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Laureatriennalein Biotecnologie

Alberto Asteggiano

Abstract:

Among post-traductional modifications, PTN (protein tyrosine nitration) plays a very important role in determining
and modifying the function of a protein such as, for example, an increase or decrease of its functional activity since
tyrosine is involved in phosphorylation events, or an increase of susceptibility to proteasome degradation. In this work
I will focus on the enrichment of nitrated proteome and it’s analysis by LC-MS techniques referring also to a study
made on a Saccharomyces cerevisiae’s signaling pathway and it’s nitration events.
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Women of childbearing are the ones who still have the period, thus the amount of estrogens,
produced by the ovaries, results cyclic with wide fluctuations throughout the menstrual cycle.

To date, the variations of the principal estrogens (estradiol, estrone and estriol) were only evaluated,
consequently the aim of the study was to examine in depth the cyclic fluctuations of some
metabolites.

A Gas Chromatography coupled to Mass Spectrometry (GC-MS) method capable of detecting
estradiol, estrone, estriol and their metabolites in urine was developed, based on an experimental
design, and fully validated.

The following validation parameters were investigated according to ISO 17025 requirements:
linearity range, selectivity, specificity, limit of detection (LOD), limit of quantitation (LOQ),
trueness, intra- and inter-assay precision, repeatability, matrix effect, extraction recovery and carry-
over.

A wide panel of estrogens, consisting of 17a-estradiol, 17p-estradiol, estrone, estriol, 4-
methoxyestrone, 2-methoxyestrone, 16a-hydroxyestrone, 4-hydroxyestrone, 2-hydroxyestrone, 4-
methoxyestradiol, 2-methoxyestradiol, 4-hydroxyestradiol, 2-hydroxyestradiol, 16-epiestriol and
17-epiestriol, was monitored in some young healthy women throughout a complete menstrual cycle.
The resulting data weregsimultaneously evaluated through the application of the Parallel Factory
Analysis (PARAFAC) method, in order to explore the variability of each analyte and each class of
estrogens.

The estrogens, furthermore, play a significant role in the development of ovarian and breast tumors.
In fact, these carcinomas are closely related to the alteration of the estrogenic production.

Urine samples, collected from healthy post-menopausal women and volunteers affected by breast
cancer, were analysed.

Post-menopausal women were chosen because of the higher incidence of these tumors and the
greater stability of the urinary estrogenic concentration compared to young women.

The evaluation of the estrogenic profile was performed and the resulting data were analysed by
multivariate statistic techniques. Among the most important techniques, Discriminant Analysis
(DA), Partial Least Square — Discriminant Analysis (PLS — DA), Principal Component Analysis
(PCA), Cluster Analysis and Soft Independent Models of Class Analogy (SIMCA), were tested in
order to discriminate between healthy women and the ones suffering from carcinomas.
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Mediante spettrometria di massa accoppiata alla gascromatografia (Focus GC DSQ Thermo
corporation- singolo quadrupolo) siamo stati in grado di ricavare i profili aromatici di alcuni vini della
collina piemontese. Le molecole aromatiche presenti nei vini analizzati sono state preventivamente
estratte in fase solida in spazio di testa. La HS-SPME ¢ un’alternativa veloce alle tecniche
convenzionali di estrazione del campione. Durante la fase di estrazione si stabiliscono gli equilibri
tra analita, matrice del campione, spazio di testa sopra il campione e la fibra (nel nostro caso fibra
trifasica: CAR/PDMS/DVB 30/50um) [1]. Questa tecnica di estrazione accoppiata alla spettrometria
di massa ha ottenuto un consenso universale, essendo impiegata in molte applicazioni quali appunto
il riconoscimento di aromi e di fragranze in ambito alimentare, in tossicologia, in matrici ambientali
e biologiche. 1 risultati preliminari qualitativi costituiscono il punto di partenza per un’analisi
sistematica semi-quantitativa mediante la quale, grazie all’utilizzo di moderni approcci
chemiometrici, sara possibile caratterizzare i vini in base al loro profilo di composti aromatici volatili.
In un’ottica di ricerca basata su un forte legame con il territorio, lo studio si focalizzera su alcuni
vitigni tipici dell’area della collina torinese. | risultati finali costituiranno una sorta di carta d’identita
del vino, utile per la tracciabilita e per la tutela da eventuali frodi alimentari.
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FIG. 1: Tecnica di microestrazione in fase solida accoppiata alla MS

[1] S. Camara, M.Arminda Alves, J.C. Marques, Anal. Chim. Acta, 555 (2006), 191-200.



Individual and Cyclic Estrogenic Profilein Woman: Structure and Variability
of the Data

C. Bozzolino®®, S Vaglio?, E. Amante®, E. Alladio®”, E. Gerace®, M. Vincenti®®

®Dipartimento di Chimica, Universita degli Sudi di Torino, Via P. Giuria 7, 10125 Torino, Italy; PCentro
Regionale Antidoping e di Tossicologia "A.Bertinaria", Regione Gonzole 10/1, 10043 Orbassano (Torino),
Italy; cristina.bozzolino@unito.it

Women of childbearing are the ones who still have the period, thus the amount of estrogens,
produced by the ovaries, results cyclic with wide fluctuations throughout the menstrual cycle.

To date, the variations of the principal estrogens (estradiol, estrone and estriol) were only evaluated,
consequently the aim of the study was to examine in depth the cyclic fluctuations of some
metabolites.

A Gas Chromatography coupled to Mass Spectrometry (GC-MS) method capable of detecting
estradiol, estrone, estriol and their metabolites in urine was developed, based on an experimental
design, and fully validated.

The following validation parameters were investigated according to ISO 17025 requirements:
linearity range, selectivity, specificity, limit of detection (LOD), limit of quantitation (LOQ),
trueness, intra- and inter-assay precision, repeatability, matrix effect, extraction recovery and carry-
over.

A wide panel of estrogens, consisting of 17a-estradiol, 17p-estradiol, estrone, estriol, 4-
methoxyestrone, 2-methoxyestrone, 16a-hydroxyestrone, 4-hydroxyestrone, 2-hydroxyestrone, 4-
methoxyestradiol, 2-methoxyestradiol, 4-hydroxyestradiol, 2-hydroxyestradiol, 16-epiestriol and
17-epiestriol, was monitored in some young healthy women throughout a complete menstrual cycle.
The resulting data weregsimultaneously evaluated through the application of the Parallel Factory
Analysis (PARAFAC) method, in order to explore the variability of each analyte and each class of
estrogens.

The estrogens, furthermore, play a significant role in the development of ovarian and breast tumors.
In fact, these carcinomas are closely related to the alteration of the estrogenic production.

Urine samples, collected from healthy post-menopausal women and volunteers affected by breast
cancer, were analysed.

Post-menopausal women were chosen because of the higher incidence of these tumors and the
greater stability of the urinary estrogenic concentration compared to young women.

The evaluation of the estrogenic profile was performed and the resulting data were analysed by
multivariate statistic techniques. Among the most important techniques, Discriminant Analysis
(DA), Partial Least Square — Discriminant Analysis (PLS — DA), Principal Component Analysis
(PCA), Cluster Analysis and Soft Independent Models of Class Analogy (SIMCA), were tested in
order to discriminate between healthy women and the ones suffering from carcinomas.



NanoHPLC-HRMS&etermination®fXhickenZlbumenZnd®ork@ollagenfinZedivinel

FedericafDalBello” &/alentinaBantoro®, E)anielalﬂSastaldi”,IIristinal?Lambertib, ElaudiotMedana’®
aUniversit:‘:ﬂEﬂeinElitudi@iiorino,EMolecularmiotechnoIogy@ndﬂHeaIthIEIScient:esElDept,IEI'caIy;ﬂflstitutoﬁﬂchienzeEﬂelleElProduzioni
Alimentari-ISPA,onsiglioMNazionale@ellefRicerche-CNR,Ataly.R

Abstract?
ChickenBlbumen@ndork@ollagentare@ised@sHining@roteinGigents@olarify@ed@vine.Brhelarificationd
ofwinellisBusefulBinForderftolstabilizeRitsBcompoundsZandBtoBremovelinsoluble®(orBpartiallyBsoluble)?
molecules.BInBparticularZhaturaltolloids®polysaccharidesBandBpolymerizedBphenolictompounds),Beast?
and@ell@ebrisEause®heRurbidity®f@rude@vineafterBalcoholicBnd@nalolactic¥ermentation.fhiskispect®
isthot@cceptediby®heRonsumer@nd®heilarification@s@nandatory.?
Albumen,Gndadts@nayor@omponents@lbumin,Gre@ecognizedisillergens.kl
TheBaimBofthelproject@BvasittoBerifythelpresencelbffalbumentanditollagentresiduestinBred@vinelusing
nanoHPLC-HRMSechnology.®
RedBwvineEamplesBverefortified@wvithBalbumenBandEtollagen,BandRthelbroteins@verelextracted,Burified?
and@igested@vith@rypsin.?
AnRUItimateEDionexEB000Riquid®&hromatographerfoupled@wvithBan@rbitrapEFusionBnasstanalyzerfbothl
ThermoGFisher)®hroughhanoESIBGourceBverefused®ojuantifyZalbumentandiollagenBinBred@vines.EAR
50@cmERPEcolumnEC18E(PepMap™,E50EcmEXED. 75Eum, B2Eum,E1008A ) BwasBemployeditofobtainEthel
chromatographyBseparationBoffpeptidesttomingEfromErypsiniigestion.ZFourtpeptidesverefchosenftol
recognizedBandjuantifiedtalbumen:helfirsttbelongingftolbvalbuminBprotein,the@econdrandhelthird@
belonging@®olysozyme,End&helastibelonging@o®votransferrin.Twoleptides@vere@hosendorollagen.?
TwolkalibrationBcurvesBwereBprepared,Eone@inBammoniumibicarbonatelbuffer® 25-5-0.52bpm)Eandzthel
other®neln&EedAvineBproteinsBpelletd25-10-5-2-1bpm).AinearkregressionsBand@orrelation@oefficients?
were@xcellent.BAlbumen@nd&ollagen@vere®hen®uantifieddnFortified@ed@vines.?
Thelleveloped@nethod@vasBensitive,BelectiveBandobustBandAtAsthoweady®obbelhppliedRolealEedn
wineBamples.B



Comparative lipidomic analysis of Astrocytes upon graphene and graphene
oxide treatment by UPLC-Q-TOF-M S

Dipali Kale*, Mattia  Bramini’',z Martina  Chiacchiaretta’, Andrea
Armirotti*, Tiziano Bandiera*, Fabrizia Cesca*', and Fabio Benfenati*'
TCenter for Synaptic Neuroscience, Istituto Italiano di Tecnologia and
Graphene Laboratories, and *Drug Discovery and Development, Istituto
Italiano di Tecnologia, 16163 Genova, Italy

Abstract: During the past decade, graphene (GR) and graphene oxide (GO) have been increasingly
investigated for their biomedical applications such as neuroprosthetic devices. This possible use of
GO/GR make them important to determine their bio-compatibility with neuronal cells. However,
the biological interaction of neuronal cells such as astrocytes with GR/GO is largely unknown.
Here, we have investigated the effect of GR and GO treatment on astrocyte cells to understand the
intracellular metabolic pathways affected. Untargeted lipidome analysis based on high-resolution
UPLC-Q-TOF-MS allowed us to observe substantial changes in the lipid composition of astrocyte
cells treated with GO and GR flakes (compared to their respective vehicles). Dysregulated lipids
indicate  that  glycerolipid  metabolism, glycerophospholipid metabolism, cholesterol
biosynthesis,and triglyceride metabolism are perturbed by GO/GR. Interestingly, untargeted
Lipidomics data was co-related with untargeted proteomics data. These finding provide further
insights into the altered lipid profile across a wide range of biochemical pathways in astrocyte upon
GO/GR treatment.



Assessment of photocatalytic transformation of pyridinium-based ionic liquids
in water.
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lonic liquids (ILs) are a subject of active research in the field of alternative solvents, being
promoted as “green chemistry” replacements to traditional solvents used in industry. The great
interest toward these compounds relies on their attractive properties such as low vapor pressures
and flammability, chemical and thermal stability, high ionic conductivity, wide electrochemical
potential window and ability to behave as catalysts.

Only a few environmental data for these new “green solvents” are presently available, but the low
biodegradability and ecotoxicity of some ILs are a potential risk to aquatic and terrestrial
ecosystems.

For these reasons, it is necessary to prevent their leakage and to develop effective means of removal
and recovery from wastewater, as well as to minimize their occurrence in such a matrix.

In this work, we studied the behaviour of some ionic liquids belonging to the pyridinium class
under heterogeneous photocatalysis treatment by the identification of reaction transformation
products (TPs). TPs were separated and analysed by HPLC-HRMS using a hybrid LTQ-Orbitrap
instrument on the basis of mass defect filtering. In particular, we analysed how the length of the
alkyl chain, the kind of inorganic ion and the type of substituents could influence the disappearance
rate, the mineralization extent, the acute toxicity and the transformation mechanism. For such, we
selected some pyridinium derivatives with different alkyl chain but the same anion, namely
tetrafluoroborate  (1-ethylpyridium, 1-butylpyridium, 1-hexylpyridimium), with two alkyl
substituents  (4-methyl-1-butylpyridium) and with a  different  substituent  (1-
cyanopropylpyridinium). Then, on a selected IL, we evaluated the role of different inorganic anions
(1-butylpyridium with bromine or chlorine). The whole results permit to conclude that irrespective
to the alkyl chain or the number of substituents, the transformation involved an attach to the alkyl
chain, proceeded through the formation of armless compounds and the mineralization was easily
achieved within 4 h. Nitrogen was mainly released as ammonium ion. When introducing a cyano
group, the extent of nitrate ions increased and the number of possible transformation routes
increased as well. Conversely, the type of inorganic ion deeply affected the transformation
pathways and the extent of mineralization. Actually, in the presence of bromide as anion, IL was
only partially mineralized and the formation of highly persistent and hazardous transformation
products occurred.



Mass Spectrometry Imaging of Paclitaxel distribution in different tumour models:
preprocessing and quantification issues

F. Falcettal, M. Prasadz, S. Giordanol, L. Morosil, R.Frapollil, I. Fuso Nerinil, R. Giavazzil, P. Ubeziol, M. Zucchettil, M.
D’Incalcil, P. Franceschiz, E. Davoli*
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2Biostatistics and Data Management, Research and Innovation Centre, Fondazione E. Mach, Via E. Mach 1, 38010 S.
Michele all'Adige (TN), Italy

Abstract

One of the most important issues of pharmaceutical treatment is to understand how well chemotherapeutic
drug can penetrate to the tumour tissues and reach all cells in a sufficient concentration inhibiting tumour
growth. An important new tool to better understand and improve drug penetration in tumour tissue is MALDI
imaging.

A dedicated automated software has been developed to handle the large number of imaging dataset with the
aim of distinguish them basing on the differential intra-tumour drug distribution. In this poster we will describe
the application of our pipeline for the assessment of the distribution of paclitaxel (PTX), used for the
treatment of different solid tumours, in a model of breast cancer (MDA-MB-231). Six tumour bearing mice
were sacrificed 4 h after i.v. treatment with 60 mg/kg PTX, tumours were explanted and three slices for each
tumour were analyzed by MALDI 4800 TOF-TOF (AB SCIEX, Old Connecticut Path, Framingham, MA
01701, USA) using TiO, nanoparticles as matrix with an imaging raster of 100 x100 pym.

The resulting data were analyzed using our new pipeline developed in Python.

The main functionalities of this pipeline are:

a) Data import and visualization from Analyze 7.5 formats .

b) Image processing (automatic identification of peaks starting from Internal standard, background noise
removal, normalization, noise reduction, tissue isolation, filtering, segmentation)

¢) Quantification of drug concentration in each pixel using a calibration curve for each plate.

MSI allows to understand which area of tumour was reached of the drug and quantify this amount. For PTX
quantification both automatic and manual methods were used and results were compared with HPLC
analysis. The mean error obtained comparing the automatic method to HPLC results was -20.63%, while the
mean error obtained comparing the manual method to HPLC was 97.03% underling the better performance
of the proposed pipeline.

Our pipeline will be implemented with more detailed analysis to describe heterogeneity of drug distribution
with texture analysis methods in order to quantify precisely the difference in drug distribution in the different
models and after different treatments.

Acknowledgements: this project was supported by CARIPLO grant n. 2013/0692
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Gold nanopartides as MALDI MS matrix for imatinib digribution and
quantitation analyssinsdetumor tissues

S. Giordano?; L. Morosi?; F. Falcettal; M. Prasad?; I. Fuso Nerini!; S. A. Licandro®; A. Re Depaolini!; R.
Frapolli*; P. Ubezio'; M. D'Incalcit; M. Zucchetti®; P. Franceschi?; S. Visentin®; E. Davoli*

!Mario Negri Institute, Milan, Italy; 2Fondazione E. Mach, San Michele all'Adige, Italy; *University

of Torino, Turin, ltaly

MALDI-MS imaging is a useful technique to study drugs distribution inside tumor tissues. Recently, the use
of nanoparticles as matrices has opened new opportunities reducing background signals in the low mass
range and increasing the spatial resolution. Among several nanomaterials, gold nanoparticles (GNPs) have
received attention for their suitability, offering large surface areas, simple sample preparation, flexibility, and
selectivity of sample deposition. We used GNPs as matrix to study the distribution inside tumors from
different cell lines of the tyrosine-kinase inhibitor Imatinib (IMT). A preliminary drug distribution study in
different tumor xenografts is presented. Correlating the IMT ion signal intensities to the concentration values
of a calibration curve, it has been possible to develop a drug quantitation method by MSI.

Tumor xenografts were obtained from ovarian, lung, gastric and mesothelioma cancer cells, injected
subcutaneously in the flank of nude mice. The animals were treated with IMT 400mg/kg p.o. and sacrificed
1h after treatment.

For drug concentration measurement inside the treated tumors, IMT was spotted at increasing concentrations
(2-50pmol) on an untreated tissue slice, to build a calibration curve. GNPs of 20nm diameter were
synthesized at 0.4mM and homogenously sprayed with D8-IMT as internal standard. Images were generated
with an AB MALDI-TOF/TOF 4800, by plotting the sodium adduct of the molecule at m/z 516.3. An
automatic signal processing algorithm, developed in Python was used to quantify IMT in each pixel after
extraction, noise correction, internal standard calibration and normalization.

The GNPs matrix allows to efficiently ionize IMT inside different tumor tissues harvested from treated mice,
with a low background signals from matrix degradation and overcoming the problem of the ion suppression
effect of the biological matrix. The internal standard homogenous deposition, over the entire acquired area,
compensates for the different tissue specific ion suppression effects, laser variability and other factors that
may influence signal intensity, allowing reliable measurement of differences in concentration.

The MSI analysis shows how the drug localizes, highlighting the heterogeneous distribution of this drug that,
after 1 hour, poorly penetrates inside these tumors. In particular in the mesothelioma model, characterized by
highly fibrotic region, the drug distribution is strongly impaired.

IMT concentration was determined correlating the different normalized ion signal intensity in each pixel to
the calibration curve using Python pipeline.

GNPs as matrix allow the visualization and quantification by MALDI-MSI of the tyrosine-kinase inhibitor

imatinib inside tumor tissues.
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A Deep, Combined Omics Exploration of The FAAH Knockout
Brain Lipidome

Zeeshan Hamid"> 2, Abdul Basit?, Elisa Romeo?, Andrea Armirotti2

TScuola Superiore Sant'Anna, Pisa, ltaly
2Fondazione Istituto Italiano di Tecnologia, Genova, Italy

Fatty acid amide hydrolase (FAAH) is a serine protease which hydrolyzes bioactive
endocannabinoids (ECs). ECs are lipid mediators that bind to and activate
cannabinoid receptors CB1 and CB2. Upon binding, ECs initiate a number of
signaling pathways which control diverse sets of biological functions including
memory, learning, social behavior, appetite and inflammation. Modulating the
metabolism of ECs by inhibiting FAAH holds therapeutic promise in a wide range of
neurological diseases. Since the discovery of FAAH, it has been a very good target for
pharmacological studies: many natural and synthetic analogues have been designed
to target this enzyme. Unfortunately, in 2016 a tragedy happened in Phase | clinical
trial of a FAAH inhibitor, administered at high dose to healthy volunteers. Several
questions remain open on the incident. At present, the fatal outcome seems to be drug-
related rather than target-related: 11 potential off-targets were identified for the tested
inhibitor and some have been recently confirmed by using ABPP. The aim of this study
is to explore the changes occurring in a FAAH knockout mice brain using all the most
advanced LC-MS tools, including high-sensitivity targeted investigation of the
anandamide biosynthetic pathway, ion mobility mass spectrometry based untargeted
lipidomics and shotgun proteomics using isobaric tandem mass tag labeling for
expression proteomics.

Our targeted lipidomic analysis of anandamide pathway showed a downregulation of
its metabolic precursors, that could act as a possible feedback inhibition to finely tune
the endogenous levels of anandamide. Using ion-mobility untargeted mass
spectrometry, we also discovered the upregulation of some pro-apoptotic ceramides,
besides previously known fatty acid ethanolamides and N-acyl taurines. TMT labelled
quantitative proteomics experiment generated relative expression data on 243 mouse
proteins, out of which the majority of significantly upregulated proteins are related to
cell growth, apoptosis, transport processes, cell to cell adhesion and RNA splicing.
Our results indicate that, while a pro-apoptotic signaling appears to be ongoing in the
lipidome, a corresponding anti-apoptotic counterbalancing action seems to be carried
out at protein level. Overall our study gives a deeper understanding of the lipidome
and proteome of FAAH knockout mice brain.
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Fatty acid amide hydrolase (FAAH) is a serine protease which hydrolyzes bioactive
endocannabinoids (ECs). ECs are lipid mediators that bind to and activate
cannabinoid receptors CB1 and CB2. Upon binding, ECs initiate a number of
signaling pathways which control diverse sets of biological functions including
memory, learning, social behavior, appetite and inflammation. Modulating the
metabolism of ECs by inhibiting FAAH holds therapeutic promise in a wide range of
neurological diseases. Since the discovery of FAAH, it has been a very good target for
pharmacological studies: many natural and synthetic analogues have been designed
to target this enzyme. Unfortunately, in 2016 a tragedy happened in Phase | clinical
trial of a FAAH inhibitor, administered at high dose to healthy volunteers. Several
questions remain open on the incident. At present, the fatal outcome seems to be drug-
related rather than target-related: 11 potential off-targets were identified for the tested
inhibitor and some have been recently confirmed by using ABPP. The aim of this study
is to explore the changes occurring in a FAAH knockout mice brain using all the most
advanced LC-MS tools, including high-sensitivity targeted investigation of the
anandamide biosynthetic pathway, ion mobility mass spectrometry based untargeted
lipidomics and shotgun proteomics using isobaric tandem mass tag labeling for
expression proteomics.

Our targeted lipidomic analysis of anandamide pathway showed a downregulation of
its metabolic precursors, that could act as a possible feedback inhibition to finely tune
the endogenous levels of anandamide. Using ion-mobility untargeted mass
spectrometry, we also discovered the upregulation of some pro-apoptotic ceramides,
besides previously known fatty acid ethanolamides and N-acyl taurines. TMT labelled
quantitative proteomics experiment generated relative expression data on 243 mouse
proteins, out of which the majority of significantly upregulated proteins are related to
cell growth, apoptosis, transport processes, cell to cell adhesion and RNA splicing.
Our results indicate that, while a pro-apoptotic signaling appears to be ongoing in the
lipidome, a corresponding anti-apoptotic counterbalancing action seems to be carried
out at protein level. Overall our study gives a deeper understanding of the lipidome
and proteome of FAAH knockout mice brain.
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Multi-therapies are common in clinical practice. It is well known that alterations of CYP-
mediated drug metabolism by simultaneous administration of other drugs is one of the most
common causes of drug-drug interactions. Using in-silico methods derived from network
analysis, and based on available data about the CYP-mediated drug metabolism and the drug
effects on CYP activities, complex interactions involving at least three drugs were predicted.
The clinical relevance of these triplets was then evaluated by interrogating databases of
adverse effects, and the interesting triplet including Amiodarone (AMIO), Paroxetine (PRX)
and S-Warfarin (WRF) was identified. In this case, the CYP2C9-mediated metabolism of
WRF, which terminates the anti-coagulant activity of the drug, may be affected by co-
administration of PRX and AMIO, also acting on CYP2C9, resulting in the reported severe
vascular hemorrhagic disorders.

The aim of this study was to obtain an in vitro confirmation of the predicted interactions, to
support the interpretation of the clinical data. The effects of PRX and/or AMIO on the
metabolism of WRF was thus evaluated by incubating combinations of the three drugs with
human microsomal preparations (control CYP-Silensomes™ and CYP2C9-silenced
Silensomes™, Biopredic International, France).

Different hydroxylated metabolites of WRF were identified by high-resolution mass
spectrometry (HRMS), using an Orbitrap instrument operating in ESI negative ion mode.
Subsequently, an analytical method based on liquid chromatography - triple quadrupole mass
spectrometry, in Multiple Reaction Monitoring mode, was developed to measure the
concentrations of WRF and its main metabolites, using the specific fragment ions identified by
HRMS. Since it was not possible to determine the absolute concentrations of the metabolites,
because of the lack of reference standards, the data were expressed as absolute peak areas,
normalized to the peak area of the used internal standard (Naproxen).

Results showed that both PRX and AMIO decreased WRF metabolism in an additive manner,
as indicated by the different amounts of WRF hydroxylated metabolites that were found during
in-vitro experiments. These data are consistent and explain the adverse vascular hemorrhagic
effects reported in patients receiving combined administration of WRF, AMIO and PRX.
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Gli equilibri in soluzione dei complessi di coordinazione dei metalli di transizione, con i loro
differenti gradi di sostituzione, il grado di solvatazione e la presenza di controioni nella prima sfera
di coordinazione, ¢ una tematica che ha sempre avuto un ruolo predominante nella chimica di
coordinazione. Le ricerche in questo campo, tuttavia, sono sempre state limitate a prove indirette ed
indiziali dell’esistenza di una specie; le spettroscopie in generale diventano di complessa
interpretazione in presenza di un gran numero di equilibri simultanei, mentre I’individuazione delle
specie tramite le analisi di stato solido come la diffrazione con i Raggi X permette di caratterizzare
solamente i complessi che hanno una stabilita tale da avere una esistenza nello stato solido e
cristallizzare. Da una ventina di anni, I’avvento delle sorgenti ESI (Electronspray ionization)
associate alla spettrometria di massa ha permesso di compiere analisi dettagliate su un gran numero
di specie inorganiche ed organometalliche e sulla loro multiforme chimica in soluzione [1]. Tuttavia,
le problematiche dell’ESI-MS sono complesse, ed ¢ necessario uno studio accurato per distinguere
gli effetti dovuti alla fase gas dai veri equilibri in soluzione. Questi problemi sorgono perché le
condizioni della soluzione (temperatura, concentrazione, pH etc) vengono modificate nel processo
di ionizzazione e perché gli ioni possono subire varie reazioni in fase gas prima di raggiungere
I’analizzatore [2]. Questa perturbazione deve essere presa in considerazione quando si cerca di
correlare gli spettri di massa ESI con la soluzione; in casi specifici tuttavia si ¢ potuto persino
ottenere le costanti di formazione dei complessi dalle intensita dei picchi relativi [3]. 1l lavoro che
presentiamo tratta di uno studio compiuto con ESI-MS sulla coordinazione dei metalli della prima
serie di transizione dal Mn allo Zn in presenza di due equivalenti di 2,2’-bipiridina, focalizzato allo
studio della formazione del complesso di stechiometria [M(bipy).]™ per una successiva addizione
(o sostituzione) da parte del dicianoaurato [Au(CN),]". L’analisi di differenti solventi e differenti
controioni ha permesso di isolare alcuni effetti realmente presenti in soluzione dagli artefatti dovuti
all’estrazione in fase gassosa, e percio dare risposte rivolte all’ottimizzazione della sintesi di
aggregati supramolecolari eterobimetallici basati sulle interazioni aurofiliche, materiali di grande
interesse per la sensoristica e per I’ottica di alta tecnologia [4]. Si ¢ quindi dimostrato come I’ESI
possa essere di grande aiuto nella progettazione di sintesi di materiali complessi formati da
frammenti che danno luogo ad equilibri multipli, permettendo di analizzare gli effetti dei vari
parametri sperimentali sulle unita di crescita che formano di conseguenza i composti finali.

[1] V.B. Di Marco, G.G. Bombi, Mass Spectrom. Rev., 2006, 25, 347-379

[2]W. Henderson, J.S. McIndoe, “Mass spectrometry of inorganic and organometallic compounds”, 2005, Wiley.
[3]S. Colette, B. Amekraz, C. Madic, L. Berthon, G. Cote, C. Moulin, Inorg. Chem, 2002, 41(26), 7031-7041
[4]M.J. Katz, K. Sakai, D.B. Leznoff, Chem. Soc. Rev., 2008, 37, 1884-1895
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Moringa oleifera Lam is one of the best known and most widely distributed species
of the monogeneric family Moringaceae which includes 12 other species belong to
the Brassicales order.! This plant is native of the western and sub-Himalayan tracts,
India, Pakistan, Asia Minor, Africa and Arabia.

Moringa leaves have been reported to be a rich source of B-carotene, fatty acid Q-3
and Q-6, protein, vitamin C, calcium, potassium and act as a good source of natural
antioxidants due to the presence of antioxidant compounds such as flavonoids,
phenolic and carotenoids. So this plant , especially its leaves, can be used as remedy
against the malnutrition, by enriching some food supplies. Anyway the nutritional
value of Moringa oleifera leaves may vary with cultivar and source. >*

Furthermore a lot of medical properties are ascribed to various parts of the tree:
root, bark, leaf, fruit, pods, flowers, seed; which are used for many ailments in the
indigenous medicine of South Asia, including the treatment of inflammation,
infectious diseases, cardiovascular, gastrointestinal disorders.*”

In the present study seven Moringa oleifera leave samples from different
geographic areas were analysed. The aim of this work is to compare the different
Moringa samples, in term of polyphenolic, glucosinolates content, and in term of
nutritional properties taking into account the amount of proteins, starch and sugars.
Our goal is to identify the best samples in term of nutritional and therapeutic
properties.

1. Therapeutic potential of Moringa oleifera leaves in chronic hyperglycemia and dyslipedia:
a review. Majambu Mbikay. Frontiers in Pharmacology, 3 (2012) 1-12.

2. Moringa oleifera as food fortificant: recent trends and prospects. A.T. Oyeyinka and S.D.
Oyeyinka. Journal of the Saudi Society of Agricultural Sciences, 2016.

3. Biochemical and functional properties of Moringa oleifera leaves and their potential as a
functional food. Sobhy A. El Sohaimy, Gamal M. Hamad, Sameh E. Mohamed, Mohamed
H. Amar and Rashad R. Al-Hindi. Global Advanced Research Journal of Agricultural
Science,4 (2015) 188-199.

4. Moringa oleifera: A Food Plant with Multiple Medicinal Uses. Farooq Anwar, Sajid Latif,
Muhammad Ashraf and Anwarul Hassan Gilani. Phytotherapy Research, 21 (2007) 17-25

5. Moringa oleifera: A Review of the Medical Evidence from Its Nutritional, Therapeutic and
Prophylactic Properties. Part |. Jed W. Fahey, Sc.D.
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Artificial and natural sweeteners are additives often used in food and beverages as sucrose substitutes.
However, these sweeteners have recently been recognized as a group of emerging environmental
contaminants and their increased global consumption have led to their ubiquitous occurrence in the
environment. Their chemical stability leads to a scarce elimination in conventional treatment systems and
their subsequent release into water bodies; therefore, they are often detected at levels above 1 pg L™ in river
and lake waters. Stevioside and acesulfame K are two examples of respectively natural and artificial
sweeteners used in foods. In particular, acesulfame is recognized as one of the most persistent sweeteners,
with concentrations in the municipal wastewater treatment plants (WWTPs) effluents reported to be up to 46
pg L™ [1], and average effluent concentration reported up to 76.1 pg L™ in Europe [2]. Several studies
proved that acesulfame is resistant to degradation by microorganisms in WWTPs [3] and to hydrolysis under
natural environmental conditions [4], so implying a constant accumulation of acesulfame in the aquatic
environment.

We investigated the photocatalytic transformation of these two sweeteners by: i) following their
disappearance Kinetics; ii) identifying their intermediate compound; iii) assessing mineralization and iv)
evaluating acute toxicity. The photocatalytic transformation of both sweeteners was studied under simulated
solar irradiation using different semiconductor oxides. The analyses were carried out by high-performance
liquid chromatography (HPLC) coupled with a LTQ-Orbitrap analyzer via an electrospray ionization (ESI) in
both positive and negative mode. Stevioside degradation led to the formation of more than one hundred
unknown transformation products (TPs), most of them in the form of several isobaric species, while 13
species were identified during acesulfame abatement. By employing accurate mass determination, we were
able to attribute an empirical formula to each species and through MS" analyses we were capable to
distinguish several isobaric species. The use of several semiconductors has pointed out differences in terms
of both their photocatalytic efficiency and the sweeteners degradation mechanisms: the assessment of the
evolution kinetics of each species (TPs, total organic carbon and inorganic ions) has brought to the
elaboration of general transformation pathways of acesulfame K and stevioside.

Then we investigated the effect of various aqueous matrices (distilled water, river water and lake water) on
the degradation rate of the sweeteners. A fully nested two-level experimental design was employed as a tool
to investigate about the effect of various aqueous matrices, as well as the initial sweetener concentration on
the variation of the photocatalytic efficiency.

1 1.J. Buerge, H.-R. Buser, M. Kahle, M.D. Miiller, T. Poiger, Ubiquitous Occurrence of the Artificial Sweetener
Acesulfame in the Aquatic Environment: An Ideal Chemical Marker of Domestic Wastewater in Groundwater, Environ.
Sci. Technol. 43 (2009) 4381-4385.

2 R. Loos, R. Carvalho, D.C. Antonio, S. Comero, G. Locoro, S. Tavazzi, B. Paracchini, M. Ghiani, T. Lettieri, L.
Blaha, B. Jarosova, S. Voorspoels, K. Servaes, P. Haglund, J. Fick, R.H. Lindberg, D. Schwesig, B.M. Gawlik, EU-
wide monitoring survey on emerging polar organic contaminants in wastewater treatment plant effluents, Water Res. 47
(2013) 6475-6487.

®N.H. Tran, J. Gan, V.T. Nguyen, H. Chen, L. You, A. Duarah, L. Zhang, K.Y .-H. Gin, Sorption and biodegradation of
artificial sweeteners in activated sludge processes, Bioresour. Technol. 197 (2015) 329-338.

4 Z. Gan, H. Sun, R. Wang, H. Hu, P. Zhang, X. Ren, Transformation of acesulfame in water under natural sunlight:
joint effect of photolysis and biodegradation, Water Res. 64 (2014) 113-122.
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Stage in Spettrometria di Massa, Universita Urbino

Alice Ludovica Scaduto

Sono una studentessa della facolta di Biotecnologie dell’Universita di Urbino Carlo Bo.

Sto svolgendo un tirocinio formativo presso il laboratorio di Spettrometria di massa dell’Istituto di Ricerche
Farmacologiche Mario Negri di Milano insieme al Dr. Enrico Davoli e alla Dott.sa Silvia Giordano e mi
occupo di imaging con spettrometria di massa. |l periodo dello stage richiesto & di 150 ore durante le quali
dovro effettuare attivita di laboratorio, volta alla identificazione di un ambito di ricerca per la mia tesi.
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E-mail contact: antonio.diguardo@uninsubria.it

Brescia is a city located in Northern Italy which suffers the impact of its large scale industrial development on
the surrounding environment. This development started at the beginning of 1900 when different industries
such as foundry, steel, mechanical, weapon and chemical grew up. Among chemical industries, Caffaro
S.p.a. produced PCBs for about 50 years (1930-1984) and its surrounding areas were found to be heavily
contaminated with high concentrations in soil at mg/kg levels. For this reason this area was declared
National Relevance Site (SIN) for remediation by the Italian authorities. The aim of the present study was to
investigate the potential of the contaminated area in driving the PCB contamination at regional scale up to
about 100 km from the point source and the current effects on air concentrations. Different sampling
campaigns were organized to collect samples of soil and leaves along four 100 km transects (one sampling
point every 7 km) that ran in NW, NE, SW and SE directions considering the production plant as starting
point. Woods soils were chosen to avoid to collect samples altered by tillage activities. Leaves were sampled
above the corresponding soil sample. In each sample the following PCB congeners were determined with
GC-ECD and GC-MS: PCB 28, PCB 52, PCB 101, PCB 153, PCB 138, PCB 180 and PCB 209. PCB 209
was included because it can be considered a marker of Caffaro contamination, the only world producer of
Fenclor DK, a technical grade decachlorobiphenyl mixture. The results were analyzed to understand the
presence of a spatial gradient of decreasing pollutant concentration with distance from the source.
Fingerprint data were used to run a number of simulations with a dynamic air-vegetation-litter-soil model in
order to 1) predict the order of magnitude of fluxes at each point considering the actual soil and leaf
concentrations, 2) understand the source strength in order to predict a temporal emission profile from the
site, 3) evaluate the importance of other sources and processes involved in the contamination at a regional
scale.
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Identification of circulating endothelium-protective factors
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BACKGROUND: In literature many sources report that dog is not a good model for
atherosclerosis because it is not susceptible to atherogenesis even under a high-cholesterol diet.
Therefore, given the pivotal role of the endothelium in atherogenesis, we have hypothesized the
presence of protective factors in the plasma of dog that may reduce the risk of endothelial
dysfunction under stress condition. Identification and isolation of the circulating endothelium-
protective factors can provide the basis for the development of new drugs against atherosclerosis.
METHODS: Plasma from bovine, pig, dog and human was filtered at 50K and 3K. Human plasma
samples were separated in two groups: old human plasma from healthy subjects over 65 years old
and young human plasma from healthy subjects under 30 years old. Human aortic endothelial cells
(HAEC) were treated with o-tumor necrosis factor (a-TNF 10ng/mL) protein for 24 hours in order
to create the experimental conditions that lead to endothelial damage. The different cellular
response to the treatment has been evaluated by western blot, through the analysis of VCAM-1
(vascular cell adhesion molecule) expression.

Liquid Chromatography-Mass Spectrometry (LC-MS) was used to identify the endothelium-
protective factors in 3K plasma by peptidomic and lipidomic analysis.

HAEC were then treated with stearamide at 0, 0.1 and 1 uM in the presence of 3K bovine and dog
plasma. The different cellular response to the treatment has been evaluated by western blot, through
the analysis of eNOS (endothelial nitric oxide synthase) expression.

RESULTS: Data showed that the endothelial damage is statistically more effective in cells
subjected to the 50K plasma of bovine and old human compared to that one subjected to dog, pig
and young human. The endothelial protection is still present in cells subjected to 3K dog, pig and
young human plasma.

LC-MS analysis revealed the unexpected presence of amoxicillin in pig plasma. This drug is an
exogenous contaminant that was inadvertently administered to the animal. This demonstrated the
high sensibility of the method applied.

Lipidomic analysis showed the high levels of stearamide and arachidic amide in bovine plasma. We
hypothesized that these molecules may contribute to cause endothelial damage. Indeed cells treated
with stearamide in the presence of dog plasma were protected from the endothelial damage
compared to that one exposed to bovine plasma.

CONCLUSION: Data confirm the presence of endothelium- protective factors in 3K filtered dog,

pig and young human plasma. Proteins should not be involved to exert the endothelium- protection
property in HAEC cells, since they were removed by 3K filtration.

High levels of stearamide were found to be a damaging factor for endothelial cells. In 3K bovine
plasma stearamide can contribute to its endothelial anti-protective role. Peptidomic and
metabolomics analysis merits further evaluation in order to identify the circulating endothelium-
protective factors.
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L eaching of weathered polychlorinated biphenyls (PCBs) obtained from a
contaminated site: role of dissolved organic carbon and saturation conditionsin
a soil column experiment
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Exposure assessment in contaminated soils is usually performed by the evaluation of the total residual
concentrations of target pollutants in soils (e.g. Y PCBs). This approach does not take into account
the actual mobility and bioavailability of the contaminants and may be inappropriate especially for
historically contaminated soils where sorption processes may be scarcely reversible due to the
presence of bound/weathered residues. Therefore, assuming that equilibrium conditions would occur
using standard partitioning coefficients (e.g. Koc/Kd) may lead to misleading results in modelling
attempts. Therefore, the estimation of the contaminant fraction available for leaching and transport
in different soil conditions is recommended. During the last decades, several authors studied the
release of pollutants from soil by using soil column leaching tests but the laboratory experiments
were often performed in scarcely realistic conditions (e.g. fresh spiked contaminants). Additionally,
often some variables influencing the mobility of contaminants were neglected, as well as the
statistical scheme was poor (e.g. lack of replicates). In this context, a soil column leaching experiment
was performed to evaluate: 1) the effects of dissolved organic carbon (DOC) content in the leaching
solutions, 2) equilibration time, 3) soil saturation conditions on leaching fluxes of selected weathered
PCBs (PCB 28, 52, 101, 138, 153, 180, 209) present in an historically contaminated soil. These effects
were evaluated collecting leached samples at different contact time (2, 5, 7, 48 days), in flow vs. no
flow conditions and in saturated vs. field capacity conditions. The results show that the most
influential factors are the DOC content in non-equilibrium conditions (flow condition samples) and
the soil saturation conditions.
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Gd-retention in rat’s brain: assessment of the amounts of insoluble Gd-containing species

and intact complex in rat’s brain upon repetitive administrations of GBCAs

Introduction

Gadolinium-based contrast agents (GBCAs) are routinely used in many clinical magnetic
resonance (MR) imaging studies. Despite the fact that these chemicals are considered to be
extremely safe for human clinical use, recently, a renewed interest on the possibility they may
cause adverse effects, came out because a number of studies reported the occurrence of an
unexpected hyperintensity in unenhanced T1-weighted MRI of the brain in patients that have been
previously administered with multiple doses of GBCAs were published. In the cases where post-
mortem histology studies have been carried out, it has been established that the observed
hyperintensity correlates well to the presence of gadolinium.

The assessment of the chemical forms Gd is present in the brain tissues is of paramount
importance to get more insights into the potential toxic effects as well on the possible interventions
to promote its removal.

Methods

A total dose of 13.2 mmoles/Kg of GBCA (Omniscan and ProHance) were administered to healthy
rats over a period of 8 weeks. Three days after the last administration, the rats were sacrificed, the
brains excised and divided into three portions. Each portion homogenate has been divided in two
parts, one for total Gd determination by ICP-MS and one analyzed for the determination of the
amounts of intact GBCA and of Gd-containing insoluble species.BESeparation and quantification of
the intact GBCAs was carried out using UPLC-ESI-MS coupled coupled with ACQUITY QDa Mass
Detector. An UPLC-BEH-HILIC column (2.1mmx100mm; 1.7 nm particle size) was used by
isocratic elution with mobile phase A (ammonium formate 12.5 mM, formic acid 12.5 mM, pH 3.75)
set at 76% and mobile phase B (acetonitrile) set at 24% at flow rate of 0.6 mL/min and a column
temperature of 40 °C. Injection volume 2 L or 4 m.

The total Gd found in the three brain regions of the animals treated with Omniscan was 6.6-12.8
times the amounts found in the corresponding regions of rats treated with ProHance. 100% of Gd
found in the case of treatment with ProHance corresponds to intact Gd-HPDO3A. In the case of
rats treated with Omniscan, the largest part of Gd-retained in the brain’s structures corresponds to
insoluble species. In cerebellum, the amount of intact Gd-DTPA-BMA accounts for 18.2+10.6% of
the total Gd. The mass balance found for Gd implies the occurrence of other soluble Gd-containing
species (ca. 30%). Support to the view that part of the released Gd may be taken up by the
polysaccharide component present on the membranes of brain cells parenchima, has been gained
by acquiring relaxometric measurements of Gd-DTPA-BMA and GdCl; in the presence of Poly-
syalic acid.

Conclusion

Relevant information on Gd-retained as insoluble/soluble species and as intact GBCA has been
gained.
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In the last decades the study about human diseases have evidenced some new key players: the lipids. These
latter were recognized not only as the bricks of cellular membrane, but also, and more notably, as the
fundamental actors in a broad range of biochemical processes, such as calcium homeostasis and membrane
trafficking [1, 2].

It was recently understood that aberration in lipid metabolism caused many human diseases, and the most
studied pathologies related to a high fat content diet are obesity and prediabetes syndromes [3, 4]. In
particular ceramides and phosphosphingolipids, both belonged to the sphingolipids family, are involved in
such disorders [5]. There are four major pathways to synthetize ceramides that involve many enzyme
families: from glycosphingolipids, from sphingomyelin, from ceramide-1-phosphate and finally a de novo
synthesis that involves serine and palmitate. Phosphosphingolipids are metabolized from ceramide, through
the alkanolamine sphingosine (2-amino-4-octadecene-1,3-diol). All of the mentioned enzyme-catalyzed
reactions are reversible.

Pathological diseases disquiet the enzymatic equilibrium between ceramides, sphingosines and
phosphosphingolipids leading to oxidative stress and metabolic cellular damage. Some vitamins, such as
pyridoxamine, are able to bring back the disequilibrium.

In our project livers from mice fed with standard (SD), standard plus pyridoxamine (SD+P), high fat (HFAT)
and high fat plus pyridoxamine (HFAT+P) diets (Tablel) were analyzed using UPLC coupled with a Q trap mass
spectrometer (MRM mode). We focused on a peculiar biomarker of hepatic steatosis, the sphingosine-1-
phosphate, and monitored its concentration in different diets with the aim to characterize lipidomic of
prediabetic disease.
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