis underlying biological effects on HSPCs follagvHDAC inhibitors treatment. HSPCs were treatethwiDAC
inhibitor valproic acid (VPA) and proliferation andifferentiation capacities of VPA treated cells swatudied.
Moreover, to investigate changes in gene expresaituced by VPA treatment on HSPCs, we performectaairay
analysis of mMRNA expression profile in VPA treatatt untreated (CTR) CD34+ cells. In this study wendnstrated
that VPA treated CD34+ cells showed increased nurabeells in GO-G1 phase of cell cycle compareCiR cells.
Immunophenotype of CD34 cells at day 6 of treatnsditwed a physiological decrease of CD34 expressi@ilrR
cells; on the contrary, CD34 expression is mairtdifior a longer time in the VPA treated cells. Morer, VPA
CD34+ cells showed higher expression of erythrodkar GPA, as well as a significant increase inmiggakaryocyte
marker CD41; on the contrary, granulocyte (CD66D,LE, and MPO) and monocyte-macrophage (CD14, antisGp
markers resulted decrease in VPA CD34+ cells coatpaith CTR cells. According to this data, the dgenic assay
showed a significant increase in the percentageFd-E and CFU-E in VPA CD34+ cells, coupled to @mdase in
CFU-G. Furthermore, a collagen-based culture sydiesih supports megakaryopoietic progenitor growthvitro,
demonstrated VPA treatment induced a remarkablease in CFU-MK. Gene expression profile analysmaged that
among transcripts increased in VPA CD34+ cellsiettae cell cycle and self renewal related genesebver, VPA
treatment up-regulated key genes involved in eogtyte and megakaryocyte differentiation; on thetigry monocyte
and granulocyte genes are down-regulated. Thesdtgdndicate that the VPA treatment enhances evyifte and
megakaryocyte differentiation at the expense ofnglacyte and mono-macrophage differentiation. Muoegp
microarray data provide for the first time a degdilmolecular support for the biological effect poted by VPA
treatment on the proliferation, self-renewal arftedentiation capacities of HSPCs.
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Modulation of the facilitative glucose transporters (SLC2A) gene family expression in arterial tortuogy
syndrome skin fibroblasts and aortic vascular smodt muscle cells
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In mammalian cells glucose and exoses homeostasimainly mediated by the facilitative glucose tramsgs
(GLUTSs), encoded by the 14 members of the SLC2Aedamily. Structurally, GLUTs are transmembranetgins
showing 12 hydrophobic domains and both the N- @nAgrmini located on the endofacial side of the reme.
GLUTs show tissue and cell-type-specific expresgqattern. GLUT1 mediates glucose transport acrémsdbtissue
barriers; GLUT2 is the glucose sensor of the imssécreting3-cells. GLUT10 is expressed in liver, pancreaspasi
tissue, skin fibroblasts and aortic vascular smaonotlscle cells (AVSMCs). Loss-of-function mutationsSLC2A10
gene, encoding for GLUT10, cause the arterial tmity syndrome (ATS) (OMIM#208050), a rare autosbraaessive
connective tissue disorder characterized by toittyasd elongation of the large and medium-sizadras, pulmonary
arteries stenosis, aneurysm formation, dysmorpleiatufes and several connective tissue manifessativvie
investigated the expression pattern of SLC2A gemmily and organization of glucose transporter pnstén skin
fibroblasts and AVSMCs strains derived from an €e@ed subject and from an ATS patient, homozydoushe
SLC2A10 frameshift ¢.1334delG (G445fsX484) mutatiading to a premature termination codon (PTGhsense
mediated mMRNA decay (NMD) and lack of the prote@iocke et al., 2006). Quantitative PCR showed $katral
GLUTs mRNAs were expressed to a different levddath cultured skin fibroblasts and AVSMCs from tiantrol and
the ATS patient. GLUT2 and GLUT7 mRNAs were theyoBLUTs almost undetectable in both cell strainsUG1, 9
and 12 mRNAs were expressed at significantly hideeels in ATS than in control fibroblasts. GLUTGB&RGLUT9
transcripts were detected at higher levels in ANSMCs, compared to control cells. In the ATS AVSMGR.UT5,
GLUT11 and GLUT12 mRNAs showed a significant reduticompared to the control cells. In both ATS &dthins
GLUT10 mRNA was expressed at low levels, as expgedig the NMD pathway activation. GLUTs protein
organization was examined by immunofluorescencdysaisawhen specific antibodies were available. Botimtrol
strains organized GLUT1, 3, 5, 10 and 11 on thenseibrane or nuclear and perinuclear regionsdishdot organize
GLUT6 and GLUT12. GLUT9 was detected at low levetdy in skin fibroblasts. In both ATS cell strai@.UT1,
GLUT3 and GLUT5 were organized as in their contolinterparts. GLUT10 and GLUT11, abundantly orgaahim
control cells, were not detectable and reducedecsrely, in ATS cells. GLUT6, GLUT9 and GLUT12qgteins,
undetectable in control cells, were expressed git levels in ATS strains. In particular, GLUT6 aGdLUT9 were
distributed in a spot-like pattern on the plasmanimene, whereas GLUT12 localized in the nucleaioredlhis study
report for the first time the expression patterafig of GLUTs in control and ATS skin fibroblasésidd AVSMCs. In
the ATS mutant GLUT10 defective cell strains, theression and organization of the different GLUTan doe
modulated at transcriptional, translational andt@nslational level in order to maintain the ee®@$fiomeostasis by a
co-regulated expression pattern, the molecular amsms of which are largely unknown. Coucke PJa#it A,
Wessels MW, Callewaert B, Zoppi N, De Backer J, B& Mancini GM, Kambouris M, Gardella R, Facchétti
Willems PJ, Forsyth R, Dietz HC, Barlati S, Colon\bj Loeys B, De Paepe A. Mutations in the facilitatglucose
transporter GLUT10 alter angiogenesis and causei@rtortuosity syndrome. 2006, Nat. Genet. 38:452
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