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Welcome
Dear Colleagues,

[t is with proud that we welcome you to Caparica, one of the best-preserved maritime coasts from
Iberian Peninsula. In addition to nurturing the scientific spirit among researchers from different
areas, the 2nd ISPROF brigs also the opportunity to enjoy the largest beach from Portugal. The
beach is away from the Village and the venue is on the first line of the cost, and there are tens of
kilometres of white, fine sand to lie and relax in the sun. In addition, the capital of Portugal, the
surprising always-ancient Lisbon is situated to 10 km. There are good ways of reaching the capital
either by bus, car (taxi) or train. If you have some free time, please find below a list of places you

would like most likely to visit:
-Lisbon:

http://www.golisbon.com/sight-seeing/top10.html

-Sintra:

http://wikitravel.org/en/Sintra

We hope you will enjoy your stay with us.
Yours

The organizing committee

Xi
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Preface

Analysts of modern times are looking for new cost-effective, fast and reliable methods that provide
as much information as possible. A profile is like a photo taken over something, a photo that gives
information and that, in many cases, can be translated into numbers. Numbers: all we need to
understand the world around us using the unique tongue that does not need to be translated:
mathematics. Since the advent of advanced informatics and thanks to the rapid evolution of
technology, the applications of profiling are spreading over all the fields of science. From medical
diagnostic and care to quality control is becoming more and more efficient as a technique to render
fast and cheap information over almost everything. In this II profiling conference, we are going to
learn the latest application of profiling in the fields of environmental chemistry, medical diagnosis

and prognosis, food quality control, analytical chemistry and informatics.

Circa 120 participants from 29 countries give an idea about the importance that profiling has

reached worldwide.

The principal of the New University of Lisbon, the Dean of the Faculty of Science and Technology,
the Major of Almada and the members of the Bioscope group wish you a pleasant and fruitful stay

in Caparica at the 2nd ISPROF.

On behalf of the organizing and scientific committees.
Truly Yours,

J. L Capelo, PhD.

Carlos Lodeiro, PhD.

Conference Chairs
ISPROF

21st-24th September 2015, Caparica, Portugal
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PL 1 - Development and Application of Differential Mass Spectrometry As An

Enabling Technology For Biomarker Discovery and Drug Development

N. A. Yates!, H. Bell-Temint, S.J. Mullettt, A. Bondarenko?

!Department of Cell Biology, University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania, 15213, USA
2Infoclinika, Seattle Washington, 98101, USA.

Abstract
Purpose: The main aim of this lecture will be to introduce the differential mass spectrometry technique as a useful

and reproducible method for proteomics and metabolomics.

Experimental description: Yates and colleagues are focused on advancing mass spectrometry as an important
bioanalytical tool for life sciences research and drug development. In contrast to antibody-based methods that
measure one protein at a time, mass spectrometry allows thousands of proteins to be examined together with
unprecedented speed and sensitivity. One of their strategies, differential mass spectrometry, couples state-of-the-
art, high-resolution Fourier-transform mass spectrometry with cloud-computing image processing tools to identify
and quantify proteins that exhibit a statistically significant change in abundance as a function of time, treatment, or
condition. This new quantitative proteomics technique creates many avenues for studying the nature and function
of proteins in cells, tissue, or clinically accessible bio-fluids. Importantly, mass spectrometry also provides a direct
path for translating these discoveries into new assays or diagnostic tests that measure biologically relevant proteins

with absolute molecular specificity.

Results: We have applied differential mass spectrometry to the analysis of large longitudinal studies and
demonstrated to identify and quantify candidate biomarkers of disease, treatment, and age progression. Here we
will describe the application of differential mass spectrometry for the detection of novel drug targets and target
engagement markers. We will demonstrate how we have leveraged state of the art analytics and cloud computing

to enable detailed and efficient analysis of proteomics data.

Conclusions: Differential mass spectrometry is a useful and versatile approach for the identification and

quantification of biologically relevant proteins and metabolites in complex clinical samples.
Key Words: proteomics, biomarkers, cloud computing, drug development
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Abstract

Metabolomics relies heavily on advanced instrumental techniques such as GC-MS, NMR and LC-MS. It can be
used to probe metabolism in cellular organisms, to analyze metabolites in body-fluid samples, plant extracts and
food to name a few examples. The purpose of these measurements is dictated by the biological question underlying
the study. In analyzing metabolomics data several crucial steps have to be undertaken; one of those is processing
the data in such a way that the biological question is answered. Due to the large amount of data and the high demands
posed on the quality of the results of the study, data processing is a very important step. To this end techniques as
PCA and PLS can be used but these are not sufficient: also dedicated tools such as ASCA, association networks and
data fusion approaches are needed. Along with some challenges and pitfalls, these tools will be discussed and

illustrated with real-life examples.
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PL 3 - Contibution of Lymph-carried Self-antigens to the MHC II Peptidome
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Abstract

The repertoire of peptides displayed in vivo by MHC Il molecules derives from a wide spectrum of proteins
produced by different cell types. While intracellular endosomal processing in dendritic cells and B cells has been
characterized for few antigens the overall range of processing pathways responsible for generating the MHC 11
peptidome are currently unclear. To determine the contribution of non-endosomal processing pathways we eluted
and sequenced over 3000 HLA-DR1-bound peptides presented in vivo by dendritic cells. Processing enzymes were
identified by reference to a database of experimentally determined cleavage sites. We found that self-antigens
processed by tissue-specific proteases, including matrix metalloproteases, caspases, and granzymes, and carried by
lymph contribute significantly to the MHC Il self-peptidome presented by conventional dendritic cells in vivo.
Additionally, presented peptides exhibited a wide spectrum of binding affinity and HLA-DM susceptibility. The
results indicate that the HLA-DR1-restricted self-peptidome presented under physiological conditions derives from
different processing pathways that can generate different sets of peptides from the same protein, expanding the
number of presented epitopes for maintenance of central and peripheral tolerance. Our work brings new attention
to the role of “self recognition” as a dynamic interaction between dendritic cells and the metabolic/catabolic

activities ongoing in every parenchymal organ as part of tissue growth, remodeling, and physiological apoptosis.
Key Words: lymph, MHC I, antigen presentation
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stressed ecosystems
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Abstract

Purpose: Microbial communities (MCs) provide the key functions in many ecologically and biotechnologically
important processes. Despite all of these beneficial activities, MCs are only poorly understood in regard to their
structural and functional composition and their regulation. Cultivation independent techniques based on PCR-
amplified marker-genes from directly extracted environmental nucleic acids offer possibilities, as they reveal the
abundance of yet uncultured micro-organisms and suggest that many of them are important. The molecular
techniques are needed for gaining further insight into the genetic diversity and exploit MCs for environmental and

biotechnological applications.

Experimental description: The structural diversity of MCs from different oil contaminated samples (Brazil and
Antarctica) was analyzed with PCR-amplified 16S and 18S rRNA genes from directly extracted nucleic acids of
environmental samples. Information about the functional diversity was gained by investigating genes coding for
functional enzymes mediating important activities, e.g. nitrogen fixation, ammonium oxidation, or Hidrocarbon
degradation in contaminated samples. Molecular fingerprintings generated with PCR-products (rRNA or functional
genes) were exploited to compare the genetic diversity of different samples and gain knowledge about the effect of
specific management strategies or treatments. Quantifications of specific microbial groups or functional genes were
obtained with real-time PCR methods.

Results: As we have seen from other tropical and Antarctic environments there would appear to be no shortage of
bacterial diversity. The challenge that faces us is managing and protecting ecosystems so that this diversity remains.
The bacteria that occupy soils and sediments are probably the best equipped to remediate pollution and other

environmental impacts.

Conclusions: Microbiological data currently available for use in Brazil indicate that the microbiological parameters
might be useful to assess ecosystem quality. Several studies developed in laboratories at Federal University of Rio
de Janeiro and in partnership with other institutions show that bacterial diversity can be used as a quick indicator of
environmental healthy. Molecular biology tools can be used to indicate changes in microbial community structure
caused by different practices in tropical soils and sediments. These same methods can be used to reveal functionally

important groups that can be monitored, and changes correlated with type of ecosystem management.
Key Words: Metagenomics, DNA fingerprinting, Ecosystems
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K 1 - Systems virology: host-directed strategies for identifying signatures,
targets, drugs, and vaccine strategies-can we help stop the influenza, aids,

and ebola epidemics
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Abstract

My laboratory is using systems biology and novel computational approaches to understand and model integrated
views of the host antiviral-response, vaccine efficacy, and viral pathogenesis. These approaches are also being used
to molecularly phenotype drugs and adjuvants, providing new ways to evaluate efficacy, off-target effects, and
mechanisms of action. Much of our work is focused on viruses responsible for worldwide pandemics, including
influenza virus, hepatitis C virus, HIV, and Ebola. We are taking advantage of advances in metabolomics,
lipidomics, computational biology, and next-generation sequencing and are using innovative experimental systems,
such as the Collaborative Cross mouse genetics platform. These approaches are expanding our views to encompass
the uncharted territory of noncoding RNAs, where we have observed changes in the expression of diverse classes
of small and long noncoding RNAs in response to infection, and the role of host genetic variation and its implications
for personalized medicine. Most recently we have performed drug-repurposing studies using sophisticated
computational algorithms such as CANDO. This integrated approach is designed to provide molecular signatures
predictive of protective immunity or pathology, biomarkers for diagnostic or prognostic assays, and a rational basis

for improvements to antiviral therapies and vaccines.
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Abstract

Measuring the intact mass of proteins in tissue samples or biofluids has the advantage over bottom-up approaches
to allow to reveal more directly major biological processes like alternative splicing, proteolytic processing or
modification of PTM pattern distribution. MS profiling bring the information relative to the different proteoforms

distribution encoded in the intact mass of proteins.

Objectives:In this study we used the last-generation UHRQ-Tof to set up a protein profiling approach with the

objective of detecting and identifying proteoforms that can discriminate neurological disorders.
Material and Methods:
Describe sample origin

CSF samples were obtained from patients with ethical consent (i.e. patient who had a lumbar puncture to investigate
headaches or memory complaints but for whom the etiological research was negative). 3 different groups were

selected based on established diagnosis.

Starting from 500uL of CSF, abundant proteins were depleted using specific protein precipitation and supernatant

was cleaned on C18 cartridges before LC-MS injection.

Samples were separated on a 2.1x150 mm (Phenomenex Aeris C4) and a 0.1x500 mm (Thermo ProSwift RP-4H)
columns using Ultimate nano-RSLC system (Thermo Fischer Scientific). MS profiling was perfomed using impact
Il benchtop UHR-Q-Tof (Bruker Daltonics) via a CaptiveSpray nanoBooster ion source or ESI source (Bruker

Daltonics), and operated in MS and auto MS/MS modes. Internal or external calibration was used.

Data have been automatically processed (calibration with XXX, protein signal extraction with Dissect™ software,
deconvolution and obtention of monoisotopic masses with SNAP™ software) using data Analysis 4.2 (Bruker
Daltonics). Statistical analyses were performed on a modified version of the Profile Analysis 2.1 Software.
Identifications were realized using the Top-Down Sequencing search functionality of BioTools 3.2 (Bruker

Daltonics) and with Mascot 2.4 (Matrix Science).

Results: Using High-Quality threshold protein detection, we detected over 1500 proteoforms (up to 35Kda proteins)
with very high reproducibility.

After specify statistical study, auto-LC MS/MS run based on a Scheduled Precursor List enabled the identification
of XX proteoforms of interest. Current identified proteins are known to be linked to neuropathologies process as

expected.
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Conclusions: Thanks to the last generation UHRQ-TOF, combining large spectral dynamic range and high spectral
quality in complex mixtures, we were able to deliver high-quality proteoform distribution. This new proteomic
approach led to complementary biological information with classical bottom-up approaches. Neurological
biomarkers identification based on our top-down approach allowed to identify up to XX differential regulated MS

peaks and with their identification/validation.
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Abstract

Analysing metabolomes from various natural sources is a task that requires methods providing high
chromatographic resolution for detailed metabolite profiling or high throughput for rapid fingerprinting for
metabolomics [1,2]. Furthermore these methods should give on-line spectroscopic information for the identification
of each individual metabolite for dereplication purposes. In this respect the introduction of UHPLC has allowed a
remarkable decrease in analysis time and increase in peak capacity, sensitivity and reproducibility compared to
conventional HPLC. In complement to this powerful chromatographic method, the introduction of benchtop high
resolution MS instruments that provide sensitive detection and accurate MS and MS/MS information for
dereplication has been key for metabolomics. Recently the development of neural network mining methods for
metabolite identification have revolutionized conventional MS/MS database search for establishing link between
metabolites having similar fragmentation pattern that greatly help metabolite annotation. For unambiguous de-novo
identification, LC-MS targeted isolation together with at-line microNMR approaches provide low microgram level
of metabolites sufficient for acquiring a full set of 1D and 2D NMR spectra. Such information complements well
the search in MS and chemotaxonomic data bases for dereplication. In addition to these methods, HPLC activity-
based profiling provides information on the bioactivity of metabolites of interest, directly at the analytical scale,
speeding up the drug discovery process in natural product research. The impact of these technologies in NP research
studies and future trends will be discussed. This will be illustrated by examples or our latest metabolomics and

bioactivity-guided isolation studies on plants and microorganisms.

1. Wolfender JL, Rudaz S, Choi YH, Kim HK. Plant metabolomics: from holistic data to relevant biomarkers.
Curr. Med. Chem. 2013 20: 1056-90.

2. Wolfender J-L, Marti G, Thomas A, Bertrand S. Current approaches and challenges for the metabolite
profiling of complex natural extracts. J Chromatogr A 2015 1382: 136-164.
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Abstract

Retention time alignment™ is an important step in quantitative pre-processing of LC-MS(/MS) chromatograms
preparing the raw data for statistical analysis in differential profiling experiments. Inaccurate retention time
alignment may introduce error in identifying corresponding peaks in multiple chromatograms, where partial or
exclusively single stage LC-MS information is available. Accuracy of time alignment depends on multiple
properties of the LC-MS(/MS) chromatogram set such as molecular complexity, concentration variability and
distribution density of compounds along the retention time and mass to charge ratio dimensions. Slight orthogonality
in separation between chromatogram introduce an uncertainty to determine the exact location of a peak in other
chromatograms*, which lead to peak matching error and therefore need attention from experimentalists and
chemometricians. This presentation will cover how current retention time alignment approaches can deal the
different properties of LC-MS(/MS) datasets and which quality control methods are available for users to assess the

global and local accuracy of retention time alignment.
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Figure 1. Effect of orthogonality on identifying corresponding peaks in two chromatograms of the same sample

acquired in two laboratories.
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Abstract

Purpose: Sigmal Receptor (S1R) agonists emerge as an attractive approach to cure/prevent some
neurodegenerative diseases and there is a high interest in developing sigma receptor ligands as potential drugs, as
evidenced by the increased number of paper and patents since 1986. Many structures have been proposed, claiming
treatment of psychiatric disorders, such us schizophrenia, neurologic disorders, treatment of drug abuse and
neuropathic pain. Recently, selective S1R agonists have been proved to prevent neuronal death caused by glutamate
toxicity, in both in vitro and in vivo models, and to promote neurite sprouting and elongation in vitro, suggesting a
role for the receptor in neuroplasticity. It is worth noting that the application of such compounds in drug
development is still at its early stage, and translation in clinical research has been done progressively. Nowadays,
both academic researchers and pharmaceutical industries are working on S1R modulators and there is great interest
of the scientific community in the identification of new, potent, and highly selective S1R agonists, not only for
better understanding the role played by S1 receptors in various pathologies, but also, as a more challenging task, to
develop neuroprotective agents. To date, two S1R agonists are subjected to phase 2 clinical trials: SA4503
(cutamesine) for stroke recovery and ANAVEX 2-73 for Alzheimer disease treatment. In this scenario, in 2007 we
started a research path aimed at discovering novel S1R ligands to hit valuable drug candidates for developing

innovative therapeutic strategies for treatment of acute and chronic neurodegenerative diseases

Experimental description: A compound library was prepared, characterized and the biological investigation of the
most interesting compounds performed. Moreover, the in vivo pharmacokinetic profile in mouse was drawn and
the CNS distribution evaluated.

Results: our researches culminate to identify enantiomeric (R)-1-[3-(1,1’-biphen)-4-yl]butylpiperidine
hydrochloride (R)-RC-33-HCI that could represent an innovative pharmacological approach for the treatment of

motor dysfunction diseases.

Conclusions: These efforts have produced a candidate worthy of further preclinical evaluation. Future efforts
should focus on its in vivo efficacy in animal models with the final aim to achieve a proof-of-concept suitable to
design a more complex in vivo protocol. In this way, a more solid evidence on the mechanisms of action of (R)-

RC-33 as well as a detailed picture of its activity will be drawn.
Key Words: sigma receptor agonists, motor dysfunction diseases, compound library, pharmacokinetic studies
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Abstract

Purpose: Chickpea (Cicer arietinum L.) belongs to the legume family and is an important species for human
consumption due to its high protein content and nutritional quality. The aim was to accomplish the protein extraction
of 24 chickpea’s varieties, followed by biochemical characterization of storage proteins by one-dimensional
electrophoresis and total proteome analysis of two chickpea’s genotypes, one Desi type from the Portuguese
National Catalogue of Varieties (‘Elite’), and another Kabuli type from ICARDA (‘Flip97-171C”).

Experimental description: Storage protein content of the 24 genotypes of chickpeas (11 from Portugal, 8 from
Spain and 5 of ICARDA) was extracted from 288 grains by two NaCl solutions. Protein separation was carried out
by electrophoresis on polyacrylamide gel in presence of sodium dodecyl sulphate (SDS-PAGE). Integrated
proteomic techniques with higher resolution, as two-dimensional electrophoresis and subsequent protein
identification by mass spectrometry (MALDI-TOF-MS) using bioinformatic tools that enabled the total proteome
analysis of ‘Flip97-171C’ and ‘Elite’ genotypes was performed.

Results: The first stage allowed us to conclude that there is considerable genetic variability in this collection of
chickpeas translated in different protein profiles obtained. In the second stage of the analysis a total of 454 protein
spots were excised from the two proteomes (217 in “Elite’ and 237 in ‘Flip97-171C’). Through MALDI-TOF-MS
and MASCOT server 73% of the spots were identified into 60 different proteins from a large range of metabolic
processes. For example proteins with considerable interest in human nutrition (albumin-2-like) and proteins

associated with antioxidant activity (1-Cys peroxiredoxin).

Conclusions: The application of proteomics (SDS-PAGE, two-dimensional electrophoresis, mass spectrometry and
bioinformatics databases) was essential for the confirmation of chickpea's protein quality for human nutrition and

also the necessity of valuing Portuguese genotypes as the case of “Elite’.

Key Words: Cicer arietinum L ; Storage proteins; SDS-PAGE; two-dimensional electrophoresis; MALDI-TOF
MS.
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Abstract

Bladder cancer is estimated to be the ninth most common malignancy with a high rate of recurrence and progression
despite therapy, early diagnosis being crucial for timely intervention. Using a well-established animal model of
urothelial carcinoma, we performed a comprehensive analysis of urine proteome profile from healthy animals and
animals with urothelial carcinoma. The developed methodology was used to perform an exploratory proteome
profiling of urine from patients with bladder cancer. Taken together, the data support the application of urine
proteomics for the identification of the biological processes modulated by bladder cancer in an integrative
perspective. The present exploratory urinary proteomic analysis might be seen as an important starting point for
studies targeting urinary proteins in human, aiming at the implementation of novel laboratory approaches for the

detection and successful management of urothelial carcinoma.
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Abstract
Purpose: Our aim is to create a MS-profiling tool to assist diagnostic and prognostic in clinical nephrology.

Experimental description: The aim of this study was to differentiate patients with glomerulonephritis and diabetic
nephropathy using (i) peritoneal dialysate effluent, (ii) Matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry (MALDI-TOF MS) and (iii) bioinformatics tools. The free, open-source bioinformatics tool,

Mass-UP, was used to classify such profiles using principal component analysis and hierarchical clustering.

Results: The type of proteins present in the PDE clearly indicates a complex mechanism of membrane transportation
through the peritoneum. It can be also noted that a significant fraction of those proteins are linked to regulation and
response to stimulus. Furthermore, protein AMBP, vitamin D-binding protein, al-antitrypsin and pigment
epithelium-derived factor, identified in our experiments, have been associated with diabetic nephropathy [24].
Moreover, Ilg mu chain C region and fibrinogen gamma chain, have been correlated to GNC [25]. This difference
is reflected in the pool of peptides obtained and thus the MALDI m/z values of each sample are also expected to
have differences. The utility of the concept here proposed was further demonstrated by using hierarchical cluster
analysis. The hierarchical clustering suggests that both diabetic nephropathy and chronic glomerulonephritis can be
readily distinguished. This result opens new horizons in the research of the peritoneum degradation as a consequence

of dialysis.

Conclusions: We have demonstrated that the introduction of mass spectrometry-based profiling can provide a
powerful, fast, cheap and accurate tool to classify patients with renal failure. It has been demonstrated that a
workflow combining (i) sample preparation consisting in protein concentration through centrifugal concentrators
and chemical-assisted protein depletion using DTT, (ii) MALDI-TOF MS and the Mass-UP software is an effective
method to classify patients with chronic kidney disease. Although the approach is promising, large international
trials to provide extensive spectra databases are needed to make this kind of profiling methodology a useful tool for

the nephrology community.
Key Words: chronic kidney disease, peritoneal dialysate effluent, mass spectrometry, profiling and proteomics

Acknowledgements: H. M. Santos acknowledges the post-doctoral grant SRFH/BPD/ 73997/2010 provided by
Fundacdo para a Ciéncia e a Tecnologia, Ministério da Educacéo e Ciéncia (FCT-MEC, Portugal). This work was
supported by PROTEOMASS Scientific Society (Portugal) and by the [14V105] Contract-Programme from the
University of Vigo. Authors thank LAQV/REQUIMTE (UID/QUI/ 50006/2013) and UCUBIO/REQUIMTE
(UID/Multi/04378/2013) for general funding.

35



ISPROF 2015 - Proceedings

Correspondence: Hugo M. Santos, hmsantos@fct.unl.pt. 1 BIOSCOPE Research Group. UCIBIO-REQUIMTE,
Departamento de Quimica. Faculdade de Ciéncias e Tecnologia, Universidade NOVA de Lisboa, 2829-516
Caparica, Portugal. 2 PROTEOMASS Scientific Society, Madan Parque, Rua dos Inventores, 2825-182 Caparica.

36



ISPROF 2015 - Proceedings

Oral Presentations

37



ISPROF 2015 - Proceedings

O 1A - High-throughput analysis of human serum peptides and
(glyco)proteins by ultrahigh resolution MALDI-FTICR mass spectrometry

Simone Nicolardit, Albert Bondt'#, Marco Bladergroen?, Stefan de Vroome?, Bart Mertens®, Jeanine Houwing-

Duistermaat®, Radboud Dolhain*, Manfred Wuhrer?, Wilma Mesker?, Rob Tollenaar?, Yuri van der Burgt!

L Center for Proteomics and Metabolomics. 2 Department of Surgery 2 Department of Medical Statistics and
Bioinformatics Leiden University Medical Center (LUMC), Albinusdreef 2, 2300 RC Leiden, The Netherlands.
4 Department of Rheumatology, Erasmus University Medical Center, Rotterdam, 's Gravendijkwal 230, 3000 CA
Rotterdam, The Netherlands.

Abstract

Purpose: The analysis of complex mixtures by mass spectrometry (MS) often requires sample purification and/or
separation procedures. In the case of a clinical study in which patient samples are analyzed, it is desirable to avoid
time-consuming separation procedures such as extensive liquid chromatography. We have developed sample
purification strategies on a liquid-handling robotic platform, which are beneficial for throughput and standardization
purposes. Moreover, we have developed 96-well plate-based affinity purification strategies to improve the
specificity of the analysis. These strategies enable the MS-analysis of complex biological samples without lengthy
“upfront” separation techniques, especially when using ultrahigh resolution mass spectrometers such as Fourier
transform ion cyclotron resonance (FTICR) or Orbitrap®. In order to tackle sample complexity and analyse large
clinical sample cohorts we have developed high-throughput MALDI-FTICR MS methods for the analysis of
complex mixtures of peptides and proteins obtained from human serum samples. These methods were then applied

to study various types of cancer as well as autoimmune diseases.

Experimental description: A Hamilton multichannel pipetting robot was used to perform RPC18 magnetic bead
SPE of peptides and proteins from human serum. Peptide and protein eluates were then spotted on a MALDI target
plate and measured by ultrahigh resolution 15T MALDI-FTICR MS. N- and O-glycopeptides from serum IgAl
were obtained using a combination of 96-well plate-based affinity capture of polyclonal IgA, trypsin digestion and
cotton HILIC-based SPE. N- and O-glycopeptides were then analyzed simultaneously by MALDI-FTICR MS. The
glycan moieties were characterized by ESI-CID-FTICR MS and LC-QTOF-MS/MS experiments on HILIC

fractions.

Results: Human serum peptides and proteins were profiled with isotopic resolution up to about 15,000 Da by
ultrahigh resolution MALDI-FTICR MS and used to classify cancer patients from healthy individuals. N-glycans
were observed on two IgALl tryptic peptides from the Fc region while O-glycans were detected on an IgA1 tryptic
peptide from the hinge region. In total, 53 O-glycopeptides and 19 N-glycopeptides were analyzed simultaneously.
In this way, IgAl glycosylation differences between patients and healthy controls were observed in a rheumatoid

arthritis cohort, including a decrease in sialylation of the N-glycans at Asn144.

Conclusions: Complex mixtures of (glyco)peptides and proteins were analyzed using high-throughput sample
processing strategies in combination with ultrahigh resolution 15T MALDI-FTICR MS. This platform provided
“next-generation profiles” of serum peptides and (glyco)proteins, and HILIC purified tryptic glycopeptides from

serum polyclonal IgALl in various clinical sample cohorts.
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Abstract

Oligosaccharides are key effectors triggering many biological effects. Unraveling the structure-activity relationships
requires structurally defined molecules that cannot always be easily prepared by chemical synthesis. The
depolymerization of polysaccharides is a complementary strategy, however it often affords mixtures from where

individual components have to be isolated and identified.™

The structural analysis of anionic polysaccharides by mass spectrometry (MS) is particularly challenging due to the
difficulty to obtain exploitable spectra by electrospray ionization (ESI) associate to the presence of multicharged
ions. MALDI MS offers an adequate tool, however the choice of the matrix is essential and often specific of an

oligosaccharide class.?

We have developed a useful sequence for the production of oligosaccharide families, involving:
(@) The controlled chemical depolymerization of natural anionic polysaccharides.
(b) The fractionation by high performance anion-exchange chromatography (HPAEC).

(c) The structural analysis of isolated components by MALDI TOF MS and MS-MS using liquid ionic

matrices.
Examples will be presented including pectin- and glycosaminoglycan-derived oligosaccharides.
Key Words: glycobiology — oligosaccharides — anionic — mass spectrometry — structural analysis
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Abstract

The human metabolic serine hydrolases (mSHs) comprises a large family of enzymes and utilize a conserved serine
nucleophile to hydrolyze amide, ester and thioester bonds. The majority of mSHs contains an o/p-hydrolase domain
(ABHD) fold and use a Ser-His-Asp (SHD) triad for catalysis. Genes encoding ABHD proteins are found throughout
the reported genomes and conserved structural motifs shared by these proteins are predictive for common roles in
cell signaling and lipid metabolism. Although a handful of these enzymes are well-known, the majority remains
poorly characterized with respect to their physiological substrates, products and metabolic functions. Intriguingly,
recent research have brought mSHs such as monoacylglycerol lipase (MAGL), acyl protein thioesterase 1
(APT1/LYPLAL) and KIAA1363 to the center stage of cancer research. Aggressive breast, melanoma, ovarian and
prostate cancer cells show heightened hydrolase activity, supporting high migratory, invasive, and protumorigenic
activity. Therefore, design of small molecule inhibitors targeting the mSH family may open new avenues for
anticancer therapies. In addition, newly discovered inhibitors could be useful in characterizing the biochemical and
physiological function of unknown mSHs. Hydrolase activity can be readily monitored using activity-based protein
profiling (ABPP), a chemoproteomic approach that relies on the use of catalytic serine-targeting fluorophosphonate
(FP) probes. The ABPP requires no a priori knowledge of the identity of the target and enables parallel activity
measurement of many enzymes in complex native proteomes. In competetive ABPP, the proteome is first treated
with the inhibitor after which the mSHs are labeled with the fluorescent FP probe. Protein bands are visualized using
in gel fluorescence imaging after SDS-PAGE separation. In this presentation, | will highlight the applicability of
ABPP in the discovery of novel small molecule inhibitors selectively targeting MAGL [1], ABHD6 [2], ABHD12
[3] and ABHD16A/BATS5 [4].

References

[1] N. Aaltonen, J.R. Savinainen, C. Riera Ribas, J. Ronkkd, A. Kuusisto, J. Korhonen, D. Navia-Paldanius, J.
Héyrinen, P. Takabe, H. Késndnen, T. Pantsar, T. Laitinen, M. Lehtonen, S. Pasonen-Seppdanen, A. Poso, T.
Nevalainen, J.T. Laitinen, Chem Biol 20 (2013) 379-390. [2] J.Z. Patel, T.J. Nevalainen, J.R. Savinainen, Y. Adams,
T. Laitinen, R.S. Runyon, M. Vaara, S. Ahenkorah, A.A. Kaczor, D. Navia-Paldanius, M. Gynther, N. Aaltonen,
A.A. Joharapurkar, M.R. Jain, A.S. Haka, F.R. Maxfield, J.T. Laitinen, T. Parkkari, Chem Med Chem 10 (2015)
253-265.[3] T. Parkkari, R. Haavikko, T. Laitinen, D. Navia-Paldanius, R. Rytilahti, M. Vaara, M. Lehtonen, S.
Alakurtti, J. Yli-Kauhaluoma, T. Nevalainen, J.R. Savinainen, J.T. Laitinen JT, PLoS ONE 9(5): €98286 (2014).
[4] J.R. Savinainen, J.Z. Patel, T. Parkkari, D. Navia-Paldanius, J.J.T. Marjamaa, T. Laitinen, T. Nevalainen, J.T.
Laitinen, PLoS ONE 9(10): 109869 (2014)

Acknowledgements : Supported by theAcademy of Finland, Research grants #139620 and #278212 .

41



ISPROF 2015 - Proceedings

0 4A - Differentiation of frogs at the level of species and populations by
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Abstract
Purpose: Creation of an approach for the reliable differentiation of closely related frog species and populations

Experimental description: Mature frogs belonging to Rana families were collected in Moscow region (Russia),
Kolkhida region (Georgia), and Ljubljana region (Slovenia). The skin secretion was obtained by mild electric
stimulation. The parameters of platinum electrode were as follows: voltage, 15 V; pulse duration, 5 ms; pulse
frequency, 50 Hz. The back of the animals was continually moisturized with deionized water during the procedure.
The skin secretion was washed off into a plastic container with methanol to deactivate the endoproteases. The
resulting mixture was filtered through a PTFE disposable filter (Millex HV 0.45 um; Millipore, Billerica, MA,
USA), concentrated on a rotary evaporator to 1 mL and lyophilized. The dry peptide mixture was stored at —26 C.
HPLC was used for the purification of the samples, including elimination of non peptide material. High resolution
ICR and Orbitrap instruments (Thermo Scientific) were used to record mass spectra of frog peptides in LC-MS

mode. CID, ECD and ETD procedures were applied in MS/MS mode to get the sequence of the peptides.

Results: Examples of erroneous identification of amphibian species are quite abundant in the modern zoology. The
most complicated issues involve identification of species forming natural hybrids, e.g. individuals belonging to the
complex of green frogs Rana esculenta or individuals belonging to different populations of the same species.
However every single species of frogs may be characterized by an individual array of skin peptides. The whole set
of these peptides may serve as a taxonomic characteristic of the particular species. Mass spectrometry studies of the
skin secretion of ranid and hylid frogs have confirmed this statement, while the mentioned method is a convenient

and efficient tool for the interspecies identification of amphibians.

Mass spectrometry was successfully applied for the identification of the same species from Moscow region (Russia),
Kolkhida region (Georgia), and Ljubljana region (Slovenia). Although the major components of the peptide cocktail
of the related species remain the same, the minor constituents reflect the microbial surrounding of the population
and may be considered as taxonomy marker. For example R.ridibunda species from the extremely humid and hot
territory of Kolkhida (Georgia) besides usual array of bioactive peptides contain four minor constituents with the
known antifungal properties. Using MS/MS approach, the sequences of about 200 peptides were established. The
proposed approach appeared to be extremely efficient for the long (up to 47 residues) natural non tryptic peptides
and allowed resolving all the usual sequencing problems dealing with sequence coverage, the presence of
intramolecular cycles due to S-S bond, differentiation of isomeric Leu and lle residues, and cyclization of short

peptides.

MALDI fingerprint, liquid chromatogram or a list of identified by MS/MS method peptides may be used to represent
peptide profile. However the most spectacular visualization of the results may be achieved while using 2D-maps

with "normalized mass defect" and "normalized isotopic shift" along the axes. Each peptide is represented as a spot.
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Its color reflects its belonging to a certain peptide family and its size corresponds to the quantity of that particular
peptide in the secretion. Being very colorful 2D maps allow for easy discrimination of frog species, as the
differences are clearly visible even for non professional. Another important issue deals with the fact that peptides
with similar type of biological activity occupy neighboring positions at the map. Therefore it is possible to get a

clue on the type of activity of new peptides even without their sequencing or bio testing.

Conclusions: Taking into account the reliability, sensitivity, and selectivity of the proposed approach mass

spectrometry may be efficiently used to discriminate amphibian species and populations
Key Words: mass spectrometry, taxonomy, frogs, natural non-tryptic peptides, peptide profiling
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Abstract
Purpose: Characterization of the impact of p° cells on the metabolome and proteome level, including PTM analyses

such as phosphorylation and ubiquitination by LC-MS/MS.

Experimental description: We integrated metabolome and proteome profiles of the parental cell line 143B.TK-
versus p°cells. For quantitative proteome profiling, we used a shotgun LC-MS/MS approach including the classical
SILAC labeling. For comprehensive metabolome profiling, we applied a targeted LC-MS approach, based on

multiple reaction monitoring (MRM).

Results: Our study revealed that mtDNA depletion leads to a non-uniform down-regulation of the pyruvate
metabolism, the TCA cycle, and the respiratory electron chain in p° cells. The mitochondrial retrograde response, a
pathway of communication from mitochondria to the nucleus, was up-regulated in p° cells, like signaling by GPCR,
EGFR, Gi2n3alpha, cAMP and RhoGTPase. This was supported by our phosphoproteome data: The most significant

up- as well as down regulated pathways were GTPase signaling and cytoskeleton organization.

We detected a striking de-ubiquitination in p° cells, especially of SLC amino acid transporters, proteins involved in
the cytoskeleton and 80S ribosomal proteins. This indicates a tight regulation of ubiquitination in response to
mitochondrial energy alterations. Almost all amino acid levels were increased in p° cells, metabolites of the TCA
cycle were dysregulated, like citric acid and aconitic acid (both 6-fold) decreased in p° cells, others instead increased,

like lactic acid (2-fold), succinic acid (5-fold) and oxalacetic acid (2-fold).

Conclusions: MtDNA depletion not only leads to an uneven down-regulation of mitochondrial energy pathways,
but also to a strong retrograde response, regulated and tuned by PTM’s. Thus, phosphorylation of proteins involved
in GTPase signaling and cytoskeleton organization and de-ubiquitination of solute carrier amino acid transporters
and the 80S ribosome are the main PTM alterations upon mtDNA deletion. Increased amino acid levels in p° cells

could be the effect of de-ubiquitination SLC transporters in order to adapt to new energy sources.

Key Words: p° cells (=without mtDNA), OXPHOS deficiency, metabolome profiling, proteome profiling, mass

spectrometry, ubiquitination, phosphorylation, retrograde response, mitochondrial energy metabolism.
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Abstract

Plants, as a sessile organisms have to deal, in a static position, with different types of threats. Because they cannot
escape when the conditions are not favorable to them, plant responses might be particular and original in respect to
those in the animal kingdom. Following a priming stimulus, plants can get ready for a faster and stronger response
upon pathogen attack, and hence able to overcome the disease. Following pathogen recognition, specific defense
pathways are switched on. These defense pathways can be primed for a faster and stronger plant response, which
will lead to fight off the disease (Figure 1). This process is called defense priming. Understanding mechanisms
behind priming could help crop protection through the development of sustainable practices, and the growing data
sets in —omics and their interpretation gives the possibility to introduce identified beneficial traits into crop plants.
Induced resistance against pathogens can be initiated by a previous stimulus (Figure 2) consisting of either
microorganisms or chemicals cues. The present work aim to seek out common strategies used in plant induced
resistance against biotic stress, using both kind of priming stimuli: microbial, like fungal arbuscular mycorrhiza and
the avirulent bacteria Pseudomonas syringae AvrRpt2, and the chemical the - aminobutyric acid. For this purpose
different plant species are under study in the priming phase (see Fig 2) in order to look for either common or different
signals in priming for plant defenses by non-targeted analysis using UPLC-QTOF spectrometry. During the priming
phase a metabolomic study was conducted to detect major changes (Figure 2), before the biotic challenge appears.

The final result in all systems is the same: higher resistance toward virulent pathogens and pests (Figure 1).
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Abstract

There is a growing realisation that our heavy reliance on fossil fuels for meeting global energy demands is
environmentally unsustainable. In particular, meeting the demand in transportation fuels in a sustainable manner is
a key requirement. Biofuels offer a more sustainable route to meet this demand. Harnessing the abundantly available
solar energy and the increasing atmospheric CO2 levels that is an environmental concern is an attractive route to
investigate to produce biofuel precursors. Microalgae are a diverse form of life that can harvest solar energy and
carbon dioxide and can be grown to accumulate lipids towards biodiesel production. However, the conditions which
enable the organism to accumulate lipids do not normally sustain its growth, leading to poor productivities. We are
working to develop a better understanding of the processes involved in lipid accumulation by these systems to help
in developing sustainable processes for biodiesel production. We adopt a systems level approach and the application
of -omic tools to generate a better understanding of the regulatory mechanisms involved in lipid accumulation,
especially under photoautotrophic growth conditions that would enable us to develop economically and
environmentally sustainable processes for the production of biofuels, in particular biodiesel. GC-MS based
metabolic profiles of selected non-sequenced microalgal species, under nitrogen limitation showed changes that
provide a greater insight into lipid accumulation in these organisms that correlate to changes observed in sequenced
organisms. Metabolic profiles relating to the assimilation of carbon in heterotrophic and photoautotrophic growth

conditions in Chlamydomonas reinhardtii in comparison to changes in the proteome will also be reported.
Key Words: lipids, biofuel, microalgae
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Abstract

Experiments studying the impact of drought and nutrient deficiency on plant organisms under field conditions have
demonstrated that stress exerts relatively clear metabolic effects, even under conditions of high external variability.
This was even the case when respective effects could not be observed by conventional parameters for plant
productivity [1]. Individual factors responsible for stress (as, e.g., P- versus N-deficiency) not accessible by
conventional parameters could also be differentiated using metabolite profiles [2]. In addition, metabolite profiles
provided information regarding the vulnerability of a given plant organism (young versus mature or decapitated
plants) referring to a given stress factor [2]. Given this suitability of metabolite profiles to serve as indicators for
the state of the plant organism under field conditions, | propose to use such profiles to measure and compare the
impact of stress in different ecosystems, this way providing a measure for the capacity of ecosystems to alleviate
external stress. Mutualistic plant-microbe interactions constitute one mechanism for such buffering capacities and
experiments addressing buffering effects of such interactions essentially complement current studies of biodiversity

of respective microorganisms in various ecosystems.
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Abstract

Purpose: All cell surfaces and more than fifty percent of human proteins are linked to glycan molecules. Protein
glycosylation is common in physiological and pathological responses and detecting the gycan molecules involved
could lead to improved biomarkers. Liquid Chromatography (LC) profiles offer an approach to quantify glycan
molecules. In this work we show an application of our software GlycoMarker to easily detect statistical significant
glycan biomarkers in lung cancer. Moreover, GlycoMarker allows us to create a model which can predict future

lung cancer cases given a LC profile.

Experimental description: GlycoMarker is a user friendly application available to the public over the web. It has
various tools to analyze glycan LC profiles with the goal to find disease biomarkers. These tools include statistical
tests, informative visualization, structure assignment with links to Glycobase (our database of experimentally
determined glycan structures) and modeling algorithms borrowed from statistics and machine learning. In this work

a case study of these tools is provided.

Results: We were able to completely and easily reproduce a study’s results from a dataset of High Performance LC
profiles containing 17 peaks. The dataset consisted of 84 controls and 100 lung cancer patients. Patients showed
increased abundance in high mass, branched, sialic acid and galactose glycans. In addition glycans with SLex
epitopes and outer-core fucose were increased. From GlycoMarker we generated a model, simply using the 17 LC

peaks alone, with a 10-fold cross validation performance of 0.95 Area Under the ROC curve.

Conclusions: Data from LC profile changes is a rich source of information when detecting relevant glycan
biomarkers. Measuring these changes in large amounts of LC data requires skills in chemistry, statistics, and
computer programming. GlycoMarker neutralizes the labor involved in the latter two. It offers a user friendly
interface to analyze glycan profiles and find relevant glycan biomarkers. The main purpose of this study is not to
detect new possible biomarkers but to show the various visualization, statistical and modeling capabilities of

GlycoMarker.
Key Words: Liquid Chromatography, lung cancer, biomarkers, statisticals, modeling.

Correspondence: ian.walsh@nibrt.ie

49



ISPROF 2015 - Proceedings

0 10A - Molecular modeling study of chemically marked biosystems

J. Rodriguez Guerra and_J.-D. Maréchal

Departament de Quimica, Universitat Autdnoma de Barcelona, Campus Bellaterra, 08193 Bellaterra, Spain.

Abstract
Purpose: The purpose of this presentation is to illustrate the usefulness of molecular modeling in decoding
biological answers obtained by chemical marking of biomolecules.

Experimental description: Chemicals that covalently bind to biological targets and which behaviors could be
followed by spectroscopic analysis are massively used for studying the in vitro and in vivo answers of biological
assays. Virtually, when the targets of the biomarking are well identified, an atomistic rationalization could be
brought throughout molecular modeling. However, little has been done in applying computational techniques in this
field in part because of the many variables who may be necessary to take into account (conformational changes,
interaction with other molecules, etc..) but also because many modeling tools including protein-ligand dockings
have not been optimized for interactions resulting for the formation of covalent bounds. In our group, we are pushing
the limit of modeling to investigate complex protein-ligand interactions by combining several structural
bioinformatics approaches together.

Results: Our concepts have been applied to rationalize the FRET signals obtained by marking Lactoferrin with
different fluorophores. In particular, the change of FRET responses in function of the type of fluorophore and
Lactoferrin iron loaded levels was clearly elucidated and allowed to: 1) define on which amino acids the fluorophore
has been conjugated 2) allow to better interpret the transition between apo and iron bound forms of Lactoferrin and
3) clearly relate the FRET signals with iron accumulation. Providing higher confidence on the biochemical
mechanism of the iron binding mechanism of Lactoferrin and its relation with FRET signals, the knowledge gained

at the molecular level was used as a fingerprint to monitor the interaction of Lactoferrin with Bifidobacterium Breve.

Conclusions: By combining protein-ligand dockings with other structural statistics, we were able to decode
precisely the biomarking of Lactoferrin and relate it to its mount of iron loading. This provided interesting insights

used in the monitoring of the interaction of Lactoferrin with several organisms.
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Abstract
Many biomarkers present in body fluids are being discovered and related to the presence of many illnesses. Some
of them are especially characteristic of the presence of different types of cancer. The quantification and classification

of these biological markers offer us the possibility to potentially reach early diagnosis of these illnesses.

This is the case of volatolomics, where the biomarkers are volatile organic compounds (VOCSs) present in human
breath and are identified / quantified by specific field-effect transistor-based (FET) sensors. These sensors are able
to provide specific patterns of a variety of polar and non-polar VOCs, at concentrations as low as ppb levels. Given
the concentration of these biomarkers in breath and the complex nature of the signals attained with these sensors,

chemometric tools are required.

Here, we use the power of non-linear tools for mathematical modeling to detect lung cancer and gastric cancer at
their earliest stages and, also, to discriminate between these two cancers from each the other. We do so by applying
artificial neural networks (ANNSs) for device parameters extracted from molecularly-modified silicon nanowire field
effect transistors (Si NW FETSs). The results show an excellent ability not only to obtain early detection of the cancer
but, also, to classify and quantify the related biomarkers, with error values that are compatible with early the early

diagnosis of this illness.
Key Words: Lung Cancer, Gastric Cancer, Artificial Neural Network, Field-effect transistor-based
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Abstract

Purpose: Biological pathways represent a useful tool for the identification, in the intricate network of biomolecules,
of sub-networks able to explain specific activities in an organism. The advent of high-throughput gene expression
technologies allowed to analyze simultaneously the expression of thousands of genes. Pathway analysis is often
used to give a meaning to the set of differentially expressed genes. However, classical analyses generate a list of
pathways that are over-represented or perturbed (depending on the approach used), but they do not consider, in
many cases, the role of the connections between the biomolecules (genes or proteins) in the explanation of the
biological phenomena studied. To overcome this problem, | proposed a new and versatile method based on structural
equation modeling (SEM) to detect pathway disease modules taking in consideration the biomolecules involved and
their connection.

Experimental description: The method proposed is a downstream analysis that requires seed nodes and the
biological pathways in which they are involved. Therefore any procedure for finding differentially expressed genes
(DEGs) and pathways, in which they are involved, can be used. For each perturbed biological pathway, a model is
generated taking all the shortest paths between the seed nodes. This allows to incorporate in the model genes that
are not DEGs but are important as brokers. Each model is tested with SEM with the possibility to group not DEGs
in meta-nodes based on some criteria as Gene Ontology or protein domain. If the fitting indices are not good the
model is improved adding new connections validated using STRING or co-citation analysis. Once obtained a good

model a multiple-group analysis permitted to discover which modules, nodes and connections resulted perturbed.

Results: The procedure was tested on microarray experiments relative to two neurological diseases: frontotemporal
lobar degeneration with ubiquitinated inclusions (FTLD-U) and multiple sclerosis (MS). The analysis revealed very
interesting pathway models and perturbed connections. For example in FTLD-U experiment, it was found the
connection between SHANK2 and PSD-95 starting from glutamatergic synapse, and in MS we hypothesized that
the genes IL-1b, ARF6 and CRKL could be involved in a same pathological mechanism. These results confirmed

and could be able to elucidate the mechanisms that lead to the pathogenesis and progression of the observed diseases.

Conclusions: | proposed a framework to perform differential gene expression analysis based on SEM, which is able
to: 1) find relevant genes and perturbed biological pathways, investigating putative sub-pathway models based on
the concept of disease module; 2) test and improve the generated models; 3) detect differential genes and
connections that differentiate the biological groups considered. This could shed light, not only on the mechanisms
affecting variations in gene expression, but also on the causes of gene-gene relationship modifications in diseased
phenotypes.

Key Words: biological pathways, structural equation modeling, gene expression data, perturbed modules
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Abstract

Because the main bottleneck in untargeted metabolomics is usually compound identification, there have been a drive
to create resources to aid rapid compound identification. One of such resources are data repositories for MS spectra
that have been developed with great success to the benefit of the scientific community. In addition, recently efforts
have been made to create automated tools to aid compound identification in LC-MS based metabolomics. However,
these tools and databases mostly focus on one aspect of the experimental data: the fragmentation of the compounds
formed in mass spectrometers. But utilizing only the fragmentation is ignoring half of the available information.

The retention time (RT) is not considered.

It is common for researchers working with LC-MS-based metabolomics to encounter many compounds where mass
and fragmentation are ambiguous and could match multiple molecular structures. Confirming the structure thus
becomes a process of elimination where authentic standards have to be purchased or synthesized to compare to the
experimental MS spectra and RT. Prior knowledge of the RT of the plausible structures would allow further

reduction of the number of structures that need to be obtained and investigated.

For this reason, several approaches have been published to predict the RT of compounds. They rely either on
complex models based on physicochemical compound descriptors or on the projection of RT from one

chromatographic system (CS) to another.

Quantitative structure—retention relationship models have been made that work for all structures or a specific
compound group. Because the prediction is made from the structure itself, the accuracy is limited and typically
equivalent to about 5 to 15 % relative error. As can be seen in Figure 1 this often only allows a small fraction of

possible structures to be excluded from consideration.

We have developed PredRet that takes a new approach to RT prediction. Instead of predicting the RT from a
molecular structure, PredRet maps RTs between different CSs. The developed tool for the first time makes

community sharing of RT information possible across labs and CSs.

A database of compound RTs from different CSs was build and for each pair of CSs, the RTs are used to construct
a projection model between the RTs in the two CSs. Building these models between all CSs allowed the prediction

of RTs for a high number of compounds in CSs where they had not been experimentally determined.

Even with the current small database, it was possible to predict up to 400 RTs with a median error between 0.6%

and 2.6% min depending on the CS. This error range allows much stricter filtering of compound candidates.
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Figure 1. Fraction of candidate compounds remaining after filtering only by RT as a function of the strictness of the

filter. The red line shows the mean across compounds while the black lines show minimum and maximum.
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Abstract

Aeromonas are Gram-negative rod shaped facultative anaerobe bacteria that can be found in rivers, lakes, sea and
drinking water (Gofi-Urriza et al., 2000). They are considered opportunistic pathogens for humans and their
infections can be severe and can cause sepsis or necrotizing fasciitis. They are pathogenic to fish generally and
especially so in aquaculture with economic implications. The occurrence of antibiotic resistance in strains isolated
from the environment and from clinical samples has been reported in the literature and also by our group
highlighting the need to prospect for new antimicrobial substances that could be useful in their treatment (Figueira
et al., 2011). In this study, we analyzed 40 Aeromonas sp. strains isolated from water and fish, sampled from two
large bays (Guanabara and Sepetiba) and an urban lagoon (Rodrigo de Freitas) from Rio de Janeiro. The presence
of prophages and the production of antimicrobial substances were investigated. ERIC PCR was used with the goal
of determining the profile of these strains (Versalovic et al, 1991). Phage production was investigated by UV
induction. (Mitsuhashi et al, 1965).The lysates were tested for lyses of other Aeromonas strains. Antimicrobial
substances can be of different chemical composition. Among them, there are antibiotics, organic acids and
bacteriocins. Here, we evaluated the production of antimicrobial substances by seeding each producing bacteria in
spots on the Petri dish. After incubation, the cells were killed with chloroform and the indicator strains pour plated.
Incubations were all done at 30°C for 18 hours. The indicator strains used, besides Aeromonas, were from
Enterobacteriaceae group and Gram-positive strains, including Staphylococcus aureus and Streptococcus pyogenes.
We detected lysates in about 10% of the strains tested. Some microscopy assays will be necessary to confirm them
as phages. Antimicrobial substances were found in 35% of the strains. The chemical nature of the substances will
be determined by enzymes reactions assays. The ERIC-PCR assays provided better taxonomic differentiation of

Aeromonas strains isolated from fish.
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Abstract

Here, a Fluorescence Lifetime (FLT) Assay will be presented which is capable of high throughput screening of
compounds. FLT appears an ideal readout parameter, robust against auto fluorescent and light absorbing
compounds, the most common source of systematic false positives. The extraordinary fluorescence features of the
recently discovered [1,3] dioxolo [4,5-f] [1,3] benzodioxole dyes were exploited to develop a FLT based binding
assay with exceptionally robust readout. The assay setup was comprehensively validated and shown to comply not
only with all requirements for a powerful high throughput screening assay but also to be suitable to determine
accurate binding constants for inhibitors against enzymes of the histone deacetylase family. Using the described
binding assay, the first inhibitors against three members of this enzyme family from Pseudomonas aeruginosa were

identified. The compounds were characterized in terms of potency and selectivity profile.

The novel ligand probe should be also applicable to other homologs of the histone deacetylase family that are
inhibited by N-Hydroxy-N'-phenyloctandiamide.

Key Words: histone deacetylases, acetylpolyamine amidohydrolases, fluorescence life time, binding assay,
pseudomonas aeruginosa
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Abstract

Purpose: The recent technological development of miniaturized systems has induced a strong demand for
developing compact power sources with high efficiency and small dimensions that are suitable for portable devices.
Among these systems, the lithium microbattery may be relevant for a wide range of applications linked to the field
of smart cards, implantable medical devices, MEMS (microelectromechanical systems) or other microelectronic
devices. A microbattery is defined as a two-dimensional system comprising a positive electrode, an electrolyte

(insulating layer) and a negative electrode with a thickness of some micrometers.

Experimental description: Surface analysis techniques as X-Ray Photoelectron Spectroscopy (XPS), Auger
Electron Spectroscopy (AES) or Atomic Force Microscopy give altogether essential information not only on the
electrode materials but also on the phenomena occurring during electrochemical cycling. Indeed, the information of
redox processes and/or of the chemical nature and the morphology of SEI (surface electrolyte interface) have a
considerable importance for the performances of batteries (capacity and cycling life). Two examples illustrate the
contribution of the surface analysis techniques: the study of thin layers of SiNy and CuO, respectively used as
negative and positive electrodes for Li-ion batteries. A last example presents the potentiality of coupled cross

polisher/Auger Electron Spectroscopy study to analyze the Li/LiPON/LiCO- all solid state micro-battery.

Results: SiNy thin films : If lithium-ion batteries actually present the best volume and mass performances, the
theoretical capacity of commercially used graphite anodes (372mAh/g for LiCs) remains insufficient to satisfy
energy demands. One of the most promising candidates to replace graphite as anode material for next generation
batteries is silicon due to its low cost and its high capacity (theoretically 4200mAh/g for Lis4Si). However, Si
usually shows serious mechanical instability problems upon electrochemical cycling caused by large volume
changes which generate cracks networks and lead to quick capacity fading. As an alternative to pure Si electrodes,
recent investigations suggest to use amorphous silicon nitride (a-SiNv) films due to the presence of both Si phase
(as active material) and SisN4 phase, increasing the mechanical stability. We propose to evaluate the interest of such
thin silicon nitride films as anode material for Li-ion batteries. We demonstrate the accuracy of direct current (DC)
reactive sputtering process for the controlled synthesis of a large range of a-SiNy (from 1 to 20sccm of N2 flow rate)
deposits on Cu foils by a systematic X-Ray Photoelectron Spectroscopy (XPS) characterization of local specific
chemical environments and suggest a three-phases (SizsN4/SiNv/Si) composite model for the final material. Based
on this model, a specific composition is proposed to be a good compromise between capacity (inactive material

SizNa/active Si) and cycling life.
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AES/SEM images of pure Si (a, b) and SiNy (c, d) electrodes at the end of the 1% and 100" discharged and charged states

CuO thin films: The second part of this work concerns an alternative to commonly used Li* insertion reactions:
the conversion reaction, which leads to spectacular capacities correlated with the complete conversion of a metal
oxide (MO, M=transition metal) into a composite electrode consisting of metallic nano-sized particles embedded
into a LixO matrix. Among MO materials, CuO is a promising positive electrode conversion material for Li-ion
battery as it displays a high theoretical capacity. The conversion process vs electrochemical cycles was investigated
on CuO thin film electrode by X-ray Photoelectron Spectroscopy and electrochemical studies. The SEI nature and

morphology evolution vs cycles were also reported by XPS and AFM.

LiCoO2/LIPON/Li microbatteries: The last example of this talk proposes the coupled analysis by AES and Cross
Polisher of an all solid battery LiCO2 / LIPON / Li. The detection of Li within the positive electrode and the
corresponding quantitative analysis allows to a better knowledge of the redox process inside the stack of thin layers
during cycling. Conclusion: These examples show the relevance of the surface analysis techniques for the

understanding of the phenomena occurring within Li-ion batteries.
Keywords: Energy storage, thin films, surface analysis
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Abstract

Purpose: The advent of Nanomedicine in the past decades has opened up new perspectives in the fields of drug
delivery and medical imaging especially for cancer treatment and diagnostic. In this context, recent developments
in Nanoscience helped by an interdisciplinary way have reached a new dimension with the design of multifunctional
nanomaterials. For instance, “theranostic” agents have recently emerged as promising entities able to combine
simultaneously therapeutic and diagnostic functions. In this way, core-shell nanoparticles are of great interest as

they offer the possibility to combine several functions in a one single unit.

Experimental description: Particularly, systems based on mesoporous silica core-shell nanoparticles have attracted
important attention due to their high potentialities for drug delivery purposes. Indeed, their specific properties such
as easy chemical functionalization, tunable pore structure and large surface area make them highly suitable for
effective localized chemotherapy. Recently, our group has shown the possibility to design an architecture based on
gold nanoshell@mesoporous silica shell nanoparticles (NS@mSi). Actually, gold nanoshells appear to be more
adapted than solid gold nanospheres since their near-IR absorption (surface plasmon properties) can be precisely
tuned to the biological window (maximum depth of penetration in tissue). In the proposed study, synthesis of
relevant materials is performed through a conventional Stéber modified sol-gel approach including structuring
agents providing mesoporous silica shell structure with a radial pore orientation!. The silica shell has been
functionalized with supramolecular nanovalves involving linear stalks as guest (diaminoalkoxysilane), and gating

rings as host macrocycle (cucurbit[6]uril).

Results: First, we have developed adapted physico-chemical characterizations for such nano-designed assemblies
combining a cross section method of preparation with high resolution surface techniques?. In the aim of fundamental
understanding of the surface supramolecular interactions, which can be disrupted either by a temperature increase
or a pH variation, our original approach is to combine Electron spectroscopies(Auger, XPS) and nuclear magnetic
resonance (NMR) in order to probe, step by step, both the chemical structuration of such complex nanomachine as
well as the interaction coming originally from nanovalves formation. This work has precisely examined the
elemental distribution and local morphology at the nanoscale of core@shell Ag/Au@SiO, particles. The
characterization of such complex metal/insulator materials becomes more efficient when using an initial cross-
section method of preparation of the core@shell nanoparticles (ion milling cross polisher). The originality of this
route of preparation allows one to obtain undamaged, well-defined and planar layers of cross-cut hano-objects. Once
combined with high-resolution techniques of characterization (XPS, Auger and SEM), the process appears as a
powerful way to minimize charging effects and enhance the outcoming electron signal (potentially affected by the
topography of the material) during analysis. SEM experiments have unambiguously revealed the hollow-
morphology of the metal core, while Auger spectroscopy observations showed chemical heterogeneity within the

particles (as silver and gold are randomly found in the core ring). Moreover, the combined XPS/NMR survey has
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highlighted the nanovalves grafting onto the nanomaterial surface attesting of the functionality of the nano-

assembly.
Keywords: core-shell, mesoporous silica, nanomedecine, surface analysis, XPS, Auger, NMR, cross polisher
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Abstract

Purpose: Boldione (1-dehydro-androstenedione) is a synthetic androgenic anabolic steroid (AAS) structurally
related to androstenedione and testosterone bearing a double bound in the C1 position. Boldione is extensively
metabolized to boldenone (1-dehydro-testosterone) in humans. Both boldione and boldenone are included in the
WADA List of prohibited substances.

The metabolism of boldione and/or boldenone is well known [1] and has been reviewed recently with the detection
of new metabolites and conjugates [2]. The two compounds follow the same metabolic routes of their endogenous
analogues leading to more than 20 metabolites characterized by the presence of the Al insaturation. The presence
of the double bond in the A ring produces characteristic ions at m/z 194 and 206 on the TMS-derivatives spectra of
the metabolites, when analyzed by GC/MS. All the metabolites described until now by GC/MS or LC/MS techniques
keep this double bond in the structure.

Experimental description: The detection of boldenone and its main metabolite (5B-androst-1-en-173-ol-3-one)
naturally occurring in human urine samples, obliged the use of isotope ratio mass spectrometry (IRMS) to confirm
its synthetic or natural origin [3]. The method developed in our laboratory includes two consecutive HPLC
purifications, permitting to determine accurate §**C values for boldenone and 5p-androst-1-en-17p-o0l-3-one and
several endogenous reference compounds (ERC). The first HPLC purification step is the same used for the detection
of the origin of pseudoendogens or its metabolites (i.e. testosterone, androsterone or androstandiols) routinely
applied in the Rome Laboratory [4].

Results: By the application of this procedure, it has also been possible to have a direct evidence of the A1 double
bond reduction from boldenone to testosterone and then several pseudoendogenous metabolites of synthetic origin

can be detected.

Conclusions: The present work demonstrates that IRMS can be used not only for forensic applications, but also can
be useful in metabolic studies where the final metabolic products can be confused with compounds endogenously
produced.

References: [1] Schénzer W; Donike M. Biological Mass Spectrometry (1992); 21: 3-16. [2] Piper T, Geyer H,
Gougoulidis V, Flenker U, Schanzer W. Drug Test. Analysis (2010);2: 217-224 [3] Pozo OJ, Gémez C, Marcos J,
Segura J, Ventura R. Drug Test. Analysis (2010); 2: 217-224 [4] de la Torre X, Colamonici C, Curcio D, Molaioni
F, Botré F. Analytica Chimica Acta (2012); 756: 23— 29
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Abstract

Early assessment of compound toxicity is a challenge in drug development and chemical safety screenings. Due to
species specific differences, a human in vitro system that can predict clinically relevant toxicity would be most
advantageous. We investigated the application of metabolomics to in vitro systems of liver and heart at clinical
concentrations at which conventional endpoint assays do not show an effect. Identification of specific changes in
the metabolic processes that lead to toxicity is expected to allow early detection adverse effects by providing toxicity
patterns. This will lead to better prediction of toxicity as metabolome sums up all upstream changes at the
transcriptomics and proteomics level and reveals the actual phenotype. We applied metabolite profiling to 2D and
3D cultures of hepatocytes and cardiomyocytes upon acute and long term repeated dose exposures. We show that
from a single experiment, information such as metabolic activity, cell number and metabolite profiles can be
obtained. Metabolite balancing and MFA (metabolic flux analysis) with *3C labeled substrates were used for the
determination of the reaction fluxes. Test compounds with known clinical toxicity in the sub-toxic concentrations
from 24 hours to several days were used for this purpose. We show that metabolite profiling with dose response
curves provide valuable information on the pathways of toxicity leading to adverse effects. The cells adapt their
metabolism by modulating the activity of pathways such as glycolysis and the TCA cycle at clinically relevant
concentrations of test compounds with no change in the viability of the cells. We conclude that in vitro metabolomics
is a very sensitive tool and can be applied in the study of adverse outcome pathways. The metabolic perturbations
indicate adaptive and eventually a stress response from the system. These changes provide mechanistic information

on the adverse outcome and the metabolic patterns could be used in predictive toxicology.
Key Words: In vitro, metabolite profiling, metabolome, toxicity, hepatocytes, cardiomyocytes
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Abstract.

Our groups have made early contributions in regarding the definition of the individual metabolic phenotype through
multivariate statistical approaches[1] and towards its characterization[2] and the understanding of its constituent
building blocks via cross-species comparative investigation[3].

In the present work, the urinary metabolomic phenotype (metabotype) of 12 individuals was followed over a period
of 8-10 years, providing the longest longitudinal study of metabolic phenotypes up to date. Around 2000 NMR-
metabolic profiles were analysed. The majority of subjects have very stable metabotypes, suggesting that each
individual occupies a well-defined region in the broad metabolic space, within which a limited degree of allostasis
is permitted. Subjects that were exposed to important pathophysiologically stressful conditions had a shift of the
metabotype to another distinct region. When the stress conditions could be removed, the original metabotypes were
regained, while irreversible stressful conditions resulted in permanent changes. The spontaneous return to the
original metabolic region when the stressful conditions are removed highlights the great resilience of the original
metabotype. The possibility of monitoring a certain subject during his/her life though the individual phenotype is
crucial for the application of personalized medicine applications and for the development of tailored therapeutic

intervention strategies.
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Abstract

Nowadays, non-alcoholic fatty liver disease (NAFLD) is one of the most common chronic liver diseases in children.
It reaches a prevalence of 13% in the general pediatric population and up to 80% in obese children. The development
of NAFLD and its progression to non-alcoholic steatohepatitis (NASH) are complex processes linked to various
and not fully understood genetic and environmental factors; anyway, different authors report that the interaction
between the liver and gut seem to play a key role. In this context, the potential beneficial effects of probiotics,
prebiotics and synbiotics have been confirmed in several experimental studies [1-2]. In particular, our recent clinical
trial demonstrated that dietary and VSL#3-based interventions may improve fatty liver by ultrasound and body mass
index (BMI) after 4 months [3]. However, as it is impracticable to extensively monitor response to therapy or
treatment by liver biopsy, aim of the present study was to identify a panel of potential non-invasive metabolic
biomarkers by a urinary metabolic profiling. Accordingly, a urinary metabolic profiling approach was investigated
on a group of 31 pediatric NAFLD patients, enrolled in a VSL#3 RCT, employing high-resolution proton NMR
(*H-NMR) spectroscopy in combination with multivariate data analysis. The NAFLD urinary metabolic profiles
were interpreted in term of clinical patient, treatment and chronology pattern correlations and it was found that
VSL#3 treatment induced changes in NAFLD urinary metabolic phenotype mainly represented by the host amino
acid metabolism (i.e., valine, tyrosine, 3-amino-isobutyrate or -aminoisobutyric acid [BAIBA]), nucleic acid
degradation (pseudouridine [psi]), creatinine metabolism (methylguanidine [MG]) and in the gut microbial amino
acid (valine) catabolism (as represented by 2-hydroxyisobutyrate [2-HIB]).
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Abstract
Purpose: Improving targeted metabolite analysis in large datasets of 1H-NMR by combining user interactivity with
automatic algorithms.

Experimental description: Dolphin utilizes a 1D line-shape fitting approach supported by a 2D complementary
source of spectral data. All the functions are programmed under the matrix calculation platform MATLAB (ver.
7.5.0; The Mathworks, Inc., Natick, MA, USA). We tested Dolphin quantifying these target metabolites in different
real sample sets and compared the automatic results obtained by Dolphin with two other approaches: one, a widely
used integration-based quantification method (in our case we use that mode in Amix) and second, using the

commercial package Chenomx NMR Suite 7.0.

Results: Dolphin aim is to quantify a flexible set of target signals using only 'H-NMR spectra and avoiding black-
box processes. By default, quantification is given in arbitrary units and it corresponds to the fitted area of each
signal. This allows the discovery of metabolite markers and the discrimination of metabolic patterns between groups.
Depending on the experiment requirements, those signals related to a known metabolite resonance can be converted
to absolute concentration units by quantifying a reference standard compound such as TSP or Eretic and applying
the Serkova equation. The number of signals can be reduced or extended depending on the user criteria, and
unknown signals, artifacts and solvents can also be quantified. Dolphin latest version relaxes the dependence of 2-
dimensional data of previous releases, whose dependence of 2-dimensional data was a clear limitation for being
applied in large datasets in terms of spectroscopy acquisition times. The new package maintains the automation in
terms of quantification along samples but introduces the option of dynamic user-edition of ROI patterns, ‘Bucket

Integration’ as quantification method and visual tools for tracking the process.

Conclusions: This work presents a new NMR data processing tool (Dolphin) that assists with identification and
quantification of target metabolites in an automatic manner in large datasets. The package has the benefits of fully
automatic algorithms for quantification purposes and also the benefits of manual parameters edition and graphical
checking for users to be assured their final results are reliable. Our approach takes into account all neighboring
signals, even if they are unknown, which leads to a more accurate quantification. This is especially relevant and
useful in very congested regions, where current automatic tools and methods mostly fail. The package is not matrix

dependent and has default libraries and ROI patterns for different biofluids and tissues.

Key Words: Metabolite targeted analysis; 'H-NMR; Metabolomics tool; Multi-matrix profiling

65



ISPROF 2015 - Proceedings

Acknowledgements: The authors acknowledge CIBER de Diabetes y Enfermedades Metabolicas, an initiative of

ISCIII (Ministerio de Ciencia e Innovacion), and MINECO grant TEC2012-31074 for partially funding this work.

Correspondence: Nicolau Canfellas, Avda. Paisos Catalans, 26; 43007 - Tarragona, Spain./
nicolau.canyellas@urv.cat

66



ISPROF 2015 - Proceedings

0 23A - Nuclear Magnetic Resonance-based cell type-specific micrometabolic

profiling of plants

Bernd Schneider

Max Planck Institute for Chemical Ecology, Hans Knéll Str. 8, 07745 jena, Germany

schneider@ice.mpg.de

Abstract

Metabolic profiling of special plant tissue, cell types, and single plant cells is of considerable interest in natural
product chemistry, chemical ecology and other disciplines of plant sciences. The identification of specialized natural
products from microscopic plant samples, the composition of a mixture of metabolites and their temporal
concentration changes are challenging for chemical analytics because of tiny amounts of material available. Mass
spectrometry (MS) conventionally is the method of choice for studying such mass-limited samples. However, since
cryogenically cooled probes and other hardware- and software-based techniques have boosted its previously
moderate sensitivity, Nuclear Magnetic Resonance (NMR) spectroscopic methods are useful to precisely determine
the spatio-temporal distribution of metabolites in plants and other organisms. This is feasible especially when NMR
is applied in combination with microscopic sampling methods such as laser-assisted microdissection (LAM). Thus,
the NMR-based metabolic profiling of secondary metabolites specifically accumulating in special plant cells has
become feasible. *H NMR, 2D homo- and hetero correlation experiments have been carried out on extracts obtained
from a limited number of cells and major metabolites were identified in the mixture. Using 'H NMR, the relative
proportions of natural products in the samples were determined by integration and metabolites quantified by means
of added standards. The combined application of LAM, NMR, and MS to analyze metabolites in specialized plant
cells will be discussed and examples will be presented.
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Abstract

Purpose: Hydrophilic phenolic acids are the main bioactive compounds in Salvia miltiorrhiza (SM), which is one
of the most widely used Traditional Chinese Medicine. Due to the existing of multiple ester bonds and unsaturated
bonds in the structures, this kind of compounds have numerously chemical conversion products, and most of them
are low-abundant. This increased the difficulty in the analysis of this kind of compounds. This study was aimed at

developing an analytical method to deeply reveal the various phenolic acids in SM and its related preparations.

Experimental description: An off-line comprehensive two-dimensional liquid chromatography (2D-LC) method
was developed to separate the phenolic acids in SM and its preparations. In the first dimension, samples were
fractionated by hydrophilic interaction chromatography (HILIC) (Acchrom XAmide, 4.6 x 250 mm, 5 um) mainly
based on the hydrogen bonding effects. The fractions were then separated on reverse phase-liquid chromatography
(RP-LC) (Acquity HSS T3, 2.1 x 250 mm, 1.7 um) according to hydrophobicity. For the selective identification of
phenolic acids, diode array detector (DAD) and electrospray ionization tandem ion trap-time-of-flight mass
spectrometry (ESI-IT-TOF-MS) were employed.

Results: The practical and effective peak capacity of all the samples was greater than 2046 and 1130, respectively,
with the orthogonalities ranged from 69.7% to 87.3%, which indicated the high efficiency and generality of this
method. By using 2D-LC-MS" system, a total of 265 compounds comprising 206 potential new phenolic acids were
characterized. Twelve kinds of derivatives, mainly including glycosylated compounds, O-alkylated compounds,

condensed compounds and hydrolyzed compounds, constituted novelty of the newly identified phenolic acids.

Conclusions: The HILIC x RP-LC-TOF-MS system expanded our understanding on phenolic acids of S.
miltiorrhiza and its preparations, which could also benefit the separation and characterization of polar constituents
in complicated herbal extracts.

Key Words: two-dimensional liquid chromatography (2D-LC), hydrophilic interaction chromatography (HILIC),
reverse phase liquid chromatography (RP-LC), Salvia miltiorrhiza, phenolic acids, time-of-flight mass spectrometry
(TOF-MS)
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Abstract

An estimated 2.7 million new cancer cases and 7.6 million cancer related deaths were reported worldwide in 2008
and incidences are increasing. It is well accepted that early cancer diagnosis can improve survival, thus there is a
great need and anticipation to identify novel biomarkers for cancer diagnosis at the earliest possible stage, which

can ideally be integrated in minimal-invasive diagnostic assays.

Changes are a hallmark of cancer and these epigenetic changes in tumors can be used as markers for detection of

circulating tumor DNA in serum/plasma as well in saliva samples.

Cancer onset and progression produces mutated or aberrantly expressed proteins generally also termed as tumor
associated antigens (TAAS) which are able to act as antigens and evoke an immune response which results in the
production of autoantibodies. These autoantibodies and the early DNA methylation changes during neoplastic
transformation are able to be detected months or years before the clinical diagnosis of cancer and can therefore be
used as biomarkers for the early diagnosis of cancer. We have setup genome- and immunome-wide discovery
technologies using high density protein- and peptide microarrays for elucidation of novel biomarkers. From
microarray based discovery-studies we have defined cancer-specific multivariate classifiers with high diagnostic
performance, obtaining AUC-values >0.9 for the big 4 cancer entities. Based on findings form different cancer-
studies autoantibody based strategies outperform the current clinical diagnostic methods and would be of high value
for improving cancer diagnostics and patient management. To transfer assays onto clinical applicable formats our
current developments of different technological variant settings using medium scaled multiplexed assays in

microarray and bead array formats will be presented.
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Figure 1. Immunomics-profiling using protein- and peptide array technologies for biomarker development
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Abstract

Cancer associated-fibroblasts (CAFs) constitute the major component of the tumor stroma. CAFs actively
participate in reciprocal communication with the tumor cells and with other cell types of the microenvironment,
contributing to a tumor-permissive neighborhood and promoting tumor progression. CAFs comprise a
heterogeneous population of cells and are derived from different sources. Thus, it has been suggested that CAFs are
derived from local fibroblasts, bone marrow-derived precursors, from malignant cells through epithelial-
mesenchymal transition, among other cell types. The aim of this study was the characterization of CAFs from

primary human colon tumors regarding their ability to promote tumorogenesis.

Primary CAFs cultures were established from 15 primary human colon tumors. Purity of primary fibroblast was
evaluated by the expression of different epithelial and myofibroblasts specific markers by immunofluorescence.
CAFs were co-cultured with tumor colon cells to evaluate their abilities to induce migration. Also, collagen gel
contraction capacity and the expression of putative stem cell markers were examined in different fibroblast cultures.
For further classification, gene expression profile was analyzed by microarray analysis. Co-culture assays of primary
CAFs with tumor colon cells showed significant differences of fibroblasts-derive paracrine pro-migratory effects
on cancer cells. Thus, primary CAFs were grouped regarding their ability to promote tumor migration. An
association between collagen gel contraction and pro-migratory effects of primary CAFs was observed. Moreover,
microarray data, a-sma and stem cells markers gene expression results indicated association between the groups
based on the information of gene expression and the different promoting migration groups. Our current ongoing
research is focused in the comparison of the transcriptome profile of CAFs, normal primary fibroblasts, and
fibroblasts derived from metastasis tissue. Furthermore, the study of the transcriptome profile of CAFs derived

exosomes in the search for new pro-tumorogenic markers with prognostic value.

The CAFs population from the colon tumor microenvironment is heterogeneous regarding different patients
presenting different pro-tumorogenic abilities, providing us the chance to search for new cross-talk mediators

between fibroblasts and tumor cells that finally could be blocked to inhibit tumor progression.
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Abstract

Traumatic brain injury (TBI) induces significant secondary brain damage and long-term neurological dysfunction.
Many pathological mechanisms including inflammation, oxidative stress, endoplasmic reticulum stress, edema and
apoptosis are known to promote the post-injury pathophysiology. In mammals, >98% of the transcriptional output
is represented by various classes of noncoding RNAs which are known to control the transcription and translation.
To further understand the molecular mechanisms of TBI, we currently profiled microRNAs (miRNAs), long
noncoding RNAs (IncRNAs) and piwi-interacting RNAs (piRNASs) during the acute stage following TBI. Adult
Sprague-Dawley (SD) rats were subjected to a moderate TBI using a controlled cortical impact device. Sham-
operated rats served as control. At 3h, 6h and 24h after TBI, rats were euthanized, the ipsilateral cerebral cortex was
dissected from each animal and the total RNA was prepared using the MiRVana kit (Ambion). We used 3 rats/group.
The RNA preparations were processed and hybridized to 3 different sets of microarrays containing 670 probes for
miRNAs (LC Sciences USA), 8,314 probes for IncRNAs (ArrayStar USA) and 21,283 probes for piRNAs
(ArrayStar USA). Following TBI, 34 miRNAs showed significant change compared to sham control (>2-fold;
p<0.05; 16 upregulated and 18 downregulated). Of these miRNA miR-365-3p showed a maximal induction of 38.6
fold and miR-224 showed a maximal suppression of 5.2 fold. In addition, 83 IncRNAs showed altered expression
at all 3 post-TBI time points compared to sham (by >2-fold; p<0.01; 26 upregulated and 57 downregulated).
Furthermore, 609 piRNAs also showed altered expression at all 3 time points analyzed after TBI compared to sham
(>2-fold; p<0.05; 452 upregulated and 157 downregulated). This is the first study that shows that noncoding
RNAome rapidly responds to brain injury and might be a critical factor in controlling protein-coding gene
expression and thus the post-TBI pathophysiology. Identifying the targets of these noncoding RNAs altered might
lead to development of new therapeutic targets that are useful to develop drugs to control the neuronal death and

neurological dysfunction after TBI.
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Abstract

Purpose: To explore the potentiality of new nanomaterials (NMs), such as inorganic and carbon-based magnetic
nanoparticles NPs (MNPs), LSE assisted by USAE technique combined with gas chromatography-quadrupole mass
spectrometry (GC-gMS) was used in order to isolate and pre-concentrate the target urinary volatile organic

metabolites (VOMS), reported as possible cancer biomarkers.

Experimental description: Some experimental parameters such as, sorbent amount, adsorption and elution time,
as nature of elution solvent, were investigated and compared. Under optimized conditions, 2 mL of urine sample
spiked with internal standard was sealed in a vial and gently mixed. Then, nanomaterial sorbent was added into the
mixture, followed by vortex for 2 min and sonication for 60 min to extract the VOMSs. After, the supernatant was
discarded followed by addition of methanol to elute urinary VOMSs. The elution solvent was collected and
concentrated under gentle stream of nitrogen, till 200 pL. Finally, 2 uL of the elution solvent was injected into the
GC-gMS.

Results: Under optimal conditions for nanohydroxyapatite (NHA) and magnetic Fe;0,@SiO-Cig NPs, the obtained
results revealed a good linearity (r? > 0.988) within the linear dynamic range, for all urinary volatile metabolites
under study. The projected strategy showed low limits of detection (LODSs), ranging from 9.7 to 69.5 ng/L, and low
limits of quantification (LOQs) from 32.4 to 231.6 ng/L. The methodology also afforded suitable results in terms of
matrix effect (62.8-96.1%) and accuracy, higher than 70 % for the majority of the investigated VOMSs. The

precision, expressed as intra- and inter-day repeatability, was lower than 3 and 13 %, respectively.

Conclusions: Both, the NHA and Fe30.@SiO,-C1s NPs-based sorbent extraction combined with GC-qMS provides

a new, reliable and high throughput strategy for the determination of VOMs in human urine.
Key Words: Volatile Organic Metabolites (VOMSs); Nanomaterials; Urine samples; Cancer biomarkers
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Abstract

Heart failure (HF) is a syndrome that mainly affects elderly patients. Current pharmacological and device related
therapies have provided benefit in prolonging survival and improving morbidity. However, since these initial
advances, novel treatment options have remained scarce so that prognosis and quality of life of affected individuals
remains poor and there is a dire need for new paradigms to open novel diagnostic and therapeutic avenues. Cellular
characterization of heart failure has uncovered a variety of pathologic changes that are associated with cardiac
dysfunction, which are all seen across the various forms of heart failure, irrespective of its underlying aetiology.
However, we still have a limited understanding of the molecular mechanisms that govern these pathologic changes
and how they cause an overloaded heart to ultimately fail. Unveiling some of the basic, molecular underpinnings
has revealed a wealth of genomic responses in the overloaded and failing myocardium. These efforts have also
shown that the traditional focus on protein-based mechanisms fails to appreciate a large part of the cardiac genomic
response. The recent recognition of the wealth of RNA mechanisms in the overloaded heart has opened exciting
possibilities to explore novel diagnostic and therapeutic approaches. We hypothesize that the myocardium
accumulates genomic responses to overload, which in time accumulate sufficiently to promote cardiac dysfunction.
We propose that these genomic responses are governed by RNA mechanisms that are modulated by age, diabetes
and gender. Profiling of such microRNAs and identification of their regulatory roles has enabled us to understand
different aspects of the disease involving specific microRNAs and will ultimately enable us to design novel

diagnostic and therapeutic measures in specific groups of patients with HF.
Key Words: microRNAs, Heart Failure
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Abstract

We used methylated DNA immunoprecipitation (MeDIP) in combination with CpG island tiling arrays to
characterize at high resolution the DNA methylation changes that occur in the genome of serous epithelial ovarian
cancer (EOC) during disease progression [1]. The DNA methylation profiles of five serous borderline, five serous
grade 1/stage H1I/1V, five serous grade 3/stage | and five serous grade 3/stage I11/I\V EOC tumors were compared
with those of five normal human ovarian tissue samples. We found widespread DNA hypermethylation at CpG
islands in serous tumors that occurs even in less invasive/early stages of ovarian tumorigenesis. This
hypermethylation preferentially included key developmental/homeobox genes and is possibly associated with
repressive chromatin marks such as Polycomb group proteins-mediated gene silencing. Contrary to DNA
hypermethylation, significant DNA hypomethylation was observed only in high-grade (G3) serous tumors. To our
knowledge this is the first report that has shown the presence of massive DNA hypomethylation in advanced serous
EOC, associated with the possible induction of a number of oncogenes, implicated in disease progression. Our data
raise the concern that demethylating drugs that are currently being used in advanced EOC disease (representing the
majority of serous EOC cases) might have adverse effects due to activation of oncogenes and prometastatic genes.
Our epigenomic approach has also led to the identification of novel aberrantly methylated gene targets in serous
EOC, including hypermethylated genes with potential tumor-suppressor gene function, and hypomethylated genes,
involved in disease progression [2-4]. These genes could represent new therapeutic targets and/or novel biomarkers
indicative for EOC etiology.
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Abstract

A fast-paced evolving technique in the field of microbiology is matrix-assisted laser desorption ionization-time of
flight mass spectrometry (MALDI-TOF MS). Its high sensitivity and high throughput have made it a very interesting
method for the characterization and identification of large numbers of microbial isolates [1], yet its application for
the analysis of microbiota remains largely untouched. The fact that a given species can be identified through unique
biomarker(s), i.e. mass peaks with a certain m/z ratio in the MS spectrum [2], opens up perspectives to be able to
discriminate and identify different members of a mixed microbial community. With this, important advantages are

the comparative simplicity of the mass spectra for a given species and the high reproducibility of the technique.

To evaluate the usability of MALDI-TOF MS for the profiling of microbial communities such as those present in
fermented food products, we investigated the effect of an increasing complexity of a microbial mixture on the quality
of the MS profiles. In addition, an attempt was made to determine the sensitivity of the technique. In parallel,
denaturing gradient gel electrophoresis (DGGE), a commonly applied approach which has proven its usefulness

studying fermented food, was carried out.

The complexity of MS profiles increased with growing numbers of species added to the mixture. However, spectral
profiles remained of good quality which permitted comparing mixtures of different species composition. Mixtures
only differing in one species could easily be distinguished. Despite quality profiles, visual interpretation became
more difficult as complexity increased. Current software limitations could not yet give an answer to this problem.
As a result, individual members could not always be retrieved from the community profile, explaining the need for
specialized data interpretation software allowing more in-depth analyses. Sensitivity of MALDI-TOF was at least
as high as for DGGE with a detection limit situated around 1%. Again, actual sensitivity could be higher as this
observation could also be biased by the software and visual restrictions. These preliminary results indicate
possibilities for MALDI-TOF as a fast and high throughput application for the analysis of more complex microbial
communities like encountered in food fermentations and holds possibilities for fast paced monitoring of for example

the effect of varying production process parameters.
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Abstract

Purpose: Foods and medicinal plants are rich sources of bioactive constituents, but identification of these using
bioactivity-guided fractionation is a time-consuming and laborious task. The purpose of our research is to advance
profiling of bioactive constituents in foods and medicinal plants by analytical-scale microfractionation in 96-well

plates followed by bioassaying, i.e., microplate-based high-resolution bioactivity profiling [1,2].
Experimental description: Crude methanol or ethyl acetate extracts of selected food sources and medicinal plants
were assessed for a-glucosidase-, a-amylase-, and aldose reductase inhibitory activity as well as radical scavenging

activity. Extracts with inhibitory activities below 20 ocg/ml were subjected to microplate-based high-resolution
bioactivity profiling for targeting subsequent HPLC-HRMS-SPE-NMR analyses towards bioactive constituents

only.

The experimental workflow is shown in Figure 1, and i i

Aldose reduclase
assay

can be divided into i: analytical-scale HPLC

separation, ii: micro-fractionation into 96-well

microplates followed by aldose reductase inhibition

Analytical-
scale HPLC

HRMS-SPE-NMR

ABTS™" reduction assaying, iii: results from bioassays v

assaying, a-glucosidase inhibition assaying, and

Figure 1. Experimental workflow for high-resolution profiling

plotted against their respective retention time to
combined with HPLC-HRMS-SPE-NMR analysis

produce triple high-resolution biochromato-gram, iv:
identification of bioactive analytes from biochromatogram, v: HPLC-HRMS-SPE-NMR analysis targeted bioactive

constituents, and vi: structural identification of bioactive constituents.

Results: High-resolution profiling of foods (seaweed, vegetables, spices, etc) and medicinal plants (e.g., traditional
Chinese medicine) followed by structural characterization using HPLC-HRMS-SPE-NMR will be presented. This
allowed identification of, e.g., flavonoids, flavonoid glycosides, stilbenoids, stilbenoid glycosides, unsaturated fatty
acids, N-p-comaroyloctopamine, and N-p-feruloyltyramine as antidiabetic principles in the investigated species [1-
3]

Conclusions: High-resolution bioactivity profiling combined with HPLC-HRMS-SPE-NMR is an efficient
technique for identification of known as well as new compounds direct from crude extracts of foods and medicinal

plants.
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Abstract
Purpose: To study the impact of traditional accelerated ageing (estufagem) on the global GC-MS volatile profile
of Madeira wines, focusing to a large extent on individual volatile compounds, namely some that are barely reported

in Madeira wines.

Experimental description: The evolution of Madeira wines forced-aged by estufagem was studied in terms of
volatiles. Three young Madeiras: dry Tinta Negra (TN, red variety), sweet TN and sweet Malvasia (white variety)
wines, were heated at 45 °C for 3 months. Additionally, overheating conditions, 70 °C for 1 month, were also studied
to force the development of heating-specific volatiles. SPE dichloromethane extracts (LiChrolut EN resin was used)
were analyzed by GC-MS before and after the traditional thermal processing. VOCs were separated on a DB-
WAXetr column (30 m x 0.32 mm, 0.5 pm) with He at 1 mL/min. The VOCs identification was made by comparison
of the mass spectra obtained with those present in NIST08 and Wiley 6.0 MS library databases (matches > 70%),

and comparing the obtained Kovats indexes with those stated on NIST Chemistry WebBook.

Results: At least 190 VOCs were identified, 53 of which were only encountered in baked wines. Most chemical
families increased after standard heating, especially furans and esters, up to 61 and 3-fold, respectively. On the
contrary, alcohols, acetates and fatty acids decreased after heating. Varietal aromas, such as Malvasia’s
monoterpenic alcohols were not detected after baking. Estufagem favored the development of some volatiles
previously reported as typical aromas of finest Madeira wines, particularly phenylacetaldehyde, B-damascenone and
5-ethoxymethylfurfural. Additionally, ethyl butyrate, ethyl 2-methylbutyrate, ethyl caproate, ethyl isovalerate,
guaiacol, 5-hydroxymethylfurfural and y-decalactone were also found as potential contributors to the global aroma
of baked wines.

Conclusions: Estufagem introduced significant changes in the volatile composition of Madeira wines. The heating
process promoted the VOC increase regardless of the sweetness degree. The complexity of sweet wines enhanced
up to 88%. Apparently, major differences were not observed in the volatile profile of baked wines obtained from
different grape varieties. Moreover, the temperature increase (overheating experiment) had a great impact on the
development of new volatile compounds, especially in sweet wines. The volatile profile of baked Madeira wines
was mostly represented by esters (more than 38%) and alcohols (more than 15%). Furthermore, furan compounds
play an important role in the volatile fraction of sweet wines, especially when the heating is accomplished at higher
temperatures.

Key Words: Fortified wines; Accelerated ageing; Heating; Volatiles.
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Abstract

Purpose: The great impact of the aroma on fruit marketability gained the necessity to better study this quality
characteristic. In particular, knowledge of the genetic systems controlling the inheritance and expression of volatile
organic compound (VOC) production traits resulted fundamental, especially for a successful breeding program
focused on fruit quality enhancement. Proton Transfer Reaction Time-of-Fligh Mass Spectrometry (PTR-ToF-MS)
may result a valid alternative to a gas chromatography-mass spectrometry (GS-MS) apparatus and a valuable
analytical technique to incorporate VOC measurement into plant breeding. One of the main advantages offered by
PTR-ToF-MS is the possibility to analyze a broader number of samples with a minimized sample preparation. PTR-
ToF-MS was used in this research to screen the VOC production of a broad apple germplasm collection in order to:
i) have a detailed characterization and clustering of apple varieties based on VOCs applicable for future apple
breeding program; ii) have a robust and comprehensive dataset of VOC related masses, detected by the PTR-ToF-

MS, suitable to optimize apple quality analysis related to aroma.

Experimental description: Apple fruit samples, of 190 varieties, were collected from the germplasm collection of
the Fondazione Edmund Mach (Trento, Italy). Fruit were harvested from the second half of July till the first half of
October based on the optimal commercial ripening stage assessed by external color and Iap (index of absorption
difference) changes. The aroma profile in apple was investigated on the headspace produced by cut apple samples
(left to equilibrate for two minutes inside a 250 ml jar) as well as during artificial processing operated with a device
imitating the human consumption. The system, composed by a “chewing device” coupled with a PTR-ToF-MS,

allowed an accurate dynamic VOC fingerprinting suitable to simulate the volatile released during fruit consumption.

Results: The analytical performance of this instrument allowed to profile VOC spectra of a portion of apple fruit
flesh in a short time and efficient manner. Based on the VOC composition, the collection resulted grouped into six
main clusters, mainly determined by ester and alcohols. These two VOC categories were also further exploited for
the definition of an Alcohols/Esters index, which can be considered as a novel fruit quality descriptor useful for a

further and more exhaustive characterization of several apple accessions.

Conclusions: This methodology was successfully used for extensive investigation of aroma compounds in apple
breeding programs. The possibility to have a real time measurement of VOCs emitted from the fruit during the
crushing, allowed an accurate dynamic VOCs fingerprinting suitable to simulate the perception of VOCs of a
consumer during the consumption. This strategy may be ideal for VOC assessment addressed to investigate fruit

quality aspects impacting the consumer appreciation.
Key Words: PTR-ToF-MS, apple aroma, dynamic fingerprinting
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Abstract

Aspergilli play major roles in the natural turnover of elements, especially through the decomposition of plant litter,
but the utilization pathway of major components of the plant cell wall, such as the polyester suberin or the lignin
aromatic hydrocarbons, remains largely unresolved. The degradation of suberin-based protective barriers in plant
cell walls is of foremost importance for both plant pathogenic and saprophytic fungi. In addition, each branch of the
3-oxoadipate pathway of the catabolism of aromatics (catechol and protocatechuate) uses a set of specific genes,

which remain poorly-characterised or un-characterised.

Aspergillus nidulans can utilise as sole carbon/energy source suberin macromolecules, as well as benzoate or
salicylate. We have cultivated the fungus in media containing either of these substrates and performed combined
analyses of whole genome profiling and/or comparative proteomics, assisted, whenever necessary by gene mining

and characterization of particular gene-replacement mutants.

Initial suberin modification involved ester hydrolysis (mostly associated with cutinase 1 and specific lipases) and
w-hydroxy fatty acid oxidation that released long chain fatty acids [1]. These fatty acids were processed through
peroxisomal B-oxidation, leading to up-regulation of genes encoding the major enzymes of these pathways (e.g.
faaB and aoxA). Suberin also induced the onset of sexual development and the boost of secondary metabolism. We
also solved the fundamentals of the degradation of aromatics in A. nidulans [2]. In particular, we assigned the genes
of the 3-oxoadipate pathway, correcting some misconceptions predicted from bacterial studies. Deletions of
essential genes in the protocatechuate or the catechol branch produced phenotypes unable to grow in the presence
of benzoate or able to grown in salicylate (probably through the utilization of the hydroxyquinol variant of the 3-
oxoadipate pathway), respectively.

Our findings disclose the genetically encoded potential of saprophytic Ascomycota fungi to utilise either lipid- or
aromatic- based polymers and provide means to untie associated regulatory networks, which are vital to heightening
their ecologic significance. Fungi catabolic potential remains still largely untapped but our data inspire the
development of engineered strains for efficient degradation of disparate compounds in biorefinery and/or
bioremediation applications.
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Abstract

Purpose: Rosé wines have a large diversity of colors worldwide, ranging from the light-grey pink, through
yellowish-pink, to purple. Wine color greatly impacts consumer preference during purchase process and wine tasting
and can be a signature of Rosé wines from a vineyard or a geographical origin. As in red wines, the Rosé wine
colors are mainly due to anthocyanins, a subclass of polyphenols composed of red pigments extracted from the
grape skin, but also to the numerous phenolic derived pigments formed during the Rosé specific wine-making
process. We wanted to better understand the correlation between the different subclasses of phenolics and the color

parameters of a broad Rosé wine collection.

Experimental description: 150 polyphenols from 300 Rosé wines from a millesime of the « Centre du Rosé »

worldwide collection were analyzed by UPLC-MS-MRM. Without preconcentration, the wines were injected on a
C18 UHPLC column for a 30 minutes gradient and the detection was held by a Waters TQD triple quadripole mass

spectrometer operated in the MRM (Multiple Reaction Monitoring) mode. In parallel wine color was measured with

the L*a*b* colorimetric model. PCA and non-directed chemometric strategies were used to analyze the data.

Results: We developed a polyphenol profiling method™ that links phenolics composition with color characteristics.
Light rosé color is largely due to pyrano-anthocyanin pigments. For brownish Rosés, the color is mainly due to
oxidation phenomena during wine making. The more colored Rosé wines contain a larger concentration of native
anthocyanins, stilbenes and gallic acid, as a result of a more extensive extraction form grape skin during the first

wine-making steps.

Conclusions: Shedding light on pigment reactions and evolution during wine-making process was made possible
by this in-depth large scale polyphenol analysis of Rosé wines. Within a homogeneous wine-making process, we
were able to predict the color characteristics based on a polyphenol composition model. The discriminating
capability of our model according to wine origin, grape variety, process, style... is still under improvement with the

integration of standard oenological parameters (pH, sulfite content...) in the model.
Key Words: polyphenols, wine color, cenology, MRM Mass Spectrometry
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Abstract

Purpose: The aim of this research is the evaluation of the chemical profile of extra-virgin olive oil extracted by an
innovative technology. The pre-milling addition of solid carbon dioxide CO. (carbonic snow) directly to the olives,
promoting the olive cryomaceration, is the operation which marks this new extraction system. The addition of CO2;
(sublimation point: T=-78.5°C; P=1atm) to the fruits induces the intracellular water freezing and the consequent
laceration of cellular membranes could induce the diffusion in liquid phase of many cellular compounds.
Furthermore, the gaseous CO; has a higher density compared with the air (dCOa,q /dair = 1.5), so it forms a gaseous
inert layer on the surface of the olive paste, protecting it from the oxygen of the surrounding atmosphere. This
gaseous inert layer allows to modulate the malaxation time and to manage the olive paste exposition to oxygen,
improving the aromatic profile of extracted oil.

Experimental description: The extraction runs were carried out utilising a micro olive-press (Oliomio Baby ®,
produced by “Toscana Enologica Mori”, Tavarnelle Val di Pesa - Italy), which is able to mill 20+30 kg of olives,
and it was suitably modified to allow the addition of carbonic snow directly to olive fruits and/or to their paste. The
effect induced on oil yield and on quality by olives cultivars, maturity index, moisture contents, time and conditions
adopted during the olives storage and amount of added CO,s, were analysed and compared with data obtained

utilising the same raw materials without cryogen addition.

Results: The addition of the CO,s seems to improve the extraction yield, a parameter which depends on many
variables: ripeness degree and water content of the olives, time and conditions adopted during their storage, ratio
between cryogen and olives (w/w). This innovative technology allows to extract an extravirgin olive oil richer in
Vitamin E and bioactive components able to increase the oil antioxidant activity and so both its nutritional value
and its shelf-life.

Conclusions: This technology leads to an evident and immediate advantage for the olive producers, who could
obtain a higher payment for the same amount of olives brought to the extraction plant. Besides the cryo-extracted
oil should be richer in the aromatic substances that are typical of the raw material but are also linked to the
production area and obviously to the pedoclimatic conditions. As a consequence, the cryo-extracted oil should be

more linked to its production area and therefore easily recognizable by the consumer.
Key Words: quality, extraction yield, carbonic snow, olive oil
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Abstract
Purpose: characterization of two in vitro cultured purple varieties of basil (Dark Opal and Red Rubin) by their

volatile fingerprints.

Experimental description: the different in vitro and in vivo purple basil samples were monitored by in situ HS—
SPME-GC-MS as well as the hydrodistillation and GC-MS analysis of their essential oils.

Results: Environmental factors can induce severe metabolic variations in basil (Ocimum basilicum) aroma. The
aromatic profiles of Dark Opal and Red Rubim varieties at different stages of their in vitro establishment were
investigated for the first time. The established calli represented the most interesting miniaturised aromatic plant
systems, as they were able to emit most of the typical basil volatiles. However, UV-C and UV-B treatments greatly
and conversely influenced the hydrocarbon monoterpenes and oxygenated volatiles emitted from calli of both
varieties in comparison with the non-irradiated samples. It is important to point out that calli of both varieties still
maintained very low levels of phenylpropanoids (1-2%) even after UV elicitation. Therefore, they might be regarded
not only as efficient in vitro plant models to study volatile compounds under UV stress conditions, but also as a

safer aromatic biomass than traditional basil production.

Conclusions: Both the established DO and RR calli showed characteristic aromatic profiles with a significant
reduction in the phenylpropanoid content in comparison with the cultivated basil plant. In addition, UV-B and UV-
C exposures altered the aroma emitted from the in vitro biomass and influenced especially the main reactive oxygen
volatiles. The oxygenated monoterpene and phenylpropanoid levels were generally enhanced by UV exposure in
both types of calli. In particular, the stimulation of phenylpropanoids in calli samples required specific irradiation
conditions even if the eugenol and methyleugenol levels resulted much lower than those detected for the
correspondent in vitro plants, in vitro shoots, and the traditional basil plants. As huge amounts of phenylpropanoids
have been generally regarded to affect adversely the safe use of basil as food plant, the DO and RR calli might be
proposed not only as plant physiological models suitable to study basil aroma under UV irradiation stress, but also

as potential sources of safe basil biomass.
Key Words: Ocimum basilicum, GC-MS, SPME, purple varieties, in vivo, in vitro
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Abstract

Purpose: The aim of this research was to select some parameters allowing to well correlate the chemical-physical
as well as sensorial profile of two different wines (full bodied red and rosé wines) with glass characteristics in
order to select the main parameters that could be used for the design of a drinkware and, consequently, to guarantee

the best sensorial expression of different wines during tasting experience.

Experimental description: The different sensorial profiles, obtained for each wine tasted as a function of the
geometric characteristics of glasses, were compared to each other. In order to find any significant parameters useful
to represent the time evolution of the wine inside each vessel, the wine poured in all the glasses was characterized
also by a chemical and physical point of view at different times. The results obtained for both wines with the same
glass set were compared in order to put in evidence if and how different kind of wines could benefit by the choice
of different glasses.

Results: The experimental results showed how the characteristics of a glass could affect wine's bouquet and flavor
and suggest that their rational optimization, based on experimental data, could enhance consumer enjoyment of
wines. With the aim to synthesize the data collected during the sensorial, chemical and physical characterization of
the wine, a score, related to the values assumed by the experimental parameters which showed reliable differences

in sensory, chemical and physical evaluations, was assigned to each glass as a function of the kind of wine tasted.

Conclusions: On the basis of experimental data obtained, a new “integrated approach”, deriving from the merging
of the chemical, physical and sensorial data, can be used to design (or to select among those already existing) the
optimum vessel for increasing the enjoyment of the consumer during the wine assessing. The best parameters
selected can represent the key features to act on in order to redesign “the ideal glass” as a function of the type of the

wine tasted.

Key Words: glass shape; rosé wine; full bodied red wine; chemical characteristics; temperature profile; oxidation

profile; evaporation rate; sensorial profile.
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Abstract

Purpose: The development of infrared techniques for the rapid evaluation of fatty acid profile is gaining great
interest both for breeding purposes and in order to evaluate the nutritional value of milk and cheese. In this research,
a method for a rapid extraction and NIR determination of the saturated, unsaturated, monounsaturated,
polyunsaturated and trans fatty acid is reported and compared to the direct determination of fatty acid profile on

raw milk near infrared spectra.

Experimental description: The fatty acid (FA) profile was estimated on the transmission NIR spectrum (optical
pathlength of 6 mm) obtained from the fat extracted by hot centrifugation, without use of solvents. The reference
method, as currently applied for the identification and quantification of the fatty acid composition of milk and cheese
requires, after the extraction of the fat using organic solvents, the trans-esterification of fatty acids and the gas
chromatographic analysis. To obtain also the separation of trans-isomers, the analysis requires the use of capillary
columns of considerable length (100 m) and therefore involves long times of execution and manual peak integration.
Authentic triglyceride standards were used in order to perform the spectral band assignments. The whole data set
included 135 raw milk samples collected from cows both fed by unifeed system and grazing on mountain pastures

and from 53 different cheeses.

Results: The prediction model for the saturated fatty acid (SFA) content showed R?=0.96, SEP (standard error of
prediction) = 0.97 (g 100g-1 of total fatty acids). Monounsaturated (MUFA), polyunsaturated (PUFA) and trans
(TRANS) fatty acids provided R?=0.95, 0.90,0.97 respectively. The possibility to predict the concentration of some
other fatty acid group such as conjugated linoleic acid (CLA) and omega 3 fatty acids and saturated single fatty
acids, also grouped according to their chain length, was also investigated. Satisfactory screening performances were
found for CLA, omega3 , C14, C16 and C18 fatty acids, as well as for the amount of the groups including medium
(12 to 17 carbon atoms) and long (18 to 22 carbon atoms) fatty acids.

Conclusions: NIR analysis provided robust and analytical grade predictive models useful to a quick
characterization of the main classes of fatty acids, including trans isomers. The proposed extraction procedure is
simple, economic, rather rapid, and environmentally friendly, because it does not involve the use of solvents.
Therefore it is suitable to the analysis of a large number of samples as it is required, for example, in breeding

programs where individual milk has to be analyzed.

Key Words: : Milk fatty acid profile, Fat extraction, saturated fatty acids, monounsaturated fatty acids,

Polyunsaturated fatty acids, trans fatty acids.
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Abstract

Profiling of volatile compounds released by food products is relevant for at least two reasons: firstly, volatile
compounds play a key role in the formation of food odour and flavour which strongly influence perceived food
quality and, secondly, being released in all steps of the production chain, from farm to fork, they provide a non-
invasive tool to monitor processes and characterise food samples. However, food volatile compound profiling faces
several issues related to sensitivity, which must compete with that of the human receptors, and to the necessity of
simultaneously measuring hundreds of compounds with very different concentrations. High-throughput capability

or process monitoring requires also high time resolution.

One of the best option for volatile compound profiling is Direct Injection Mass Spectrometry (DIMS) in its various
implementations[1], as Proton Transfer Reaction Mass Spectrometry (PTR-MS)[2], because it offers high

sensitivity, good quantification and high time resolution with none or minimal sample preparation.

By reviewing few applications in food science and technology (traceability of coffee origin[3], bioprocess
monitoring [4] and phenotyping of apple populations [5]) this contribution aims at pointing out pros and cons of our
approach to volatile compound profiling [6] and at describing recent advances which should further improve its

performances as the Switching Reagent lon system (SRI1)[7] and the coupling with fast chromatography[8].
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Abstract

Purpose: A method to verify the percentage of olive oil in a blend, in compliance with the Commission Regulation
EU No. 29/2012, was developed. The aim of this study was to verify whether it is possible to recognise the
percentage of 50% of olive oil (because of the discrimination power of this figure in blend labelling), comparing

such blends with ones containing 40%, 45%, 55% and 60% of olive oil.

Experimental description: First of all, 12 olive oil samples with significant variability in their fatty acid
composition were selected, in order to obtain results covering the full variability that exists among olive oils. Binary
blends of selected olive oils and one sunflower oil (with 40%, 50% and 60% of olive oil) were studied, in order to
evaluate how their composition is affected by the variability associated to the fatty acids profile of olive oils. Methyl
esters of fatty acids were analysed by GC—FID and processes with chemometric tools: Principal component analysis
(PCA), Soft independent models of class analogy (SIMCA), and Partial least squares (PLS). At a later stage the
variability associated to the fatty acids composition of seeds oils was assessed. Twelve samples of olive oil were
mixed with four vegetable oils: corn, peanut, rice and grape seed, obtaining binary blends with 40%, 45%, 50%,
55% and 60% in olive oil volume. The method proposed by the first work was therefore extended to binary blends

of olive oils with four types of vegetable oils.

Results: A method capable of verifying and recognising the percentage of olive oil in a binary blend was developed.
The application of supervised tools to the data set consisting of all the blends with 40%, 50% and 60% of olive oil
allowed to obtain a noteworthy classification model, through SIMCA (sensitivity equal to 95.56% and specificity
of 99.72%) and, as well, an excellent quantitative model, by means of PLS (mean value of standard error of

prediction equal to 1.68% and root mean squared error of prediction of 3.97%).

Good classification models were still obtained by adding blends containing 45% and 55% of olive oil. In this case,
the best results were achieved by applying SIMCA to the separate data sets of binary blends rather than to the overall

data set, while PLS algorithm did not provide significant improvements.

Conclusions: The application of this method for analysing an unknown binary blend, in order to verify the
compliance with the Commission Regulation EU No. 29/2012, could be managed by using a calibration set of blends
with 40%, 45%, 50%, 55% and 60% of olive oil if the comparison with only one type of binary blend was needed.
On the other hand, if the type of seed oil (of the unknown blend) was not known, a comparison with different types
of binary blends would be necessary and hence the calibration would be carried out with blends containing 40%,
50% and 60% of olive oil.

Key Words: Olive oil, blend, Principal component analysis, Soft independent models of class analogy, Partial least

squares.

Correspondence: via Paolo Paruta 3, 00179 Rome (Italy)- maria.monfreda@gmail.com

96



ISPROF 2015 - Proceedings

0 43 - Comparative transcriptomic analysis of two Ilex spp. to reveal
candidate genes involved in the biosynthesis of their characteristic

triterpenoid saponins

H. Xu®?, X. Zheng®, X. Luo'?, L. Wen?, X.Ji2 R. He'?, P. Yan!? R. Zhan? W. Chen'*2

!Research Center of Chinese Herbal Resource Science and Engineering. Guangzhou University of Chinese
Medicine. Guangzhou 510006, PR China. 2Key Laboratory of Chinese Medicinal Resource from Lingnan.
Guangzhou University of Chinese Medicine. Guangzhou 510006, PR China

Abstract

Purpose: llex asprella and llex pubescens are two widely used medicinal plants in southern China. Both of them
accumulate a large number of structurally related triterpenoid saponins, among which some are shown to have
interesting biological activities. However, as no model plants, their genomic and transcriptomic information is
limited and the biosynthesis of triterpenoid saponins herein remains largely unknown. The aim of our study is to
perform global transcriptomic analysis of the two llex spp., searching for genes involved in the biosynthesis of
triterpenoid saponins.

Experimental description: The transcriptome was sequenced using Illumina RNA-seq and de novo assembled into
unigenes. The unigenes related to the biosynthesis of triterpenoid saponins were screened, with a special focus on
amyrin synthases (ASs), cytochrome P450 monooxygenases (CYPs) and uridine diphosphate glycosyltransferase
(UGTs), the genes expected to be involved in the downstream of biosynthetic pathway. The screening process
included gene annotation using public protein databases, homology-based BLAST and phylogenetic analysis against
functionally characterized genes involved in tritepenoid biosynthesis, elicitor-induced differential expression
analysis, comparative transcriptomics and enrichment analysis of metabolic pathway. Finally, the most potential

genes were cloned and characterized from 1. spp.

Results: Totally 51,865 and 68,688 unigenes were obtained for I. asprella and 1. pubescens, respectively. While
only one unigene of I. pubescens was designated as AS gene, nine unigenes of I. asprella were annotated as ASs.
Among the latter, 1aAS1 and 1aAS2 were characterized as mixed AS genes. 1aAS1 produces a-amyrin with a level
over 80% of total production. In comparison to AS, the identification of CYPs and UGTSs is beset with difficulties,
as hundreds of unigenes were designated as CYPs and UGTs in both plants. The candidate gene number was
narrowed down to a dozen by direct, homology-based screening with a cut-off homology over 55%. Elicitor-induced

expression to identify novel candidate genes and the functional analysis of candidate CYP genes are in progress.

Conclusions: The transcriptome databases generated in our study provides a rich resource for further molecular
studies of the two I. spp. A comprehensive bioinformatic analysis and experimental studies will contribute to a

better understanding of the biosynthesis of their characteristic triterpenoid saponins.
Key Words: llex spp.; Transcriptomic analysis; Triterpenoid saponin; Biosynthesis; Candidate gene
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Abstract

Background and purpose: Rubber is a world commaodity which is almost entirely produced from large-scale
cultivation of the Hevea brasiliensis rubber tree. Transcriptome sequencing of rubber tissues is a powerful tool for
the discovery of gene function and composition of rubber gene families. Depth and validation of transcripts
assembled from RNA sequencing (RNA-Seq) is essential for the production of quality genomic information. We
are interested in developing approaches in optimizing sequencing depth and gene coverage in order to create profiles

of genes and pathways which represent metabolisms in rubber tissues of diverse functions.

Experimental description: In 2014, we described a transcript mapping methodology for estimating read amounts
in order to obtain optimal coverage of rubber tissue transcriptomes (Chow et al. BMC Research Notes 2014, 7:69).
This was performed by assembling 16 Gb Illumina PE-RNA-Seq reads from Hevea bark that was the largest read
library available at that time for rubber. The Velvet-Oases assembler was used in a systematic transcript mapping
process where sub-assemblies from a series of incremental amounts of reads were aligned to the entire bark
transcriptome. Subsequently, with the availability of deep RNA-Seq read sets from other tissues, we applied the
same transcript mapping approach to latex and leaf. The performance of additional de novo transcriptome
assemblers was also investigated. Gene and pathway annotations and enrichment analysis of metabolic pathways in

each tissue were carried out based on Gene Ontology (GO) and KEGG Pathways nomenclature.

Results and conclusions: Assembly of RNA-Seq read sets of up to 16 Gb across a range of k-mers showed that it
was possible to assess transcriptome quality based on N50 length and number of total transcripts. Trends of N50
length improvement according to tissue type and de novo assembler were obtained. A colour matrix generated from
each experiment on mapping incremental read amounts was a useful indicator for optimal sequencing depth in the
Hevea rubber tree. As a result, we were able to select optimized RNA-Seq assemblies of bark, latex and leaf tissues
which had been validated for transcriptome quality and coverage. This formed a basis for meaningful comparative
transcriptome analysis, in particular the profiling of gene functions and metabolic pathways specific to these tissues.
To do this, a unigene set was first constructed from bark, latex and leaf transcriptomes of the same sequencing
depth. Differentially expressed genes were identified and used as a basis for tissue specificity when carrying out
enrichment analysis of GO functions and KEGG Pathways. In spite of a small proportion of tissue specific functions
in bark, latex and leaf, enrichment studies demonstrated a clear distinction between their metabolic profiles. Key
functional differences relating to rubber biosynthesis, carbohydrate metabolism and secondary metabolites were
revealed. In addition, mapping of unigenes to published Hevea mitochondria and chloroplast genomes showed
minimal contribution from extra-nuclear encoded genes to tissue transcriptomes.
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Abstract

Purpose: Marine sponges harbour complex microbial communities of ecological and biotechnological importance.
In spite of their putative relevance to host functioning, in-depth knowledge of sponge microbiome stability over
space and time is scarce. Only recently have we been able to address the functional features of these chemically
complex microbial assemblages owing to pivotal advances in (single cell) genomics, metagenomics, and analytical
chemistry. Here, | approach the widespread sponge family Irciniidae as a model taxon in the study of the marine

sponge microbiome.

Experimental description: Irciniidae sponge specimens sampled across varying scales of space and time have been
subjected to state-of-the-art amplicon (16S rRNA gene) and shotgun metagenome sequence profiling to determine
the diversity and function of their associated microbiomes. Confocal Laser Scanning Microscopy coupled to
Fluorescent In Situ Hybridization (CLSM-FISH) was used to determine the abundance of major microbial groups

in the samples, and novel methods of symbiont cultivation from sponges have been implemented.

Results: 454-pyrosequencing profiling of sponge-derived 16S rRNA gene amplicons indicates that prokaryotic
communities in Irciniidae species are dominated by the bacterial phyla Actinobacteria, Acidobacteria,
Proteobacteria, Poribacteria, PAUC34f, Chloroflexi and Bacteroidetes, along with ammonia-oxidizing archaea in
the Thaumarchaeota phylum. At the “species” level (operational taxonomic units defined at 97% 16S rRNA gene
sequence similarity) half a gram of one Irciniidae specimen hosts hundreds of bacterial species - the vast majority
of which are difficult to cultivate - and dozens of fungal and archaeal species. The structure of these symbiont
assemblages is shaped by the sponge host and highly stable over space and time, in spite of a measurable, transient
sponge microbiota composed of rarer phylotypes. Primer-less, shotgun sequencing of the Irciniidae microbiome
highlights a unique microbial assemblage that sharply differs from seawater and sediment microbial communities
not only in terms of phylogenetic composition, but also because of the markedly higher incidence of mobile genetic
elements and reduced viral abundance in the symbiotic consortium. Finally, several bioactive terpenoids and
polyketides have been retrieved from Irciniidae sponges, and current genome mining of novel symbionts captivated

in the laboratory strengthens the hypothesis of a symbiotic origin of these compounds.

Conclusions: To tackle the functioning, resilience and physiology of marine sponge symbionts, truly multi-layered

approaches integrating cutting-edge microbiology, biochemistry, genetics and zoology research are needed.
Key Words: Host-microbe interactions, microbial diversity, symbiosis, next generation sequencing
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Abstract

Purpose: The main purpose of the project is to find small molecule inhibitors of plant Polycomb repressive
complexes in order to manipulate the differentiation state of plant cells, to allow reprogramming to pluripotency
and improve possibilities for clonal propagation of plants.

Experimental description: As an experimental system to study plant cell differentiation, we use hormone-based
cell reprogramming in Arabidopsis plants with impaired function of the Polycomb repressive complex (PRC) 2. We
use the approaches of (i) transcriptome profiling using RNA-seq to establish the molecular basis of plant cell
totipotency establishment and (ii) high-throughput chemical library screening in order and to find efficient and
specific inhibitors of plant PRCs.

Results: Using plants with impaired function of Polycomb repressive complex (PRC) 2, we have established an
experimental system for efficient reprogramming of plant cell to totipotency and formation of somatic embryos.
Comparing the time-course of transcriptome reprogramming in permissive and non-permissive genetic backgrounds
and treatments, we address the molecular basis and aim to identify the key factors required for pluripotency
establishment and early steps of differentiation in plant cells. In a primary and secondary chemical library screen of
10 000 compounds, we have identified candidate PRC2 inhibitors and are currently working on establishing their

molecular function.

Conclusions: We have identified key factors required for the establishment of plant cell pluripotency and pinpointed
major molecular pathways involved in the process. Transient and reversible inhibition of PRC2 is a key prerequisite
of plant cell reprogramming, body-plan establishment and vegetative development, and can be achieved using small
chemical compounds. Closer characterization of four chemical compounds is now underway to establish them as
efficient plant PRC inhibitors.

Key Words: chemical library screening, RNA-sequencing, plant, Polycomb
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Abstract

Different studies on natural yeast populations have shown that yeasts isolated from food ecosystems, vineyards,
beer and wine fermentations may recombine their genomes and generate stable interspecies hybrids [1-5]. The
interspecies hybridization along with the genome duplication and the introgression is considered to be one of the
main molecular mechanisms of the yeast genome evolution [6]. Studying the mechanisms of yeast hybridization is
a key approach to better understanding the yeast adaptation to specific environments, in which the mode of genome
stabilization and physiological cell responses are of particular interest. The aim of this presentation is to show our
recent studies on the geno- and phenotypic diversity of the native and artificial hybrids among species of the
Saccharomyces sensu stricto complex. The characterisation of the interspecies hybrids between S. cerevisiae and S.
eubayanus, as well as S. cerevisiae and S. kudriavzevii by different molecular approaches show substantially
different genome structures, suggesting that genome polyploidization was followed by different stabilization
mechanisms. The latest studies carried out with artificial hybrids (constructed by the crossbreeding of
Saccharomyces auxotrophic mutants) show different genotypes and chromosome patterns in the first filial
generation, suggesting that the genomes undergo distinct alterations after the hybridization event. Generation of the
new genotypes, observed in the F1 offspring, influences the physiological properties of the hybrids; significant
differences are detected in the carbon utilization and distinct growth dynamics at increased concentrations of
osmolytes and antifungal agents. In comparison with their ancestors, the F1 segregants generate novel phenotypes,
suggesting that the gene expression is also affected by post-hybridization processes, like gene/chromosome losses,
mutations and chromosomal rearrangements.
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Abstract

Epigenetic variability between the cells of a tissue is likely linked to the tissues potential for undergoing future
epigenetic and genetic shifts, such as in cancer. We are developing technology for single-cell profiling of 5-methyl
cytosine methylation with a gene-relevant resolution of 1 kbp. The technique is based on nanofluidic stretching of
DNA to about 50% of it’s contour length and attachment of reporting proteins. We have demonstrated single-
molecule 5-methyl cytosine profiling [1] (Fig. 1) and histone tail modification mapping [2], and will present how

these core technologies are being integrated with DNA preparation from single cell that are lysed on chip.
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Figure 1. Methylation mapping in nanochannels. a) Formation of substrate by ligation of DNA fragments with 5-
cytosine methylated (gray) and non-methylated (white) segments. (b) Schematic of labeling. The entire molecule is
stained using the green stain YOYO-1, and Alexa568-MBD binds to methylated stretches (gray). ¢) Schematic of a
device with a nanochannel (inflowing arrows) containing an Alexa568-MBD labeled DNA. A shunt channel
(outflowing arrows) allows continuous flow. (d)-(h) Fluorescence images of concatenated DNA labeled with
Alexa568MBD (red) and YOYO-1 (green), stretched in nanochannels. Colors are split for clarity; (left) YOYO-1
only (DNA), (center) composite, (right) Alexa568 only (Alexa568-MBD). The scale bar in panel (e) is 5 microns.
(f) Histogram of MBD center positions for total DNA lengths of 3+0.5 microns.
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Abstract

Purpose: While functional genomics, focused on gene functions and gene-gene interactions, has become a very
active field of research in molecular biology, equivalent methodologies embracing the environment and gene-
environment interactions are relatively less developed. Understanding the function of environmental factors is,
however, of paramount importance given the complex, interactive nature of environmental and genetic factors

across multiple time scales. In this study we present a method

Experimental description: A P. pastoris X-33 strain was cultivated in 26 shake flask experiments with variations
in trace elements concentrations and basal medium dilution, based on the standard BSM+PTM1 medium. The
projection to latent pathways (PLP) method, which was conceived to maximize covariance between envirome and
fluxome data under the constraint of metabolic network elementary flux modes (EFM). More specifically, PLP
identifies a minimal set of EFMs (i.e. pathways) with the highest possible correlation with envirome and fluxome
measurements. We have applied PLP to investigate how the culture medium components up-regulate or down-

regulate key metabolic pathways of P. pastoris X33.

Results: PLP consistently identified 3 metabolic pathways that explain most of the variance in observed fluxes:
growth (65.6%), maintenance (27.5%) and by-product formation (5.8%). Furthermore, the results show that iron
and manganese at concentrations in the range 5.7-56.8 and 0.4-4.2 mg/L, respectively, inhibit overall metabolic
activity. The 1:2 dilution of BSM has no clear effect on growth but increases energy expenditures for cellular
maintenance. Variations of biotin and remaining trace salts have negligible effect on P. pastoris metabolism. A
remarkable result of this study is that the trace elements components showed a higher influence on metabolism than
the dilution of BSM.

Conclusions: In the direct comparison with projection to latent structures (PLS), we have concluded that the PLS
has the advantage to generates more parsimonious regression models (with less latent variables), while PLP
generates robust metabolic meaningful models less prone to data inconsistencies such as data outliers. While our
intention was to demonstrate the principle of cell functional enviromics, its full potential can be realized when large-
scale, high-throughput analysis techniques are employed for envirome-wide reconstruction of cellular functions
eventually leading to high resolution functional enviromics maps. This approach has many interesting practical

applications ranging from drug design to macroscopic process control.
Key Words: Cell functional enviromics, Pichia pastoris X-33, projection to latent pathways
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Abstract

During the last five years, Matrix Assisted Laser Desorption-lonization — Time of Flight Mass Spectrometry
(MALDI-TOF MS) has entered to routine clinical laboratory diagnostics with great success. Based on direct
MALDI-TOF MS analysis of whole bacterial cells, which yield characteristic protein profiles, the bacterial
pathogens are identified with outstanding rapidity. We have examined the practicability of the method also in other
fields of microbial research. For example, the method was found useful to determine sources of meat spoilage [1]
or to distinguish between closely related Lactobacillus strains utilized in dairy industry [2]. However, the
discriminatory power of the method has its limits, complicating its use for distinguishing between some closely
related species and strains. For that purpose, we developed alternative sample preparation procedures, which
improve e. g. identification of clinically relevant species of Acinetobacter calcoaceticus-Acinetobacter baumannii

complex [3], or distinguishing between individual strains of Staphylococcus spp. [4].

The applicability of MALDI-TOF MS profiling is not limited only to bacteria. In our laboratory, methods for
analysis of various food and beverage products have been developed and examined, revealing, for example, the

possibility to identify the producers and selected brands of lager beers [5].

Thanks to its rapidity, simplicity, and specificity MALDI-TOF MS profiling can, prospectively, enter several
analytical disciplines.
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Abstract

Purpose: Salicornia ramosissima J. Woods aerial parts are considered, in the Iberian Peninsula and France, a
gourmet product mainly because of its salty taste. Nevertheless, its metabolomic profile is still unknown. As a part
of our continuing search for structurally interesting natural products from plants, the aerial parts of S. ramosissima

were phytochemically investigated.

Experimental description: The GC-MS technique was employed to fully characterize the lipophilic profile of S.
ramosissima aerial parts and to assess the effect of natural and extra irrigation in that profile. The isolation of
secondary metabolites from dichloromethane extract and their structural characterization were performed by

preparative chromatographic techniques and spectroscopic experiments (NMR and MS) respectively.

Results: The obtained data showed esterified and free fatty acids, fatty alcohol, sterols, alkanes and aromatic acid
derivatives, being palmitic acid, tetracosanol and octacosanol the most abundant compounds. The extra irrigation
increases significantly (P< 0.001) the content of esterified lipophilic compounds. Stigmastanol, 24-ethyl-5(22)-
coprostenol, several secondary fatty alcohols and dicarboxylic acids were identified for the first time in Salicornia
genus.1 The dichloromethane extract afforded a unique skeleton-type compound named saliramophenol along with

compounds identified, for the first time, in Salicornia genus and/or in S. ramosissima.?

Conclusions: Several of the detected compounds are known to have health benefits and the results suggest that S.
ramosissima should be considered as an important dietary source of lipophilic phytochemicals. The isolation and
structural elucidation of saliramophenol has added a completely new skeleton to the already large and varied family

of chemical structures obtained from natural resources.
Key Words: Salicornia ramosissima, lipophilic profile, saliramophenol, secondary metabolites.
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Abstract

Purpose: The aim of this study was identification and quantification of the main triterpenoid compounds occurring
in some edible fruits, particularly berries (lingonberry Vaccinium vitis-idaea, bilberry V. myrtillus, honeyberry
Lonicera caerulea, and grape Vitis vinifera). As an important group of phytochemicals, exerting numerous
biological activities and displaying various pharmacological effects, triterpenoids are under development for use in
new functional foods, drugs, cosmetics and healthcare products. Moreover, triterpenoids present in fruit cuticular
waxes are of interest due to their potential role in the protection against biotic stresses, the impact on the mechanical

toughness of the fruit surface, and the potential application of fruit peels remaining as agro-industrial wastes.

Experimental description: Dried fruits were powdered and extracted with diethyl ether for 8 hrs in a Soxhlet
apparartus. To obtain the wax extracts, entire fruits were dipped in chloroform for 30 s at room temperature. Extracts

were separated into three fractions by preparative thin layer chromatography (TLC) using the solvent system
CHCI3/MeOH (97:3, viv): free (non-esterified) steroids and neutral triterpenes; triterpene acids and esters. The

fractions containing free neutral triterpenes and steroids were analyzed directly by GC-MS, whereas fractions
containing triterpene acids were first methylated with diazomethane, and fractions containing triterpenoid
(triterpene and sterol) esters were subjected to alkaline hydrolysis. An Agilent Technologies 7890A gas
chromatograph equipped with a 30 m x 0.25 mm i.d., 0.25 um, HP-5MS column was used for qualitative (a 5975C

mass spectrometric detector) and quantitative (a flame ionization detector, FID) analyses.

Results: The main triterpenoid profile of studied fruits was composed of steroids (with sitosterol, stigmasterol and
campesterol as the most abundant phytosterols) and nonsterol triterpenes, usually pentacyclic, of several types of
carbon skeletons. The fraction of neutral triterpenes comprised mono- and dihydroxyalcohols (very often belonging
to the three most widely occurring skeletons: ursane, oleanane and lupane, i.e. a-amyrin, uvaol, B-amyrin,
erythrodiol, lupeol and betulin, but sometimes also others), aldehydes and ketones (e.g. friedelin). The fraction of
pentacyclic acids can contain one dominant compound (e.g. oleanolic acid in grapes) or a mixture of several
compounds, sometimes structurally related (e.g. oleanolic, ursolic, 2a-hydroxyoleanolic, and 2a-hydroxyursolic

acids in bilberry).

Conclusions: Screening plant material in the search for triterpenoid-rich plant tissues has identified fruits and
especially fruit cuticular waxes as promising sources. GC-MS profiling of cuticular waxes might be a convenient
method for preliminary investigation of free and ester forms of triterpenoids in entire fruits. Cuticular wax profiling
provides data on triterpenoids present in free and ester forms, however, not on those in the form of glycosides
(saponins). Thus, this method may be adequate for Vaccinium species like lingonberry and bilberry, which
synthesize and accumulate large amounts of free tritepenoids, but it might be insufficient for plants producing

triterpenoids mainly in the form of saponins.

Key Words: fruits, fruit cuticular wax, triterpenoids, steroids, GC-MS, bilberry, grape, honeyberry, lingonberry
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Abstract

Classification of plants, an essential task in botanic, is of obvious interest in research in natural products, agricultural
and food chemistry. Taxonomy is traditionally based on morphological/functional features, which can be currently
carried out from molecular analysis of genes or genetic regions typically processing nucleotide sequences from
nuclear and chloroplast regions. In several cases, however, chimaeric sequences were produced, thus resulting in
discrepancies between molecular and morphological/functional classifications, as occurring in the so-called the
Rosid puzzle [1].

In order to complement the existing techniques, a chemotaxonomic methodology based on microextraction-assisted
voltammetry of microparticles (VMP) is described. This methodology, which uses the general VMP approach [2,3]
consists on the record of the voltammetric response of microparticulate films of polyphenolic compounds of leaf
extracts using different organic solvents. Upon application of bivariant and multivariant chemometric techniques,
the voltammetric responses of such films in contact with aqueous electrolytes led us to characterize vegetal families,
extending prior results on screening tomato [4] and tea [5] varieties. Application to the Rosales order is described
yielding discrimination between the different families and establishing tentative phylogenetic evolutionary
tendencies. The described methodology provides a species-characteristic pattern which can be used to discriminate
between different vegetal species, thus defining an ‘electrochemolomics’ approach potentially usable for

distinguishing between different taxonomic groups complementing existing genetic and chemical analyses.
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Abstract

Purpose: Because single electronic sensing systems offer, sometimes, only a partial view of the whole properties
of complex samples, new strategies have been emerged to yield complete description and decision about those
samples. In this context, classification of similar fruit juices by means of electronic nose, electronic tongue, and

their combination has been investigated.

Experimental description: The electronic nose system consisted of five commercially available metal oxide gas
sensors and the electronic tongue was designed using six potentiometric sensors. Feature selection was applied to
each instrument and the resulted variables were used as the input of Principal Component Analysis (PCA),
Clustering Analysis (CA) and Fuzzy ARTMAP artificial neural network pattern recognition methods. We have

chosen low-level of abstraction, as a combinational approach, to merge data coming from the two analytical systems.

Results: As first analysis by individual systems, electronic nose and tongue were able to identify only a little fruit
juice samples. Indeed, from PCA analysis plots, no clear fruit juice discrimination can be drawn. However, we have
found that the combinational approach, using low-level of abstraction, was a good solution to surpass this lack of
recognition. PCA findings were in agreement with CA and showed satisfactory discrimination amongst fruit juice
samples except for two juices. Furthermore, improved classification efficiency using the Fuzzy ARTMAP model
was achieved with the leave-one-out cross-validation method (100% success rate has been reached). The overlapped
juices were separated as well from the other juices. We assume that the complementary behavior exhibited by the

multisensor data fusion approach plays a key role in the achievement of such excellent.

Conclusions: The employment of fusion concepts in such fields has now led to a great progress that spans over
many applications of electronic noses and tongues. The goal behind this approach is to increase the effectiveness of
combined electronic nose and electronic tongue by giving a more complete overview of situations enabling a good

accuracy while eliminating errors caused by individual tool failure.

Key Words: Electronic nose, Electronic tongue, Data analysis, Data fusion, Fruit juice classification.
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Abstract

In the search for plant active compounds, it is useful to find out, as soon as possible, which are the main classes of
the chemical compounds produced by them. So, the aim of this lecture is to show how we analyze plant extracts by
Nuclear Magnetic Resonance (NMR) and Thin Layer Chromatography (TLC) methods to screen them. And then,
select which one will be fractionated in order to find new molecules and / or active compounds. Here, we present
the results with four Amazonian plants: Duroia macrophylla, Deguelia duckeana and Diplotropis purpurea. The
screening and further fractionation allowed the isolation of: alkaloids and triterpenes from Duroia macrophylla (1-

3); flavonoids and stilbenes from Deguelia duckeana (4); triterpenes and a biflavonoid from Diplotropis purpurea.

Key Words: Deguelia duckeana; Duroia macrophylla; Diplotropis purpurea; flavonoids; alkaloids; terpenes;
Fabaceae; Rubiaceae.
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Abstract

Purpose: Honeybush herbal tea, produced from a number of Cyclopia species endemic to South Africa, has
international appeal due to its sensory and health-promoting properties. The latter include anti-diabetic, anti-obesity
and anti-carcinogenic effects, attributed to the presence of phenolic compounds. Phenolic profiling and determining

the effect of processing on the phenolic profile of products such as nutraceutical extracts are therefore critical.

Experimental description: Species-specific high-performance liquid chromatography (HPLC) methods were
developed for identification and quantification of phenolic compounds in honeybush plant material and extracts
from C. subternata, C. maculata, C. genistoides and C. longifolia. Compounds were identified using UV-Vis and
mass spectrometric spectra, while diode-array detection (DAD) was used for quantification. The HPLC-DAD
methods were validated and applied to investigate within and between species phenolic variation and the effect of

processing.

Results: Phenolic compounds from the benzophenone, xanthone, dihydrochalcone, flavanone, flavone and
phenylpropanoid classes have been identified to date in the four Cyclopia species investigated. The phenolic profiles
of the species differs qualitatively and quantitatively. The phenolic composition showed large quantitative variation
between extracts from individual seedling plants for C. subternata, while much less variation were observed for C.
maculata. The latter species would therefore be preferred for production of standardized nutraceutical extracts.
Herbal tea processing was shown to introduce large losses of many of the phenolic compounds in C. subternata, C.
maculata and C. genistoides, while others were not affected, thus changing the relative ratios of compounds. When
consumed as herbal tea, honeybush infusions can contribute significantly to the dietary intake of phenolic classes
not well-represented by other sources, e.g. dihydrochalcones (C. subternata), benzophenones and xanthones (C.
genistoides and C. longifolia). Chemometric analysis of chromatographic fingerprints obtained for extracts of C.

subternata and C. maculata enabled identification of possible biomarkers for antioxidant activity.

Conclusions: Phenolic profiles of honeybush extracts and infusions showed large variation within and between
species and were substantially affected by processing. Species-specific HPLC methods were essential to obtain
comprehensive phenolic profiles for identification and quantification of minor compounds. These methods will in
future be used in combination with chemometric analysis of fingerprint data to enable identification of biomarkers

for bioactivity.

Key Words: Honeybush, Cyclopia spp., HPLC, chromatographic fingerprinting
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Abstract

Nowadays, there has been an increase in demand for new technologies allowing reliable, inexpensive and rapid
analysis in food industry. In such a context, electronic tongues (eTs) have emerged as promising alternatives,
particularly when a full component-by-component analysis is not really necessary, such as for comparisons against
a standard, discrimination of subtle differences during the manufacturing process, or detection of changes in the
products as a function of time or conditions. The eTs are multisensor systems consisting of an array of nonspecific
and low-selective sensors with cross-sensitivity to different species in complex mixtures and uses advanced
mathematical procedures for signal processing based on pattern recognition. Unlike traditional analytical techniques
such as mass spectroscopy and gas or liquid chromatography, the eTs allow the identification of mixtures of samples

as a whole without having to identify individual chemical species within the sample mixture.

Recently, in order to simplify largely the construction of the eTs, particularly the preparation of the sensing
materials, we have developed a novel combinatorial approach.! The idea is to use only a very small number of
simple and easily accessible molecules as building blocks, then mix them at well controlled manner and allow the
mixtures to self-assemble on the sensors to prepare a multisensor system. Such an array was then combined with an
optical detection system, surface plasmon resonance imaging (SPR imaging). The resulting eT is able to generate
unique 2D continuous evolution profiles and 3D continuous evolution landscapes behaving as “fingerprints” for
identification and differentiation of liquid samples. Based on pattern recognition, the eT is very efficient for analysis
of food samples? 3, such as beer, wine, and different milks. Moreover, the eT has proven effective for monitoring
changes in the mixtures as a function of time, such as deterioration of UHT milk, demonstrating its potential for
quality control applications. More importantly, this eT is versatile. It is also very efficient for analysis of proteins,*

4 even capable of differentiating proteins with very similar structures.
Key Words: electronic tongues, pattern recognition, SPR imaging, food samples, protein
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Abstract

In the pursuit of new bioactive natural products, the demand to rapidly identify compounds present, in ever
decreasing amounts, in complex crude extracts has become a limiting factor. Despite improvements in HPLC-NMR
hardware and pulse sequences, no extensive limit of detection (LOD) investigations have been reported for the
acquisition of 2D NMR spectroscopic experiments acquired through HPLC-NMR. The LOD for five key 1D and
2D NMR spectroscopic experiments were established for a 500 MHz HPLC-NMR system equipped with a 60 pL
conventional flow-probe, using two reference compounds, including the on-flow (WET 1D proton), stop-flow
(WET1D proton), gCOSY, HSQCAD and gHMBCAD NMR experiments. Once established, application to a

multiple component natural product crude extract was implemented to rapid identify the components present.

The Marine and Terrestrial Natural Product (MATNAP) research group in the School of Applied Sciences at RMIT
University in Melbourne, Australia, has been utilizing HPLC-NMR in conjunction with HPLC-MS to conduct
chemical profiling/dereplication of the crude extracts associated with a range of Australian marine and terrestrial

organisms. This presentation will highlight some of the more recent studies.
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Abstract

Cyanobacteria evolved more than 2.5 billion years ago and shaped the global atmosphere by decreasing the
atmospheric carbon dioxide (CO2) concentration while increasing the proportion of molecular oxygen (02).
Ribulose-1,5-bisphosphate carboxylase/ oxygenase (RubisCO) is key to the evolution of photosynthesis and
catalyzes the central reaction of Ci-fixation where ribulose-1,5-bisphosphate (RUBP) reacts with CO2 to produce
two molecules of 3-phosphoglycerate (3PGA). High levels of atmospheric CO2 in Earth’s early history favored the
carboxylation reaction. But RubisCO also accepts O2 as a substrate. The oxygenase reaction competes with Ci-
fixation and produces equimolar amounts of 3PGA and the toxic product 2-phosphoglycolate (2PG). Cyanobacteria
adapted to increasing atmospheric O2 both, by largely avoiding 2PG production via the evolution of an efficient
CO2 concentrating mechanism (CCM) and by evolving mechanisms for 2PG degradation through photorespiratory
2PG metabolism. GC-MS based profiling of primary metabolism applied to Synechocystis sp. PCC 6803 wild type
(WT) shifted from high to low inorganic carbon (Ci)-availability in comparison to mutants that are defective for
2PG metabolism, Ci-regulation, and the Ci-uptake and carboxysome components of the CCM reveals activation of
photorespiration under Ci-limitation and how Synechocystis acclimates metabolism, physiology and growth to
intracellular Ci-limitation.
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Abstract
Purpose: The major goal of the project was to determine if the Biolog (Haywood, CA) platform, Phenotype
MicroArrays (PM) could be utilized to distinguish human disorders based on their metabolic profile which in turn

might allow for insight into treatment approaches.

Experimental description: We employed plates PM M1-M8 of the Phenotype MicroArrays platform to explore
cell utilization of single compounds as an energy source or metabolic effectors in patients with various human
genetic disorders with or without known gene mutations.

Results: We have successfully applied the PM methodology to establish: 1) Reduced utilization of tryptophan in
both fibroblasts and lymphoblastoid cell lines from patients with autism spectrum disorders; 2) Abnormal utilization
of critical cytokines mediating the immune response of both fibroblasts and lymphoblasts from patients with a
duplication of MECP2 and recurrent infections; 3) Abnormal response to growth factors of fibroblasts from affected
tissue from patients with segmental overgrowth; 4) Increased sugar metabolism in lymphoblastoid cell lines from
patients with ADD/ADHD in a Fragile X cohort; 5) Patients with the FG syndrome and with Lujan syndrome
exhibited different metabolic profiles even though both have mutations in the same gene, MED12.

Conclusions: The PM assay represents a novel approach to investigate the cellular metabolism and evaluate the
functional impact of genetic alterations on metabolic pathways. The assay does not require any prior knowledge of
how a particular gene may affect a metabolic pathway. Most importantly, the findings may point to an avenue of
potential treatment otherwise not evident from the information known on the function of the gene.
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Abstract

Isoprenoids represent the largest class of small molecules on earth with more than 40,000 compounds described.
They are essential for life, participating in a wide variety of biological functions spanning from
compartmentalization and stability to signaling and cell cycle control. The precursors of isoprenoids, isopentenyl
diphosphate (IPP) and dimethylallyl diphosphate (DMAPP), are synthesized via one of two independent pathways,
the classical mevalonate (MVVA) pathway or the alternative methylerythritol phosphate (MEP) pathway. Given that
humans use the MV A pathway while many pathogens use the MEP pathway, enzymes involved in the MEP pathway
have been investigated as potential drug targets. In addition, enzymes and/or products downstream of the
MEP/MVA pathway, such as dolichols, ubiquinones and menaquinone, vitamins (K and E), and prenylated proteins
in many pathogens differ from those of the human host. Several inhibitors that target both the MEP pathway and
downstream isoprenoid products have been developed and show efficacy against several pathogens. Despite the
biological relevance of isoprenoids, metabolomic analysis of isoprenoids has been a challenge due to their
complexity and diversity, especially in human pathogens. We have evaluated several targeted and untargeted
metabolomic approaches to study the isoprenoid repertoire in the human malaria parasite and their interaction with

the human host’s metabolism that may reveal new targets for therapeutic intervention. [1]
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Figure 1. Isoprenoid biosynthesis in the human malaria parasite Plasmodium falciparum
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Abstract
TCM (raw materials) having the best prescription and constant chemicals that had been proved by pharmacological
and toxicological tests can be served as the standard prescription (SP): Markers contents should be within + 5%,

Sm>0.95 and 95<P,<105%, by which SP can be regained at any times. Firstly determine SP fingerprints twice using
accompanying method to establish the reference fingerprints ( RFP ) by averaging method, secondly determine
sample fingerprints twice to give the mean, finally calculate both the macro qualitative similarity S, and macro
quantitative similarity P between sample and RFP by systematically quantified fingerprint method (SQFM) aided

through {Digitized evaluation system for super-information characteristics of chromatographic fingerprints in

TCM) 4.0 software invented by Professor Guoxiang SUN, which can identify quality authenticity and entirely

quantify all chemicals. The method can thoroughly cancel all errors from a solid RFP and ensure the consistency
(allelic) of chemical substances control so as to ensure TCM of stable and consistent efficacy (equivalent). It can
serve as a universal quality control measurement for TCM manufacturing process that is of greatly scientific
accurate in practice.

China and most other countries all over the world all using double layer control for chromatographic fingerprints,

the relative characteristic fingerprints ( RCFP ) obtained by plotting the relative area (RA) against the relative

retention time ( RT) constructs the first layer control, and when RFP obtained from directly detection constructs a
practical fingerprint may served as the second layer control (Fig.1). Currently popular access: @ RCFP mode is
used only for qualitative identification for profiles; @ Solid RFP control mode only has a qualitative identification
meaning due to a great error may caused by both time and detection system differences; 3 SP-RFP control mode
determines both RFP and sample fingerprints synchronously to possess the flexible and sensitive characteristics to
cancel errors efficiently. Hence SQFM can achieve overall fingerprints quantification based on SP-RFP control
mode. So SQFM, SP-RFP control mode combined with double layer control will bring great changes in overall

quality control for TCM, which is an excellently meaningful revolution.

Key Words: TCM ; standard prescription (SP); the relative characteristic fingerprints; quality control Revolution;
RCFP mode; Solid RFP control mode; SP-RFP control mode; SQFM
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Abstract

Purpose: To achieve the simultaneous identification and quantitation of metabolites of midazolam from single
micro-liter samples of mouse blood and in doing so improve the ethical treatment of animals by reducing both the
number of animals needed and blood sampling volumes. In addition, the use of ion mobility separation to enhance
metabolite coverage and further characterize metabolites in incubations of hepatocytes from a number of animal

species.

Experimental description: Midazolam was dosed to both humanized, chimeric mice and wild-type mice, with a
single micro-litre sample of whole blood extracted at each sampling time point. Samples were prepared by protein
precipitation and centrifugation. Supernatants were injected directly into a microfluidic separation device coupled
to QToF MS for identification and pharmacokinetic profiling of metabolites. Separately, hepatocytes of mouse, rat,
dog and human were incubated with midazolam and prepared for analysis by quenching with acetonitrile followed
by centrifugation. Supernatants were injected into the microfluidic separation device coupled to an ion-mobility
enabled QToF MS and analysed in both ionisation polarities. Collisional cross sections were determined for all

analyte species.

Results: Metabolite identification and pharmacokinetic profiles were obtained from single micro-liter samples of
whole blood from chimeric mice and wild-type mice. The data show significant differences between the two types
of mice. A number of previously undetected metabolites were also detected in whole blood samples. lon mobility
has enabled the separation and detection of isobaric metabolites in samples from hepatocyte incubations. CCS

measurement indicates a number of positional isomers for a range of glucuronyl metabolites.

Conclusions: Enhanced sensitivity provided by the use of microfluidics has enabled the simultaneous identification
and quantitation of midazolam and a number of its metabolites from a single micro-litre of whole blood. Previously
unrecorded metabolites were recorded as a result of the increased sensitivity and separation power of the techniques

used.
Key Words: Metabolite profiling, DMPK, microfluidics, ion mobility, collisional cross-section
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Abstract

Purpose: Accurate quantification of the chemical heterogeneity of solid materials is a highly demanding task in
many different fields of applications. Various technigues, including e.g. SIMS, LA-ICP-MS, GD-MS, are to date
applied in this field of research, each with different measurement capabilities and limitations. In our contribution
we will present high resolution chemical depth profiling studies at sub-nanometer scale of materials and processes

currently used in the semiconductor industry by using a sensitive laser ablation/ionization mass spectrometer.

Experimental description: Chemical analyses were conducted by combining a fs-laser ablation/ionization ion
source (pulse width t ~ 190 fs, wavelength A = 775 nm, laser spot diameter @ ~ 15 um) with a miniature (160 mm
x @ 60 mm) reflectron-type time-of-flight mass spectrometer (instrument name LMS) originally designed for in situ
space exploration.1,2 Electrochemically deposited Cu samples bearing spatially-confined impurity layers were used
as platform for the development of a novel quantitative depth-profiling technique. These samples were fabricated
under galvanostatic conditions by means of an additive-assisted plating procedure (discussed in detail), which is
used in the semiconductor industry for the fabrication of small sized Cu interconnect architecture of Si-based logic
and memory devices.3,4

Results: The quantification of the mean ablation rate by means of optimizing the applied laser irradiance and single
shot experiments allowed for optimal depth profiling conditions with unprecedented vertical resolution in the sub-
nm range. The actual instrument performance, including its high detection sensitivity (~10 ppb concentration in
sample material, atomic fraction), high spatial (um-range) and depth resolution (sub-nanometer), and dynamic range
of more than 108 enabled high precision and quantitative chemical analysis of the grain boundary sites where the
impurities (residues of the additive-assisted plating procedure, e.g. C, N, O, S) within the Cu deposit are
incorporated. Furthermore, with the knowledge of the ablation rate of sample material we were able to quantify the

mean thickness of the embedded contamination layers to about 22 nm.

Conclusions: The current capabilities of our Laser Ablation/lonization Mass Spectrometer allow for the sensitive
quantification and chemical identification of impurity layers embedded in the deposited Cu material with a high
vertical resolution and over a vertical distance of tens of micrometers. With the gathered information we are now
able to study the chemical nature of these layers in more detail. Furthermore, the performance of the presented

system opens new perspectives in various fields of research where high spatial resolution is mandatory.

References: [1] A. Riedo et al., J. Anal. At. Spectrom. 2013, 28 1256-1269. [2] M. Tulej et al., Geostand. Geoanal.
Res. 2014, 38, 441-446. [3] V. Grimaudo et al., Anal. Chem. 2015, 87, 2037-2041. [4] P. Moreno-Garcia et al. to

be submitted to Advanced Materials.
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Abstract

Purpose: Anchoring polymers anchored to the inside surfaces of microtubes is a way of controlling the permeability
of the tubes. In the absence of flow, the structure of the anchored polymers and the tube interior depend on the
polymer species and size, solvent, and tube size. When the liquid is flowing down the tube, this flow is affected by
the polymer but, conversely, the polymer itself is perturbed by the flow. Earlier calculations and theories have
predicted large effects of the solvent flow on the polymers, but with conflicting predictions of increase and decreases

in the thickness of the polymer layer.

Theoretical description: We have developed a theory of these systems that treats the mutual effects of the
interacting polymer layer and the solvent flow in a self-consistent fashion. It is based on the numerical self-
consistent theory often used for polymer systems in static situations. It can be applied to various geometries and

kinds of polymers.

Results and Conclusions: We have found that, in most cases, the predicted large effects of the solvent on the
polymers would occur only at flow rates far beyond experimentally accessible ranges. Our theory predicts that the
polymers tilt in the direction of the flow, and they may or may not stretch depending on the nature of the polymers
but, in any event, these effects would be small in actual experiments. This means that, in these regimes, the tube
permeability is independent of the driving pressure gradient, and the polymer profiles in the presence of flow are
very similar to those in the static systems. We quantify the effects of the polymer on the tube permeability in terms
of'a small number of controlling parameters, and identify regimes where the systems are most amenable to “tuning”
by, for example, temperature or solvent quality. The approach also allows for detailed analysis of the individual

bonds along a chain, with or without flow.

Key Words: anchored polymers; tube permeability; numerical self-consistent field theory; rod-like polymers;

Gaussian polymers; nearly free nonlinearly elastic polymers; bond angles and correlations
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Abstract

Purpose: We investigated how physico-chemical properties of charged droplets are affected by the electrospray
process, using simultaneous in situ measurements by laser-induced fluorescence (LIF), Fraunhofer diffraction and
mass spectrometry. The optical setup permits us to profile pH, solvent fractionation, sizes, and temperature changes
of the droplets as they evaporate in an electrospray plume by measuring both the angular scattering pattern and

emission spectra of a solvatochromic fluorescent dye. Mass spectra are recorded simultaneously.

Experimental description: Based on the current state-of-the-art of imaging of sprays, we propose a new
experimental approach that combines simultaneous in situ measurements by laser-induced fluorescence and
Fraunhofer diffraction with mass spectrometry measurements. For this purpose we implemented a laser-induced
fluorescence profiling setup in conjunction with a fast, high-resolution particle sizing scheme on a modified Agilent

Jet Stream electrospray source coupled to a single quadrupole mass analyser.

Results: These mass spectrometry and optical spectroscopy investigations allow us to study the relation between
the observed charge-state distributions of protein anions and physico-chemical properties of evaporating droplets in

the spray plume.

Conclusions: The combination of mass spectrometry with optical spectroscopy investigations allowed us to study
the relation between the observed charge-state distributions of protein anions and physico-chemical changes of
evaporating droplets in the spray plume. The present results are in favor of a partial refolding of the protein as the
water percentage increases in the plume due to the preponderant evaporation of the most volatile solvent component
methanol. Fluorescence strategies such as Fluorescence Resonance Energy Transfer (FRET) or time resolved
fluorescence could offer a complementary investigation to probe the evolution of proteins structures along the
electrospray plume. Visible dyes tagged to proteins could be used in our current experimental set-up to better address
conformational changes in electrosprayed proteins. Works along these lines are currently underway in our

laboratory.
Key Words: Electrospray; Fluorescence; Peptides and Proteins; Profiling; Charge state distribution
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Abstract

Purpose: Study by thermogravimetry (TG) and derivative thermogravimetry (DTG), the quantitative evolution of
the main phases formed in the hydrated products in cylinders treated with CO: at different times of carbonation,
within the 24 h of carbonation. The respective compressive strength was also measured as a function of time of
carbonation.

Experimental description: The paste was cast in 25 cylinders with 25 mm of diameter and 50 mm of height and
was demolded after an initial hydration of 6h in an environment with RH=100%, followed by a treatment with CO-
at 7 different times of carbonation: 1, 2, 4, 8, and 12h in a controlled climatic chamber maintained at RH of 60%.
After the carbonation treatment in the chamber, four cylinders for each carbonation time, were cured in an
environment with RH = 100 %, during 14 days and thee compressive strength in this age was measured. The
compressive strength test, was performed in a SHIMADZU machine, model UH—F1000 kN with a loading speed
of 0.01 mm/min following the Brazilian standards. Aliquots from 4 regions were extracted to the TG/DTG analysis.
The thermal analysis were performed in a TA Instruments, SDT Q600 model, TGA/DTA/DSC simultaneous
apparatus at a heating rate of 10 °C min-1, from 35 to 1000 °C, by using 100 mL min-1 of nitrogen flow.

Results: During the carbonation process, the low relative humidity ambient causes the release of free water and
some of the combined water from the hydrated phases, promoting an aqueous phase flow from the inner to the outer
regions of the paste. The higher CaCOs content in the outer regions, due to the lixiviation of Ca++ to these regions,
modified the content of it in the inner regions. In this period, the degree of polymerization of crystalline structure
was not been modified by the loss of bound water and the shrinkage of the structure, promoted the increase of the
mechanical resistance.

After this period of carbonation, the mechanical resistance begins to decrease due to the fact that the carbonation
degree increases toward the inner regions of the cylindrical paste, by the carbonation of inner Ca(OH)2 phases, as

well as of the hydrated calcium silicate phases, for higher carbonation times.

Conclusions: In spite of the CO2 exposure time increases its capture, which may completely carbonate the paste, a

practical time limit must be chosen, to avoid affecting negatively the resulting mechanical resistance of the paste.
Key Words: CO: capture - Early cement curing - Early stage hydration - Thermogravimetry
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Abstract

Colorectal adenoma is a premalignancy of colorectal adenocarcinoma. Critical genetic alterations occur in this stage
of colorectal tumorigenesis. However, very few comprehensive genome analyses were performed for colorectal
adenomas. Our group had sequenced the whole exome of one advanced colorectal adenoma. Interestingly, we
identified genetic alterations in multiple cellular pathways[1]. In the current study we sequenced the whole exome
of genes that were found to be mutated in our previous studies. In addition, we sequenced 96 genes including those
that were previously reported to have mutations in colorectal adenoma, those that are frequently mutated in
colorectal adenocarcinoma, and those in the adhesion and ubiquitin pathways reported to have mutations in
colorectal adenocarcinoma. We found that our previously reported genes are indeed mutated in additional 40
patient's advanced colorectal adenomas. More strikingly, we found that, even only within selected panels of genes,
mutations occurred frequently in adenomas and that genes including p53, SMAD4 and ATM which were thought
to be mutated in the late stage of colorectal cancer development are also mutated in the adenomas. The identification
of additional mutations provides insights into new targets for early diagnosis and preventive therapies of colorectal
neoplasm.
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Abstract

Purpose: Although less frequent (1% of all breast cancer) than in older women, breast cancer (BC) in very young
women (BCVY),(<35 years old) often exhibits larger tumor sizes, high pathological grade, high proliferation
percentage, nodal involvement, and greater HER2+ percentage, usually associated with a poorer prognosis. BC and
BCVY might arise as different disease entities derived from different underlying mechanisms.

MicroRNAs (miRNASs) are short RNA molecules with post-transcriptional regulatory function, usually silencing
targeted mRNAs. Recently, miRNA profiling has arisen as major approaching study technique, demonstrating a
widespread miRNA deregulation in various tumor types.

In this study, we offer a miRNA profile of a subset of BCVY patients and evaluate whether there are any miRNA
deregulated pointing out some pathway to better understand the ongoing mechanism and characterize BCVY as a

new molecular entity.

Experimental description: We performed a comprehensive study of miRNA expression using miRNA Affymetrix
2.0 array. We extracted RNA from FFPE tumor tissue of both 44 BC patients <35years (BCVY) and 46 older than
45years in two age groups (45-65 and >65), we used normal breast tissue as a control and evaluated the differences
in expression of each age group. We tried to validate most interesting miRNA by gRT-PCR. We performed
enrichment analysis of multiple miRNA target genes (DIANA mirpath) to search for putative pathways that could
be deregulated by the miRNAs.

Results: We obtained a differential and uniqgue miRNA expression profile of 121 miRNAs (p-value<0.05), 96 of
those with FDR<0.05. After hierarchical clustering, samples were unsupervised grouped according to their age,
neither by subtype nor by tumor characteristics. Of the 11 miRNA selected for validation, we were able to validate
differences in the expression of 6 miRNAs: miR-1228*, miR-3196, miR-1275, miR-92b, miR-139, miR-1207,
moreover, all of the miRNAs maintained the expression’s trend. The validated miRNAs pointed out pathways
related with cell motility and invasion (adherens junction, chondroitin sulfate biosynthesis, cell adhesion molecules)

and cell proliferation (calcium signaling, wnt signaling).Conclusions: describe your conclusions.

We performed a comprehensive study of the miRNA expression on a total of 90 BC patients, detecting a differential
molecular profile in BCVY patients, suggesting that there might be a different underlying mechanism and that
BCVY could be identified as a different entity

Key Words: microRNAs, breast cancer very young women, molecular profiling
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Abstract
Purpose: To define the core genomic alterations in pheochromocytomas (PCC) and paragangliomas (PGL).

Experimental description: We performed the integrated genomic analysis of gene copy number, whole-exome
sequencing, DNA methylation, miRNome and transcriptome datasets in a collection of PCC/PGL from the French
COMETE Network.
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Results: We found that PCC/PGL are characterized by a very low mutation load with no significantly mutated genes
or focal copy number alterations (CNAS). In contrast, we detected recurrent broad CNAs encompassing the biallelic
inactivation of the known PCC/PGL susceptibility genes. We also identified DNA methylation and miRNA
expression clusters strongly associated with known molecular groups. Of note, overexpression of the miRNA cluster
182/96/183 is present exclusively in SDHB-mutated tumors and SDHB knockout murine chromaffin cells.
Moreover, overexpression of miR-183 or miR-96 in mouse chromaffin wild type cells promotes the activation of
the epithelial to mesenchymal transition program. On the other hand, a marked silencing of the imprinted DLK1-
MEG3 miRNA cluster, associated with loss of heterozygosity of 14932.2, was found as a potential driver in a subset

of sporadic tumors.

Conclusions: The genomic landscape of PCC/PGL is mainly driven by distinct germline and/or somatic mutations

in susceptibility genes and reveals different molecular entities, characterized by a set of unique genomic alterations.
Key Words: Paragangliomas, integrated genomics, clustering consensus analysis.
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Abstract

Diffuse large B-cell lymphoma (DLBCL) displays striking heterogeneity at the clinical,genetic and molecular
levels. Subtypes include germinal center B-cell-like (GCB) DLBCL and activated B-cell-like (ABC) DLBCL,
according to microarray analysis, and germinal center type or non-germinal center type by immunohistochemistry.
Although some reports have described genomic aberrations based upon microarray classification system, genomic
aberrations based upon immunohistochemical classifications have rarely been reported. The present study aimed to
ascertain the relationship between genomic aberrations and subtypes identified by immunohistochemistry, and to
study the pathogenetic character of Chinese DLBCL. We conducted immunohistochemistry using antibodies against
CD10, BCL6 and MUML1 in 59 samples of DLBCL from Chinese patients, and then performed microarray-based
comparative genomic hybridization for each case. Characteristic genomic differences were found between GCB and
non-GCB DLBCL from the array data. The GCB type was characterized by more gains at 7q (7q22.1, P < 0.05) and
losses at 16q (P < 0.05), while the non-GCB type was characterized by gains at 11g24.3 and 3913.2 (P < 0.05). We
found completely different mutations in BCL6+ and BCL6- non-GCB type DLBCL, whereby the BCL6- group had
a higher number of gains at 1q and a loss at 14932.13 (P < 0.005), while the BCL6+ group showed a higher number
of gains at 14g23.1 (P = 0.15) and losses at 6q (P = 0.07). The BCL6- group had a higher frequency of genomic
imbalances compared to the BCL6+ group. In conclusion, the BCL6+ and BCL6- non-GCB type of DLBCL appear

to have different mechanisms of pathogenesis.

=1 =] Figure 1. Genome-wide frequency of genomic imbalance in
~ y— 7
M&“’MWWW. DLBCL subtypes: Non-GCB group (26 cases), GCB group (20
. ; S cases).
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Abstract

Purpose: Accuracy profile is a possible decision-making graphical tool to decide whether an experimental
procedure is valid, and its use has been widely discussed for physicochemical methods. In macular microbiology
area, real-time PCR (qPCR), a quantification method, has been developed to numerate bacteria in biological samples
such as feces. This study describes a novel validation procedure of gPCR based on accuracy profile to estimate
bacterial concentrations in fecal samples.

Experimental description: To assess the performance of the method, measurements by qPCR of axenic fecal
samples spiked with a measured quantity of known bacterial species (Bacteroides fragilis, Bifidobacterium
adolescentis, Enterococcus faecium, and Escherichia coli) were performed under repeatability and intermediate
precision conditions. Data collected were used to compute a tolerance interval that was compared to a defined
acceptance interval.

Results: The method is valid and relevant for the studied validation range of 8.20-10.24 and 7.43-9.47 logio CFU/g
of feces to ensure proper measurement of B. fragilis and E. coli, respectively (figure). The LOQ is 8.20 and 7.43
logio CFU/g. In contrast, the method is not valid for the quantification of E. faecium and B. adolescentis, but by
applying a correction factor of +0.63 logio CFU/g, it can be considered valid for E. faecium. This correction is

included in the final results.
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Figure: Accuracy profiles for p = 95% and A = 0.5 log10 CFU/g. The red line represents the bias of the method;
dashed blue lines are the tolerance limits that define the 95% tolerance interval around the bias, i.e., the precision

of the method; green points are raw data; dotted lines are the acceptance limits that show the validation area.
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Conclusions: In conclusion, the accuracy profile is a statistical tool that is easy to use and totally adapted to validate

real-time PCR. This method is suitable to quantify bacteria in feces.
Key Words: Accuracy profile, real-time PCR, validation procedure, intestinal microbiota

Acknowledgements: We thank J. Manceau for validation support, J-G. Rolland and P. Houee for technical support
and M. V. Vasseur for material support. A part of the work was supported by a PhD studentship from ANSES.

Correspondence: manuel.saint-cyr@anses.fr; ANSES, Ploufragan/Plouzané Laboratory, Hygiene and Quality of
Poultry and Pork Products Unit, BP 53 F22440 POUFRAGAN, FRANCE.

140



ISPROF 2015 - Proceedings

O 24B - Aberrant sialyl Tn expression in cancer cells and its role in immune

tolerance

Paula Videira'?, Myléne Carrascal®, Liliana Loureiro?, Carlos Novo??

Faculty of Sciences and Technology. NOVA University of Lisbon. Campus de Caparica. 2829-516. Caparica.
Portugal. 2Glycoimmunology Group, Faculdade CEDOC, NOVA Medical School, Faculdade de Ciéncias
Médicas, Universidade NOVA de Lisboa, Lisbon, Portugal S3UEIPM, Instituto de Higiene e Medicina Tropical,
Universidade NOVA de Lisboa, Portugal

Abstract

Purpose: The majority of high-grade bladder tumours expres the cancer associated glycan, sialyl Tn (STn). STn
antigen is associated with an increased expression of CD1a, a marker expressed by immature dendritic cells (DCs)
and low levels of Thl-inducing cytokines IL-12 and TNF-a. Here we sought to evaluate the impact of the malignant
phenotype-associated glycan, sialyl-Tn (STn) in the function of DCs and T cells. In addition, we aim to develop

novel immunotherapies against STn.

Experimental description: We established STn overexpressing bladder cancer models and set up a co-culture assay

that mimics tumor microenvironment consisting of tumor cells plus human DCs and T cells.

Results: Human DCs co-incubated with STn* bladder cancer cells, had an immature phenotype (MHC-11"",
CD80"" and CD86'°%) and were unresponsive to further maturation stimuli. When contacting with STn* cancer
cells, DCs expressed significantly less IL-12 and TNF-a. Consistent with a tolerogenic DC profile, T cells that were
primed by DCs pulsed with antigens derived from STn* cancer cells were not activated and showed a FoxP3"ia
IFN-y'™" phenotype. Blockade of STn antigens and of STn* glycoprotein, CD44 and MUC1, using specific

antibodies in STn* cancer cells was able to lower the induction of tolerance and DCs become more mature.

Conclusions: Our data suggest that STn-expressing cancer cells impair DC maturation and endow DCs with a
tolerogenic function, limiting their capacity to trigger protective anti-tumour T cell responses. STn antigens and
STn* glycoproteins are potential targets for circumventing tumour-induced tolerogenic mechanisms. Presently we
are developing function blocking antibodies towards STn expressing cancer, using animal mucins and cell line

extracts as immunogens. Preliminary results on antibody specificity will be shown.
Key Words: bladder cancer, aberrant glycosylation, immune evasion, dendritic cells, antibodies
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Abstract

Proteome analysis of urine samples is challenging due to the substantial differences in the abundance between
individual proteins. The presence of highly-abundant molecules (e.g. alboumin, immunoglobulins) can impair the
detection of lower-abundance molecules and thus, hinder the identification of putative biomarkers. This effect is
even more pronounced in the analysis of urine from CKD patients, where the excretion of highly-abundant proteins
is substantially elevated. In this presentation, examples of the application of various urinary protein fractionation
methods in combination to LC-MS/MS analysis as applied for biomarker discovery will be presented. These include
IMAC fractionation as applied to the discovery of bladder cancer biomarkers as well as the application of abundant-
protein depletion kits (immuno- or ion-exchange-based) for the enrichment of low-abundance proteins in urine from
CKD patients. Our data show that impact of fractionation on biomarker discovery depends on disease under
investigation and albumin content, and appears to be minimal when studying CKD at low starting urine volumes
(typically available in large scale clinical studies). Specifically, in this case, no added value of the application of
depletion strategies compared to non-fractionated urine may be observed for proteome coverage, protein sequence
coverage or relative abundance and LC-MS running conditions (protein load, LC run time, MS settings) become
even more critical for increasing comprehensiveness of analysis. Examples of such applications in the investigation

of markers for CKD progression will be briefly presented.
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Abstract

There are differences between HIV negative and positive tuberculous meningitis (TBM) patients with respect to the
clinical manifestation, prognosis, laboratory examination and drug resistance. However, no agreement was got on
whether these differences could provide important information for the timely and accurate diagnosis of TBM. We
analyzed the clinical and laboratory information of 118 cases of TBM patients in West China Hospital from 2010
to 2011.0ur results indicated that 17.65% TBM patients might fail to be timely diagnosed and receive therapy if the
clinicians establish the diagnosis of TBM based only on the symptoms and signs of meningitis, laboratory
examination of CSF and CT/MRI results. 4 cases (17.4%) had CSF 1gG index increased and 18 cases (78.3%) had
CSF compose rate increased. 22 cases (62.9%) showed blood brain barrier damage and 4 cases (11.4%) also showed
CSF 1gG compose. The phenomenon of CSF 1gG compose is different from the traditional concept that there was
only blood brain barrier damage in TBM. 14 cases (40%) had resistance to drug, among which 2 cases (5.71%)
showed monoresistance to RFP and 6 cases (17.1%) showed monoresistance to INH. 4 cases (11.43%) were MDR-
TB and 2 cases showed resistance to more than one drug. Follow the British Infection society guidelines, more than
10% TBM maybe ignored or even misdiagnosed. In addition, we provide some evidence that permeability of blood

brain barrier may influence the effective of anti-TB drugs.
Key Words: Tuberculous Meningitis; Drug Resistance; HIV infection.

Table Genotypically drug susceptibility profile of the GenoType MTBDRplus and MDRsl Assay

Drug Resistance Patterns Results of MDRplus and MDRsl  Number of resistance  Percentage (%)

Resistance to more than one drug 14 40
Resistance to more than one drug 2 5.71
MDR-TB 4 11.43
Monoresistance to RFP 2 5.71
Monoresistance to INH 6 17.1
Monoresistance to FLQ 0 0
Monoresistance to KAN 0 0
Monoresistance to EMB 0 0
resistance to REP+INH 3 8.57
resistance to REP+EMB 1 2.86
resistance to REP+INH+FLQ 1 2.86
resistance to INH+FLQ+EMB 1 2.86
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Abstract

Objectives: Compelling studies have implicated that Wnt signaling pathway plays an important role in the
development and progression of tuberculosis, however, the exact mechanisms remain unknown. For the first time,
we took a pathway based candidate gene approach in a Chinese Han population to investigate the association of

promoter polymorphism the Wnt signaling pathway with tuberculosis risk from the host genetic perspective.

Methods Fifteen single nucleotide polymorphisms (SNPs) from promoter regions of five key genes in the Wnt
signaling pathway (Wifl, Dkk1, Wnt3a, Wnt5a, Ctnnbl) were selected via searching the International HapMap
Project. The genotype analyses were conducted by the Massarray method for 512 unrelated Chinese subjects.
Common inflammatory markers C-reactive protein (CRP), erythrocyte sedimentation rate (ESR) and hematocrit
(Hct) were also detected using the automatic analyzer IMMAGE® 800 and Test® 1. Gene mRNA expressions were
measured on a subset of 402 subjects whose buffy coat fractions were available. Logistic regression analyses were

conducted to test the associations of the promoter polymorphism with tuberculosis risk and inflammatory markers.

Results The study group comprised of 260 tuberculosis patients (60.71% males and 39.29% females, age [mean *
SD] =42.11 £ 17.18 years) and 252 control subjects (58.08% males and 41.92% females, age [mean + SD] = 43.11
+ 12.01 years), and no significant differences in age and sex were observed (p = 0.589, 0.764, respectively).
Genotype distributions of all SNPs were in agreement with Hardy-Weinberg equilibrium (p all > 0.05). We found
that three SNPs of Ctnnb1 gene (rs3864004, rs9859392, rs9870255) were associated with decreased tuberculosis
risk, from the perspective of allele, genotype distribution and dominant model (p all < 0.05). Ctnnb1 haplotype
[GCA] was associated with a decreased tuberculosis risk (OR = 0.65, p = 0.008) and haplotype [CGG] showed a
higher risk with an odds ratio of 1.53(p = 0.008). The mRNA expressions of Ctnnb1 in tuberculosis patients were
significantly higher than those in healthy controls (15.21 £+ 3.10 vs. 5.28 + 1.09, p < 0.001). The dominant model of
rs3864004, rs9859392, rs9870255 was associated with decreased mRNA expression trend (p all = 0.025).
Subsequent analysis indicated the polymorphism of Ctnnb1 didn’t connect with inflammatory marker levels of CRP,
ESR or Hct (p all > 0.05).

Conclusion Our study indicates that Ctnnb1 promoter polymorphism is associated with tuberculosis susceptibility
and may also affect its MRNA expression levels, predicting that some SNPs in Wnt signaling pathway as genetic
markers for tuberculosis infection. Further epidemiological and functional studies in larger populations are

warranted to verify our results.

Key words: tuberculosis, polymorphism, Wnt signaling pathway
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Abstract
Purpose: Celiac disease (CD) is a permanent intolerance to wheat gluten and similar cereal proteins, mainly
prolamins, occurring in genetically susceptible persons. We purpose to evaluate the amount of toxic epitopes for

celiac patients of different wheat varieties and infer about their potential for breeding and end-use.

Experimental description: Different wheat varieties from several countries around the world were selected and
their amount of toxic epitopes measured by a competitive Enzyme-Linked Immunosorbent Assay (ELISA) with R5
monoclonal antibody. Furthermore, protein content was determined and gliadins fraction were analyzed by acid

polyacrylamide gel electrophoresis (A-PAGE).

Results: A great heterogeneity in the amount of toxic epitopes was found. For example, the wheat variety ‘Pernel’
(32.141 £ 877 ppm) presented 7-fold less toxic epitopes than ‘Apuesto’ (225.902 + 39.840 ppm). Moreover, protein
content and the amount of toxic epitopes presented a weak positive relation. This scenario emphasizes the
importance of specific epitopes, its primary structure and hierarchical importance in prediction of celiac disease.

Moreover, A-PAGE revealed several differences in the electrophoretic profile of wheat varieties.

Conclusions: There are important differences in the celiac disease toxic epitopes amount in the wheat germplasm
belonging to different countries. In this sense, the selection of wheat varieties with low amount and even wheat
breeding sounds like a very good possibility. In spite of this, further work concerning the importance and abundance

of specific toxic epitopes is required to better understand the potential of wheat germplasm.
Key Words: Wheat, Celiac Disease, R5 monoclonal antibody, A-PAGE.
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Abstract

Advanced analytic techniques such as Nuclear Magnetic Resonance (NMR) allow the investigation of the main
compounds of crude plant extracts. With these techniques, some compounds can be identified directly from the
extract such as already known or even determine if there are so far unknown ones. Then, the extract can be
fractionated to allow the isolation and further identification of the compounds and later assayed to find out the
activity. This lecture describes NMR spectral data analysis of different collections leaves extracts of an Amazonian
plant, Minquartia guianensis. The leaves were collected in four different periods (April/2005, July/2008,
August/2010 and February/2011, covering both dry and rainy seasons) and extracted with dichloromethane (DCM).
All extracts were analyzed by NMR. This methodology allowed to identify triterpenes and polyacetylene in all DCM

extracts, which were previously isolated (1,2), differing only in the percentage.
Key Words: Minquartia guianensis; terpenes; polyacetylene; Olacaceae.
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Abstract

Purpose: Yeasts are the major contributors to wine quality and sensory characteristics. The chemical composition
of wine and the production of flavor compounds depend on growing characteristics of yeast strains. For this reason
a rapid and non-invasive screening of the yeast aroma profiles is of outmost relevance. Proton-transfer-reaction
time-of-flight mass spectrometry (PTR-ToF-MS) showed promising results in monitoring Saccharomyces
cerevisiae volatile production in dough and bread (Makhoul et al. 2014).

Experimental description: Sixteen different wine yeast strains of Saccharomyces paradoxus, Saccharomyces
cerevisiae and their hybrids were selected for studying volatile organic compound (VOCs) release by a commercial
PTR-ToF-MS 8000 instrument (lonicon Analytik GmbH, Innsbruck, Austria) coupled to a multipurpose head-space
automated sampler (Gerstel GmbH, Mulheim am Ruhr, Germany). The samples (five biological replicates of each
yeast strain, the substrate used for their growth (solid YPD, Yeast Peptone Dextrose) and lab air) were left for 3
days in dark at 30°C. Then, the headspace of each sample was automatically measured 5 times every 260 minutes
for 60 seconds which guaranteed total replacement of headspace by pure air. Due to high ethanol production during
yeast growth, an inert gas dilution was applied in order to prevent primary ion depletion and formation of ethanol
clusters which might affect the quantification of volatiles. Data processing of PTR-ToF-MS spectra consists of dead
time correction, external calibration and peak extraction (Cappellin et al. 2010). For the further analysis the dataset
of mass peaks, which concentrations were significantly higher in at least one yeast strain than in a substrate, was
taken into account.

Results: Principal component analysis of total yeast aroma profiles showed a clear separation of yeast strains even
of those which are genetically similar. In addition, we were able to identify significant differences in off-flavor

sulfuric compounds produced in higher amount by wild strains (both S. cerevisiae and S. paradoxus).

Conclusions: In this work, for the first time, PTR-ToF-MS coupled to a multipurpose headspace automated sampler
was applied for a rapid and non-invasive analysis of the yeast colonies. The technique was successful in
characterizing of aroma profiles of different yeast strains and identifying difference in the release of important

classes of compounds.

Key Words: Saccharomyces paradoxus, Saccharomyces cerevisiae, PTR-ToF-MS, a multipurpose headspace

automated sampler
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Abstract

Purpose: Research has suggested a correlation between increased consumption of tomatoes and a decreased risk of
certain diseases, such as prostate cancer. As the carotenoid lycopene is the predominant pigment in tomatoes and
an efficient singlet oxygen quencher, many have focused on lycopene as the main bioactive compound in tomatoes
responsible for these protective effects. In order to better understand the biological impact of tomato
phytochemicals, untargeted metabolomics was used to assess the influence of lycopene and different tomato
varieties on the metabolome. Red, tangerine, and low carotenoid tomatoes were chosen for this study due to their

differing phytochemical profiles, in particular, differing carotenoid composition and content.

Experimental description: A 4-week feeding study was conducted using wild-type mice. Mice were fed an AIN-
93G purified diet in the control group and the same diet supplemented with either red tomato powder, tangerine
tomato powder, low carotenoid tomato powder, or lycopene beadlets in the treatment groups (n=10/group).
Untargeted metabolomics profiling of plasma and liver was performed using UPLC-QTOF-MS in both positive and
negative ionization modes. Resulting spectral data was processed and statistically analyzed using Agilent Profinder
and Mass Profiler Professional software. Metabolites found to be significantly different between the groups were

identified using accurate mass, fragmentation patterns and authentic standards when available.

Results: Of the approximately 20,000 features detected in plasma in positive and negative modes across all mice,
221 were found to be highly significantly different (p<0.001) in one or more of the treatment groups compared to
the control group. Interestingly, the plasma metabolite profiles of mice on the tangerine tomato diet were very
similar to those of mice on the low carotenoid tomato diets, while the red tomato fed mice tended to be the least
similar to other groups. In fact, a number of plasma metabolites in the red tomato fed mice were detected only in
that group. Some of the differentiating plasma metabolites have been tentatively identified as alkaloid derivatives,
fatty acid metabolites, and amino acid derivatives. Carotenoid and carotenoid metabolite differences were also

observed in the liver analysis. Work is ongoing to identify other differentiating metabolites in both plasma and liver.

Conclusions: An untargeted metabolomics approach can be used to identify changes to the global metabolome in
response to different dietary interventions. In this study, different tomato varieties altered the metabolomes of mice
compared to a control diet. Further studies need to be performed to determine if these markers of tomato

consumption can be translated to human studies.
Key Words: Metabolomics, Tomatoes, Lycopene
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Abstract

Purpose: Acute pancreatitis (AP) is an inflammatory disorder of the pancreas that can sometimes be lethal and that
has a steadily increasing incidence. Since early alterations in protein expression might play an important role in the
development of the disease, our aim was to determine the differentially expressed proteins of the pancreas within
the initiation phases of AP.

Experimental description: In this study, we reported a high-throughput proteomic quantitative profiling on rat
pancreatic subcellular fractions by a Tandem Mass Tag (TMT) proteomics strategy.

The early phase of AP was induced by two subcutaneous injections of 20 pg caerulein(Cer)/kg body weight at
hourly intervals[1]. TMT®6 analysis of three pancreatic samples and three control samples were performed for both
the soluble and the total membrane fractions of the pancreas. For protein identification, EasyProt engine and UniProt
database were used[2]. Isobar R package was used to calculate protein ratios and select differentially regulated

proteins between sample classes[3].Changes in protein expression were validated by Western blot assays.

Results: A total of 555 proteins (soluble fraction) and 686 proteins (membrane fraction) were identified with at least
two distinct peptides. Of them, 298 proteins or 77 proteins were found differentially expressed during AP in the
soluble or membrane fractions, respectively. We are currently characterizing novel and known candidates that might
be relevant to AP pathogenesis, including proteins related to inflammatory and stress responses, apoptosis or
cytoskeleton impairment.

Conclusion: These data should provide valuable information for unraveling the early pathophysiologic mechanisms
of Cer-AP and might unmask new potential biomarkers of the disease.

Key Words: Acute pancreatitis / Caerulein / Proteomics / TMT labeling
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Abstract
Purpose: The purpose of this work is to identify and validate protein substrates of HDACS.

Experimental description: We are using various techniques to decipher the substrate pool for HDACS. These
methods include fluorescent detection of enzymatic acetylation and deacetylation of proteins printed on human
proteome microarrays and tandem mass spectrometry to identify proteins UV-crosslinked to HDACS8 in mammalian
cells. We are then validating these hits through a computational algorithm designed to predict HDACS8 peptide
substrates and in vitro kinetic assays.

Results: HDACS displays deacetylase activity against human proteins printed on a microarray. These microarrays
allowed us to scan thousands of potential substrates and narrow our target list to a few dozen. Of these proteins,
many are known to undergo acetylation. Based on these data, peptides representing the local sequence around
acetyllysine residues in these proteins were scored using a structure-based computational algorithm, and those likely
to be deacetylated by HDACS8 were then analyzed by a stopped kinetic assay. Indeed, many of these peptides are

turned over by HDACS8 with catalytic efficiencies in the 10%-10° M5t range. Additionally, we have successfully
cross-linked HDACS to proteins in cell lysates and identified many of these interactions via mass spectrometry.

This approach has identified new putative HDACS substrates, as well as proteins previously reported to interact

with HDACS, including elongation factor 1-alpha 1.

Conclusions: We have identified a previously unreported pool of putative HDACS substrates. These proteins are
either deacetylated by HDACS on proteome arrays, or cross-link to residues in close proximity to the HDACS active
site, including nuclear and cytoplasmic proteins representing a diverse range of cellular function. We are further
validating some of these targets by in vitro kinetic analysis. The kinetic rate constants we have seen for some of
these peptides are comparable to previously reported HDACS8 substrates. Simultaneously, we are moving to

investigate the acetylation profiles of these proteins in vivo upon chemical perturbation of HDACS.
Key Words: Histone Deacetylase, HDACS, enzyme kinetics, proteome arrays, mass spectrometry
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Abstract
Purpose: Application of vancomycin, gentamicin and vancomycin plus gentamicin antibiotic stress on a
vancomycin-resistant Enterococcus faecalis strain from a clinical source and evaluation of the comparative protein

expression.

Experimental description: Different sub-inhibitory states of antibiotic stress of vancomycin (VAN, MIC 32
pHg/mL), gentamicin (GEN, MIC 64 pug/mL) and both together were applied. Isobaric tag for relative and absolute
quantitation (iTRAQ)-labeled stressed cells were compared against a pooled normal control followed by separation
using high pH reverse phase chromatography and on-line reverse chromatography. For peak analysis and
quantification Proteome Discoverer™ Software and MASCOT search algorithm for protein identification were

used.

Results: From differentially stressed bacteria (1/16 MIC VAN, 1/16 MIC GEN, and 1/16 MIC VAN + 1/64 MIC
GEN) proteins were identified through MS/MS after iTRAQ labelling and fractionation by reverse phase
chromatography. Differentially regulated proteins were detected and quantified allowing us to relate to the various
molecular functions on the cellular level.

Conclusions: The application of proteomic tools, namely iTRAQ and MS/MS, is a valuable asset for the study of
sub-inhibitory concentrations effect on the protein expression of clinical multi-resistant bacteria. The accurate
protein identification and quantification allows to determine how the cellular mechanisms behave facing a given
stress, which is very important when studying a public health concern revealing high adaptive and survival

capacities.
Key Words: Antibiotic stress, Enterococcus faecalis, Protein expression, VRE, iTRAQ.
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Abstract

Lung cancer (LC) is one of the ten most common causes of death in the world [1] and the search for biomarkers in
biological fluids, for early diagnosis of this disease, is today a very challenging task. In this way, metabolomics is
a powerful tool that allows the simultaneous analysis of a largest number of metabolites to provide the corresponding
"metabolomics fingerprint”. Consequently, molecules that modify their concentration in response to this disease can
be identified and can be used as biomarkers for diagnosis. Bronchoalveolar lavage fluid (BALF) is obtained during
the exploratory study of patients with lung diseases and provides information on cellular and biochemical epithelial
surface of the lower respiratory tract constituents through instillation and later aspiration of liquid in one or more
lung segments. It is estimated that the process of obtaining the BALF sample is taken in a million cells (1% of the

lung surface) to yield about 1 ml of pulmonary secretions in the actual total recovered liquid [2].

No previous metabolomic studies have been previously performed with BALF samples from patients with lung
cancer, so that, it is a novel metabolomic approach to provide new contributions in lung cancer metabolism. In this
study, two complementary metabolomic techniques based on direct infusion high resolution mass spectrometry (DI-
ESI-QTOF-MS) and gas chromatography mass spectrometry (GC-MS) have been applied for the first time to
compare statistically differences between LC and control (C) BALF samples, using partial least square discriminant

analysis (PLS-DA) in order to find and identify potential biomarkers of lung cancer.

The PLS-DA results showed a clear separation between LC and C suggesting the existence of metabolites that cause
discrimination between the study groups for both realized analysis DI-ESI-QTOF and GC-MS. We found a total of
43 altered metabolites in LC BALF considering metabolites with VIP (Variable Importance on the Projection)
values higher than 1, indicative of significant differences among groups. The levels of acetic acid, urea, acetamide,
palmitic acid, stearic acid, adenine, phosphocholine were higher in LC whereas levels of lactic acid, glycerol,
glycine, aspartic acid, proline, glutamine, benzoic acid, fructose, phosphoric acid, isocitric acid, inositol, galactose,
inosine, oleic acid, cholesterol, choline, serine, valine, pyroglutamate, creatine, acetylcholine, glutamate, carniting,
arginine, acetylcarnitine, glycerophosphocholine, LPS(18:0), LPC(18:2), LPC(22:5), PE(16:0/18:0),
PE(18:1/18:0), PE(18:0/18:0), PPE(18:1/20:4), PPE(18:0/20:4) PC(16:0/16:0), PC(18:1/18:1) were lower than C.

We assessed the biomarker specificity and sensitivity according to the area under the curve of the receiver operator
characteristic (ROC) curves, which could be used to distinguish patients with lung cancer from control subjects.
The pathway analysis indicated that glycerophospholipid metabolism was the most altered pathway in lung cancer
and ROC curve analysis indicated that glycerol and phosphoric acid were potential sensitive and specific biomarkers
for lung cancer diagnosis and prognosis.
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Abstract
Purpose: To search for new targets of anticancer therapies using phytoestrogens and other secondary plant derived

compounds we performed comparative metabolic profiling of breast and bone cancer cell lines.

Experimental description: The metabolite profiles of MCF-7 breast cancer cells as well as MG-63 bone cancer
cells after exposure to phytoestrogens (e.g. genistein) were measured by gas chromatography—mass spectrometry
(GC-MS). Online monitoring of live cell metabolism was performed with the Bionas® 2500 analyzing system and
Bionas® metabolic chip SC1000.

Results: We observed the metabolites 3-(4-hydroxyphenyl)-lactic acid, cis-aconitic acid, 11-beta-hydroxy-
progesterone, chenodeoxycholic acid and triacontanoic acid with elevated levels due to estrogen action. Particularly
highlighted were metabolites of the sphingolipid metabolism. Sphingosine and its dihydro derivate as well as
ethanolaminephosphate were significantly altered after exposure with 1 nM 178-estradiol in the cell line MCF-7.
Treatment with genistein normalized the sphingosine concentrations to the basic levels found in non-tumorigenic
cells. We could further demonstrate that the expression levels of the sphingosine metabolizing enzymes:
sphingosine-1-phosphate kinase (Sphk) and lyase (SGPL1) were significantly influenced by estrogens as well as
phytoestrogens. The isoform Sphk2 was overexpressed in the tumorigenic cell line MCF-7, while SGPL1 was
predominantly expressed in the non-tumorigenic cells. Importantly, in MCF-7 the weak SGPL1 expression could

be significantly increased after exposure with 10 mM genistein. H

Conclusions: Our metabolic profiling reveals members of the sphingolipid pathway as one of the main targets of
estrogen and phytoestrogen action. The contrasting regulation of sphingolipid enzymes in MCF-7 and MCF-12A

render them as preferred targets for future anticancer strategies.
Key Words: metabolomics, cancer, phytoestrogens, sphingosine-1-phosphate lyase
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Abstract

Purpose: In our recent researches racemic RC-33 was identified as a potent and metabolically stable sigmal
receptor (S1R) agonist. Herein we will describe the isolation of RC-33 enantiomers by enantioselective
chromatography, their absolute configuration assignment, and in vitro biological study, in order to address the role
of chirality in their biological activity and metabolic processes. Therefore, the in vivo pharmacokinetic profile of
(R)-RC-33, the enantiomer selected as optimal candidate for proof of concept in vivo studies in animal model of

CNS-mediates diseases, will also reported.

Experimental description: To this aim, RC-33 enantiomers were prepared and their absolute configuration

assigned employing an integrated strategy combining chiral HPLC, asymmetric synthesis and CD analysis.

Results: The two enantiomers possessed similar affinities and agonist profiles towards the S1Rs. However, the in
vitro metabolic stability study revealed a different behavior of the enantiomers depending on the configuration.
According to these results, the in vivo pharmacokinetic profile in the mouse of (R)-RC-33 was investigated and its
CNS distribution evaluated, keeping in mind that an optimal CNS drug candidate has to possess an efficacious
concentration profile in the brain and the right balance between free fraction in plasma and brain, and between rate

and extent of CNS penetration.

Conclusions: Overall, results evidenced an excellent distribution of (R)-RC-33 in the central nervous system, thus
suggesting that it could be a valuable starting point for proof of concept in vivo studies in animal model of

neurodegenerative diseases.

Key Words: sigma receptor agonists, chiral HPLC, asymmetric synthesis, pharmacokinetic studies, CNS

distribution.
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By 2DIGE-proteomics approach, we have investigated red blood cells (RBC) in Obstructive Sleep Apnea (OSA) to
uncover new insights into putative chronic stress-induced RBC dysfunction, leading to inflammation and metabolic
syndrome associated with OSA. A number of proteins, including peroxiredoxin-2 (PRX2), was identified
differentially abundant (Anova p<0.05) in OSA RBC compared with Snores (control). PRX2 is a thiol-dependent
peroxidase and key player in the mechanisms of H,O»-induced redox signaling and chaperon activity. Disruption in
the circadian clock-regulated redox-state and/or oligomeric structure of PRX2, which control switch from

peroxidase to cell signaling/chaperone function, may lead to diseases.

The aim of this study was, therefore, to validate whether the differentially abundant PRX2 identified in OSA
correspond to oxidative stress-induced oxidation/oligomerization alterations that may be associated with OSA
outcomes. RBCs samples were prepared from peripheral blood collected at evening/morning day time from Snores
(n=9) and OSA patients (n=14) and morning day time from OSA patients after six month of Continuous Positive
Pressure (CPAP) treatment (n= 10). Samples were analysed by a non-reducing western-blotting (WB) using an
antibody against PRX2 or hyperoxidized forms of PRXs (PRXSO2s). The relative quantification of WB data showed
that the ratio level of oxidized-disulphide (-S-S-) linked-oligomers to reduced monomers of PRX2 were significantly
higher in OSA RBC evening/morning compared with Snores. After CPAP treatment, this ratio decreased by
increasing the level of reduced monomers of PRX2. Hyperoxidized (-SO,H) monomers/multimers of PRX2 were
decreased in OSA evening/morning samples in comparison with Snores. CPAP treatment increased the
hyperoxidation state of these PRX2 forms. In Snores, the level of all hyperoxidized PRX2 (monomeric+oligomeric
forms) was lower in morning in comparison with evening, while in OSA patients there were no-differences between

these two day times.

In summary, our data indicate that in OSA RBC the redox/oligomeric state events of PRX2 showed dysregulated
probably in consequence of OSA-induced chronic oxidative stress. CPAP treatment was effective to overcome this
dysregulation by probably improving patient’s antioxidant capacity. We propose PRX2 as a promising biomarker

for monitoring OSA severity and/or CPAP treatment effectiveness.
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Abstract

The role of lymphatic vessels is to transport fluid, soluble molecules, and immune cells to the draining lymph nodes.
Here we analyze how the aging process affects the functionality of the lymphatic collectors and the dynamics of
lymph flow. Ultrastructural, biochemical and proteomic analysis indicates a loss of matrix proteins, and smooth
muscle cells in aged collectors resulting in a decrease in contraction frequency, systolic lymph flow velocity and
pumping activity, as measured in vivo in lymphatic collectors. Functionally, this impairment also translated into a
reduced ability for in vivo bacterial transport as determined by time-lapse microscopy. Ultrastructural and proteomic
analysis also indicates a decrease in the thickness of the endothelial cell glycocalyx and loss of gap-junction proteins
in aged lymph collectors. Redox proteomic analysis mapped an aging-related increase in the glycation and
carboxylation of lymphatic’s endothelial cell and matrix proteins. Functionally, these modifications translate into
apparent hyper-permeability of the lymphatics with pathogen escaping from the collectors into the surrounding
tissue and a decreased ability to control tissue fluid homeostasis. Altogether, our data provide a mechanistic analysis
of how the anatomical and biochemical changes, occurring in aged lymphatic vessels, compromise lymph flow,

tissue fluid homeostasis and pathogen transport.
Keywords: lymphatic collectors, aging, oxidative stress, mass spectrometry and pathogen clearance.
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Abstract

Pre-slaughter stress (PSS) is a common event that negatively affects the complex post-mortem biochemical
pathways underlying the transformation of muscle into meat [1,2]. PSS can lead to the formation of Dark,
Firm and Dry (DFD) meat that is inferior in quality parameters and consumer acceptability compared
to normal meat [1-3]. This is a first study addressing the role of the phosphoproteome in the molecular
pathways linked to the conversion of the longissimus thoracis bovine muscle into meat in response to PSS.
DFD and normal (non-DFD) meat samples of the longissimus thoracis muscle from male calves of the Rubia
Gallega breed were selected at 24 h post-mortem after evaluation of meat quality parameters that differentiate
both types of meat (i.e. pH, color, water holding capacity and tenderness) as previously reported [4].
Phosphoproteome profiles of DFD and normal meat samples were assessed by two-dimensional
electrophoresis in combination with mass spectrometry (MALDI-TOF/TOF) and the phosphoprotein-
specific fluorescent dye Pro-Q DPS. A large number of proteins showed statistically significant differential
abundance between phosphoproteome profiles of DFD and normal meat. In addition, phosphorylation levels
were found to be remarkably higher in DFD than in normal meat. Differential phosphorylation includes
structural-contractile muscle proteins, metabolism proteins and other functionally diverse proteins. These
findings suggest that post-translational protein modifications through phosphorylations may be relevant for
a better understanding of the molecular mechanisms that respond to PSS and their adverse effects on meat
quality in cattle.
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Abstract
Purpose: Identification and characterization of proteins from two clinical vancomycin-resistant enterococci strains

(Enterococcus faecalis C2620 and Enterococcus faecium C865) carrying the vanB2 gene cluster.

Experimental description: Extraction of cytoplasm and membrane proteins followed by extensive two-
dimensional electrophoresis (2-DE) through isoelectric focusing (IEF) and sodium dodecyl sulphate-
polyacrylamide gel electrophoresis (SDS-PAGE). Protein spots were excised, digested in trypsin and analyzed by
matrix-assisted laser desorption/ionization - time of flight / mass spectrometry (MALDI-TOF/MS). Bioinformatics

database inquiries were carried out under a 50 ppm mass tolerance.

Results: A total of 471 protein spots were obtained from both cytoplasm and membrane sub-proteomes. MALDI-
TOF/MS analysis led to the identification and characterization of 331 proteins related to various biological processes
with 9.2% of the proteins being unique of E. faecalis C2620 and 10% found only in E. faecium C865, considering

also that only 7 proteins were identified for both strains.

Conclusions: The use of 2-DE combined with MALDI-TOF/MS and bioinformatics is a highly valuable method,
as well as accurate and valid, for the study and understanding of vancomycin-resistant enterococci in the clinical
environment which is a matter of greater concern nowadays. The identification of proteins like D-alanine-D-lactate
ligase [1], its location in the cell and its place in specific molecular pathways are very important information’s in

the fight against such microorganisms and its pathologies.
Key Words: Enterococcus faecalis, Protein expression, VRE, MALDI-TOF/MS.
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Abstract

Proteomics is powerful approach for the discovery of new biomarkers in biological samples. However, the detection
of new proteins for the diagnostic, prognostic or therapy of a clinical condition is a challenge issue, mainly due to
the high dynamic range of proteins present in these complex mixtures. Mesoporous silica nanoparticles are very
appealing for protein extraction, identification and diagnosis of several diseases. However, owing to their small pore
size the capturing of protein seems still an issue very complicated. Quantum Dots (QDs) are known to be 100 times
more stables and up to 20 times brighter than traditional fluorescent dyes [1]. Environmental friendly aqueous
synthesized QDs are directly used for biological applications without any post-treatment, and the synthetic processes
are cheaper, less toxic, simpler and more reproducible. [2] Based on our research in nanomaterials for proteomics
applications [3], herein, we propose the use of luminescent QDs inside Mesoporous silica nanoparticles as new

nano-tools for protein tracking in human serum samples.
Keywords: Proteomics, Biomarker discovery, Silica Nanoparticles, Quantum dots
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Abstract
Purpose: Our goal was to identify the differentially expressed proteins in the proteome of one ESBL-producing E.

coli strain, SUOQ3, facing to ciprofloxacin stress.

Experimental description: The strain was cultured in BHI medium, without and with antibiotic. Ciprofloxacin was
added to give a final concentration of 8ug/mL, double the minimum inhibitory concentration. Total cellular proteins
were obtained by disruption, and we used IEF strips with a linear gradient of pH 4-7 for 2-DE. Statistical image
analysis was performed using Progenesis SameSpots software, and differential spot intensity was considered
significant at p < 0.01 using analysis of variance (ANOVA). Spots were manually excised from the gels and

processed for mass spectrometry (MS).

Results: The abundance of three spots was changed in cultures supplemented with ciprofloxacin. In these spots the
variation of protein expression was considered statistically significant with p <0.01 and the three identified proteins
were all highly expressed under ciprofloxacin stress. Two of the proteins were identified as putative uncharacterized

proteins and the other protein was identified as L-asparaginase I1.

Conclusions: L- asparaginase is a hydrolase that, in E.coli was, previously, found to have a deleterious effect by
reducing protein synthesis. It is conceivable that up-regulated L-asparaginase could influence the production of
other proteins in strain SU03 under ciprofloxacin stress. Moreover, quinolone resistance in Gram-negative bacteria
can be mediated by the hyper-expression of some efflux pumps, and L-asparaginase may be one of these pumps as

it is a hydrolase that could be diverted from primary metabolism to the stress response.
Key Words: Proteomics; Ciprofloxacin; ESBL; Escherichia coli; MALDI-TOF/MS.

Acknowledgements: The financial support from national funds of FCT, co-financed by POPH QREN Type 4.1 to
So6nia Ramos, J.D. Nunes-Miranda, Hugo Santos and Margarida Sousa (SFRH/BD/47706/2008, SFRH/
BD/80001/2011, SFRH/ BPD/73997/2010, SFRH/BD/87302/2012, respectively).

169



ISPROF 2015 - Proceedings

Correspondence: Gilberto Igrejas, Genetics and Biotechnology Department, University of Tras-os-Montes and
Alto Douro, Vila Real, Portugal, Quinta dos Prados, 5000-801 Vila Real, Portugal; E-Mail: gigrejas@utad.pt; Tel:
+351 259 350 530/Fax: +351 259350480.

170



ISPROF 2015 - Proceedings

P8 - Impact of oil spills and bioremediation on coral microbial profile

Henrique Fragoso dos Santos!, Gustavo Duarte®>, Caio Rachid®, Ricardo Chaloub®*, Emiliano Nicolas
Calderon®?, Laura MarangoniS, Adalto Bianchini®, Adriana Haddad Nudi®, Flavia Lima do Carmo?, Jan Dirk van

s = - - . *
Elsas’, Alexandre Soares Rosado’?, Clovis Barreira e Castro®*, Raquel Silva Peixoto!®

!BIOINOVAR/LEMM - Laboratory of Molecular Microbial Ecology, Institute of Microbiology Paulo de Gées,
Federal University of Rio de Janeiro (UFRJ). ?Departamento de Invertebrados, Museu Nacional, Universidade
Federal do Rio de Janeiro, Rio de Janeiro, RJ, Brazil. ®Instituto Coral Vivo, Associate Researcher, Rio de Janeiro,
RJ, Brazil. “Department of Biochemistry, Institute of Chemistry, Federal University of Rio de Janeiro, Rio de
Janeiro, RJ, Brazil. ®Instituto de Ciéncias Bioldgicas, Universidade Federal do Rio Grande, Rio Grande, RS,
Brazil. 8Laboratério de Estudos Marinhos e Ambientais, PUC, Rio de Janeiro, RJ, Brazil. "Department of
Microbial Ecology, Centre for Ecological and Evolutionary Studies, University of Groningen, Groningen, The
Netherlands.

Abstract
Purpose: To use DNA profiling techniques to evaluate the impact of oil spills and bioremediation strategies to coral
native microbiota.

Experimental description: The experiment was conducted in seawater microcosms (tanks) containing corals (M.
harttii), impacted or not with oil and treated or not using bioremediation strategies. We addressed four different
parameters: (i) the potential for petroleum hydrocarbon degradation (and coral protection) by the bacterial
consortium; (ii) the impact of oil WSFs on the chlorophyll fluorescence of the coral symbionts (zooxanthellae); (iii)
the biological oxidative-stress and calcification responses to the treatments; and (iv) the impact of oil WSFs on the

bacterial community associated with the coral, evaluated using DNA profiling techniques.

Results: The consortium was responsible for the highly efficient degradation of petroleum hydrocarbons, and it
minimised the effects of WSFs on coral health, as indicated by maximum photosynthetic efficiencies. Moreover,
the impact of WSFs on the coral microbiome was diminished by the introduced bacterial consortium, as

demonstrated by microbial profiles obtained by next generation sequencing and PCR/DGGE.

Conclusions: The effective bacterial consortium had a dual function, both promoting oil WSF degradation and
improving coral health with its probiotic features. The native bacterial profile was in part recovered by
bioremediation approach.

Key Words: DNA, next generation sequencing, bacterial profile, oil, coral
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Abstract

Purpose: Detection of bacteria of interest in cecal content by microbiological methods is difficult and time-
consuming due to their growth requirements. In contrast, molecular methods including real-time PCR (qPCR),
developed to numerate bacteria in biological samples such as cecal content, are less time- and labour-intensive.
Cecal content is a complex matrix and several substances may be co-extracted having inhibitory effects on
downstream analysis. Therefore, a validation process is required to decide, whether this method produces results
that reflect the bacterial contents of ceca. This preliminary study describes the validation procedure of gPCR based

on accuracy profile to estimate Campylobacter concentrations in spiked and naturally contaminated cecal contents.

Experimental description: Cecal samples were spiked with a measured quantity of C. jejuni (2.10 to 8.10 logio
CFU/g of cecal content). Cecal DNA was extract using NucleoMag® 96 Tissue kit from MACHEREY -NAGEL.
To assess the performance of the method, measurements by qPCR were performed under repeatability and
intermediate precision conditions. Validation based on accuracy profile was performed according to French standard
XP-U47-600-2. In addition, thirty naturally contaminated samples were analyzed by the validated qPCR. The

obtained data have been checked by comparison with data obtained by classical microbiological method.

Results: the method is valid and relevant for the studied validation range of 3.10-8.10 log:o CFU/g of cecal content
to ensure proper measurement of C. jejuni. The LOQ is 3 logio CFU/g of cecal content. Results obtained in this

study indicated good agreement between real-time PCR and culture for all samples with R?>0.94.

Conclusions: In conclusion, this validated method to quantify Campylobacter by gPCR shows similar sensitivity
as mentioned in literature. It may replace traditional culturing because of being quicker and reliable and then may
be used routinely in our laboratory with confidence.

Key Words: Accuracy profile, real-time PCR, validation procedure, bacterial DNA,
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Abstract
Purpose: The aim of this work was to reproduce and validate the molecular profile distinctive of breast cancer in
very young women (BCVY), (Pefia-Chilet et al, 2014). The biomarker used in this study is microRNA, a small RNA

molecule with regulatory functions, which have proved very efficient in the classification of tissues and cancers.

Experimental description: We have downloaded microRNA (miRNASs) expression data of 1302 Breast Tumors
from Cambridge Breast Unit (Dr. C. Caldas [Dvinge et al.,, 2013] under European Genome Archive
(www.ebi.ac.uk/ega) with EBI access EGAD00010000438) and miRNASeq dataset from TCGA obtained from

breast cancer samples (http://cancergenome.nih.gov/).

The work involved the re-analysis of the microRNA data using R/Bioconductor tool for its versatility and using two
age groups: 35 years or less (£35y) and older than 65 (>65y <80y). We perform miRNA profiling and evaluate
statistical differences in miRNA expression between young women and older ones. Deregulated miRNAs were

included in a pathway enrichment analysis.

Results: Data from METABRIC shows molecular analysis from 853 miRs indicating that 56 of them were
deregulated in BCVY (31 upregulated and 25 downregulated). Nine of the upregulated (29 %) belong to the
polycluster miR-17/92, another seven miRNAs (22%) to the miR-515 family (chrm. 19q13.42). Some of its
described gene targets are PTEN, E2F1-3 family, TGF-b, Smad2-4, BCL2L11 among others. The analysis of the
miRNASeq data suggest that miRNA profile from breast cancer in very young women is reproducible and

consistent, since miRNA profiling segregates samples according to their age in both datasets analyzed.

Conclusions: Results obtained supports that breast cancer in very young women is a different entity aside of breast
cancer. We were able to reproduce a miRNA profile distinctive of breast cancer in very young women from two
independent miRNA expression databases obtained from different technologies, miRNA expression array (Agilent)
and by miRNASeq (lllumina). Furthermore, the deregulated miRNAs pinpoint to genes and pathways related to
proliferation and cell differentiation such as MAPK signaling pathways, PI3K-Akt and mTOR, calcium and ErbB

signaling pathways, suggesting metabolic mechanisms involved in BCVY patients.
Key Words: Breast cancer in very young women, METABRIC, TCGA, RNAseq, microRNA profiling
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Abstract

Purpose: Coffee berry disease (CBD), an anthracnose caused by the hemibiotrophic fungus Colletotrichum
kahawae, is the most devastating Arabica coffee disease in Africa and represents an imminent threat for coffee
cultivation in America and Asia. This disease can quickly destroy 50-80% of the developing green berries, in years
of severe epidemics if control measures are not applied. Although there are coffee genotypes known to be resistant
to C. kahawae, the metabolic profiles associated with defense responses are still unknown. In this work, the coffee
variety Catimor 88, which exhibits field resistance in Kenya, was selected for resistance characterization to C.
kahawae, comparatively with the susceptible variety Caturra, through a metabolomic approach. Coffee resistance
was characterized by a restricted fungal growth associated with hypersensitive-like cell death, early accumulation
of phenolic compounds and an increase in peroxidase and polyphenol oxidase activities. The differences in

metabolites profile of infected and not infected plant samples are being analyzed to account for differences.

Experimental description: Hypocotyls inoculated with a conidia suspension (2x106/ml) of C. kahawae isolate
Que2 (from Kenya) or sprayed with distilled water (control samples).1H NMR spectra of defatted and decaffeinated
phosphate buffer water extracts of lyophilized hypocotyls were acquired and analyzed using a PCA statistical

analysis.

Results: The water extracts of the resistant genotype present 1H NMR profile changes along time infection unlike
the observed result for the susceptible genotype. Differences in metabolite profiles are more significant up from 96

h of infection.

Conclusions: The PCA analysis of 1H NMR data proved to be a valuable tool for the fast identification of resistant

or susceptible coffee genotypes to the fungus Colletrotrichum kahawae.
Key Words: Coffee berry disease, NMR, PCA.
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Abstract

Purpose: lon-imprinted polymers are effective sorbents, which are characterized with high selectivity toward
imprinted species. The aim of present study is synthesis and characterization of new Fe(ll) ion-imprinted polymer
sorbents (Fe(11)-11P)) and their application for iron determination and speciation of Fe(Il)/Fe(lll) in wine. The
influence of the polymer matrix and the chelating agent types on the selectivity of Fe(ll)-11Ps toward Fe(ll) and
Fe(lll) species in model solutions and different wines are discussed. Analytical procedure for Fe(lll)/Fe(ll)

speciation in surface waters and wine samples is developed and characterized (LOQ, RSD, repeatability, selectivity).

Experimental description: Fe(ll)-11Ps are synthesized by precipitation copolymerization of (i) 4-vinylpyridine (4-
VP) or (ii) 2-hydroxyethyl methacrylate (HEMA) as a functional monomer, trimethylolpropane trimethacrylate as
crosslinking agent and 2,2'-azobisisobutyronitrile as initiator. Several Fe(ll) complexes with chelating agents - 4-
(2-pyridylazo)resorcinol (RAR) or 2,2'-bipyridine (BP) are used as a template species. The composition, structure
and morphology of the ion polymer particles obtained are characterized using elemental analysis, FTIR and SEM.
The extraction efficiency of various Fe(Il)-11Ps synthesized toward Fe(ll) and Fe(l1l) is studied by batch procedure.
The degree of sorption of Fe(l1)/Fe(l11) is examined using different pH values, sample volumes and sorption times.
Eluents based on different concentrations of HNO3 or HCI are tested for quantitative desorption of retained Fe

species. Flame Atomic Absorption spectrometry is used in all experiments depending on the Fe concentration range.

Results: Small spherical particles are obtained for all types of synthesized sorbents as shown by SEM analysis. The
elemental analysis and FTIR spectra confirmed successful incorporation of Fe template species in polymer matrix.
The optimal pH range for the quantitative sorption of Fe(ll) and Fe(lll) is between 7-8. It was found that
independently of polymer matrix or chelating agent degree of sorption for both Fe species is between 93-97%. The
analogous kinetic of sorption was observed and 30 min retention time ensures quantitative sorption of Fe(ll) and
Fe(ll). The desorption behavior of both Fe(ll) and Fe(lll) is also identical and loaded Fe species are eluted
quantitatively with 4 mol/L HNOs. Almost the same was the behavior of Fe species in the presence of surface
waters, the degree of sorption was higher than 94%, however without any selectivity between Fe(ll) and Fe(lll).
That is way masking agents (F, tartarate, phosphate) were tested for their separation. Selective quantitative sorption
of Fe(ll) in the presence of Fe(l1l) masked as fluoride complex was achieved in the same pH range 7-8 and with the
same kinetic. The applicability of the system Fe(ll)-11Ps (PAR)/0.1 mol/L F- for Fe(ll)/Fe(l1l) speciation in wine

was checked for white wines and results found confirmed by using standard procedure based on SCN-

Conclusions: It was shown that synthesized Fe(ll)-1IPs do not allow selective separation of Fe(ll) and Fe(lll).

However system developed Fe(Il)-11Ps/F might be applied for Fe speciation in surface waters and wines.
Key Words: lon-imprinted polymers, Solid phase extraction, Fe(l1)/Fe(l1l), Speciation, Wine
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Abstract

Purpose: NMR-based metabolic profiling can provide a rapid characterization of breast milk composition, thus
allowing a better understanding of its nutritional properties. During the first months after birth, breast milk offers
an adequate supply of nutrients to support healthy growth and development of infants. In addition, certain unique
biochemical and immunological factors provide protection to the newborn against infective agents in his new
environment. Among these components, human milk oligosaccharides (HMOs) benefit the infant by developing
and maintaining the gut microbiota. A rapid characterization of milk composition, as that obtained by NMR-based
metabolic profiling, could allow a better understanding of breast milk nutritional properties and its role in health
outcomes of the infant.

Experimental description: 77 healthy pregnant women were enrolled to collect their milk during the first month
of lactation. Milk samples were separated into hydrophilic and lipophilic phases by a modified Blight-Dyer
extraction procedure. One- and two-dimensional 'H NMR spectra were acquired, and the 1D spectra of both phases
for each milk sample were used to obtain the individual metabolic profile. Projection of Latent Structures-

Discriminant Analysis (PLS-DA) was applied to maximize the discrimination between different milk groups.

Results: High resolution 'H NMR spectroscopy allowed to: 1) disentangle the complex mixture of metabolites
present in both breast milk hydrosoluble and liposoluble extracts; 2) characterize different human milk on the basis
of HMOs content, associated with the secretor status (Se) and the Lewis phenotypes (Le) of the lactating woman;
3) evaluate changes in milk profiles in relation to secretor mother phenotypes; 4) analyse variations in metabolite

levels due to breast milk maturation process.

Conclusions: The NMR-based metabolic profiling of hydrosoluble milk extracts allowed the characterization of
breast milk metabolome. The proposed approach may represent a powerful tool to evaluate the effect of patho-
physiological conditions of mothers on milk composition and the influence of dietary interventions on milk

metabolome.
Key Words: 'H NMR; HMO; milk metabolome; metabolic profiling
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Abstract
Purpose: To evaluate the systemic metabolic consequences of maternal separation stress in female rats. Maternal
separation in rodents is a widely recognized model of early life stress, which allow the investigation of acute and

chronic physiological fallouts, like inflammatory bowel syndrome.

Experimental description: Maternal separation was carried out according to previously validated methods (1).
Briefly, in the MS group dams and their offspring were daily separated from post-natal day (PND) 4 to PND 20 for
180 min (9.00-12.00 a.m.) *H NMR-based profiling of urines was performed on female rats after the beginning of
weaning (postnatal day 26) and four weeks later when the rats were reaching adulthood. To investigate the age-
dependent response to post-natal maternal separation stress, ANOVA-Simultaneous Component Analysis (ASCA)
was applied on urinary *H-NMR based metabolic profiling The lactulose/mannitol test, carried out by the analysis
of urine 'H NMR spectra, was used to evaluate the influence of postnatal maternal separation on gut permeability

and mucosal barrier function.

Results: No statistical differences were observed in relation to maternal separation neither for the lactulose and
mannitol urinary excretion nor for the calculated lactulose/mannitol ratio. The ASCA model evidenced a significant
effect of both time and maternal separation. The interaction effect between time and maternal separation was
significant as well. While up to 36 metabolites were significantly involved in the differentiation ascribable to the

time course, only 10 variables contributed to the significant effect of the maternal separation postnatal stress.

Conclusions: Systemic metabolic differences in the maternal separated pups were mainly ascribable to the
tryptophan/NAD pathway and to the urinary excretion of modified nucleoside compounds. In particular, the
metabolic profiles showed N-methylnicotinamide (MNam) as the metabolic biomarker for the early life maternal
separation stress showing higher levels at all postnatal age. Also, methyladenosine was found to be a late metabolic
“negative” biomarkers of maternal separation postnatal stress, suggesting a possible effect of postnatal stress on the

pubertal timing, accelerating the sexual maturity and the transition to adulthood.
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Abstract

A high performance liquid chromatography (HPLC) method with diode array detector (DAD) was developed and
validated for multi-wavelength fingerprint profiling to evaluate the quality consistency of a Traditional Chinese
Medicine, Fangfeng Pill. The validation results demonstrated that the optimized HPLC method had achieved the
desired linearity, precision, accuracy, LOQ and LOD. The multi-wavelength fingerprints were developed and
qualitatively and quantitatively evaluated using the Ratio Fingerprint Quantification Method (RFQM). The
fingerprint analysis of the marker compounds (baicalin, wogonin, glycyrrhizic acid, baicalein, paeoniflorin,
gardenoside, and ephedrine) was found to reflect the content of the marker compounds in the Fangfeng Pill samples
determined using the external standard method. The classical Fenton reaction was performed to assess the
antioxidant activity of the Fangfeng Pill samples in vitro, which was correlated to the fingerprint components. This
study demonstrated that multi-wavelength fingerprint profiling correlated the antioxidant activity offered a reliable

and efficient approach to quantitatively evaluate the quality consistency of the TCM and herbal preparations.

In the present study, the multi-wavelength fingerprints were coupled with the quantitative analysis of multiple
marker compounds to evaluate the quality consistency of the different Fangfeng Pill samples from various batches
and manufacturers. The quality of the selected drug samples was differentiated based on the qualitative and
quantitative similarity measures of the fingerprints (Sm, Pm and «). Two out of 12 Fangfeng Pill samples (S1 and
S12) did not meet the acceptance criteria for Sm, Pm and a. The analysis of the fingerprints also indicated that the
quantitative analysis of the marker compounds using external standards may be necessary for the purpose of quality
assessment of the TCM or herbal preparations. Moreover the antioxidant activity of the Fangfeng Pill samples,
represented by the clearance ratio of the hydroxyl radicals, was correlated with the fingerprint components, which
may provide important supplemental information for the quality control of the Fangfeng Pill. This study
demonstrates that the multi-wavelength fingerprint profiling approach can be validated and provides a reliable and

practical methodology for the evaluation of quality consistency of the TCM and herbal preparations.

Key Words: Fangfeng Pill; multi-wavelength fingerprint; simultaneous quantitative analyses; antioxidant activity;

quality control
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Abstract

Purpose: The aim of this study was to differentiate patients with glomerulonephritis and diabetic nephropathy using
(i) peritoneal dialysate effluent, (ii) matrix-assisted laser desorption/ionization time-of-flight mass spectrometry
(MALDI-TOF MS) and (iii) bioinformatics tools.

Experimental description: Profiles of peritoneal dialysate effluent were obtained using (a) sample preparation
consisting of protein concentration through centrifugal concentrators and chemical-assisted protein depletion using
DL-dithiothreitol, and (b) MALDI-TOF MS. A free open-source bioinformatics tool, Mass-UP, was used to classify

such profiles using principal component analysis and hierarchical clustering.

Results: The methodology proposed here allows for classifying two different groups of patients with kidney failure,
one with chronic glomerulonephritis and other with diabetic nephropathy.

Conclusion: We have demonstrated that the introduction of mass spectrometry-based profiling can provide a
powerful, fast, cheap and accurate tool to classify patients with renal failure. Although the approach is promising,
large international trials to provide extensive spectra databases are needed to make this kind of profiling

methodology a useful tool for the nephrology community. We are currently working to address this issue.
Key Words: peritoneal dialysate effluent, MALDI-TOF-MS, Mass-up, profiling
Reference: J. E. Aradjo et al. Anal Methods, 2015, xx, 1-7 (Accepted DOI: 10.1039/c5ay00620a)
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Abstract

Purpose: Nowadays, searching for the fast and effective therapy of wounds is still necessary. Scientist take the
inspiration from ethnopharmacology and folk knowledge. Recently insects are taken into account as interesting
matrix because of the therapeutical properties of compounds isolated from them. Basing on folk tales grasshopper
abdominal secretion possesses beneficial influence on wound healing process. The application of secretion
accelerates wound healing process. Basing on this observation the aim of the study was to recognize the
entometabolomic profile of grasshopper secretion as well as verify the hypothesis about the therapeutical properties

of insect secretion on wound healing process

Experimental description: The fingerprinting analysis of grasshopper abdominal secretion was carried out with
the use of gas chromatography coupled with mass spectrometry (GC-MS/MS-TQ 8030 Shimadzu System, Kyoto,
Japan). Derivatized compounds were separated using temperature gradient with the use of Phenomenex DB5
column (30m x 0,25 mm x 25 um film thickness). Injector, ion source and interface temperatures were set at 320°C,
220°C and 280°C, respectively. The obtained data were processed with the use of AMDIS software. Moreover, in
vivo study was carried out with the use of animal mice model (C57BL/6) during 14 days of observation. In in vivo
study, the influence of grasshopper abdominal secretion were tested in comparison to 2% solution of allantoin

(positive control) and 30% aqueous solution of ethanol as a medium.

Results: As a result of entometabolomic study we identified 38 compounds in grasshopper abdominal secretion.
Among them amino-acids, carbohydrates, organic acids, fatty acids, sterols, hydrocarbons and alkaloids were
identified. Amino acids, carbohydrates, fatty acids and sterols should be highlighted because of the knowledgeable
beneficial influence on wound healing process. Study with murine model shows, that healing process in case of
application of grasshopper abdominal secretion is more effective than in case of allantoin and 30% aqueous solution

of ethanol.

Conclusions: Performing fingerprinting analysis with the use of GC/MS we identified 38 compounds in grasshopper
abdominal secretion. The in vivo study prove the observation about accelerating influence of grasshopper abdominal

secretion on wound healing process.
Key Words: GC/MS, fingerprinting profiling, metabolomics, grasshopper,
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Abstract

Proteome analysis of urine samples is challenging due to the substantial differences in the abundance between
individual proteins. The presence of highly-abundant molecules (e.g. albumin, immunoglobulins) can impair the
detection of lower-abundance molecules and thus, hinder the identification of putative biomarkers. This effect is
even more pronounced in the analysis of urine from CKD patients, where the excretion of highly-abundant proteins
is substantially elevated. In this presentation, examples of the application of various urinary protein fractionation
methods in combination to LC-MS/MS analysis as applied for biomarker discovery will be presented. These include
IMAC fractionation as applied to the discovery of bladder cancer biomarkers as well as the application of abundant-
protein depletion kits (immuno- or ion-exchange-based) for the enrichment of low-abundance proteins in urine from
CKD patients. Our data show that impact of fractionation on biomarker discovery depends on disease under
investigation and albumin content, and appears to be minimal when studying CKD at low starting urine volumes
(typically available in large scale clinical studies). Specifically, in this case, no added value of the application of
depletion strategies compared to non-fractionated urine may be observed for proteome coverage, protein sequence
coverage or relative abundance and LC-MS running conditions (protein load, LC run time, MS settings) become
even more critical for increasing comprehensiveness of analysis. Examples of such applications in the investigation
of markers for CKD progression will be briefly presented.
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Abstract
Purpose: The purpose of this work is to identify and validate protein substrates of HDACS.

Experimental description: We are using various techniques to decipher the substrate pool for HDACS. These
methods include fluorescent detection of enzymatic acetylation and deacetylation of proteins printed on human
proteome microarrays and tandem mass spectrometry to identify proteins UV-crosslinked to HDACS8 in mammalian
cells. We are then validating these hits through a computational algorithm designed to predict HDACS8 peptide
substrates and in vitro kinetic assays.

Results: HDACS displays deacetylase activity against human proteins printed on a microarray. These microarrays
allowed us to scan thousands of potential substrates and narrow our target list to a few dozen. Of these proteins,
many are known to undergo acetylation. Based on these data, peptides representing the local sequence around
acetyllysine residues in these proteins were scored using a structure-based computational algorithm, and those likely
to be deacetylated by HDACS8 were then analyzed by a stopped kinetic assay. Indeed, many of these peptides are

turned over by HDACS8 with catalytic efficiencies in the 10%-10° M5t range. Additionally, we have successfully
cross-linked HDACS to proteins in cell lysates and identified many of these interactions via mass spectrometry.

This approach has identified new putative HDACS substrates, as well as proteins previously reported to interact

with HDACS, including elongation factor 1-alpha 1.

Conclusions: We have identified a previously unreported pool of putative HDACS substrates. These proteins are
either deacetylated by HDACS on proteome arrays, or cross-link to residues in close proximity to the HDACS active
site, including nuclear and cytoplasmic proteins representing a diverse range of cellular function. We are further
validating some of these targets by in vitro kinetic analysis. The kinetic rate constants we have seen for some of
these peptides are comparable to previously reported HDACS8 substrates. Simultaneously, we are moving to

investigate the acetylation profiles of these proteins in vivo upon chemical perturbation of HDACS.
Key Words: Histone Deacetylase, HDACS, enzyme kinetics, proteome arrays, mass spectrometry
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Abstract

Purpose: Research has suggested a correlation between increased consumption of tomatoes and a decreased risk of
certain diseases, such as prostate cancer. As the carotenoid lycopene is the predominant pigment in tomatoes and
an efficient singlet oxygen quencher, many have focused on lycopene as the main bioactive compound in tomatoes
responsible for these protective effects. In order to better understand the biological impact of tomato
phytochemicals, untargeted metabolomics was used to assess the influence of lycopene and different tomato
varieties on the metabolome. Red, tangerine, and low carotenoid tomatoes were chosen for this study due to their

differing phytochemical profiles, in particular, differing carotenoid composition and content.

Experimental description: A 4-week feeding study was conducted using wild-type mice. Mice were fed an AIN-
93G purified diet in the control group and the same diet supplemented with either red tomato powder, tangerine
tomato powder, low carotenoid tomato powder, or lycopene beadlets in the treatment groups (n=10/group).
Untargeted metabolomics profiling of plasma and liver was performed using UPLC-QTOF-MS in both positive and
negative ionization modes. Resulting spectral data was processed and statistically analyzed using Agilent Profinder
and Mass Profiler Professional software. Metabolites found to be significantly different between the groups were

identified using accurate mass, fragmentation patterns and authentic standards when available.

Results: Of the approximately 20,000 features detected in plasma in positive and negative modes across all mice,
221 were found to be highly significantly different (p<0.001) in one or more of the treatment groups compared to
the control group. Interestingly, the plasma metabolite profiles of mice on the tangerine tomato diet were very
similar to those of mice on the low carotenoid tomato diets, while the red tomato fed mice tended to be the least
similar to other groups. In fact, a number of plasma metabolites in the red tomato fed mice were detected only in
that group. Some of the differentiating plasma metabolites have been tentatively identified as alkaloid derivatives,
fatty acid metabolites, and amino acid derivatives. Carotenoid and carotenoid metabolite differences were also

observed in the liver analysis. Work is ongoing to identify other differentiating metabolites in both plasma and liver.

Conclusions: An untargeted metabolomics approach can be used to identify changes to the global metabolome in
response to different dietary interventions. In this study, different tomato varieties altered the metabolomes of mice
compared to a control diet. Further studies need to be performed to determine if these markers of tomato

consumption can be translated to human studies.
Key Words: Metabolomics, Tomatoes, Lycopene
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Abstract

It has been shown that certain disease states can be characterized by disturbances in protein production,
accumulation, or clearance. In the central nervous system (CNS), alterations in metabolism of proteins such as
amyloid-beta (AB), alpha-synuclein, or Tau may be the cause of neurodegenerative diseases such as Alzheimer’s
disease (AD) (Bateman, 2006). The SILAV approach based on the administration of a stable isotope labeled amino
acid (13C6-leucine) in patients, kinetics sampling and high-resolution tandem mass spectrometry analysis allow to
quantify the rates of synthesis and clearance of a large scale of proteins in humans. Using these unique capabilities,

it can be used to get new insights of the physiopathology of neurodegenerative disease.

Method: In vivo labeling was performed following the protocol of Bateman et al. CSF was collected kinetically
every 3 hour during 24 hours, aliquoted and stored at -80°C. 40uL of CSF sample was denaturated (8M urea),
reduced (DTT), alkylated (1AA), digested overnight (37°C) with LysC/trypsin mix (promega), and desalted with
C18 tips. Tryptic peptide mix was fractionated using Strong Cation eXchange chromatography (SCX) and eluted in
5 distinct fractions. Denaturation, digestion, SCX prefractionation and clean up steps were automatized on 96-well
plates with BRAVO assayMap (Agilent).

Analysis of the CSF samples have been performed using Nano-RSLC (Dionex) coupled to Q-TOF Impact 11 (Bruker
Daltonics) at 60K of resolution (1222 m/z). 13C6-leucine incorporation rates have been calculated using skyline

software.

Preliminary data: The aim of this study was to follow, for the first time, a maximum of peptides containing Leucine
during 24 hours and then evaluate their rate of synthesis in contrast with previous targeted metabolic approaches
(Bateman 2006). Knowing that direct analysis of CSF samples present a limited number of identified proteins (<200
proteins), our prefractionation approach allowed the identification of up to 1000 proteins, with a good sequence
coverage (> 4500 peptides). Finally, 2300 peptides containing leucine, corresponding to 500 proteins were
monitored using a skyline software homemade analysis method. Thanks to the SCX prefractionation, MS spectra
obtained were more easy to analyze and allowed an automated integration of MS peptides peaks obtained despite

the weak 13C6-leucine incorporation (<10%). We have also developed a dedicated method on our Q-TOF mass
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spectrometer to obtain quality raw data. Protein incorporation rate was validated using triplicate of sample

preparation and inter-individual variability was evaluated on 3 patients.

Finally, considering the 500 proteins that can be monitored, up to 100 exhibited an incorporation of 13C6-leucine
during the 24 hours of injection. Two distinct groups have been identified (rapid or low synthesis rate) and the
proteins pathways have been established.

Novel Aspect:Synthesis and clearance assessment of a large scale of CSF proteins in humans using stable isotope
Labeling amino acid
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Abstract

Purpose: Human metabolomics as a key approach to discover biomarkers holds the potential to be used for routine
clinical test for improving patient outcomes and diagnostics. In non-targeted metabolomic studies, typically many
unknown mass spectral features are profiled. We established a high-resolution MS/MS spectral library containing
about 800 human metabolites to facilitate the identification of unknowns. To further improve the confidence of
unknown identification, especially for isobaric or isomeric compounds, normalized retention time data was added
to this library. This improved the robustness for compound identification, which will be demonstrated here using

human urine and serum samples.

Experimental description: 1. Standard mixtures were preparedusing endogenous human metabolites obtained from
the Human Metabolite Database (HMDB). 2. Each standard mixture was spiked with a pre-prepared retention-time
standard mixture that was used for retention time normalization and quality control. 3. Retention times were
measured in triplicate using a 20-minute linear gradient in positive and negative modes. A Dionex Ultimate 3000
UHPLC with a RSLC 120 C18 column (Thermo Fisher) and a high-resolution impact HD Q-TOF mass spectrometer
(Bruker Daltonics) was used for separation and detection. 4. Data were processed in TargetAnalysis (Bruker

Daltonics) for automatic mass calibration and retention time extraction.

Results: The previously established high-resolution HMDB MS/MS spectral library provides accurate and quick
identification of human metabolites. Adding retention-time data improves identification confidence, especially for
low intensity, isobaric or isomeric compounds. Prior to data acquisition, the UHPLC gradient profile was recorded
using 0.1% acetone in water and UV detection to ensure the quality of the retention time data, and monitor

instrument performance.

A simple 20-minute linear gradient was applied for its simplicity and ease of retention-time normalization. The
gradient reproducibility was assessed using a mixture of evenly spaced retention-time standards. The retention time
deviations for the measured compounds were within 0.21-1.29 seconds (n = 5). Before injection, the HMDB

standards were separated in groups by chemical classes to avoid any unexpected complex-formation or reactions.

Non-targeted LC-MS/MS analyses were performed for both urine and serum samples by using the established LC
gradient. The acquired data were automatically mined using a feature extraction algorithm. These features
containing related MS and MS/MS spectra were queried in the spectral database. Matching MS/MS spectra and
retention time information enable rapid identification of compounds belonging to different compound classes in
both matrices. By analyzing the acquired data, possible matrix dependent retention-time shifts were evaluated and
appropriate tolerances were assigned for matching compounds from different biological matrices. We aim to

develop and establish a standard operation procedure (SOP) and extend the power for acquiring, normalizing and
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then searching the HMDB spectral library, to generate accurate identification based on MS/MS and retention-time

data applicable to different samples and instruments.
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Abstract

All along their life cycle, proteins undergo various transformations that can alter their functions while keeping a
good part of their primary sequence intact. This multiplication of PTM patterns, alternative splicing forms or
products of proteolitic processing cannot be simply resolved with a bottom-up approach, as very few peptides are
specific from the given proteoform. However, the information relative to the distribution of different proteoforms
is encoded in their intact masse. Being able to catch this information efficiently will drive the biologist into a new
analytical dimension, far beyond the traditional gel-based approaches. In this study we were willing to evaluate how
the latest generation UHRQ-Tof capabilities could help to have a quick overview of proteomforms distributions in

complex mixtures.

Methods:Undigested protein mixtures of E.Coli (Bruker Daltonics), Yeast (Promega) , and non-depleted plasma
(Sigma), have been separated on a 2.1 mm C4 column, using 20 min or 45 minutes chromatographic method.
Mixtures of yeast intact protein (Promega) spiked with various ratios of UPS2 Proteomics Dynamic Range Standard
Set (Sigma) have been separated on a 500 mmX100 pum monolithic proswift column (ThermoFischer Scientific).
LC’s have been coupled to an impact II benchtop UHR-Q-Tof (Bruker) operating in MS, Auto MS/MS or targeted
MS/MS acquisitions.

Data have been automatically processed in Data Analysis 4.2 (Bruker Daltonics). Statistical analyses have been
performed on a modified version of the Profile Analysis 2.1 Software. Identifications have been performed using
BioTools 3.2 (Bruker Daltonics) and Mascot 2.4(Matrix Science).

Preliminary Data: Using High-Quality threshold protein detection, we could easily detect more than 800
proteoforms (from doubly charges peptides up to 35Kda proteins) out of the E.Coli mixture, and more than 1500
proteoforms out of 50ug of the Yeast mixture, using a 15 minute gradient (20 minutes method). The separation of
yeast over a 35 minutes gradient (45 minutes method) enabled to distinguish more than 1000 proteoforms from a

1ul injection of non-depleted plasma.

The spectral quality observed for single compounds was preserved while measuring these highly complex mixtures:
the average mass error for the monoisotopic peak of the RS 19 protein (10,2 Kda) over 4 injections was 0,07 + 0,2
ppm. The isotopic fidelity (express as shift of the theoretical abundance, relative to the most abundant isotope) was
always better that 2%, and the resolution exceeded 50 000. An Auto-LC MS/MS run enabled the identification of
RS 19 using CID from several charge states. In the absence of on-the flight deconvolution, automated LC-MS/MS
enabled to fragment the high abundance low MW (<20KDa) proteins. Lower intensity proteins could be fragmented
and identified using a targeted MS/MS Strategy.

A proteoform distribution profile could be obtained for glycoproteins spiked in the sample, which was similar to

the one observed for the isolated glycoprotein, therefore suggesting that the approach enables to give a relative
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guantitation information for the compounds present in the initial mixture. Using unsupervised statistics approaches,
we have been able to separate the yeast extracts spiked with various amount of the UPS Il mixture. The ongoing

work aims at determining what are the dynamc range and quantitative capabilities of the approach.

Novel Aspect: Fast profiling of highly complex protein mixtures using the capacities of a last generation UHR-Q-
TOF
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Abstract

Lung cancer (LC) is one of the ten most common causes of death in the world [1] and the search for biomarkers in
biological fluids, for early diagnosis of this disease, is today a very challenging task. In this way, metabolomics is
a powerful tool that allows the simultaneous analysis of a largest number of metabolites to provide the corresponding
"metabolomics fingerprint”. Consequently, molecules that modify their concentration in response to this disease can
be identified and can be used as biomarkers for diagnosis. Bronchoalveolar lavage fluid (BALF) is obtained during
the exploratory study of patients with lung diseases and provides information on cellular and biochemical epithelial
surface of the lower respiratory tract constituents through instillation and later aspiration of liquid in one or more
lung segments. It is estimated that the process of obtaining the BALF sample is taken in a million cells (1% of the

lung surface) to yield about 1 ml of pulmonary secretions in the actual total recovered liquid [2].

No previous metabolomic studies have been previously performed with BALF samples from patients with lung
cancer, so that, it is a novel metabolomic approach to provide new contributions in lung cancer metabolism. In this
study, two complementary metabolomic techniques based on direct infusion high resolution mass spectrometry (DI-
ESI-QTOF-MS) and gas chromatography mass spectrometry (GC-MS) have been applied for the first time to
compare statistically differences between LC and control (C) BALF samples, using partial least square discriminant

analysis (PLS-DA) in order to find and identify potential biomarkers of lung cancer.

The PLS-DA results showed a clear separation between LC and C suggesting the existence of metabolites that cause
discrimination between the study groups for both realized analysis DI-ESI-QTOF and GC-MS. We found a total of
43 altered metabolites in LC BALF considering metabolites with VIP (Variable Importance on the Projection)
values higher than 1, indicative of significant differences among groups. The levels of acetic acid, urea, acetamide,
palmitic acid, stearic acid, adenine, phosphocholine were higher in LC whereas levels of lactic acid, glycerol,
glycine, aspartic acid, proline, glutamine, benzoic acid, fructose, phosphoric acid, isocitric acid, inositol, galactose,
inosine, oleic acid, cholesterol, choline, serine, valine, pyroglutamate, creatine, acetylcholine, glutamate, carnitine,
arginine, acetylcarnitine, glycerophosphocholine, LPS(18:0), LPC(18:2), LPC(22:5), PE(16:0/18:0),
PE(18:1/18:0), PE(18:0/18:0), PPE(18:1/20:4), PPE(18:0/20:4) PC(16:0/16:0), PC(18:1/18:1) were lower than C.

We assessed the biomarker specificity and sensitivity according to the area under the curve of the receiver operator
characteristic (ROC) curves, which could be used to distinguish patients with lung cancer from control subjects.
The pathway analysis indicated that glycerophospholipid metabolism was the most altered pathway in lung cancer
and ROC curve analysis indicated that glycerol and phosphoric acid were potential sensitive and specific biomarkers

for lung cancer diagnosis and prognosis.
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Abstract

Arsenic (As) is one of the most studied toxic elements. It is a widespread pollutant in the environment that can be
found in water, soil, and air from natural and anthropogenic sources. It is occurring in both inorganic and organic
chemical forms, which strongly differ in terms of toxicity, bioaccumulation capacity, and involvement in living
organisms metabolism1,2. Although the mechanism of arsenic toxicity still remains unclear, enzymatic inhibition,

impaired antioxidants metabolism and oxidative stress may play important roles in the arsenic mode of action.

Some marine organisms, as bivalves, can accumulate high amounts of metals and thus easily reach concentrations
that are toxic not only to themselves but also for consumers3. In the present study the marine bivalve Scrobicularia
plana was used as a model organism of biological response against arsenic. Clams were exposed at two different
concentrations of AsV (10 and 100 ug-L-1) during 14 days to study the toxicological effects.

For this purpose, arsenic speciation was performed in the digestive gland of the clam during exposure experiment,
and correlatively a metabolomic analysis was carried out by direct infusion mass spectrometry to polar and lipophilic
extracts of this organ, in positive and negative acquisition modes (ESI-/ESI+). The results show significant changes
in the metabolomic profiles of Scrobicularia plana under exposure to As, and perturbations of metabolic pathways
caused by AsV were identified.

1. Vahter M (1999) Methylation of inorganic arsenic in different mammalian species and population groups. Sci
Progress 82:69-88. 2. Hirano S, Cui X, Li S, Kanno S, Kobayashi Y, Hayakawa T, Shraim A (2003) Difference in
uptake and toxicity of trivalent and pentavalent inorganic arsenic in rat heart microvessel endothelial cells. Arch
Toxicol 77:305-312. 3. Figueira E, Lima A, Branco D, Quintino V, Rodrigues AM, Freitas R (2011) Health
concerns of consuming cockles (Cerastoderma edule L.) from a low contaminated coastal system. Environ Int
37:965-972.
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Competitiveness and P12-FQM-0442 from the Regional Ministry of Economy, Innovation, Science and
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and Competitiveness for a predoctoral scholarship (Grant n® BES-2013-064501)
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Abstract

Psoriasis is a chronic inflammatory disease characterized by inflammation of the skin, which is accompanied by
hyperproliferation of keratinocytes, dermal leukocyte infiltration and increased angiogenesis. In this study female
Swiss mice received dermal exposure to 12-O-tetradecanoilforbol-13-acetato (TPA), in the dorsal area, to induce
inflammation. Previously, the animals were treated with algae extracts (MD and A-11) and a conventional drug for
inflammation (dexamethasone- DEX). This treatment was repeated during 3 days followed by mice sacrifice.

Serum, kidney and liver of the specimen were dissected and treated for metabolomic analysis by GC-MS.

For the extraction of serum metabolites, 100 uL of this fluid was mixed with 400 pL of a 1:1 methanol/ethanol
mixture, centrifuged and dried under a N2 stream. All dried samples were derivatized with 50 pL. methoxylamine
hydrochloride (MSTFA, 20 mg mL-1 in pyridine) at 70°C for 40 min to protect carbonyl groups by methoximation,
followed by 50 pL MSTFA with 1% of TMCS at 50°C for 40 min to derivatize primary amines and primary and
secondary hydroxyl groups (MTSFA). In addition, TMCS contributes to derivatization of amides, secondary amines
and hindered hydroxyl groups. Analysis of kidney and liver samples was similar, although metabolite extraction
was performed from 30 mg of tissue treated with 300 pL of methanol. Analysis by GC-MS was performed as
published elsewhere [1], and identification of endogenous metabolites was based on retention time matching with
the standards or using the NIST Mass Spectral Library (NIST 02). Finally, partial least square discriminant analysis
(PLS-DA) was applied in order to identify potential metabolic changes caused by the different treatments on the

inflammation process.

The PLS-DA results showed a clear classification among the five mice groups: control (C), treated with TPA (TPA),
and treated with TPA and the different anti-inflammatory agents like those obtained from algae (MD and A-11) and
conventional ones, dexamethasone (DEX). There were found 33 altered metabolites with significant differences
among groups. The metabolic response of TPA group in terms of metabolites expression (over or subexpression) is
clearly different against controls, due to the inflammatory action of this compound. However, metabolic profiles of
samples related with DEX and MD treatments have a significant effect against the inflammatory action of TPA, and
their metabolic response is analogous to that obtained from the controls, which confirm the anti-inflammatory action
of DEX and MD.

[1] M.A. Garcia-Sevillano, T. Garcia-Barrera, F. Navarro, N. Abril, C. Pueyo, J. Lopez-Barea, J.L. Gomez-Ariza. 2012, . J.
Chromat. B, 985 (2015) 75-84
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Abstract

Lung cancer (LC) is one of the most common causes of death by cancer and serum markers for early diagnosis have
not been found yet [1]. Currently, there are previous metabolomic studies in serum of patients with lung cancer
based on mass spectrometry [2], but they usually compare lung cancer patients with healthy controls. In the present
study, we also include patients with any lung disease, under the hypothesis that lung cancer could be associated with

the progression of other lung diseases, such as emphysema. [3]

In this study, a metabolomic approach has been applied to compare the metabolic profile of patients with lung
cancer, non-cancer lung disease and healthy ones, in order to elucidate the possible metabolic changes caused by
lung diseases, as well as those caused by cancer. Serum samples from 14 lung cancer patients, 14 lung disease
patients (LD) and 12 healthy controls (HC) have been analyzed by direct infusion to a hybrid quadrupole time-of-
flight mass spectrometry using an electrospray ionization source (DI-ESI-QTOF-MS), after sample pretreatment

with organic solvents for protein precipitation.

Results statistically treated by partial least squares discriminant analysis (PLS-DA), and score plots showed a clear
separation between the three study groups considered, suggesting the existence of metabolites that caused
discrimination from each other. Twenty one altered metabolites were identified in lung cancer comparing them
with healthy volunteers (urea, L-Thr, L-Orn, L-GIn, 3 LPL, 10 PL, and 4 TGs). On the other hand, twenty seven
perturbed metabolites were identified in lung cancer compared to other lung disease patients (urea, L-Thr, L-Gln,
C14-CAR, phosphocholine, 2 LPL, 16 PL, and 4 TGs). The major altered metabolic pathway in lung cancer was
the glycerophospholipid metabolism, although the behavior of phospholipids in lung cancer was different when
compared with healthy controls and non-cancer lung disease patients. The presence of phospholipids increases in

LC with respect HC, but decreasing in LC respect to LD.

In conclusion, DI-ESI-QTOF-MS provides a fast approach for profiling and identification of metabolites related
with LC, with a very wide coverage of metabolites avoiding the drawbacks associated to the chromatographic filter
present in the couplings HPLC-MS and GC-MS. This fact increases the potential of this technique for the

identification of biomarkers related to lung cancer diagnosis.

[1] Yingrong Chen et al, J Cancer Res Clin Oncol, 2015,141:705-718. [2] Suya Hori et al, Lung cancer 2011, 74,
284-292 [3] A Diez Herranz, Arch Bronconeumol. 2001;37:240-7.
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Abstract

The presence of persistent organic pollutants, such as polychlorinated biphenyls (PCBs) and others organochloride
compounds, threatens Dofiana National Park (southwest Spain) due to the use of pesticides on crops (strawberries,
citrus, rice) and the surrounding industrial activities. Among these compounds DDE
(dichlorodiphenyldichloroethylene) can be remarked due to its high concentration detected in blood, liver and
adipose tissue of several carnivores from this environment!. Several studies have shown the endocrine disruptor
nature of DDE, and although their relationship with breast cancer is still unclear, its androgenic? and neurotoxic
character have been proved, relating to diseases as Parkinson's and Alzheimer's3. Furthermore, selenium (Se) is well
known for its cancer chemopreventive character* and its protective effect against the toxicity caused by toxic
elements such as cadmium, arsenic or mercury>®. In this way, the exposure experiments of model organisms to toxic
and non-toxic compounds will provide information of the metabolic changes induced by these compounds and, n

this-sense, to this end the use of omics techniques, such as metabolomics, represents a good approximation”2,

In this work, an exposure experiment of Mus spretus mice to DDE in the presence and absence of Se has been
performed in order to obtain information about the metabolic changes caused by the toxic, and the protective
capacity of Se. For this purpose, a double metabolomics platform based on the complementary use of DI-QqQ-ESI-
TOF-MS and GC-MS for the analysis of Mus spretus liver extracts subjected to exposure experiments has been
developed. Subsequently the data were processed by multivariate statistical analysis to identify the metabolites
altered in the exposure. The results show alterations in various metabolic pathways such us energy metabolism
(glycolysis, Krebs cycle), lipid metabolism (free fatty acids), amino acid metabolism (glutamine, aspartic acid,
ornithine, etc) and oxidative stress (inosine). The presence of selenium also shows a protective effect in these

metabolic changes.

! Mateo, R., et al., Chemosphere, 2011. 2 Longnecker, M.P., et al., Am J Epidemiol, 2007. 165(9): p. 1015-22. 3
Compta, Y., et al., Brain, 2011. 134(Pt 5): p. 1493-505. # Sanmartin, C., et al., Curr Med Chem, 2011. 18(30): p.
4635-50. 5 Garcia-Sevillano M.A., Garcia-Barrera T., Navarro F. y Gomez-Ariza J.L., Metallomics, 2014, 6, 672-
681. ¢ Garcia-Sevillano M.A., Rodriguez-Moro G., Garcia-Barrera T., Navarro F. y Gomez-Ariza J.L. Chemico-
Biological Interactions 2015, 229, 82-90. 7 Garcia-Sevillano M.A., Contreras-Acufia M., Garcia-Barrera T.,
Navarro F. y Gdmez-Ariza J.L. Anal Bioanal Chem. 2014 406(5), 1455-69. & Garcia-Sevillano M.A., Garcia-
Barrera T.,y Gomez-Ariza J.L. Metallomics, 2014, 6, 237-248.

202



ISPROF 2015 - Proceedings

This work was supported by the projects CTM2012-38720-C03-01 from the Spanish Ministry of Economy and
Competitiveness; P12-FQM-0442 and P12-B10-1657, from the Regional Ministry of Economy, Innovation, Science

and Employment (Andalusian Government, Spain,

203



ISPROF 2015 - Proceedings

P29 - Metabolic profiling of strawberries under different post-harvest

controlled atmosphere treatments

Ramirez Acosta, S.122, Arias Borrego, A. %22, Garcia-Barrera, T. %3, Gomez-Ariza, J.L*?3

1. Department of Chemistry and CC.MM. Faculty of Experimental Sciences. University of Huelva, Huelva, Spain.
2. International Agrofood Campus of Excellence International ceiA3, University of Huelva, Huelva, Spain. 3.
Research Center of Health and Environment (CYSMA). University of Huelva, Huelva, Spain. Email:

ana.arias@dgcm.uhu.es

Abstract

Strawberry quality is depending on the metabolite profile in the fruit, which results from physiological changes
during fruit growth and ripening. The major challenge of post-harvest technology is to try that fresh product gets
the consumer with a similar quality that harvest time and, if possible, with improved organoleptic properties.
Strawberry post-harvest technigues often focus on the use of controlled atmospheres (storage with low O and high

CO;, concentrations) and modified atmosphere packing.

In order to investigate strawberry fruit changes, untargeted metabolic profiling analyses were conducted from eight
fruit samples of each different controlled atmosphere treatments by gas chromatography-mass spectrometry GC-
MS. Freshly harvested strawberries were treated under different atmosphere with 10%, 20% and 30% of CO,,
containing always a 5% O at 0°C for 2 days. After 2 days of storage the samples were immediately frozen in liquid
nitrogen and kept at -80°C until sample preparation. The fruit metabolites were extracted with a pre-cooled
methanol/formic acid solution (0.1 % of formic acid). A two-step chemical derivatization was performed on the

extracted hydrophilic metabolites according to the protocol of Begley et al. (2009) [1].

The metabolomic profiles obtained were statistically compared using partial least squares discriminant analysis
(PLS-DA). Scores plot shows a good classification between treatments and control samples. The most significant
differences were observed in samples treated with enriched CO, atmosphere (20 %). Several metabolites were
overexpressed in these samples in relation to control ones, such as ethanedioic acid, malic acid, glucose and inositol.
There has also been a decrease of glucuronic acid, phosphoric acid, fructose, acetic acid and a-D-glucopyranoside.
On the other hand, the increase of sugars and organic acid affected the strawberry flavor of the product which was

confirmed by the sensorial analysis.

[1] Begley, P., Francis-Mclintyre, S., Dunn, W.B., Broadhurst, D.I., Halsall, A., Tseng, A., Knowles, J., Goodacre,
R. & Kell, D.B. 2009, "Development and performance of a gas chromatography— time-of-flight mass spectrometry
analysis for large-scale nontargeted metabolomic studies of human serum”, Analytical Chemistry, vol. 81, no. 16,
pp. 7038-7046.

The authors are grateful to Ministerio de Economia y Competitividad (Spain) grant CTM2012-38720-C03-01 and
Consejeria de Innovacién, Ciencia y Empresa (Junta de Andalucia-Spain) grant P012 FQM- 0442.
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