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Brain capillary endothelial cells (BCECs) form thieod-brain barrier (BBB) in response to interagstiwith other brain
cells (astrocytes, pericytes and neurons). BCEEsharacterized by tight junctions (TJ), maturatima stabilization
of which require different proteins, such as ociiud

When co-cultured with astrocytes and neurons, BCE&=® found to form a monolayer resembling the mrztBBB:
paracellular flux of dopamine and sucrose (i.e. poumds which are unable to cross the BiBBrivo) significantly
decreased (1), while the transendothelial eledtrasistance (TEER) increased. In these conditiB&ECs produced a
larger amount of occludin and tended to localizat ithe cell periphery, thus suggesting formatibids (1). Since we
also discovered that oligodendroglioma cells shatheellular membrane vesicles (MVs; 2), we invgstied whether
also neurons and/or astrocytes can release MVsvarther these vesicles contained angiogenic factdrs results of
these analyses demonstrated that all kinds ofnloells actually shed MVs containing FGF-2 and VEGH). On the
basis of these findings, we investigated the pdagithat the BBB model could be used to study thelecular events
that result in BBB damage, in some pathologicalditions, such as, for example, multiple scleroSis e are now
investigating whether cultured astrocytes shedclesicontaining aquaporin 4 (AQP4), a protein whigs been
involved in brain edema. Our results suggest thadyction of AQP4 increases in stressed astrocytes.
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The goal of computer-aided molecular design methodasodern medicinal chemistry is to reduce
the overall cost and time associated to the digyoaed development of a new drug by identifying
the most promising candidates to focus the experiaheefforts on. Very often, many drug
discovery projects have reached already a well+aché stage before detailed structural data on the
protein target have become available. A possiblesequence is that often, medicinal chemists
develop novel compounds for a target using prelamjinstructure—activity information, together
with the theoretical models of interactions. Ongsponses that are consistent with the working
hypothesis contribute to an evolution of the useddefs. Within this framework, the
pharmacophore approach has proven to be succeafuwing the perception and understanding of
key interactions between a receptor and a ligandifiLliecent years, our research group exploited
this useful modeling tool with the aim to identiigw chemical entities and/or optimizing known
lead compounds to obtain more active drugs in e bf antitumor, antiviral, and antibacterial
drugs. In this communication, we present an overnwaé our recent works in which we used the
pharmacophore modelling approach combined with aaduit docking, 3D-QSAR approach, and
HTVS for the analysis of drug-receptor interacti@m&l the discovery of new inhibitors of 18K
Bcl-xl, and c-kit tyrosine kinase, all targets ihxved into the initiation and the development of
different types of cancer[2-5].
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The alarming rates of emerging multidrug resistarmeeong Gram-positive bacterial pathogens,
represents one of the major challenges for reseeschinezolid (Zyvox) (see figure) is the lead
compound of oxazolidinones, a new class of syrnthetimpounds with antibacterial activity.
Linezolid was approved in 2000 by FDA for theatraent of community-acquired and nosocomial
pneumonia, complicated and uncomplicated skin arfigtissue infections, and infections caused
by MRSA and VRE. Nevertheless, recently, the widd ediscriminate use of this drug promoted
the development of bacterial resistance. In thesgarte communication will be discussed the
development of new Linezolid-like molecules by gdithson of the oxadiazolinone heterocyclic
moiety (A-ring) or the morpholine moiety (C-ring)ttvan 1,2,4-oxadiazoleng. These two series
of 1,2,4-oxadiazoles, with different side-chain aradious fluorine content, wergynthesized and
tested "in vitro" for activity against multidrugsistant bacteria.
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Figure 1. Structure and portions nomenclature of Linezolid
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Superparamagnetic @, nanoparticles (SPION) have been recently used rempetally for
numerous in vivo application such as magnetic rasoa imaging, hyperthermia, drug delivery,
etc.[1-4]. In this study, a novel approach to prepmagnetic polymeric nanoparticles (MNPS)
containing superparamagnetic domains and polynseed is reported.

PHEA-IB-poly(ButMA) were used as biocompatible d¢ogt copolymer to obtain MNPs with
specific shape and size by emulsifying a clorophpatymer solution in the simultaneous presence
of SPION and the anticancer drug flutamide (FLW)agueous dispersion.

The results obtained from TEM (fig.1) and DLS as&yshowed that the MNPs are spherical with
average size of about 250 nm. The magnetic measutestudies revealed the superparamagnetic
behavior of the MNPs and the saturation magnetinatvalues confirmed the presence of
superparamagnetic domains inside nanoparticlesot@city profile of the MNPs on human
prostate carcinoma cells (LNCaP) showed that thetemINPs are nontoxic but the FLU loaded
MNPs, compared to free drug, caused a significasitiction of LNCaP cells proliferation induced
by dihydrotestosterone, and above all, at higheicentrations, it is able to induce cell death. In
vivo biodistribution of drug loaded into MNPs intsasubjected to an external magnetic field is
different in comparison with that obtained in thentrol group. FLU was concentrated most
conspicuously in kidney, and less in the other nsgéig.2).

Obtained data shows that MNPs may be useful feivim applications in treatment of tumors.
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Drug delivery to the CNS is subject to the permiggbiimitations imposed by the BBB that
regulates movements of actives in and out of ttenbmDuring the drug discovery phase a key
aspect could be the selection of the compoundseptiep crucial for brain penetration. Novel CNS-
targeted neurotherapeutics should possess the aptimaracteristics that allow passive diffusion
through the BBBvia the transcellular route, or have the structuratuiees necessary to serve as a
substrate for one of the endogenous transportragsté the BBB.

An attractive and rewarding chemistry-based stsategiployed to increase the CNS transport of
poorly penetrating therapeutic agents, is the tesmshemical modification. This approach could
improve physicochemical, biopharmaceutical, phaokmetic and drug delivery properties of
active agents that overcome barriers to a drugfulrsess.

With the aim of mask functional groups and modife tphysicochemical properties relevant to
bioavailability, in this work CNS-actives were cdésatly linked to different aminoacidic moieties.
The chemical structure of the derivatives and LogvEre determined. Chemical stability was
evaluated in simulated biological fluids. Enzymagtability was assessax vivo The effects of
derivatives were observed vitro and their availability was measured in rat brassue. Finally,
cellular toxicity was established.

Our data support that aminoacids could be congidasegood masking agents for CNS-targeted
drugs.

Giannola et al. Pharmazie, 63 (2008) 704-710
De Caro et al. Med. Chem., 7 (2011) 9-17
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Poly-ADP-Ribosylation is a post-translational mazhtion of proteins mediated by poly-ADP-
ribose polymerases (PARPS). Using NAD+ as a sulstPRARPS catalyze the covalent attachment
of ADP-ribose units to a wide variety of target {@ias to generate long linear and branched poly-
ADP-ribose (PAR) chains. PARPs are involved in thgulation of critical cellular functions,
including transcriptional regulatioWhile it is widely demonstrated the accumulationP&R at
decondensed and transcriptionally active loci ghhy inducible genes, very little is known about
basalPARYylation function in transcriptiom the absence of induced stimuli.

Unlike mammals, which have several PARP encodimgegiethe model organisB.melanogaster
has only one PARP gene, highly related to mamm&i@RP-1, making flies a great model system
to study PARP biology. In order to study the rofePARylation on chromatin in non-induced
conditions we conducted a genome-wide analysigA®t Bistribution on Drosophila chromosomes.

Our analisys revealed thBAR has ~5600 high affinity chromatin binding sitesttbin genic and
intergenic regions. In order to checkPAR binds a particular group of genes involved in #pec
biological processes, we conducted an analysisA&-Bound genes based on their Gene Ontology
(GO) classification. This GO analysis revealed AR binds genes encoding for factors involved



in a variety of essential biological functions ahat PAR-bound genes were over represented in
genes encoding factors involved in “Signal Transidné.
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The development of green processes based on cheimaiton of carbon dioxide has drawn a
great deal of attention in industrial chemistrynfrthe perspective of the protection of environment
and resource utilizatiohOne of the few commercial routes usingC43 a raw material is the
insertion of CQ into epoxides to produce cyclic carbonates. Imgof green chemistry and atom
economy, the process is promising because C&h be incorporated into epoxides with no
formation of side products.

Recently several supported ionic liquid materiadgjnly based on imidazolium cations, have been
employed as catalysts for the cycloaddition of,@&®various epoxides.

Herein the synthesis of a new class of multilayeredalently supported ionic liquid phase (mlc-
SILP) is presented.

These materials were prepared using a new apprbasbd on the grafting of different bis-
vinylimidazolium salts on amorphous silica. The emnes, which contain a highly cross-linked
polymeric network, were characterized and testethtalysts in the reaction of supercritical carbon
dioxide with various epoxides to produce cyclichrarates.

mic-SILP 0.9 VYield:99%
o . scCO, \( Productivity: 74
P =80Bar T=150°C, 3h 0 TON: 215

The material prepared by supporting an iodide iskazolium salt was identified as the most

active catalyst for the synthesis of cyclic cardesand displayed improved productivity compared
to known supported ionic liquid catalyst. The cggalcan be successfully reused in consecutive
catalytic runs. The rapid and parallel screeninthefcatalysts was efficiently carried out by means
of high-throughput (HT) experimentation under sgpécal carbon dioxide conditions.
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Cattle babesiosis is a tick-borne disease transthiiyy haemoparasites belonging to the phylum of
Apicomplexa, such aBabesia bovigndB.bigemina The pathology affects cattle mainly in tropical
and subtropical areas, but also in Europe, reduniegt and milk production. This study was
addressed to the molecular characterization ofataB.bigeminastrains isolated from infected
animals, with attention to the genes codifying $arface antigens, putative candidates for vaccine
and diagnostic tools development.

B.bigeminaApical Membrane Antigen-1 (AMA-1) is an apical pem involved in the host red
blood cells invasion. The AMA-1 sequences from mampcomplexa were compared and useful
information on this gene from Italian strains 8fbigeminais provided. Data about the
immunogenicity of the purified protein obtained $ynthesis irk.coli are reported.

We further report the sequences of the rap-1b @dd genes from lItalian strains Bfbigemina

The rhoptry associated protein-1 (rap-1) is a veedandidate against bovine babesiosis. gp45, a
surface antigen bound to the membrane by a Glyphsgpbhatidylinositol (GPIl-anchor), has an
important role in the bovine erythrocyte invasiontbhe parasite. Sequence analyses revealed that
B.bigeminaGp45 is highly polymorphic. In conclusion, the rasd provides useful information
about the parasite and contribute to the improvemedisease control, in concert with the study of
potential vaccine and diagnostic tools.

The research was funded by Italian Ministry of Heglrojects 1ZSSI 02/07 and 1ZSSI1 11/10.
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Psoralen and Angelicin, respectively linear andudargfurocoumarins, are photoactivable drugs
which, upon UVA light irradiation, intercalate in®NA and photobind to it. With the aim of
studying new photoreactive agents with enhancegralfiferative activity and decreased side
effects we reported the synthesis of the new riygjesns pyrrolo[2,3yquinolinone, pyrrolo[3,4-
h]quinolinone and pyrrolo[3,Rjquinolinone which differ for the condensation bétpyrrole ring
to the quinolinone moiety> Although the three classes of compounds revealednmarkable
antiproliferative activity reaching the submicromotange, the pyrrolo[3,Blquinolinones were the



most promising. In fact, studies on the mechanisacbon demonstrated that they induce apoptotic
cell death mediated by mitochondria without any Dd&mage which is the main origin of the side
effects of the PUVA therapy. On continuing our $sdon photochemotherapeutic drugs, we
focused our attention on the modification of thadlestructure of pyrrolo[3,Blquinolinone
replacing the central six membered ring with aesemembered one generating the new ring
systemtetrahydropyrrolo[3',2":6,7]cyclohepta[1,2-b]pyridi9(1H)-onel. Our synthetic approach
consisted on the annelation of the pyridone ring tbe cycloheptapyrrole moiety using,
(dimethylamino)methylene-4,5,6,7-tetrahydrocyclda@igpyrrol-8(1H)-one as building blocks. All
derivatives of the new ring system will be subjdct® photobiological studies in order to
investigate their antiproliferative activity botmthe dark and under UVA light.
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Reduced expression of MAD2, an important compopnéttie Spindle Assembly Checkpoint,
induces chromosome instability and aneuploidy,|ertaak of malignant cellsj.

p14*F is a tumor suppressor encoded by INK4a/ARF locesfently altered in human
cancers. PTX" is up-regulated by oncogenic stimuli and it insesap53 stability through
interaction with MDM2 (E3-ubiquitin ligase})

Previous data suggest that f1%4could function to block the development of aneuplcélls

(3). To this aim, p14" was ectopically expressed in HCT116 cells, a stabk diploid cell
line, after MAD2 depletion that induced aneuploidife observed increased cell death
associated to aneuploid cell numbers reductiomrapanied by the increase of p53 and p21
protein levels. In addition by immunofluoresceac@lysis, we detected a decrease of spindle
alterations and mitotic abnormalities, in compariso MAD2 post transcriptional depleted
cells. Altogether these results suggest that'Pldould prevent proliferation of aneuploid
HCT116 cells.



HCT116 HCT116 HCT116
HETIE WT SiMAD2 pcDNA3Z.1-p14  sIMAD2/pcDNA3.1-pid

Image of HCT 116 cell 72 hours
post transfection with siMAD2
andfor pcDNA3.1-p1d.

Ceil with pl4 ectopicexpression
and MAD2 depletion showed a
mortality increase compared to
othersamples.
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With the aim to face the threat of pathogen bidfilmtrinsically resistant to conventional antibisti we
focused on coelomocytes, the immune mediators hinederms, as source of novel antimicrobial pegtide
(AMPs). In this study the antimicrobial and antfilia activity of the sea-cucumbetolothuria tubulosa
coelomocytes were evaluated. The peptide fractikDa from coelomocytes cytosol (5-HCC) was tested
against a group of Gram positive and Gram negaéference strains. The 5-HCC resulted active agaihs
tested strains at concentrations ranging from 1d4.24.8ug/mL and showed a MIC of 1(g/mL against
staphylococcal isolates of animal origin. The &pilo prevent biofilm formation of staphylococcabiates
was also observed atg/mL.

In order to detect the presence of antimicrobigltides and determine their sequendbe 5-HCC was
characterized by capillary RP-HPLC/nESI-MSMS. The&/MS data were used to investigate protein
database dEchinodermataand to perfornbDe Novo peptide sequencing

By this approach, nine principal peptides whoseetular masses ranging from 805.5 to 2215.7 Da, were
identified. Seven of nine peptides, for their cheahphysical characteristics and their similaritythw
naturally occurring cationic peptides produced byasiety of organisms, have good chance to be novel
AMPs.

Some of these novel AMPs could have a high potetatiact on slow-growing or even non-growing baieter
that exhibit a reduced susceptibility to converaicemtibiotics and represent a reservoir for reamtrbiofilm
associated infections [1].
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Trans-epithelial transport of the betalain pigmentsindicaxanthin and betanin

acr oss Caco-2 cell monolayer s and influence of food matrix.
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Trans-epithelial transport of the phytochemicalgligaxanthin and betanin in Caco-2 cell
monolayers seeded on TranswWeihserts was measured in apical to basolateral EAP-and
basolateral to apical (BL-AP) direction, under amwardly directed pH gradient (pH 6.0/7.4,
AP/BL) mimicking luminal and serosal sides of humatestinal epithelium. AP-to-BL apparent
permeability coefficients (B) were (4.49.4) x 10° and (3.26.3) x 10° cm §' for indicaxanthin
and betanin, respectively. Transport of indicaxanttas non-polarized, linear as a function of time
and unaffected by inhibitors of membrane transpsrtBetanin exhibited significantly different
bidirectional Ry, values and non-linear efflux kinetics, which appeéarelated to a multidrug
resistance associated protein 2 (MRP2)-mediatechbpiflux. Neither indicaxanthin nor betanin
underwent metabolic transformation. Permeation othbbetalains increased remarkably after
opening tight junctions by EDTA treatment of thdl eeonolayer. Betalainic food matrix did not
affect trans-epithelial transfer of indicaxanthinit reduced the absorption rate of betanin, red bee
more than cactus pear.

Our data indicate that dietary indicaxanthin amtabin can substantially be absorbed through
paracellular junctions of intestinal epithelial lselAdditional trans-membrane permeation can be
considered for betanin, whose absorption is limligda MRP2-mediated efflux and is negatively
affected by its food matrix. Present findings anasistent with the quite higher bioavailability of
indicaxanthin over betanin established in humains (1
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Antimitotic agents, one of the major classes obtytic drugs for the treatment of cancer, have
gained in recent years great attention. They cthesenitotic arrest in eukaryotic cells by interfeyi
with the normal microtubule polymerization/depolyiation process. Taxol, vincristine,
colchicine and combretastatins, are leading exanpiehis class of compoundsCombretastatin
A4 phosfate (CA4pj,a water soluble prodrug of CA4, is currently iraph Il clinical trials for the
treatment of cancer and early results are very @am To date many efforts have been done to



discover new combretastatin analogues replacingatkenyl bridge of the natural CA4. Among
these a number of analogues of CA4 were prepared) live-membered heterocycles such as
imidazole, pyrazole, oxazole and [1,2]oxazole akdis** Considering our interest on heterocycles
containing the pyrrole moiety with antitumor actyviwe planned the synthesis of the new ring
system|[1,2]oxazole[5,4-e]isoindole A first series of thirteen derivatives was symitexl and
evaluated for antitumor activity at the NCI of Besda, and two of them (mean p§5.80 and
6.68) were selected for Hollow Fiber Assay. Congidethe good results, new compounds were
prepared properly modificated from their originalsture. Fourteen out of twenty four compounds
were evaluated against the full panel of 60 tunadrlmes at the NCI and four of them showed in
some cases higher activity than the lead compoueashing the nanomolar level (mean gGlI
6.61-7.19). Results will be discussed.
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Moreresistant cells in stem cell population.

Turturici G, Tinnirello R, Barone F, Sangiorgi Cj Benova N, Gucciardi F, Geraci F, Sconzo G.,
Dipartimento STEMBIO

Most of the stem cells used in damaged tissue mewaien injected or engrafted, die as they are
subjected to cellular stress caused by ROS relea$e inflamed area. Some of them survive and
the question arises whether the stem cell popuatocomposed of cells arranged differently to
withstand oxidative stress. To find more resistagllis inside a stem cell population we treated them
with the highest D, dose (40QM 24h) that it might be found in inflamed tissuége applied this
severe treatment to three different cell types: cargioblast isolated from both embryonic and
adult mice and mouse fibroblasts, fully differetdh cells. Our results show that these treatments
are better tolerated by differentiated cells, sasHibroblasts or adult stem cells than by embryoni
ones, which seem to be less resistant to a sex@mémient. In embryonic mesoangioblasts we
analyzed: cell cycle phases, proliferation actidboubling time, cell death during the treatment and
during the recovery in the following 8 days. Ousuks showed total growth arrest and 96% of cell
death. We then isolated cell clones after 8 dayseasbvery from cells which have restart



proliferation and have re-established cell cycleagghdistribution. These cell clones are more
resistant to a second,®, treatment than wild type cells and they retainsédimness features. A
treatment with HO, in embryonic stem cells induces an autophagic gg®@ossibly to remove
damaged parts of cells. In a second step startagbptotic process of cell death as the damaged
parts were not deleted.

The study of gelling ability of some germinal imidazolium salts

Paola Vitale Francesca D'Anna, Salvatore Marullo, Renato Noto
Dipartimento STEMBIO - Sezione di Chimica OrganiEaPaterno”

Self-organization is a process in which systemslkpof spontaneously generating well-defined,
organized and functional supramolecular architestufrom their components, behave as
programmed systent®.In this research area, a growing interest deffis@s gelation processes, in
particular those in which supramolecular gels aeeanchically built-up of fiber from the molecular
into supramolecular levéd.

In the framework of our interest, we synthesizeshaaliimidazolium organic salts to study their
properties as lonic Liquidd. In particular, the 3,3'-di-octyl-1,1-(1,4-
phenylenedimethylene)diimidazolium 1,5-naphthalsualdonate A), the 3,3’-din-octyl-1,1’-(1,4-
phenylenedimethylene)diimidazolium 2,6-naphthalsalfonate B), the 3,3'-din-decyl-1,1'-(1,4-
phenylenedimethylene)diimidazolium bromid®) @nd the 3,3’-dR-dodecyl-1,1'-(1,4-
phenylenedimethylene)diimidazolium bromid®) (vere prepared.
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Unfortunately, they are salts with high melting mioihigher than 200 °C. But surprisingly,
they were able to behave as Low Molecular WeighgaBogelators when dissolved in some
alcohols with alkyl chain from C2 to C6 and as Hygklators, in presence of well defined amount
of a-cyclodextrin.

We characterized the obtained gels determining fhgel and AH values and we analyzed their
thixotropic behavior. The gelation process and peperties were investigated by means of
Resonance Light Scattering, UV-vis measurementsSaatning Electron Microscopy.

M 3.-M. Lehn,PNAS 2002, 8, 4763-4768.
(1B, Escuder, F. Rodriguez-Llansola, J. F. Miraietw J. Chem2010, 34, 1044—1054.
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Theidentification of irradiated Crustaceans and evaluation of the dose by
thermoluminescence: | nter comparison between two methodsfor extracting
minerals

Matria Cristina D’Ocg Antonio Bartolotta

Dipartimento STEMBIO- Sezione di Chimica Farmaceutica e Biologica, Ursita di Palermo, via M.Cipolla 74/d,
90123 Palermo, Italy

The thermoluminescence (TL) is one of the physiecathods recommended by tBaropean
Committee for Standardization for the identificatiof irradiated foodrom which silicate minerals
can be extracted. The efficacy of the method styodgpends on the quantity and purity of the
extracted minerals, and therefore on éxé¢raction procedure. In this work we applied tHefor
the identification ofcrustacearNephrops norvegicusradiated at 0.5 1.5 - 3.0 kGy, comparing
two different procedures for extracting minerals: byame of a density gradient or with acid
hydrolysis. The identification of the irradiatiomeatment was always achieveslith both
procedures, without any false positive. An innox@ttlose reconstruction method walso set up
and tested, based on the experimental determinatiarcalibration function (TL Ratio vs, dose). A
little preference should be given to the acid hiydie extraction procedure, that requires less
guantity of food sample and reagents, as aglless time to be carried out, and gives a setisfa
reconstruction of dose.

TL ratio

0 1 2 3
absorbed dose (kGy)

TL Ratio vs. dose for the minerals extracted withd daydrolysis. The continuous line is the fitting
function.

European Committee for Standardization. (2001).dstdfs - Thermoluminescenaketection of irradiated food
from which silicate minerals can be isolated. EI88,Brussels, Belgium.

D’Oca, M.C., Bartolotta, A., Cammiilleri, C., Giuifia, S., Parlato, A., & Di Stefano, V. (2009). Téditive dose
method for dose estimation in irradiated oreganthbymoluminescence technique. Food Control, 20;35b.



Regulation of antibiotic biosynthesisin Actinomycetes
Rosa Alduinj Letizia Lo Grasst, Giuseppe Gallg Anna Giardind, Emilia Palazzotth Antonio

Cordard’, Annalisa Pisciotth Anna Maria Puglia
'Department of Science and Molecular and BiomolecTéghnology, University of Palermo, Italy.
*Consorzio Universita di Caltanissetta

Filamentous actinomycetes are the main producese@indary metabolites endowed with potent
biological activities, such as antibiotics, curtgnised for human therapy (1). Most drugs in

commercial use are obtained at industrial scaleebpentative production. To increase production
yield, genetic manipulation of the producer coulel fiecessary and a thorough knowledge of
antibiotic biosynthetic pathways is necessary.

The actinomycet®&lonomuraeasp. ATCC 39727 produces the glycopeptide A4092écyrsor of
dalbavancin, a promising candidate for treatingeetibns caused by multi-drug resistant Gram-
positive bacteria. Thebv gene cluster for A40926 biosynthesis includeso8g participating in
antibiotic biosynthesis, regulation, resistanceg axport. Specifically, the cluster encodes the
putative regulators Dbv3 (LuxR-like) and Dbv4 (Siike), as well as the putative response
regulator Dbv6 and the sensor-kinase Dbv22 that bmypart of a two-component regulatory
system (2, 3).

In order to investigate the role of these regulgtonutants in all the four gene were generated.
Bioassay revealed thalbv3 and dbv4 mutants did not produce antibiati©n the other hand, the
absence ofdbv6 and dbv22 did not seem to influence A40926 production. Talenstand their
involvement in antibiotic biosynthesis, transcipial and proteomic analyses of the mutants in
respect to wild type strain are ongoing.

These studies will provide new insights in regalatof glycopeptide biosynthesis and could be used
to specifically manipulate the strain and incretseproductivity.

1. Mahajan GB, Balachandran L. Antibacterial agentsifiactinomycetes - a review. Front Biosci. 201248:83.

New benzamido derivatives. synthesis, cytotoxycity, and inhibitory effects on

tubulin polimerization.

Demetrio RaffaBenedetta Maggio, Fabiana Plescia, Maria Valdgaimondi, Maria Grazia
Cusimano, Domenico Schillaci, Giuseppe Daidone

Dipartimento di Scienze e Tecnologie MolecolariierBolecolari dell’'Universita di Palermo, Via Archii 32, 90123-
Palermo, Italy.

demetrio.raffa@unipa.it

The cinnamammidobenzamides represent a class fghial active substances of great importance in
medicinal chemistry [1,2]. Moreover, despite theilde range of biological activities, a review ofeth
literature revealed that no anticancer activitgescribed for this kind of substances. Considdtiiag the 2-
cinnamamido-5-iodobenzamida,precursors keep in our laboratorgsulted able to inhibit the leukemic
cell line K-562 proliferation with a percent of ibftion of 74% at 1M concentration, we undertake the
following structural modifications on cinnamamidozamide skeleton: the introduction of various
substituents both on the benzamido and the cinnéeamoieties [3], the substitution of vinilidene ity
with the ethylidene, ethynylidene, cyclopropylidgm@henylene and oxymethylene ones as reportélakein t
scheme. Compoundé caused growth inhibition against many tumor celed at low micromolar and



submicromolar concentrations against every tumdrlice investigated. COMPARE analysis, effects on
tubulin polymerization and cell cycle distributig®2-M phase block), including induction of apop$si
indicate that these new antiproliferative compouactsas antitubulin agents [3].
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Biocompatible hydrogels based on hyaluronic acid cross-linked with a

polyaspartamide derivative as delivery systemsfor epithelial [imbal cells
Calogero Fioric&, Richard A. Seni8r Giovanna Pitarresi¢, Fabio Salvatore PalumBpGaetano
Giammon&P®, Pallavi Deshpande Sheila MacNefl

a Dipartimento di Scienze e Tecnologie MolecoldBi@molecolari, Sezione di Chimica e Tecnologierkaceutiche,
Universita degli Studi di Palermo, Via Archirafi 320123 Palermo, Italy

b Department of Engineering Materials, Kroto Reskanstitute, University of Sheffield, Sheffieldnited Kingdom
¢ IBIM-CNR, Via Ugo La Malfa 153, 90146 Palermaalit

d Institute of Biophysics at Palermo, Italian NatbResearch Council, Via Ugo La Malfa 153, 90146&Rno, Italy

Human amniotic membrane is used as a carrier fwvedimg cultured limbal stem cells to the
cornea after its breaking down on the eye thusigdimbal cells in place (1).

However, the biodegradation time is not constant dgpends on the processing of the amniotic
membrane and on the particular storage regimesingbd tissue banks (2)

Also in spite of extensive screening of the matedwmors before the membrane is used, there is
still some risk of viral disease transmission ttetnot be completely eliminated.

Therefore, there is a clinical need to develop ratstic, biocompatible and slowly biodegradable
material which could be used as substitute foatihaiotic membrane allowing both the attachment
of the cells and their subsequent delivery ontcctireea.

The aim of this work was to evaluate the potents#d of hydrogels based on hyaluronic acid (HA)



chemically cross-linked  with o,B-poly(N-2-hydroxyethyl) (2-aminoethylcarbamate)-b,L
aspartamide (PHEA-EDA) (3) as substitutes for timmiatic membrane able to release limbal cells
for corneal regeneration.

Contact lenses have been coated, in their inndacjrwith HA/PHEA-EDA film and adhesion
have been performed by using immortalized humanearepithelial cells (HCEC), rabbit limbal
epithelial cells (RLEC) and/or rabbit limbal fibdalsts (RLF).

We demonstrate that cell adhesion is only trangitordeed after three days, viable cells are
released in the culture medium thus suggesting &@npal application of HA/PHEA-EDA
hydrogels, for delivering limbal cells in the tregnt of corneal damage.

| I
Confocalimages of RLEC (A, B, C) and co-culture
RLEC (red) + RLF (green) (D, E, F) after 3 days of__
culture on each HA/PHEA-EDA film coating the | SRS
inner surface of a contact lens: fim X = 0.5 (A, D) _—
| S

film X = 1.0 (B, E) and film X = 1.5 (C, F).
BT N

1)Arora, R., Mehta, D., Jain, V., 2004. Amniotic meentee transplantation in acute chemical burns. By@713-278

2) Koizumi, N., Cooper, L.J., Fullwood, N.J., Nakara, T., Inoki, K., Tsuzuki, M., Kinoshita, S.,@2 An evaluation
of cultivated corneal limbal epithelial cells, ugicellsuspension culture. Invest. Ophthalmol. @isi. 43, 2114-2121

The trim-box containing gene striml isinvolved in the epithelial-mesenchymal

network that regulates the skeletal morphogenesis of Paracentrotus lividus

Rosa Guarcello, Giovanni Spinelli, Vincenzo Cavalie

Department: Scienze e Tecnologie Molecolari e Bieecwlari, sezione di Biologia Cellulare, UniversitaPalermo,
Viale delle Scienze Edificio 16, 90128 Palermolyita

Correspondence t@incenzo.cavalieri@unipa.it

The sea urchin embryo is an excellent model to ystotbrphogenetic processes such as
skeletogenesis (1). Indeed, the complex transonptigene regulatory network that underlies the
specification of embryonic skeletogenic cells, ndrR®Cs, has been recently elucidated (2). Also,
additional evidence confirm that biomineralizatimminduced by a signaling directed from the
ectoderm to PMCs (3-4). The recently identif@dml gene encodes a tripartite motif-containing
protein that regulates such a signaling (5). Fsstim1 transcripts are specifically localized in
regions of oral ectoderm cells adjacent to the retateral PMCs clusters that initiate
skeletogenesis. By gain and loss of function expenits we demonstrated thettim1 influences
most of the PMC dynamics, including the directionaligration, positioning, terminal
differentiation and biomineralization activity. Foermore, by blastomere transplantations, we
established that these effects specifically depgyahstriml misexpression in ectoderm cells. We
also implemented a rescue assay showing that alckmurce ofstriml, superimposed ostriml
knocked-down embryos, is able to fully restoreskeletogenic program.

To correctly placestriml into the hierarchy of the regulatory network, wientified some of its
downstream indirect targets, suchodig pax2/5/8 andfgfAin ectoderm cellsandsm30in PMCs
Remarkably, the functional link betwestrim1 and theotp and pax2/5/8transcription factors has
been further demonstrated by rescue assays.
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Autophagy isrelated to apoptosisin Paracentrotus lividus embryos cadmium
exposed

R. Chiarelli M. Agnello, G. Morici, M.C. Roccheri
Dept STEMBIO (Biologia Cellulare) University of Raimo

P. lividus embryo offers an excellent opportunity to investeythe adaptive response of cells
exposed to different stress. We previously dematedr that cadmium treatment triggers the
accumulation of metal in embryonic cells and thévation of defense system depending on
concentration and exposure time, through the sgiglod HSPs and/or the initiation of apoptosis.
Analysing autophagy, by neutral red, acridine oeaagd LC3-detection, we demonstrated that Cd-
exposed embryos adopt this process as an additstresbgem to safeguard the developmental
program. We observed that embryos treated at slib&d concentration activate a massive
autophagic response after 18h, which decreasesbrt®@l and 24h, in the opposite of apoptotic
process.

In order to investigate a possible temporal refegiop between autophagy and apoptosis, we tested
apoptotic signals by TUNEL and immunofluoresceneesitu assays of cleaved caspase-3. We
showed that embryos activate a massive apoptdsisZfh of Cd-exposure. Therefore a functional
relationship between autophagy and apoptosis wamased evaluating apoptotic signals in Cd-
exposed embryos, upon treatment with the autophialgilsitor 3-methyladenine (3-MA). We found
that the inhibition of autophagy produced a reductf apoptotic signals, suggesting that the two
phenomena are functionally related. In effect usimethylpyruvate (MP), a substrate for ATP
production, apoptosis was substantially restored.

This suggests that autophagy could energeticalhtribmte to apoptotic execution through its
catabolic role.

Immunofluorescence anahlise of Cleawed Caspese-3 proten in whole embryos, after 23h of development. Equatonal optical zections
captured by CLSM. In green Geaved Caspase-3.in red nuclei stained with propiium iodide. A) Control embryo; B) Cd-treated embryo; C)3-
MA-treated embryo: D) Cd +3-MA-treated embryo; E) Cd+3MA+ MP-treated embryo. FYEnlargement of a paricularof B.
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The study of the palladium(l1)-catalyzed [3,3] aza-Claisen rearrangment of 3-
allyloxy-5-aryl-1,2,4-oxadiazoles
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The [3,3] aza-Claisen rearrangement is a sigmatnmicess that involves an allylic transfer
in N-allyl, N-vinyl amines or related systefrthat brings to the formation @??-unsatured imines.
It was efficiently employed in a number of usefuhnisformations such as the stereospecific
synthesis of 2',3'-dideoxynucleoside precuréor®d(ll) salts are known to catalyze many
synthetically useful [3,3]-sigmatropic rearrangemséin 1,5-dienes, allyl vinyl ethers and also in
aza-Claisen-type processes. 1,2,4-Oxadiazoles rgresany applications in medicinal chemistry,
such as peptidomimetics and enzyme inhibitapmptosis inducersr as unnatural bases in the
extension of DNA strands. Among thei(2)-substituted 1,2,4-oxadiazolones are considared
emerging class of bioactive molecules, mainly repnéed by the quisqualic acid, the sole natural
1,2,4-oxadiazole, responsible for the QUIS effeet,the agonist effect toward a number of amino
acids receptors in the SKIQn this work we developed a new Pd(Il)-cataly#8@] aza-Claisen
sigmatropic rearrangement involving 3-allyloxy-#-2xadiazoles 1) to give the related\(2)-
substituted 1,2,4-oxadiazol-3-on&3. (The mechanism of the reaction was studied biyaimg the
regiochemical and highly stereoselective coursethi chemical transformation. The results
obtained indicated the intervention of a catiorafigra-cycle similar to the one postulated for the
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Cope rearrangement of 1,5-dienes.
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Synthesis and antitumor activity of 3-(2-phenyl-1,3-thiazol-4-yl)-1h-indoles and
3-(2-phenyl-1,3-thiazol-4-yl)-1h-7-azaindoles
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Marine indole alkaloids have emerged as an impbstactural class because of their great variety
of biological activities including antimicrobial,nfiviral and antitumor propertiésin particular
nortopsentins A-C, having a characteristic 2,43s(dolyl)imidazole skeleton, have been
considered important lead compounds for the disgosEnew biologically active derivativéswe
reported the synthesis and the antitumor activitglitberent bis-indolyl-5-membered heterocycles,
in which the imidazole moiety of nortopsentin waplaced by thiophene, pyrazole, isoxazole, and
furan rings. Some of these compounds showed ardituactivity from micromolar to sub-
micromolar concentratiofsMany other analogues such as 2,4-bis(3-indolyizoles and 3,5-
bis(2-indolyl)pyridines showed strong inhibitoryti@ty against a wide range of human tumor cell
lines. A marked cytotoxic effect was observed wloee indolyl ring was replaced by a phenyl
moiety? In the attempt of looking for novel antitumor conapds, we thought it was interesting to
synthesize 3-(2-phenyl-1,3-thiazol-4-ylHdndoles 1 and 3-(2-phenyl-1,3-thiazol-4-yl)H:7-
azaindole£.
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All compounds were tested on about 60 tumor cefidiand derivatives of 7-azaindole series were
particularly active showing antitumor activity irmade range of tumor cell lines from micromolar
to nanomolar concentration. Two of them exhibitelcigh affinity for CDK1, with 1Go values of
0.41 and 0.85 pM. These promising results set dadation for future investigations into the
development of anticancer therapies.
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