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Guanine-based purines affect the

enteric cholinergic eurotransmission

via a mechanism not involving

membrane receptors.

MG Zizzd, F Mule™, M Mastropaolo*, N
Belluardo¥, R Serio*
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Increasing evidence indicate that gua”ine'base%ioavaiIability and

purines, known as modulators of intracellular
processes, can exert extracellular effects,
the possibility of the existence of specific recept

for these compounds. We investigated if guanine

Nanotechnologies For Biomedical Aplications
Personale strutturato:G. Cavallaro, M. Licciardi,
E. F. Craparg G. Giammona

Dottorandi: G. Amato, C. Scialabba, G. Teresi
Laboratorio di Polimeri Biocompatibili, Dpt. of Ghica e
Tecnologie Farmaceutiche, Universita di Palernadidt

Always more frequently, the research in
pharmaceutical field moves its attention on the
development of nano-structured drug delivery
systems (DDS) able to optimize drug delivery,
in general pharmaceutical
performance of already known drug molecules.

raiSiNthmong polymeric materials, polyaminoacids are a

very interesting class of polymers suitable for
colloidal DDS production because of their protein-

based purine receptors may be present in the rodeflke nature and the possibility of preparation by

gastrointestinal  tract modulating intestinal
contractility, as the well known adenine-based

purine receptors. Experiments were performed in
vitro recording spontaneous and neurally-evoked

contractile activity, as changes in isometric tensi
in mouse distal colon circular muscle.
Guanosine up to 3 mM or guanine up to 1 mM, di

not affect the spontaneous mechanical activity, buta

they significantly and reversibly reduced the
amplitude of the nerve evoked cholinergic

contractions. Both compounds did not affect the
direct contractile responses to muscarinic agonist

No desensitization of the response was observe

Guanine-based purine effects were not modified by
adenine-based purine receptor antagonists or b

adenylyl or guanilyl cyclase inhibitors.

Dipyridamole or NBTI, nucleoside uptake
inhibitors markedly reduced the guanosine effect:
whilst guanine effects were prevented in the
presence of adenine, competitive inhibitor of
nucleobase uptake.

Our data indicate that guanosine and guanine al
able to modulate negatively the excitatory
cholinergic neurotransmission in the mouse color
circular muscle. Guanine-based purines appear t
act on prejunctional release of acetylcholine. Thei
effects are dependent by their cellular uptake, an
independent by adenine based purine receptors.

Oe

synthesis. Two very interesting synthetic
polyaminoacids employed for the preparation of
are:  op-poly(N-2-hydroxyethyl)-D,L-
aspartamide (PHEA) araf3-polyaspartylhydrazide
(PAHy) both derivated from a polysuccinimide

d(PSI). These polymers, initially proposed as plasma

expanders, are water-soluble, non-toxic and non
ntigenic. The Laboratory of Biocompatible
Polymers of the Palermo of University, since many
years works on the design, preparation and
chemical and pharmaceutical characterization of
ew nanotechnologies for application in
nanomedicine, based on the above mentioned
olymers for the modified and targeted drug
eleasé®.

Spacer group
Drug-polymer
conjugates

Nanoparticles

956@@%5 . A
Nanostructured systems investigated in this

laboratory include main nanomedicine systems,
such as (see Figure):



Universita degli Studi di Palermo VIII Congresso del Dipartimento di Biologia Cellulare e dello Sviluppo 20-21 Dicembre 2010

* macromolecular prodrugs (drug-polymer
conjugates)

« polymeric micelle$

« interaction complexégpolymer/protein
complex);

« polyplexe$ (polymer-DNA complexes);

« nanoparticles
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Mitochondrial Dna deletions and maleinfertility

Salerno Barbara, Gerardi Eliana and Elena Carra
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Universita di Palermo Viale delle Scienze, Palerhay;

OAT also with small amount of whole seminal
samples. A further indication is that the ND5 and
ND6 mtDNA region were preferentially associated
to deletions with poor quality semen characteristic
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Genotoxicity of terpenes present in wastwater of
acitrustransformation factory in bacterial and
mammalian cells and effectiveness of
photocatalitic degradation.

Marghereth Saveriflj Giuseppe AvellofigFabio
Caradonna, Irene Catanzard Leopoldo Cerauly
Sergio Giuseppe IndelicdtoGiuseppe Maréj

Leonardo Palmisarfp Giulia Sciandrell8
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The aim of this work was to compare the genotoxic
responses of mixtures of terpenes present in

In  men, oligozoospermia, asthenozoospermiawastewaters of a citrus transformation factory with
teratozoospermia and azoospermia are the maithe genotoxicity of the individual compounds.
causes of infertility. The present research is dime Samplings of wastewater collected before
to investigate if mtDNA deletions can cause sperm(untreated sample) and past water purification by
defects in idiopathic astenozoospermic patientsbiological method (treated sample) were analyzed
with different sperm motility and sperm using Solid Phase Micro-extraction (SPME)
concentration. followed by GC analyses. The chromatograms
The aim of this investigation was to test the showed in all effluents the presence of four
hypothesis that whole sperm samples with lowerterpenesu pinene $-pinene, 3-carene, D-limonene.
levels of motility would have a higher incidence of The concentrations of terpenes in the untreated
spermatozoa with deletions in mitochondrial sample were 1-3 orders of magnitude higher than
genome. We were able to evidedwatDNA when in the treated sample.

the DNA was amplified from the non motile Genotoxicity was evaluated in the Salmonella
fraction from semen samples or whether DNA fromreversion assay (Ames test) and in V79 cells by
whole sperm samples was employed long PCR.  comet assay, by utilizing aqueous solutions the fou
In conclusion this study have demonstrated that théerpenes at concentrations corresponding at those
use of LPCR clearly indicatedimtDNA in patients  determined by SPME. In the Ames test, when

—

— —_—
T6 N7 NS N8 N51

—

ou 230 1ae 1a7os PCR product | Long T6 —N61
5.900 7.444 8.290 9.210 9.990 10.403 _ 12.137 1 744 15.887
[cor] [ [cou] [*i=[*g=]com] [ ~p3 [ [ [ ] ™S Nos | Jovie [ ]
7.5 8.360 10.052 10.470 12.336 14.673 Wt n. 14 pat
T61 N31 N81 TB11
206 1218 13726 15042
- A n. 30 pat.

N61
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- '-- : -
| mtDNA Long T6-N61 results Tot. n. paz. >0
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tested individually, the four terpenes induced no o two different sets of pharmacophore hypos
only a modest increase of genotoxic effects. On thg¢docking and in vacuo), both built using a training
contrary, the mixtures of terpenes present inset of 49 known inhibitors (BindingDBJ5]),
untreated sample caused an increase highlypelonging to three chemical classes. In the case of
significant of the revertants in TA100 strain, in Docking-derived pharmacophores, the training set
presence of metabolic activation, in comparison towas docked into the active site and the frozen
the control. The comet assay showed a significantonformations used. In the case of in vacuo derived
increase in DNA migration in V79 cells after 1 or 6 one, nearly 103 conformers were generated for
h treatment with single or mixed terpenes. each training set structure. Thus we recognized a
The possibility to photodegrade terpenes by usingeries of derivatives, presenting various core
polycrystalline TiQ irradiated with UV light was structures, which satisfy each pharmacophore
investigated. Photocatalytic tests carried out ontemplate. The approach of multivariate analysis
both synthetic and actual aqueous effluentswas applied on an in-house DB of designed
indicated that all terpenes were completelycompounds. By the two approaches we selected
photodegraded, confirming the methodology (and synthesized) structures shown in figure.

effectiveness.
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The long way from molecular modeling to
biological screening: the discovery of new Hsp90
inhibitors

Anna_Maria Almericd Ilenia Abbatd Marco
Tutoné, Gaetano Dattoly Francesco Mingoi
Antonino Laurid

& Dipartimento Farmacochimico, Tossicologico e Biim -

Universita di Palermo, Via Archirafi 32, 90123 Rabe, Italy
e-mail: almerico@unipa.it

Preliminary analysis of their biological activity
showed excellent antiproliferative activities
(nanomolar scale) with low toxicity and actually
are undergoing in vivo screenings by NCI. Now
they are screened to evidence their Hsp90 binding
affinity.

1) A .M. Almerico, M. Tutone, A. Lauria, J. Computidéd Mol.
Des., 2008, 22(5), 287-297.

2) A. Lauria, M. Ippolito, A.M. Almerico, J. Mol. faphics Modell.,
2009, 27(6), 712-722.

3) A. Lauria, M. Ippolito, A.M. Almerico, QSAR & Com Sci.,
2009, 28, 387-395.

4) A. Lauria, M. Ippolito, M. Fazzari, M. Tutone, Bi Blasi, F.
Mingoia, A.M. Almerico, J. Mol. Graphics Modell.020, 29, 72-81.
5 T. Liu, Y. Lin, X. Wen, R.N. Jorrisen, M.K. GilspNucleic Acids
Res. 2007, 35, D198-D201.

b Istituto per lo Studio dei Materiali Nanostrutttira CNR,
Via Ugo La Malfa 146, 90146, Palermo, Italy

In the last decade the application of computational 3
methodology in the all medicinal chemistry and
biology fields has found an amazing development.
All these efforts were focused on the searching of
new leads possessing a specific bio-molecular
target affinity.[1-4]

In this study we focused on the identification of
potential Hsp90 inhibitors by (Molecular
Docking/Pharmacophore) virtual screening
protocols on a subset of compounds from ZincDB.
The entire subset was submitted to a two accuracy
levels molecular docking screening available in
Glide using a Hsp90 structure (2BZ5). Further, the
top scored compounds were discriminated using
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Studies about the effects that ordered structures 4. F. D’Anna, S. Marullo, P. Vitale, R. Noto. Teteation, 2006, 57,
6823.

have on proPe':tleS of or ganic substr ates. 5. F. D'Anna, F. Ferrante, R. Noto. Chem Eur. JQ205, 13059.
Francesca D’Anna, Paolo Lo Meo, Salvatore

Marullo, Renato NotpoSerena Riela, Paola Vitale.
Dipartimento di Chimica Organica “E. Paternd” Unisita &
degli Studi di Palermo.

Supramolecular  chemistry  studies  systems
involving aggregates of molecules or ions held
together by non-covalent interactions. In thisdijel

initially we have begun to investigate the hostggue G. Giammona

'rgf(;;it&ns gﬁéwezr:;ﬁlggﬂetﬁttggs El(i‘j[g)s)’bgﬁtzuerﬁ:egrDottorandi: F. Calascibetta, C. Fiorica, D. Triolo
’ X 'Laboratorio di Polimeri Biocompatibili- Dpt di

successively we have pointed out that blnaryChimicaeTecnoIogie Farmaceutiche-Universita di
complexes fluorophore-cyclodextrin can act S5 41ermo

chiral recognitors. Recently, we have proposed a
simple polarimetric method for evaluating the
binding constants substrate-GThe synthesis and
characterization of supramolecular hosts
constituted by CD and cucurbituril moiety are at
this moment in progress.

An other topic relatively to our investigations
regarding the supramolecular chemistry is the stud
of ionic liquids (ILs). They are very studied as an
alternative medium to organic conventional
solvents. The ILs are constituted by an organic,
generally non simmetric, cation and an inorganic,

often complex, anion. In terms of supramolecular . . . .
b P group engineers hybrid biomaterials as 3D

chemistry ionic liquids are interesting because the scaffolds, patches or micro-nano particles made by
present an ordered structure dynamically stable. IQ:rosinnk’ed ECM's polymers (glycosaminogly-
this field our studies have the aim to understasd aanes proteins) and synthetic polymers such as
the properties of IL_can affect an organic reaction olyar;winoacids (1). Such hybrid materials exploit
Z/Iy?]rt?lerseigenﬂcyh;rgctlgrt'iez r:tisct)nhazn%eeZt;ﬁgg{ﬁ)snsedoftﬁoth the l?iological qqtivity of natural polymersdan.
dicationic’ionic liquids the chemical versatility of bloco_mpanble synthetic
At last, at this mom.ent are in progress studiespmyme.rs' For example regulating t'he amounts of
J . : synthetic polymers we can control biodegradability,
regarding the design and synthesis of molecules

) ) mechanical resistance, cellular attachment and
some able to interact with carbon nanotubes for

: o . . spreading. Research interest is also focused onto
their solubilization, others to interact with DNA. the chemical functionalization of natural polymers
1. F. D'Anna, P. Lo Meo, S. Riela, M. Gruttadauri, Noto. with pend_anf[ groups ab!e to mdu_ce self assem_blmg
Tetrahedron, 2001, 57, 6823. or crosslinking producing physical or chemical
2. F.hD(’jAnna, S. Riela, P. Lo Meo, M. Gruttadaurf, Noto. hydroge|5 acting as hiomimetic scaffolds (2) The
Tetrahedron Asimm, 2002, 13, 1755. gel forming procedures employed are not toxic and

3. P. Lo Meo, F. D’Anna, S. Riela, M. Gruttadaurfa, Noto. .
Tetrahedron Letters, 2006, 47, 9099. allow the safe encapsulation of growth factors and

Biomaterials  for Biotechnological and
Phar maceutical application
Personale strutturato: G. Pitarresi, F. S. Palumbo

The Lab of Biocompatible Polymers develops
biomaterials for biomedical and pharmaceutical
applications. In particular two general classes of
materials are produced as hybrid scaffolds made by
mixing biocompatible synthetic polymers and
natural biomaterials made by extracellular matrix
%ECM) polymers.

It is known that more similar by a biological and
structural point of view is the material to the ECM
more efficient could be the scaffold for
regenerative medicine applications. Our research

‘_ P ] n "H- \

AN __ IR T ‘
Pictures of human chondrocytes into hyaluronanfaichfa), hybrid scaffold glycosaminoglicane/syrttbgolymer/Collagen (b) UV induced
crosslinking of Dextran/polyaminoacidic hybrid hgdel employed for Drug Delivery(c); release of ibefen from pH sensible hydrogel
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cells (3). Moreover the

group develops striml function abrogates PMC migration and
biocompatible devices such as hydrogels, micrablocks skeletogenesis.

Identical phenotype is

and nanoparticles used as intestinal and parentershown by chimeras in which striml function is

drug delivery systems (4,5).

1 - Giammona G, Pitarresi G, Palumbo F.S. (200%drbgels of
hyaluronic acid and alpha, beta-polyaspartylhydiaznd their
biomedical and pharmaceutical uses. WO 2005/002146

2 - Giammona G, Palumbo F.S., Pitarresi G. (20@&}thod to

produce hyaluronic acid functionalized derivatieesl formation of

hydrogels thereof. PCT/EP2009/066060

3 - Palumbo F.S., Pitarresi G, Albanese A, Calastzilie
Giammona G (2010). Self-assembling and auto-crdsstile
hyaluronic acid hydrogels with a fibrillar structurActa
Biomaterialia 6 195-204

4 - Pitarresi G, Casadei M.A, Mandracchia D, PadiiBe Palumbo
F.S, Giammona G. (2007). J. Controlled Release. BP8-338.

5 - Pitarresi G, Tripodo G, Cavallaro G, Palumbo, GBmmona
(2008) E. J. Pharm and Biopharm 68 267-266
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L ocalized expression of Strim1, a novel member
of the TRIM-containing family, guidesthe
skeletal mor phogenetic program of the sea
urchin embryo

Vincenzo CavalieriRosa Guarcello, Giovanni
Spinelli

Dipartimento di Biologia Cellulare e dello Sviluppo
Monroy, Universita di Palermo, Viale delle Sciertgiificio

16, 90128 Palermo, Italy
Correspondence to: cavalieri@unipa.it

The building of the skeleton in the indirect
developing sea urchin embryo is a complex

blocked selectively in the ectoderm. We also show
that clonal expression of striml into ectodermscell
from knocked-down embryos restores the correct
skeletogenic program. Finally, we report that
striml triggers the expression of the ectoderm-
specific gene pax2/5/8, and the PMC marker sm30
(an ectoderm signaling dependent gene).

We conclude that striml function is able to elicit
specific gene expression both in ectoderm cells and
PMCs to guide the biomineralization during
morphogenesis.
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morphogenetic process that is executed by thélew methodologiesin the synthesisand
Primary Mesenchyme Cells or PMCs (Ettensohn etchemical transformation of organic natural
al, 1997; Wilt 2002). It is well known that the products

PMCs acquire most of the positional and temporalGianfranco Fontanand Giuseppe Savona
information from the overlying ectoderm for Dipartimento di Chimica Organica “E. Paterno”

skeletal initiation and growth (Armstrong 1993;
Cavalieri et al, 2003; Rottinger et al, 2008). hst

study, we analyze the function of a novel gene,
encoding for a tripartite motif-containing (TRIM

For many years our group has been involved in
research programs pertaining several aspects of the

) natural products chemistry. Many new molecules

protein denoted strim1, that adds up to the list ofVith @ terpenoidic framework have been isolated

genes constituting
signaling network.

the epithelial-mesenchyma

ffrom a number of plant species and characterized

by both modern spectroscopic and chemical

We show that striml is expressed in ectodermimnethods. Also a lot of new semisynthetic structures

regions adjacent to the bilateral clusters of PMCs

have been obtained with the aid of modern

Strim1 misexpression causes the number of PMCS€lective preparative procedures. Some of these

to double and leads to skeletal abnormalities. By™

olecules have shown promising biological

micromere transplantations, we establish thafProPerties. Interesting examples are the antifetedan
skeletal defects depend upon strim1 misexpressiofClivity of some neoclerodane derivatives from

in ectoderm cells. Reciprocally, knock-down o

¢ Teucrium species (1) and the potential binding

activity toward the opioid receptors of sosme
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derivatives of the Salvia genus’ metabolites (2,3).sliding factor playing essential roles in
In order to further magnify the synthetic tools transcription, DNA replication, and chromosome
useful in the transformation of molecules extractedorganization. Using the fruit fly as a model system
from natural sources, in recent years our group haand a combination of genome wide and
developed new synthetic procedures based omioinformatic approaches we found that ISWI binds
organometallic reactants and catalysts. Forgenes near their transcription start site affecting
example, the coupling of two electrophilic nucleosome phasing. Our work shows that higher
components — an allylic acetate and an aldehyde eukaryote  transcription and  chromosome
was realized by an In/Pd mediated one-potorganization is regulated genome-wide by the
procedure (4). Moreover, a palladium catalyzedactivity of the chromatin remodeling factor ISWI.
rearrangement of 3-allyloxy-1,2,4-oxadiazoles toFurthermore, employing genetic and biochemical
give the corresponding oxadiazolones, a class ofpproaches, my lab recently found that the activity
syalic acid-related compounds, was successfullyof ISWI is regulated by several evolutionarily
developed (5). conserved covalent modifiers of chromatin, as well
as a number of non-coding RNAs. Our work
Caballerp C., Castanera P., Qrtego F., Fontana GrpMe Savona  established that ATP-dependent chromatin
G., Rodriguez B. Phytochemistry 58 (2001), 249-256. remodelers are regulated by a variety of chromatin
Fontana G, Savona G, Rodriguez B, Dersch C. M, RotRieB, 1\ gifications and factors that escaped previous

Prisinzano T. E Tetrahedron 64 (2008), 10041-10048. bioch ical h . . W |
Fontana G., Savona G, Rodriguez B, Dersch C. M, RathmaB, lochemical - characterization. e are currently

Prisinzano T. E Tetrahedron 65 (2009), 1708-1715. characterizing some UnantiCipat_ed nuclear

Fontana G., Lubineau A., Scherrmann M. C. Org. Bior@blem. 3 _Componen_ts regulating _ISWI' function t_hat a_re

(2005), 1375-1380. involved in stem cell identity and epigenetic

Fontana G., Palumbo Piccionello A. Tetrahedron. Littprint. memory switch occurring in tissue regeneration.
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Biochemical and genetic regulation of chromatin ~ Bacterial biofilms: a challenge in the discovery
remodeling of new anti-infective agents
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Telethon Dulbecco, Universita degli Studi, di Paler

The ability to form a biofilm, bacterial

communities able to grow on surfaces and
surrounded by an extracellular polymeric substance
(EPS) matrix, is probably the most important

Access to eukaryotic DNA in the context of
chromatin is granted by enzymatic activities that
use the energy of ATP hydrolysis to slide or
covalently modify nucleosomes or DNA. TheseviruIenCe factor of staphylococci in  the

chromatln. modifications, occurring W'.thOUt development of the chronic form of some infectious
changes in the DNA sequence, set different

chromatin functional states and constitute theOllseases in_humans. Furthermore, staphylococcal

epigenetic marks of our genome. Despite thebiofilms are leading causes of device-related
P19 9 : P infections of medical relevance. It has been

wealth of data concerning the mechanisms of action, 4 that S aureus in biofilms is 100—1000

2:0 d?fr;/ri(r)\mzm nrqirgorde?gggm falli(fttloersis I?nnc?wnh:t;[gzte times less susceptible to antibiotics than equitale
9 y ’ Y populations of planktonic (single cells) bacteria.

how their activities are coordinated and inherited onventional antibiotics can be effective against

regulate chromatin st.ructure, gene ex.pression aNfjanktonic cells but currently no therapies that
ior;[cgéti r;ltjé:rlealr fgtncitrll?grséstep(‘js inan dis'ggcetfnendt?geﬁectively target staphylococcal biofilms exist.
9 ' 9 9 Therefore there is an urgent need for novel

functional network of regulation existing _between treatments, strategies and anti-staphylococcal
ATP-dependent remodelers and chromatin factorsbioﬁlm agents

ISWI is an evolutionarily conserved nucleosome
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Our research group focused on discovering of novelslet isolation successful is due to the variapiiit
chemical agents of potential therapeutic utility in composition and concentration of the collagenases
the treatment of staphylococcal biofilm-associatedused in the proces®ther proteases involved in the
infections by screening novel compounds (synthetiqorocedure are the neutral protease and the
or natural). In a recent study, the anti- termolisine. These play an important role, but they
staphylococcal biofilm activity of pyrrolomycins C, should be considered as a double-edged sword: -
D, F1, Fza, F2b, F3 a family of halogenated accelerates tissue dissociation on one hand, but on
pyrroles which are naturally produced by other one, result in a decrease islets yield, imduc
Actinosporangium vitaminophylum and of the fragmentation and breakdow@urrent parameters
synthesized related compounds [, II, Il were characterizing enzymatic blend (due heterogeneity
investigated and compared (Schillaci et al, 2010). of stocks) are not predictive in pancreas digestion
We also focused on marine invertebrates as sourcefficiency, consequently enzyme bathes can not be
of new antibiofilm agents and the activity of the successfully selected in islet isolation purpose.
5kDa peptide fraction of the cytosol from Our goal is the production of pure enzymes by
coelomocytes of Paracentrotus lividus (sea-urchinyecombinant DNA technology using synthetic
against staphylococcal biofiims was determinedgenes obtained through optimization of the
(Schillaci et al, 2010). nucleotide sequence with the aim to exceed the
currently highlighted by commercial enzymes.
Than could be used individually under controlled
conditions and allow for better reproducibility of
the protocols in tissue dissociation; in absence of
toxic components.

References

1) Schillaci D , Petruso S, Raimondi M V, Cusimahb G,
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Evidencefor a novel cytoplasmic processing
event in ribosome maturation in the sea urchin
Paracentrotus lividus

Daniele Bellavia and Rainer Barbieri
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Recombinant proteolytic enzymes synthesis. Cell
therapy applications.
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In this work, we demonstrate the existence of a
cytoplasmic processing step, never before
described, involving both the pre-ribosomal

Mediche e Forensi, Universita di Palerm@spedale
Niguarda Ca’ GranddDiabetes Research Institute, Miami
University;IJAMC-CNR, Capo Granitola (TP);
®Dipartimento di Biologia Cellulare e dello Sviluppo
Universita di Palermo.

subunits in the sea urchin Paracentrotus lividus.
Northern-blot hybridization, primer extension, S1

mapping experiments and in situ hybridizations

allowed us to demonstrate that cytoplasmic
processed particles are successively re-imported
One of the best examples of successful cell therapinto the nucleus, where maturation of their RNAs is
is the transplantation of pancreatic is let. Howeve completed prior to being exported to the cytoplasm.
islet isolation methods are not completely Our findings lead to the proposal of a new model of
standardized yet, more than half of isolationribosome maturation and shuttling (1).

procedures failed; it is due to variable pancreasMoreover, preliminary data from our laboratory

condition and to unpredictable enzymatic blendsuggest that the maturation pathway we propose in
efficiency. Enzymes used for pancreas digestion are. lividus may not be unique to the sea urchinaut

purified from Clostridium histolyticum; they have a common feature in eukaryotes.

broad  substrate  specificity and  potent

collagenolytic activity compared to vertebrate References

; : ellavia D. and Barbieri R. Evidence for a novel cyasmic
COHagenases' However, a major obstacle in humaﬁrocessing event in ribosome maturation in the seehin

7



Universita degli Studi di Palermo VIII Congresso del Dipartimento di Biologia Cellulare e dello Sviluppo 20-21 Dicembre 2010

Paracentrotus lividus. Cellular and Molecular Lifeiedices. 2010 depend on the amount of HSP70 into
Jun;67(11):1871-9. Epub 2010 Feb 27. mesoangioblasts.

A significant problem in regenerative medicine is
that most of the stem cells die when injected in
animals to repair damaged tissues. We are focusing
this issue by analyzing in vitro the behaviour of
cells exposed to #D,, a molecule certainly present

in inflamed tissues and able to damage the rushed
stem cells.

3

Studies on stem cells: biology of injured stem
cellsand regenerative potential of microvesicles.

F. Geracij G. Turturici and G. Sconzo.
Dipartimento di Biologia Cellulare e dello Sviluppo

Universita di Palermo (1)Deregibus MC, Tetta C, Camussi G. The dynamiemstcell

microenvironment is orchestrated by microvesicletimied transfer of
genetic information. Histol Histopathol. 2010, 39:7-404.
; H H e (2) Galli D, Innocenzi A, Staszewsky L, Zanetta3ampaolesi M, Bai A,
_ln tissue r_epalr’ the InJeCtEd stem cells locaifte . Martinoli E, Carlo E, Balconi G, Fiordaliso F, Cremti S, Cusella G, Dejana
inflamed tissues and release soluble factors whiclE, cossu G, Latini R. Mesoangioblasts, vessel-datgat multipotent stem
: : _ H : cells, repair the infarcted heart by multiple cdelfu mechanisms: a
mduc_e tissue reSIde_nt adult stem cells to palatep comparison with bone marrow progenitors, fibrotdasnd endothelial cells.
to tissue replenishment (1). AISO MOoOuSe Arterioscler Thromb Vasc Biol. 2005, 25:692-697.
H )Cocucci E, Racchetti G, Meldolesi J. Sheddingrovesicles: artefacts no
mesoangioblast stem cells release severqfore' Trends Gell Biol. 2009.10: 43.51.
molecules such as FGF2 and MMP2/9 that havew) candela ME, Geraci F, Turturici G, TavernaAfanese I, Sconzo G.
: ; ; embrane vesicles containing matrix metalloprotegn@ and fibroblast
prover.] eff_eCtl_Ve_ In the regeneratlve processe%ﬂrowth factor-2 are released into the extracellumace from mouse
occurring in injured tissue, e.g. the infarcted mesoangioblast stem cells. J Cell Physiol. 2018;1224-151.
myocardial cells (2) or dystrophic muscular cells.
Beside soluble factors, membrane microvesicles
(MVs) released from different types of cells O
including stem cells are increasingly recognized as
a new mechanism of cell-to-cell communication o
(3). Factors enclosed in microvesicles are shortApplication of the ESR spectroscopy for the
time protected. We found that in vitro mouse identification of irradiated food containing
mesoangioblast stem cells release active FGF-2 anefllulose and for dose reconstruction
MMP2/9 through MVs (4). We now found that Antonio Bartolotta Maria Cristina D’Oca
MMP2/9 synthesis, controlled by NF-kB, is Dipartimento Farmacochimico, Tossicologico e Biatng
S . . . Settore di Fisica Applicata, Universita di Paleria,
regulateql by HSP?O which negatively binds NF-kB, . 32, 90123 Palermo, ltaly
and this is supported by HSP70-NF-KB (antonio.bartolotta@unipa.it)
immunoprecipitation analysis. Moreover we found

an increased MMP2/9 mRNA transcription in two The identification of irradiated food containing

differently Hsp70 knock down mesoangioblast cellulose can be achieved by means of the electron
clones. This clearly indicates that the HSP70 levekpin resonance (ESR) spectroscopy (1), since
modulates the level of MMP2/9 synthesis. ynirradiated samples give only one single ESR
Consequently, the MMP2/9 released by the MVsignal, whereas in irradiated samples two satellite

evaluated dose:

3.4 kGy —fitting function

TG0 VIEoR—— oUr o 5o

A experimental data

-4 -3 -2 -1 0 1 2 3 4
added dose (kGy)

ESR signal intensity vs. added dose for an alitgicgn from nut irradiated at 4 kG)é
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lines appear, spaced 60 mT each other. Positiv&everal proteins which bind rat H1° and H3.3
identification of these ESR lines ascribable to thehistone mRNAs were enriched from brain cell
cellulose radicals is evidence of irradiation, butextracts by chromatography and identified by mass
their absence does not constitute evidence that thgpectrometry. Interestingly, among these factors,
sample is unirradiated. Goals of this work were: i) heterogeneous nuclear ribonucleoproteins, among
to extend the ESR spectroscopy as identificationvhich hnRNPs K and Al, were found. By western
method of the irradiation treatment also to animalblot we also evidenced in the purified fraction the
feed and to foodstuff not yet included in the CSD-C2 protein (formerly known as PIPPin).
European Protocol; ii) to use the ESR spectroscop¥CSD-C2 is present both in the nucleus and in the
as a quantitative procedure to evaluate the ofiginacytoplasm of specific populations of cells, and
dose, using the additive dose method (2, 3). Foo&dbout one half of the nuclear protein can only be
samples were irradiated at “original” dose values i extracted with acid, together with histones. One
the range I 8 kGy. Little aliquots were taken fraction of this acid-soluble, chromatin-bound
from these samples, the ESR spectrum wa$SD-C2 is also sumoylated. The protein is mainly
recorded, and the peak-to-peak intensity of theexpressed in the adult rat brain, but it is alamtb
satellite lines was measured; each aliquot was ret brain tumors and in different cell lines (e.dqRK
irradiated with additive doses of 1 kGy each, andand PC12 cells), where its expression is highly
the cumulated ESR signal intensity was afterwarddncreased by induction of differentiation (i.e. in
measured. Back extrapolation of the best fittingPC12 cells treated with NGF). Since CSD-C2 can
function to the dose axis gives an estimation ef th also undergo phosphorylation, a modification
original dose (see figure). Our results show thist t which affects its RNA-binding ability, we
method gives an estimation of the original doseindependently mutated some threonine/serine
within £30% in all the studied aliquots. A study on residues of the protein and are now analyzing the
the time stability of the ESR signals was carriedeffects. In parallel, we are also analyzing possibl
out, and a procedure was also developed to tak#inctional interactions between CSD-C2 and two
into account the signal fading when doseother proteins recently cloned in our laboratory:

reconstruction is performed after a storage time.

(1) EN 1787, (2000). Foodstuffs-Detection of iratdd food
containing cellulose by ESR spectroscopy. Europeanniitiee for
Standardization, Brussels, Belgium.

(2) Parlato A., Calderaro E., Bartolotta A., D'OcaQ\. Brai M.,
Marrale M., Tranchina L. (2007): Application of th&SR
spectroscopy to estimate the original dose iniatad chicken bone.
Radiation Physics and Chemistry. v. 76, 1466-1469

(3) D’'Oca M.C., Bartolotta A. (2010): Evaluation dfet original
dose in irradiated dried fruit by EPR spectroscapi?RBioDose
International Conference. France, October 2010.
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Histone RNA-binding proteinsin therat brain
Carlo Maria Di Liegrd®, Patrizia Saladino*,
Patrizia Proia**, Gabriella Schiera***, Gemma
Palazzolo***, Alessandra Lo Cicero***, and ltalia
Di Liegro***

*Dipartimento di Biologia Cellulare e dello Svilupp
**Dipartimento di Studi Giuridici, Economici, Bionakci,
Psicosociopedagogici delle Scienze Motorie e Sparti
***Dipartimento di Biomedicina Sperimentale e
Neuroscienze Cliniche, University of Palermo, PalerItaly

PEP-19 and its longer isoform LPI, two camstatins.
Finally, since we recently set a protocol to prepar
six histidine-tagged recombinant proteins with high
specific activity (patent n. PA2009A000029), we
used recombinant PIPPin prepared with this
method as a bait and isolated a group of PIPPin
interactors which are now under investigation.

Scaturro M et al. (1998) J Biol Chem 273: 22788-2279
Nastasi T. et al. (1999) J Biol Chem 274: 24087-24093
Nastasi T. et al (2000) NeuroReport 11: 2233-2236
Sala A et al. (2007) Int J Mol Med 19: 501-509

Bono E. et al. (2007). Endocrinology 148: 252-257
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Buccal delivery asa new challenge for treatment

of motor fluctuationsin Parkinson Diseases

L.I. Giannola, V. De CaroG. Giandalia, M.G.
Siragusa, F.M. Sutera, A. L. Scaturro

Dip. Chimica e Tecnologie Farmaceutiche,
University of Palermo, Via Archirafi 32, 90123
Palermo lItaly

This work was carried out in the frame of the
HELP project (AAL, EC-funded)' aimed to
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manage the progression of Parkinson’'s DeseasBtudieson secondary metabolites from plants
(PD) delivering drugs in a controlled, and either Sergio RosselliAntonella Maggio e Maurizio
continuous or on-demand basis by an application oBruno

the so called “IntelliDrug” intraoral device, stedi
thanks to an FP6-EC grant. The device comprises
medication release mechanism, a built-in
intelligence, micro-sensors and micro-actuators,
remote control and can be reloaded in a simple no
invasive way>

Buccal delivery could be considered as a goo
alternative, non-invasive delivery route achieving
effective drug plasma and steady state levels ver
quickly, maintaining these concentrations for
prolonged periods. Buccal route is especially
advantageous for
intensive first pass metabolish.

The aptitude of Apomorphine (AM), Ropinirole
(RP) and L-Dopa methyl ester (LDME) to permeate
the buccal tissue was tested using porcine muco
mounted on Franz-type diffusion cells as ex vivo

model. Drug’s permeation was also evaluated in

presence of various penetration enhancers and i

iontophoretic conditions.

Our experiments demonstrated that while AM was
in simulated saliva environment and

unstable
scarcely cross the membrane, RP and LDME
widely used in treatment of motor fluctuations of
PD, well permeate the buccal mucosa reachin
adequate plasma levels. Fluxes and permeabilit
coefficients values suggested that buccal mucos
does not appear a limiting step to the drug
absorption.

[1] http://www.help-aal.com/HELP/index.php

[2] O. A.Scholz, A. Wolff, A. Schumacher, L. |. Giaola, G.
Campisi, T. Ciach, T. Velten, Drug delivery from theal cavity:
focus on a novel mechatronic delivery device, Dibigc. Today., 13
(2008) 247-253.

[3] G. Campisi, L. I. Giannola, A. M. Florena, V. Dearo, T.
Gottsche, A. Schumacher, C. Paderni, A. Wolff, Bidlagdlity in

vivo of naltrexone following transbuccal adminisiva by an
electronically-controlled intraoral device: a triadn pigs. J.
Controlled Rel. 145 (2010) 214-220

[4] L. I. Giannola, V. De Caro, G. Giandalia, M. Giragusa, G.
Campisi, A. Wolff, Current status in buccal drug dety, Pharm.
Tech. Eu., 20(5) (2008) 32-39.

[5] V. De Caro, G. Giandalia, M. G. Siragusa, G. Caing.. I.

Giannola, Galantamine delivery on buccal mucosarmpation
enhancement and design of matrix tablets. J. Bioefiailab., 1
(2009) 127-134

3

drugs characterized by an

Dipartimento di Chimica Organica “E. Paterno”, Uemisita di
Ralermo, Viale delle Scienze — Parco d'OrleansiI1 g,
90128 Palermo, Italy

r?Our scientific interest is devoted to the chemistiry

natural products from plants. We mainly study

0plants belonging to the family of Labiatae and
Asteraceae,

looking for diterpenes and
sesquiterpenes occurring in these plants. Isolation

¥ind purification of different extracts by several

chromatographic techniques, lead to pure
compounds, often few milligrams, whose structures
are solved using extensive spectroscopic methods.
When possible, the reactivity of these compounds
is investigated and sometimes chemical
modification of functional groups is carried out.

SI'Er‘1fluence of these modifications on the usual

biological activity is evaluated in structure-adyv
F}elationship studies. Recentely, we investigated th
reactivity of germacranolide-type sesquiterpene
lactones (SLs) and exploited their biomimetic
cyclization into other type of SLs [1]. The influsn

of the carbocyclic skeleton on the cytotoxic atyivi

'has been evaluated [2]. The cytotoxic activity of

Ls is related to the presence ofcgfi-unsaturated
arbonylic moiety, therefore we inserted this
unctionality in kaurane-diterpenoids and an
Interesting increase in cytotoxic activity was
obtained [3]. Finally, we isolated and solved the
structures of several new neoclerodane diterpenoids
from Scutellaria species, these compounds showed
significant antifeedant activity [4].

References

[1] S. Rosselli, A. Maggio, R. A. Raccuglia, M. Bruriburopean
Journal of Organic Chemistry, (2010), 3093-3101.

[2] S. Rosselli, A. M. Maggio, R. A. Raccuglia, S. Morris-
Natschke, K. F. Bastow, K.-H. Lee, M. Bruno, NatuRxoduct
Communications, 5, (2010), 675-680.

[3] S. Rosselli, M. Bruno, A. Maggio, G. Bellone, T.-Bhen, K. F.
Bastow, K.-H. Lee, Journal of Natural Products, @007), 347-
352.

[4] R. A. Raccuglia, G. Bellone, K. Loziene, F. PigZ2i Rosselli,
A. Maggio, M. Bruno, M. S. J. Simmonds, Phytocheryis71,
(2010), 2087-2091.
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Nonsense polarity, RNA processing and decay in Organocatalysis and Supported Recyclable

phagefl. Catalysts
M. Tagliavig M. Borghesan and M. La Farina Michelangelo GruttadaurigFrancesco Giacalone,

Paolo Lo Meo, Serena Riela, Renato Noto
Nonsense polarity in most cases depends ofipartimento Chimica Organica
activation of cryptic transcription terminators. We
found that the strong polar effect observed in theThe research activity of our group is mainly
nonsense polar mutant R4 of phage f1, mapping iflevoted to two main fields: organocatalysis and
the 5' proximal region of gene Ill, instead dependssupported catalysts. Organocatalysts are metal-free
on enhanced instability of mutant mRNAs, whoseorganic compounds of relatively low molecular
pattern can be restored by reduction of RNase Eveight and simple structure capable of promoting a
activity. rne -(ts) E. coli strains allowed to eapg  reaction in substoichiometric amount. These
the mechanisms underlying f1 mRNA processingmolecules have received a paramount interest in the
and degradation. last years because they represent a powerful
The major gene IlI species, a 1.8 Kb long moleculejmprovement respect to the most used catalysts for
appeared to be a secondary transcript, whose decé};}e synthesis of fine chemicals: organometals and
is modulated by a REP, located at its 3' end. Theenzymes. Moreover, the possibility to support such
RNA pool of a mutagenized phage unable to formcatalysts, in order to obtain easily recoverablé an
that structure, lacks completely that transcript.reusable catalysts, will improve their use for
Infection of RNaseE-(ts) cells resulted in the practical applications.
accumulation of very large transcripts (3.9-6.4 Kb)In this context, we have developed the use of
and the reduction of the level of the 1.8 Kb simple hydrophobic proline derivatives to be
transcript. The pool of gene Ill messages found ae€mployed in water as mimics of type Il aldolase for
non permissive temperature includes transcriptghe stereoselective synthesis of aldols. In pelrall
composed uniquely by coding sequences (presetwe have obtained new highly stereoselective and
also in RNase E+ cells) and mRNAs containing, infecyclable supported organocatalysts to be used in
their internal portion, the untranslated sequemdes Water for the same reaction. Moreover, we have
the IG region. Thus it appears that in wild typisce developed a new kind of support which has been
these sequences are transcribed and promptly cg@lled “multilayered covalently supported ionic
by RNase E. Cloning of the IG sequences togetheliquid phase” (mlc-SILP) which has been used as
with last nt of gene IV into a plasmid, maintaining catalyst for the formation of cyclic carbonated and
the natural translation frame, confirmed the @s support for palladium nanoparticles.
presence of R.Nas,e E cutting sites into the IG’M. Gruttadauria, F. Giacalone, R. Noto, Chem. Sow. R608, 37,
whose translation in suppressor cells makes themggs.
resistant to this ribonuclease. Thus ribosomeF. Giacalone, M. Gruttadauria, P. Agrigento, P.Meo, R. Noto,
activity appears to challenge that of the RNase E i EU"- J- ©rg- Chem. 2010, 5696.
MRNA processing.
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Gordonia sp. SoCg alkB gene confersthe ability Altogether these data, expanding the knowledge on

to degrade and use n-alkanes as carbon source n-alkane bioconversion mechanisms in Gram
in Gram positive bacteria. positive bacteria, could provide new technological
Luca Lo Piccol8,Giuseppe Gally Ruggero la platforms for bioremediation studies and strategies
Rosd, Gianni Renzorfle Andrea Scalofij Anna

Maria Puglia and Paola Quatriﬁi Quatrini, P., Scaglione, G., De Pasquale, C., R&&la& Puglia, A.

M. (2008). Isolation of gram-positive n-alkane datgrs from a
hydrocarbon- contaminated mediterranean shorelme&nal of
Applied Microbiology, 104(1), 251-259.

Lo Piccolo, L., De Pasquale, C., Fodale, R., Pugha,M. &
Quatrini, P. . An alkane hydroxylase system of @oid sp. Strain
SoCg is involved in degradation of solid n-alkandpplied and
Environmental Microbiology. In revision.

Gordonia sp. SOCE_L a Gram positive strain _able Qan Beilen, J. B., & Funhoff, E. G. (2007). Alkanednyxylases

grow on long chain n-alkan]espossess a single involved in microbial alkane degradation. Appliedckabiology and

copy of alkE gene, whose product is required for Biotechnology, 74(1), 13-21. _

n-alkane hydroxylatioh An analysis of alkB Sabirova, J. S. Ferrer, M., Regenhardt, D., Timriis,N., &

flanking regions revealed five ORFs which were S0Yshin. P. N. (2006). Proteomic insights into abetic
; g g adaptations in Alcanivorax borkumensis induced bikarse

designed as orfl, rubA3, rubA4, rubB and alkU, utilization. Journal of Bacteriology, 188(11), 378373.

according to the sequence homology with that of

known alk clusters3. In G. sp. SoCg the

transcription of these genes was induced by long- [

chain and solid n-alkanes as revealed by

guantitative RT-PCR, and the essential role of alkB

in n-alkane degradation was d_emonstrated by_ theynalogues of marine alkaloid nortopsentin:

construction of an alkB disruption mutant stfain synthesisand antitumor activity

The SoCg alkB gene was successfully expressed ipiana Patrizia Barraja Paola, Montalbano
Streptomyces  coelicolor M145 (M145-AH), and Alessandra and Cirrincione Girolamo.

the production of 1-hexadecanol from n- Dipartimento Farmacochimico Tossicologico e Biotagi
hexadecane oxidation was observed Universita degli Studi di Palermo, Via Archirafi 3320123,

A differential study of global gene expression of Palermo

M145-AH cultures was performed, where n- . ) ,

hexadecane (C16) glucose (GLU) and none (NC)Bls(mdonI)allfalmds are recognized as one of_the
were provided as only carbon source, respectively.rap'dW growing groups of sponge met'abollltes
Proteomic analysis, based on 2D-DIGE and vsbecause of their broad spectrum of biological

procedures, revealed a gradual metabolidProperties including antimicrobial, antiviral and
adaptation to n-hexadecane utilization not @ntitumor activities. Nortopsentins A-C, having a

dissimilar from that one revealed in Specianzedcharacteristic 2,4-bis(3-indolyl)imidazole skelefo

alkane-degradetsIn addition, expression profiles Showed in vitro cytotoxicity against P388 cells
of central carbon metabolism enzymes revealed!C>0 1.7-7.8 pg/ml).1 We have reported the

that the addition of a single gene confers theitgbil SYNthesis and the antitumor activity of four new
to use recalcitrant pollutants as simple sugars ip€ri€s of bis-indolyl-5-membered heterocycles 1-4
Streptomyces in which the imidazole moiety was replaced by

@Universita di Palermo, Dipartimento di Biologia Tédre e
dello Sviluppo, Viale delle Scienze, Parco d'Oredn90128
Palermo, Italy.

PProteomics & Mass Spectrometry Laboratory, ISPAAM,
National Research Council, 80147 Naples, Italy.

Nortopsentins X =N, Y=NH,Z=CH

Y—2
Rl\// g() \W:\/RZ 1X=W=CH,Y=N, Z=NR,
N\ \ / 7 2X=S,Y= W=Z=CH;
y y
R R

3X=0,Y=2Z= =CH;
3 4X=W=CH,Y=N,Z=0;
5X=N,Y=S, W=Z=C;
6X=W=N,Y=S, Z=CH
S
Rl\ ~ \ \/RZ
& /N N \

R 7X=CH;8 X=N
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pyrazole, thiophene, furan and isoxazole ringsdifferentiation of AMSC from adipose tissue into
respectively.2-4 Many other analogues of thethe adipogenic and osteogenic phenotypes are
marine  nortopsentins such as 2,4-bis(3'- standard procedures, the underlying molecular
indolyl)thiazoles 5, in which the heterocyclic core mechanisms and pathways are still poorly
of the system is constituted by thiazole, have beemnderstood. To better understand the potentials of
synthesized. These derivatives possessed stro/§MSC in cellular therapy and in tissue
inhibitory activity against a wide range of human engineering, it is important to study the initial
tumor cell lines. In this series replacement of onecommitment and differentiation of these cells, by
indole system with a six-membered ring increaseghe identification of novel regulatory genes and
the antitumor activity against leukemia and renalfactors involved in the processes of early
cancer cell lines.5 In the attempt of looking for adipogenesis and osteogenesis.
novel antitumor compounds, we thought it wasParathyroid hormone-related peptide (PTHrP) is a
interesting to synthesize new azaanalogues of typeegulator of cellular proliferation, differentiatio
6 in order to verify the possible increase in theand apoptosis in many cell types [4, 5]. To search
antineoplastic activity. We have also synthesized 3for stemness/differentiation markers, we aimed to
(2-phenyl-1,3-thiazol-4-yl)-1H-indole  derivatives study PTHrP gene expression, with particular
of type 7,8. interest to its splicing isoforms, to highlight whe
The antitumor activity and the mechanism of actionthe chronological expression of the different
of nortopsentin heteroanalogues will be discussed. variants, if any, starts and whether it varies over
time, both in control stem cells and in those

1) Sakem, S.; Sun, H. H. J. Org. Chem. 1991; 56t48D7. induced to differentiation.

2) Diana, P.; Carbone, A.; Barraja, P.; Montalbaro,
Martorana, A.; Dattolo, G.; Gia, O; Dalla Via, Ljr@ncione,
G. Bioorg. Med. Chem. Lett. 2007; 17:2342-2346D&na,
P.; Carbone, A.; Barraja, P.; Martorana, A.; Gia; Dalla
Via, L.; Cirrincione, G. Bioorg. Med. Chem. Lett0Q7;
17:6134-6137. 4) Diana, P.; Carbone, A.; BarrajaKelter,

G.; Fiebig, H.-H.; Cirrincione, G. Bioorg. Med. Ghe2010;

18:4524-4529. 5) Jiang, B.; Gu, X-H. Bioorg. Mecdhet.
2000; 8:363-371.
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PTHrP expression and mesenchymal stem cell
differentiation.
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Chemistry and bioactivity of natural products

It is known that multipotent mesenchymal stem -’ : i
Di Stefano Vitaand Pitonzo Rosa.

cells (MSC) show the capacity for multilineage === _ L . .

. . . Dipartimento di Chimica e Tecnologie Farmaceutiche,
mesenchymal differentiation. In particular, MSC £ s i Farmacia
can differentiate towards osteoblasts, adypocitesia Archirafi 32, 90123 Palermo
and chondroblasts using in vitro tissue culture-
differentiating conditions [1]. Adipose tissue I8 @ Natural products have been the most successful
accessible and rich source of adult MSC (AMSC)source of drugs ever. Historically, the most
which can be isolated from liposuction SpeCimenSimportant natural sources have been plants.
and cultured [2]. Adipogenic and osteogenic Research has followed two main lines:
differentiation can be obtained after 28 days, andethnopharmacology and toxicology that have
confirmed using staining techniques and checkingproduced many valuable drugs and are likely to
the expression of specific genes [3]. Although thecontinue to produce lead compounds.
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One of the main objectives of chemistry of natural Science and Biotechnology, Vol. 2 (1); 125-127
compounds is the identification of biologically Schillaci D, Arizza V, Dayton T, Camarda L, Di SteéaV. (2008).

: : - 1dn Vitro Anti-Biofilm Activity of Boswellia spp. Olegum Resin
active secondary metabolites such as terpenoid ssential Oils. Letters in Applied Microbiology, Vd7; 433-438

flavonoids, alkaloids, polyphenols, sterols,

unsaturated fatty acids, found in vegetable

matrices.

Traditionally, the natural sources investigated in 3

our laboratory were mostly plants, resins and

essential oils, in order to assess theC dmi ind tooh duri

pharmacological activities of isolated chemical admium Induces autophagdy uring
: development of Paracentrotus lividus embryos

constituents. . : . Agnello Marig Chiarelli Roberto, Morici Giovanni

The plant matrices are subjected to extractlon—q—dR heri Maria C I ’

procedures  (liquid-liquid  extraction, steam and roccherl varia L.armeia

Dipartimento di Biologia Cellulare e dello SviluppWiale

distillation, soxhlet and SPE) spectrophotometricelie scienze, Ed. 16, Universita degli Studi deRmo.

analysis (UV, IR, NMR), chromatographic

treatments (TLC, flash column chromatography,p. lividus embryos adopt different defense
HPLC and GC). strategies against cadmium stress such as synthesis
The conducted phytochemical investigations havepf hsps and/or activation of apoptosis [Roccheri et
included: oleogum resins produced by differenta|, 2004; Agnello et al., 2007; Agnello and

types of trees of the genB®swellia sppand their
essential oils,manna produced from cultivars of
Fraxinus angustifoliaand Fraxinus ornus oranges
and grapefruits of the speci€itrus sinensis(L)
Osb., Citrus aurantiumsubsp. Myrtifolia, Citrus
paradisi, aerial parts oAthamanta siculd.. and
Euphorbia bivonaeSteudel, resins and aerial parts
of Dracaena dracoL.. The chemical constituents
isolated from plant material were tested for their
antimicrobial activity, antioxidant, antiproliferae
and antibiofilm properties.

D'oca MC. C, Bartolotta A, Cammilleri C, Giuffrida S,rRéo A, Di
Stefano V. (2010). A Practical And Transferable ietology For
Dose Estimation In Irradied Spices Based On Thermilascence
Dosimetry. Applied Radiation and Isotopes, Vol. 689-642

Schillaci D, Arizza V, Parrinello N, Di Stefano VFanara S,
Muccilli V, Cunsolo V, Haagensen J, Molin S (2018jtimicrobial
and Antistaphylococcal Biofilm Activity From The Seddrchin
Paracentrotus Lividus. Journal of Applied Microbigy, Vol. 108,
17-24

D'oca MC, Bartolotta A, Cammilleri C, Giuffrida A, Parb A, Di
Stefano V. (2009). The Additive Dose Method for Bd&stimation
in Irradiated Oregano by Thermoluminescence Teclmig-ood
Control, Vol. 20; 304-306

Camarda L, Di Stefano V., Pitonzo R, Schillaci D @pQan Vitro
Antiproliferative Properties And Flavanone Profile®f Six
Grapefruit (Citrus Paradisi Macf.) Cultivars. Tree dArfrorestry

Roccheri 2010]. Here we show that this model
system adopts autophagy as an additional strategy
to safeguard the developmental program and we
show an interesting relationship with apoptosis. It
is known that autophagy can be a survival
mechanism, but also a device of PCD-Il. The use of
several investigation methods are suitable for
autophagy detection (Kelekar, 2005).

We found that inP.lividus embryos autophagic
processes occur, at basal levels during
physiological development and at greater levels
after ImM CdC{ treatment.

By Acridine Orange vital staining on whole
embryos and Confocal Laser Scanning Microscopy
(CLSM) we detected the acidic vescicular
organelles (AVOs) or autophagolisosomes rate. In
order to confirm this data we employed an antibody
against LC3 protein, a specific marker of
autophagy, both through Western blotting and
immunofluorescence/CLSM analysis.

Concomitantly bafilomycin A1 has been used as a
late inhibitor of autophagy.

Furthermore we have detect the temporal and
functional
analyzing,

autophagy/apoptosis relationship
in the presence of the autophagy

Immunofluorescence analysis of LC3 protein in whertdbryos, after 18 hours of development.
Equatorial optical sections captured by CLSM. IregreC3 protein, in red nuclei stained with propidiiodide.
A) Cadmium treated embryo B); Control embryo; C) Negationtrol; D) Enlargement of a particular of A. Ba@um
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inhibitor, the rate of apoptotic fragmented DNA Chromatin dynamics during sea urchin
through the in situ TUNEL assay. embryogenesis. effects on the neural alpha
On the basis of these results we hypothesize thatubulin PITa2 gene expression

autophagy can be adopted in sea urchin embryos adarco Emanuele, Salvatore Costa, Maria A.
a cell survival defence strategy for the safegwdrd RagusaFabrizio Gianguzza

the development program or for the ATP supply inDipartimento di Biologia Cellulare e dello
apoptotic process. Sviluppo, Universita di Palermo, viale delle

References: Scienze Ed. 16, 90128, Palermo, Italy
Agnello M., Filosto S., Scudiero R., Rinaldi A.M., Rberi M.C.
(2007). Cadmium induces apoptotic response in sgaruembryos.

Cell Stress Chaperones;12:44-50. Expression of Pl&i2 gene during sea urchin P.
Agnello M., Roccheri M.C. Apoptosis: focus on sea himc lividus de\{ebpme”t, 1S spatlally ‘?onf'ned to the
development. (2010) Apoptosis; 15: 322-30. neural territory and temporally activated from the

Roccheri M.C., Agnello M., Bonaventura R., Matranga(2004).  blastula stage. To evaluate a possible involvement
Cadmium induces' the exprgssion of specific stresteinis in sea of chromatin modifications in regulation of RIT
urchin embryos. Biochem. Biophys Res. Commun., 321413:8 . .
Kelekar A. (2005). Autophagy. Ann N 'Y Acad Sci. 53859-71 gene exp_ress!on we first SearCh-ed for [-)Nas-el
' ' ' ' ' hypersentive sites. We found four sites localized i
the introns of the gene, when we used chromatin
extracted from embryos at gastrula stage but not
O from morula stage. This result suggests a possible
functional role of the introns in the activationtbé
expression of Pld2 gene. Moreover, we used
specific antibodies for RNA polymerase Il and for
different modified form of lysine 9, lysine 27 and
lysine 4 of the H3 histone in quantitative
Chromatin Immuno Precipitation experiments to
emphasize the different state of chromatin during
embryo development. Our analysis shows high

M ass spectrometry applications on
supramolecular chemistry and biomedical and
alimentary analysis.

Avellone G', Agozzino P, Bongiorno D?,
Ceraulo L.*? Filizzola F.*, Indelicato S*?
Indelicato S.G?

! Dip. di Chimica e Tecnologie Farmaceutiche, Ursitér

degli studi di Palermo, via Archirafi 34, 90123 )éteno !—|3K9 acetylatlon and H3K4 t”methylat'(_m d_egree
2 Centro Grandi Apparecchiature, UniNetLab, Univ@rsi in nucleosomes located @ promoter region in P.
degli studi di Palermo, via F. Marini 14, 90128|ePao lividus embryos at gastrula stage, when theoRIT

expression level is high. This observation agrees
The workgroup has been dealing for many yearsyith conventional positive role assumed by these
with the development of several methods involvingpost-translational modifications in  chromatin
mass spectrometry. The fields of applications argemodeling leading to increase promoter
quite large and range from biomedical analyticalaccessibility. Furthermore ChIP analysis shows
applications, to food components characterizationglso high H3K27 dimethylation degree during all
for traceability and quality assessment. StrUCtUI’e%evek)pment stage but ReChIP analysis shows no
elucidation, reaction pathways determination, co-occupancy of this modification with RNA
supramolecular chemistry in gas phase are othepolymerase Il in promoter region in embryos at
important topics of our research group. gastrula stage. This observation is consistent with
Some recent developments in the field ofthe hypothesis of a general repressive role of this

biomedical analytical applications, food and modification in the non-neural territory of the
supramolecular chemistry will be briefly described: embryo.

Determination of halogenated anesthetics in urines.
Methods for the determination of a great number ofcosta, M.A. Ragusa, G.Drago, C.Casano, G. Alaimo, M&ui
toxins, micotoxins, pesticides, VOCS or other Gianguzza F. (2004). Sea urchin neural alpha2 itubgkne:

. | ificiall dded) both i isolation and promoter analysis. BBRC. vol. 316/2,4#%-453
contamlngnts (natura or artificially adae ) ' Casano, M.Ragusa, M.Cutrera, S.Costa, Gianguzza F.6)199
food and in water or beverages. Spazial expression of alpha and beta-tubulin geneshe late

haracterization an lit ntrol of f nd embryogenesis of the sea urchin P. lividus. InDfDev. Biol. , vol.
Characteriza on a d qua Yy control o ood a d40; p. 1033-1041, ISSN: 0214-6282
beverages typical of our region.
Surfactant self assembly in gas phase.
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Heterocyclic Chemistry: from Basic Research to 5] TERENZI A, BARONE G., PALUMBO PICCIONELLO A.,
RECANNS . : o GIORGI G.. GUARCELLO A., PORTANOVA P. CALVARUSO
Applicationsin Materials Science and Medicinal 5™ g sCeEmi s. VIVONA N. PACE A. Synthesis,

Chemistry characterization, cellular uptake and interactidth wative DNA of
Silvestre Buscemi. Andrea padmtonio Palumbo @ bis(pyridyl)-1,2,4-oxadiazole copper (ll) complexDALTON

Piccionello, Ivana Pibiri, and Nicolo Vivona TRANSACTIONS 2010, 39, 9140-9145.

Dipartimento di Chimica Organica "E. Paternd”, Umsita
degli Studi di Palermo, Viale delle Scienze - Padt@rleans
I, Ed. 17, 1-90128 Palermo, Italy N

Heterocycles represent an important class of

organic compounds with a variety of applications |pdjcaxanthin up-regulates cox-2 gene and

as bioactive molecules and new materials. increases cyclopentenone levels in Ips-activated
Our research mainly focuses on the chemistry ot aw264.7 macrophages.

heterocyclic compounds from their synthesis [1] tom, Allegra L. Tesoriere, F. Angileri, C. Gentile,
the study of their thermal [2] and photochemical [3 A M. Pintaudi, M.A. Livrea

reactivity and has recently developed towards theibipartimento Farmacochimico, Tossicologico e Bidtog
applications in materials science [4] and medicinalUniversita di Palermo.

chemistry [5].

Studied systems include both five-, and six- Introduction _ _
membered heteroaromatic compounds, whose Cyclooxygenease-2 (COX-2) is not simply a pro-

chemistry has been investigated in solution and ifnflammatory enzyme that generates a PGE2-

constrained media (zeolites) which can mimic dominated eicosanoid profile  during  the
enzyme—like environments. development of inflammation. Indeed, the enzyme

Moreover, modern methodologies have been€Ven counter-regulates the process by generating an
developed for the synthesis of functional &teémate set of prostaglandins such as the
heterocycles, including mono- and poly-fluorinated €yclopentenones throughout the resolution phase
systems, which have found applications as lonic{1)- The expression of COX-2 is regulated by
Liquids (ILs), lonic Liquid Crystals (ILCs), several transcription factors and S|gn|f|cant_ly
Fluorescent Sensors for detecting heavy metal ionglépends on the endocellular redox potential.
Hydrogelators, Antibacterials, DNA Groove Indicaxanthin is a redox-active betglam pigment
Binders with anticancer activity, and Molecular récently acknowledged as a free-radical scavenger
Probes for non-invasive diagnostic imaging. (2). This work has evaluated the effects of
Collaborations in current multidisciplinary project Indicaxanthin on COX-2 gene expression, as well
involve physical, computational, inorganic and @s on the PGE2 and 15d-PGJ2 production, in LPS-
medicinal chemists, microbiologists, biochemists,activated RAW264.7 macrophages.

enetists, physics and radiologists. Materials and Methods .
9 pny 9 Indicaxanthin was isolated from cactus peatsrui

1] MARTORANA A., PALUMBO PICCIONELLO A, BUSCEMI @S previously described (2). Conditions for
S., GIORGI G., PACE A., Synthesis of 4(5)-phenacyidimoles ~ RAW264.7 cell culturing, LPS stimulation, COX-2

from isoxazole side-chain rearrangements. ORGANIC DAN mRNA. PGE2 and 15d-PGJ2 detection were
BIOMOLECULAR CHEMISTRY 2011, :

DOI: 10.1039/COOBO0511H. according to Pan et al. (3).

2] PALUMBO PICCIONELLO A., GUARCELLO A, Buscem  Results and Conclusions - .

S., VIVONA N., PACE A., Synthesis of amino-1,2,4aroles by Pre-treatment with indicaxanthin (50, 75, 100
reductive ANRORC rearrangements of 1,2,4-oxadiazolB4E uM) of LPS (1upg/ml)-activated RAW264.7
JOURNAL ~~ OF  ORGANIC  CHEMISTRY 2010, macrophages increased COX-2 gene expression in

DOI: 10.1021/j0102049r. :
) a concentration-dependent manner (4.25%0.35;
3] VIVONA N, BUSCEMI S, PIBIRI I, PALUMBO

PICCIONELLO A PACE A. (2010). Synthesis of Heteroaatizs ~ 10-54%0.98; 25.47+1.98 fold increase respectively,
via Rearrangement Reactions. In: Albini A, Fagnoni. M VS LPS-activated cells, n=3). Interestingly, when
HAlxNDBOOK OF SYNTHETIC PHOTOCHEMISTRY. p. 387-416, LPS-activated macrophages were pre'inCUbated
Wiley-VHC . . .
4]IP}|/B|R| I., PALUMBO PICCIONELLO A.,CALABRESE A with indicaxanthin at 1OOU.M, PGE2 levels were
., . Y o _ . i
BUSCEMI S., VIVONA N., PACE A, Fluorescent Hg2+ serso ~ educed by 50+4.3% (n=3), while the 15d-PGJ2
synthesis and evaluation of a tren-based starbmstecule ~ ONes were increased by 562+23% (n=3).

contaning fluorinated 1,2,4-oxadiazoles. EUROPEANUBRDAL In Conclusion indicaxanthin has a unique ab”dyt
OF ORGANIC CHEMISTRY 2010, (24), 4549-4553. '
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drive the eicosanoid synthesis towards the
generation of anti-inflammatory prostaglandins.
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Bypass of G1 arrest induced by DNMT1 post-
transcriptional silencing triggers aneuploidy in
human cells.

Barra Viviang Lentini Laura and Di Leonardo
Aldo

Dipartimento di Biologia cellulare e dello Sviluppo
“A.Monroy”

Aneuploidy is a major source of genomic instability
in cancer, resulting from chromosome segregation
errors caused by defects in genes controlling
correct mitotic spindle assembly, centrosome
duplication and cell cycle checkpoints.
Interestingly in aneuploid cells some of these
genes, although not mutated, were underexpressed
suggesting the involvement of epigenetic
alterations. DNA methylation and histone
modifications are the main epigenetic modifications
occurring in cells. DNA methyl-transferase 1
(Dnmtl) is known to restore DNA methylation
patterns during cell divisions. We investigated the
effects of DNMT1 silencing by RNA-interference
on the generation of aneuploidy in primary human
fibroblasts (IMR90) and stable near-diploid human
tumor cells (HCT116). Dnmtl depletion induced
aneuploidy in addition to cell proliferation delay
HCT116 cells and transient G1 arrest in IMR90
cells. IMR90-siDNTM1 cells showed increased
levels of the TP53 tumor suppressor. Moreover,
cells where DNMT1 and TP53 were
simultaneously silenced entered the cell cycle,
suggesting TP53 as likely responsible for the
observed G1 arrest. DNMT1 downregulation was
also associated to global DNA demethylation in
HCT116 cells and to partially decondensed
pericentromeric chromatin in IMR90 cells. Our
results suggest that Dnmtl depletion triggers h cel
cycle arrest pathway mediated by TP53 in IMR90
cells, whose dysfunction induces aneuploidy likely
affecting the correct chromosome segregation by
altering pericentromeric structure.
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| dentification of mechanism(s) leading to fluorescence microscopy detecting nuclei with both
hyperdiploidy in progenitor tumor cellsderived types of fluorescence, indicating fusion as pdssib
from M CF7 breast cancer cells mechanism to generate hyperdiploid cells.
Laura Lentini, Viviana Barra and Aldo Di
Leonardo

O

Stem cells are a minor population of mostly resting

cells defined by their long life, high clonogenygit

self-replicating potential, plasticity, and drug Effects of different Ras mutations on HT-29
resistance (Finn, 2008). Cells with these propertie colorectal carcinoma cell line.

have been identified in various normal and Fabrizio Miranda, Mario La Farina, Ida Albanese
cancerous human tissues (Wicha, 2006), as well aBepartment of cellular and developmental biologgivdrsity
in several long-term tumor cell lines (Setoguchi, ©f Palermo, Palermo, Italy

2004). We have some preliminary data indicating
that cells isolated from MCF7 line divide slowly
and form spheres, both features of progenitor
tumor cells, when grown in ultralow adherent
plates and in absence of serum. Furthermore, thes
features were associated to two distinct population =~ . .
characterized by  different content in terms of active. In _human cells there are threee.mam
number of chromosomes. We hypothesize thaiSCforms of Ras (H, K, N-Ras) which can trigger
there are mechanisms that lead to the formation Of\lternatlvg pathways of signal transductlo'n. In
hyperdiploid cells starting from progenitors cells o_rder to |nvest|ga_te the effects of expression of
with a near-diploid karyotype. We are investigating different oncogenic Ras isoforms in colorectal

- - - N [ lls (HT-29), we obtained stable clones
which genes might be involved in this process and-arcinoma ce y WE e
if symmetric or asymmetric division depending by of HT-29 cells transfected with cDNAs codifying

- : H-RasG12V and K-RasG12V called respectively
altered mitotic genes expression. Moreover we
supposed that cell-cell fusion could be a'}']lz and Tl? an(:] K-RasG'lﬁD .Cball"ed K13, un\(/jver
mechanism that lead to hyperdiploidy. To the control of an hormone-inducible promoter. We
observed changes in shape and growth rate when

understand whether changes in ploidy occurring in
progenitor cells might be the result of cell fusion mutated Ras was espressed. We then focused on the

we transfected cells from MCF7-sphere with two clone H12 and we have analized their cell cycle and
vectors encoding H2B-GFP (green) and HZB-RFP-apC.’p.tOtIC rate by FACS analysis and Annexin V
ruby (red) to stain chromosomes. Cell were co-Staining. The levels of several regulator of thi ce

cultured and fusion occurrence was evaluated byYcle€ have also been analyzed with particular
attention to the p21 gene expression. We have

The Ras oncogene is mutated in about 30% of the
gwman tumors and its mutations are almost always
point mutations concerning codon 12, 13 and 61.
ese mutations cause in the proteins a reduced
TPase activity, so that they become costitutively

Cell fusion

MCF7 (7 days)

Aberrant mitosis
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finally performed treatments with inhibitors of Our results provide new insight into tryptophan
different proteins acting downstream of Ras tometabolism and regulation in S. coelicolor.
better understand which pathway is involved in the
morphological and molecular c_:hanges o_bservedHu D.S., Hood DW., Heidstra R., Hodgson DA,
Our results show that specific mutations Of The expression of the trpD, trpC and trpBA geneStoéptomyces coelicolor
dlﬂ:erent Ras Isoforms have dlfferent effects on A3(2) IS regulated by growth rate and growth phbse not by feedback
. . repression.
morphology and gene expression in HT-29. H- Molecular Microbiology 1999, 32(4):869-880.

i i i Kim H.B., Smith C.P., Micklefield J., Mavituna F.,
RasG12V expression, In parthUIar’ Seems toMetabolic flux analysis for calcium dependent aiotic (CDA) production

determine apoptosis through caspase activatiom streptomyces coelicolor. Metabolic Engineeri2@04, 6(4):313-325.

i i i Merino E, Jensen RA, Yanofsky C.
mediated by p53 Independent p21 expression. Evolution of bacterial trp operons and their regala

Curr Opin Microbiol. 2008 Apr;11(2):78-86.

D)
D)

Tryptophan metabolism in  Streptomyces
coelicolor. Molecular approaches to elucidate the early
F. Zummo, A. Giardina, R. Alduina, P. Spinelli and response of P. lividus embryos to sublethal
A.M.Puglia. Cadmium exposition
Dipartimento di Biologia Cellulare e dello Sviluppo Maria A. Ragusa*, Marco Gianguzza, Maria
Universita degli Studi di Palermo Carmela Roccheri, Fabrizio Gianguzza

_ . _ Dipartimento di Biologia Cellulare e dello Sviluppo
In Streptomyces coelicolor tryptophan biosynthetic universita di Palermo, viale delle Scienze Ed. 9,28,

genes (trp) are spread on the chromosome (Merin8alermo, Italy o

et al., 2008). They are not feedback-regulated andaddress for correspondence: marag@unipa.it

their expression seems to be growth-phase . , )
dependent (Hu et al., 1999). On the other hand on|>I,EnV|ronmentaI pollution of_ heavy metals_ is very
a few genes involved in tryptophan catabolism have2Pundant nowadays from industry, chemicals, old
been identified. paints, and pipes or _resul_tlng from previous
This study has been focused on the role of singlecontaminants accumulating in the food chain.
copy genes belonging to the trpCXBA cluster. trpA Cadmium (Cd) is a toxic heavy metal
and trpB genes encode the two subunits of th&ontaminating coastal environments, especially the

tryptophan  synthetase. Surprisingly, gRT-PCREStuary of polluted areas. _
analysis suggests that they are differentialIyThe toxic effects of high Cd concentration have

expressed. S1 mapping analysis reveals twdreen studied in embryos of marine invertebrates. In
transcription start sites upstream of trpA andtrp particular, Paracentrotus lividus sea urchin embryo

indicating that their expression is finely requtate ~ developed in ImM CdCI2 undergo to development

Moreover, we isolated and characterized a three@Te€St or severe malformations. Cd is able to

gene cluster (kyn) involved in tryptophan activate different molecular responses (HSPs
catabolism via anthranilate production. kynA, kyng SYnthesis, autophagic or apoptotic processes) that

and kynU gene expression increases in the presen&@" allow embryo survival.
of tryptophan. This research is aimed to study the early defense

In Streptomyces coelicolor, tryptophan is one ef th Strategies activated by P. lividus 30 hours
precursors of the calcium dependent antibioticPh€notypically normal embryos, in response to

(CDA) (Kim et al., 2004). In order to elucidate the €XPosition to lower doses of Cd (100uM CdCl2),

role of tryptophan metabolism we constructed trpAanalyzing the induced transcriptome and comparing

and trpB null and overexpressing mutant strains!t t0 that of control untreated embryos by RDA

Knockout mutants show tryptophan auxotrophy andi€chnique, — that — synergically  exploits  the
produce less antibiotic than wt strain; on the Characteristics of both subtractive hybridization a
contrary, trpA and trpB overexpression mutantsPCR- . L
exhibit an early CDA production. Furthermore, Our preliminary results suggest the activation of a

kynU knockout mutant shows an increase in CDAPical defensome response, they show in fact the
production. up regulation of four metallothionein genes,
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selenophosphate synthase gene and genes codiegolution [3]. Interestingly, Helitrons are a

for different oxidoreductases. Moreover, formidable evolutionary tool owing to their ability

membrane transport protein coding genes ardo capture host genes [4] and transposition plays
activated, like Na/K ATPase, ABC family important roles in the evolution of duplicated gene

members, and signal transduction kinases, likg5]. Therefore our finding could suggest a

BMPR1, TAK1, histidine kinase. To confirm these mechanism for the evolution of the TRIM

results, we are checking the variations in genemultigenic family.

expression levels by quantitative real-time RT-

PCR References
) 1. Kapitonov VV and Jurka J (2007). Helitrons orotk eukaryotic rolling-

circle transposons. TRENDS in Genetics 23(10), $21-
2. Kapitonov VV, Jurka J (2005). Helitron-N2_SP, family of
nonautonomous Helitrons in the sea urchin genorepb&se Reports 5(11),

D) 395-395.

3. Sardiello, M, Cairo, S, Fontanella, M, Ballabdg,and Meroni, G (2008).
Genomic analysis of the TRIM family reveals two gps of genes with
distinct evolutionary properties. BMC Evolutionaiology 8:225-

Computationa| prwiction Of the He“tr on-N2 4. Gupta S, Gallavotti A, Stryker GA, Schmidt Ra| ISK (2005). A novel
class of Helitron-related transposable elementsaize contain portions of

(HeN2) transposable element in the strim1 locus multiple pseudogenes. Plant Mol Biol 57, 115-27.

Of the Par aca’]trotusnvidus genome' 5. Han, MV, Demuth, JP, McGrath, CL, Casola, C &ahn MW (2009).
. . . . . Adaptive evolution of young gene duplicates in matsn Genome Res

Rosa Guarcello, Giovanni Spinelli and Vincenzo 19(s)s59-67.
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Transposons constitute a significant component off Urturici G, Cavallaro A, Barone F, Di Trapani M,
the eukaryotic genome. Among others, HelitronsS¢oNz0 G, Geraci F. .

represent a novel major class of eukaryo,[iCD|part|mento di Biologia Cellulare e dello Sviluppo
transposons, and are fundamentally different from
classical ones in terms of their structure and

mechanism of transposition [1]. In particular, tissue repair, but often many cells die for the

Helitrons constitute ~1% of the sea urchin genome [2]'fadverse microenvironment of inflamed tissues. To

By a in silico approach focused on the genome o .
. : ..~ explored the causes of this phenomenon we used
the Mediterranean sea urchin Paracentrotus lividus

. : . . .fnouse mesoangioblast stem cells which are known
we have predicted regions of high sequence |dentlt¥0 romote the recoverv and improve the damaaged
to a Helitron-N2 (HeN2) element in the striml P y b 9

locus. Of interest, HeN2 sequences lies within thetlssues when injected into animal models (e.g. with

5’ non coding region of the strimla and strimlb myocardial  infarction —or with experimental
genes, spanning from -105 to -2255 (the start codorr1nUSCUIar dystrophy). We ~analyzed  the

. : . . mesoangioblast behaviour “in vitro” by submitting
Q’[I]Ce;r ofsster(l:rir; 'S l_?slggedisas a+1)rioﬁs ;i?g:gg(;z them to HO, effect at two concentrations similar to
P ' Shat found in inflamed tissues (400 pM or 100 pM)

transposable element, lacking the sequences COd'ngnd observing their recovery (rec.) up to 8 days.

for the DNA polymerase and Helicase enzymes. AThe results showed that 400 pM®3 treatment for

deep computatloqal inspection ~ of t_he HeN2 24h blocks mesoangioblast growth and 50% of
element revealed its structure. It consists of two

terminal palindromic sequences (U5 and U3), anol‘CeIIS die during this period. In the first 2 days o

: rec. there is the cell cycle arrest and also
eleven tandemly arranged 155bp-long direct reloeat8uring the first 2 d%;//ls of recywith the simultangou
(DR1-11). It is well known that the TRIM-

containing gene family, to which striml belongs, is activation of autophagy that decreases and then

widely complex and heterogeneous due to thedlsappears in 5 days of rec. The apoptosis is

combination of exon shuffling, duplication and/or activated after treatment at low levels reaching a

: : . __peak at 5 days when autophagy is back to normal
deletion events that likely occurred during levels. Cells die for apoptosis and necrosis also a
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8 days of rec. as observed by annexin assaylBMX significantly reduced the carbachol-evoked
Treatment with HO, at 100 uM don’t block cell contractions and the joint application of both drug
growth, induce @M cell cycle arrest only during did not produce any additive effect. Indicaxanthin
24h of treatment. Also activates the apoptoticand IBMX increased the inhibitory effects of
pathway at 5 days of rec, and like 400 uM a part offorskolin, an adenylyl cyclase activator and the
cells continue to die up to 8 days of rec. joint application of both drugs did not produce any
additive effect. Indicaxanthin, contrarily to IBMX
did not affect the inhibitory action of sodium
XD nitroprusside, a soluble guanylyl cyclase activator
ELISA test showed that indicaxanthin increased the
cAMP content of mouse ileal muscle. The present
Indicaxanthin inhibitory effects on mouse ileal results suggest that indicaxanthin from Opuntia
contractility: analysis of the mechanism of ficus indica is able to reduce the contractility of
action. ileal longitudinal muscle by inhibition of PDEs and
Sara BaldassarfpAlessandra RotondpAntonella  consequent increase of intracellular cAMP.
Amatd, Rosa Serfy Maria Antonietta Livre}

Luisa Tesorierdand Flavia Mul&.

“Dipartimento di Biologia cellulare e dello Sviluppo )
Dipartimento Farmacochimico Tossicologico Biologico

Universita di Palermo, 90128 Palermo ltaly.

The purpose of the present study was to investigat%E(;/ rﬁl u:rtilr(?n of d:?fl\érAerI\?te%ggzi?\nd qur%lt'%oslperm
the mechanism of action responsible for theOIi (?asteng(]) ermic patients 9P '
spasmolytic effects induced by indicaxanthin, the 9 P P :

ellow betalain pigment abundant in Opuntia ficus L. Bosco, G. Ruvolo, T. Cirrito, G. Faulisi, R. Gl
Y Pig P . G. Taormina and M.C. Roccheri

indica fruit, - on th_e intestinal contractility. l.lhg_ ipartimento di Biologia Cellulare e dello Sviluppo
organ bath technique to record the mechanicap monroy, viale delle Scienze ed.16 Palermo

activity of mouse ileum longitudinal muscle, we
observed that indicaxanthin action was not affeCteCBperm cryopreservation, is used in the case of

by indomethacin, non-selective inhibitor of preservation of male fertility before radiotherapy

cycloxygenase, 1H-[1,2,4]oxadiazolo[4,3- and/or chemotherapy which may lead to testicular
alquinoxalin-1-one, selective inhibitor of nitric fajlure or ejaculatory dysfunction. Our interessha
oxide-dependent guanylyl cyclase, peen to verify the effect of high cooling rate of

2'5'dideoxyadenosine, adenylyl cyclase inhibitor, vitrification and the toxic effect of higher
and zaprinast, a selective inhibitor of the cGMP concentration of cryoprotectants (CPAs). Each
phosphodiesterase isoenzyme. It was significantlyejaculate was prepared by swim-up and divided for:
reduced in the presence of  3-isobutyl-1-traditional freezing protocol with the standard dise
methylxanthine (IBMX), a non selective inhibitor CPAs. Test yolk buffer (TYB), vitrification with
of phosphodiesterases (PDEs). Indicaxanthin angCPAs+) or without (CPAs-) cryoprotectants. DNA

F

A ] |

V=

visible fluorescence merq
Sperm apoptosis evaluation by TUNEL assay. Imafbsiman sperm observed through fluorescence miopysc
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fragmentation was investigated using TUNEL diagnostic is very difficult in fact using the
assay in situ. We found a significant sperm mgtilit traditional identification methods it is uncertam
reduction comparing fresh samples with TYB (47% identify a species especially when Authors use
vs 24%). Absence of sperm motility was found in different characters, very often not stable in the
CPAs-, and lower motility rate was found in time. In the 60’'s M.me Athias-Henriot took into
CPAs+ if compared with TYB (4.6% vs 24 %). consideration the insemination apparatus that is
Higher significant DNA fragmentation was found considered a stable character in the time. Accgrdin
in CPAs-, CPAs+ and TYB compared with fresh to her, the shape of this apparatus could be
samples (respectively 52.2%, 44.8 %, 46.1 andconsidered a major criterion for genus distinction.
21.6). No difference in terms of DNA The aim of the present study is to establish, using
fragmentation was found between the threemolecular investigation, which theories is more
different freezing protocols. We found that spermcorrect. DNA were extracted from specimens
motility and DNA integrity is affected by freezing preserved on a glass slide by three different
procedure. Motility seems to be completely methods, the organic (phenol-chloroform) Method,
affected in CPAs-vitrification procedure. The DNA the Chelex® 100 extraction procedure and the
integrity of CPAs+/CPAs- vitrified sperm is DNA extraction by a DNneasy Tissue Kit.
comparable with that shown by conventional Phenol-chloroform extraction takes a relatively
freezing protocol spermatozoa. Sperm can be uselbng period of time (5-6 days), but it produces
in ICSI fertilization procedure. Vitrification cape  consistent results. The modified Chelex technique
used as a quick and simple method. The use ofhvolves less time and work (only 2 hours) and
vitrification with CPAa allow to obtain motile doesn’t require toxic organic solvents, the Qiagen
sperms. after thawing. kit did not allow extraction from mites mounted on

glass slide 20 years ago. Molecular result (12S

rRNA and RAPD-PCR) showed a clear difference

D) between the species.

O

Extracellular membrane vesicle shedding and
the blood-brain barrier

. . . Gabriella Schiera*, Patrizia Proia**, Alessandra
DNA extraction from phytoseud specimens Lo Cicero*, Gemma Palazzolo*, Erika
preserved on a glass dide and molecular Gucciardo*, Evelina Ferrantelli*, Carlo Maria Di

diagnostic Liegro***, Giovanni Savettieri*, and Italia Di
Barbara Salerno and Elena Carra Liegro*

Blrﬁsgrl;?%ncti? g;lBeLorlnoogla Cellulare e dello Sviluppo *Dipartimento di Biomedicina Sperimentale e Neuiesze
Cliniche, **Dipartimento di Studi Giuridici, Econoiai,

) . . Biomedici, Psicosociopedagogici delle Scienze Metoe
This study focuses on the diagnostic of sevensportive, **Dipartimento di Biologia Cellulare e etlo

species of mite belonging to the family of Sviluppo, University of Palermo, Palermo, Italy
Phytoseiidae; very important biocontrol agents of

phytophagous mites. However , they areThe blood-brain barrier (BBB) is formed by brain
morphologically very similar and specific capillary endothelial cells (BCECs), under the
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effects of neurons, pericytes, and glial cells. BCE substitutive medicine in what considered the
form tight junctions (TJ), that seal them together.greatest therapeutic revolution of our times. The
TJs also contain occludin, which undergoes postmain challenge of biomaterials is not only related
translational modification before being associatedto "tolerance-biocompatibility” by the body but
with TJs: it is considered a marker of TJ maturatio also in its functionality. In this work we evaludte
and of BBB stabilization. We set an in vitro model biocompatibility of different polymers types; this
of BBB to study the role of neurons and astrocytesactivity was carried out in collaboration both LIMA
in the establishment of the barrier (1-2). ThelLto and D.IN.I Palermo’s University. We tested
paracellular flux of compounds unable to cross thé'scaffolds,” characterized by different
BBB in vivo (e.g. dopamine and sucrose) chemical/physical/structural parameters. HA-
significantly decreased while the transendothelialPLLA, PLA-PEG and PLLA, scaffolds, designed
electrical resistance (TEER) increased whenrespectively to replace mineralized structures and
BCECs were co-cultured with astrocytes and"soft" tissue, supporting vascularization of
neurons (2). Moreover, BCECs cultured with biocompatible polymers. Since supply of nutrients
astrocytes and/or neurons, or fed with conditionedand oxygen are diffusion phenomena insufficient
media, produce more occludin and tend to localizevascularization can lead to the death of tissue. Us
it at the cell periphery, thus suggesting formattbn of angiogenic scaffolds could solve this problem
TJs and confirming BBB formation. Since we also and improve the success of the system. Another
discovered that oligodendroglioma cells shedarea of our interest is the controlled releaserofsl
extracellular vesicles (3) which contain angiogenicin the body, using nanocarriers. We are testing
and proapoptotic factors, we investigated whethebiocompatibility of PVP hydrogels, that once
also neurons and/or astrocytes can influence BCE@roperly functionalized and loaded, can be used for
behaviour by releasing vesicles. The resultsbiomedical applications. We test both the non-
demonstrated that all kinds of brain cells releasecytotoxicity of "scaffolds” such as cell adhesion
extracellular vesicles, that contain angiogenicand proliferation inside them; even for the
factors, such as FGF-2 and VEGF (4-5). We arehydrogels, apoptotic tests were performed. Our data
now investigating the possibility that the BBB shown that both, scaffolds and PVP hydrogels, do
model can be used to study molecular events thatot induce cell toxicity, so they can be considered
result in BBB damage, in some pathological suitable for the application in designed aimed.
conditions, such as, for example, multiple sclexrosi
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Tissue engineering is a multidisciplinary researchdévelopment. One of the molecules potentially
area focused on tissue regeneration. Developmerffvolved in the erythrocyte invasion by B.bigemina

of biocompatible devices has brought the world ofiS the Apical Membrane Antigen-1 (AMA-1), ;‘4”
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apically located protein that is shared by many
Apicomplexa. This study provides useful
information on AMA-1 gene from lItalian strains of
the parasite B.bigemina and some predictive
information related to the protein obtained by
bioinformatics tools. The rhoptry associated
protein-1 (rap-1) is considered one of the most
interesting vaccine candidate against bovine
babesiosis. Herein the sequence of the rap-1b gene
from a Italian strain of the B.bigemina is reported
for the first time. Surface antigens bound to the
membrane by a Glicosil-Phosphatydil Inositol
(MSA) have an important role in the bovine red
blood cell invasion process by the parasite. Is thi
report analyses on the polymorphism of Gp45, a
B.bigemina GPI-anchored protein, are reported,
providing the first reference to Italian sequences.
Reported analyses allow to improve the knowledge
on B.bigemina surface antigens, providing
information about polymorphism and conservation
of these antigens among geographically distant
strains. (Financed by 1ZSSi02/07).
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