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Summer School Emory @ Unisi
Chemistry for Life & Environment
13th Edition, 27 May - 04 July 2016

27 May, Friday

5.00 pm

6.30

8.00

Arrival of Emory Group. Check-in at Refugio residence

Introductory meeting at Refugio by summer program coordinator.
Introduction to the program, teaching aids, internet connection, notes
about Siena City, restaurants, pharmacies, supermarkets, laundries, etc...

Welcome Dinner at Spadaforte, Piazza del Campo

28 May, Saturday

9.00 am
12.00

2.00 pm

Emory Classes at Refugio
Lunch at Mensa Universitaria at Bandini, cards validation

Visit to the “"Museo Civico, Palazzo Comunale, Piazza del Campo”
Guide, Gemma Stecchi

29 May, Sunday

Free Day in Siena

30 May, Monday

OPENING OF THE SUMMER SCHOOL (San Miniato, Room #14)

10.00 Introduction and Greetings
Daniela Valensin - Unisi Coordinator of General Cooperation Agreement
Emory/Unisi
Angelo Riccaboni - Rector Unisi
Annalisa Santucci - Director Department Biotechnology Chemistry &
Pharmacy & Director Biochemistry & Molecular Biology PhD School
Stefano Mangani - Director Chemical & Pharmaceutical Sciences PhD School
Michael McCormick - Emory Representative
Tracy Morkin McGill - Emory Representative
Gabriella Tamasi — Executive Coordinator of Summer School
Introduction of summer program and its educational purposes

11.15 Coffee break & Poster session

11.30 Presentations by Unisi Research Groups
Claudio Rossi - New visions and perspectives in sustainable agriculture:
synergy and multi-actors approach
Elena Cini - Microwave-Assisted Reaction with Gas Reagents. A Green
Approach to Decorated Molecules
Gianluca Giorgi - Mass spectrometry in organic chemistry: from structural
to stereochemical and conformational characterization
Enrico Tavarnelli - The depositional and tectonic history of ridges and
basins of Southern Tuscany: geological controls on the quality of wines and
food produced in Val d'Orcia and in the Chianti mts

12.45 Buffet & Posters session

2.00 pm Conclusions




31 May, Tuesday

9.00 am

Emory Classes at Refugio

01 June, Wednesday

9.00 am

Emory Classes at Refugio

02 June, Thursday

Italian Civic Holiday (Festa della Repubblica)

9.00 am

Emory Classes at Refugio

03 June, Friday

Emory Students and Faculties visiting Florence

04 June, Saturday

Free Day in Siena

05 June, Sunday

Free Day in Siena

06 June, Monday

9.00 am

12.00

Emory Classes at Refugio

First program evaluation, forms filling for Emory Students

07 June, Tuesda

- Day at San Miniato (Room #7)

9.30-10.20 am

10.30-11.20

11.30-12.30

12.30

2.30-5.30 pm

Unisi Lecture Session
Neri Niccolai
Structural Bioinformatics: a side effect of the post-genomic revolution

Stefano Mangani

Closing the gap between Angstrém and micron scale for a deeper
understanding of biological systems. The opportunity offered by integrating
synchrotron x-ray diffraction, spectroscopic and imaging techniques

Emory students meet Unisi Students
Students present their own experiences at Universities. Teachers excluded!

Lunch time at San Miniato Mensa

Parallel Unisi Laboratory Session

Marco Consumi

Time of flight secondary ion mass spectrometry (ToF-SIMS): theory and
applications

Manuela Benvenuti
Lysozyme crystallization

08 June, Wednesday

9.00 am

Emory Classes at Refugio

09 June, Thursday

9.00 am

Emory Classes at Refugio




10 June, Friday

FIELD-TRIP TO BARONE RICASOLI SPA AGRICOLA (BROLIO, GAIOLE IN CHIANTI)

9.30

10.00

10.15

12.00

13.00

2.30 pm

4.30

Departure from Porta Romana

Arrival at Brolio

Guided visit and class in the vineyards about Sangiovese and other vines
growing, treatments, ... and guided visit and class in the cellars about wine
production and aging

Wine tasting

Lunch at Restaurant Cantine Barone Ricasoli, typical Chianti foods

Guided visit to the Ricasoli Castle, old enological laboratory of Barone
Bettino Ricasoli, History of Chianti and Italy

Return to Siena

11 June, Saturday

Free Day in Siena

12 June, Sunday

Free Day in Siena

13 June, Monday

9.00 am

Emory Classes at Refugio

14 June, Tuesda

9.00

Emory Classes at Refugio

15 June, Wednesday - Day at San Miniato (Room #9B)

10.00-10.50 am

11.00-12.00

12.30

2.30-5.30 pm

Unisi & Emory Lecture Session

Steven Loiselle & Luisa Galgani

Photochemistry at the Ocean’s Surface: Effects and Interaction of Dissolved
Organic Matter with Microplastics - POSEIDOMM

Francesco Evangelista — Emory University
Quantum chemistry of strongly correlated electronic states

Lunch time at San Miniato Mensa

Parallel Unisi Laboratory Session

Gianluca Giorgi

Mass spectrometry in practice: what is your weight and what is your
structure?

Vanessa Volpi

High-throughput, multi-scale physicochemical study of context, landscapes
and archaeological finds, a new predictive/descriptive archaeometric
approach

Nicola Nelli
Continuous multilayered composite hydrogel as osteochondral substitute

16 June, Thursday

9.00 am

Emory Classes at Refugio




17 June, Friday

Two Days Cultural trip to Montalcino territory (Domenico Picciolo)

10.30 am
12.00
12.15
1.30 pm
3.30

7.30

Departure to Montalcino (by line bus)
Arrival to Montalcino

Welcome & Lunch

Check-in to the B&Bs and free time

Visit to the Montalcino’s museum and Fortress. Guide Silvia Roncucci

Typical Montalcino/Tuscany Dinner

18 June, Saturday

Two Days Cultural trip to Montalcino territory (Domenico Picciolo)

7.30 am
8.00

11.30

12.30
1.30 pm

2.45

4.00

Breakfast
Trekking from Montalcino Fortress to Abbazia di Sant’Antimo (ca 10 km)

Guided visit to Azienda Agraria “La Magia”. Class on Sangiovese Grosso
variety and Brunello winemaking and aging processes

Lunch and wine tasting at Agriturismo
Leaving from Agriturismo towards Abbazia di Sant’Antimo

Visit to Abbazia di Sant’Antimo, its history, architecture, ... and possibly
attendance to Ora Nona and Canto Gregoriano by Monaci Premonstratensi

Return to Siena

19 June, Sunday

Free day in Siena

20 June, Monday

9.00 am

Emory Classes at Refugio

21 June, Tuesda

- Day at San Miniato

9.30-10.20 am

10.30-11.20

11.30-12.20

12.30

2.30-5.30 pm

Unisi Lecture Session
Agnese Magnani
Biosensing technologies: examples and applications

Rebecca Pogni
Electron Paramagnetic Resonance in enzymatic catalysis: the case study of
ligninolytic enzymes

Maurizio Taddei
The central role of organic chemistry in antibody drug conjugate based
cancer therapy

Lunch time at San Miniato Mensa

Parallel Unisi Laboratory Session

Elena Petricci

Microwave-Assisted Reaction with Gas Reagents. A Green Approach to

Decorated Molecules

Lia Millucci - Congo Red staining of human tissues sections




22 June, Wednesday
FIELD-TRIP TO VILCA (COLLE DI VAL D’ELSA, SIENA) AND TO SAN GIMIGNANO

9.00 am Departure from Porta Romana

9.40 Arrival at ColleVilca

10.00 Guided visit and class about chemistry of glass and glass-blowing methods

11.30 Departure to San Gimignano

12.00 Arrival at Fattoria Sovestro in Poggio, and visit to the Vineyards and Cellars

13.00 Lunch at Fattoria Sovestro in Poggio

2.30 pm Visit to San Gimignano, the town and main historical places

5.00 pm Departure to Siena

23 June, Thursday

9.00 am Emory Classes at Refugio

3.00 pm Massimo Nepi
Botanical Museum of the University of Siena:Conservation, Education and
Research

24 June, Friday

9.00 am Emory Classes at Refugio

2.30 pm Visit to a Contrada Museum, Church, ...
Contrada della Selva. Guide, Gemma Stecchi

25 June, Saturday

Free day

26 June, Sunday

Free day

27 June, Monday

Free day

28 June, Tuesda

9.00 am Emory Classes at Refugio

29 June, Wednesday

9.00 am Emory Classes at Refugio

30 June, Thursday

9.00 am Emory Classes at Refugio

01 July, Friday

9.00 am Emory Classes at Refugio
12.00 Second and final Evaluation, forms filling for Emory Students
12.30 Meeting of Evaluation Committee of Unisi and Emory Teachers

Conclusions and remarks.
Planning for 14th Edition Emory@Unisi 2017

7.00 pm Horse trials in Piazza del Campo
8.30 Eve Palio Dinner in a Contrada
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02 July, Saturday - Palio Day

07.00 am Blessing Mass celebrated by Archibishop in Piazza del Campo for Fantino
(Jockey)

02.00 pm Attending to the horse blessing in a Contrada

03.00 Attending to Contradas blessing from the Archbishop at Duomo

04.30 Piazza del Campo ...waiting for Palio Race
Palio Race

03 July, Sunday

Free day

04 July, Monday

Check-out




Lecture (15 June 2016)
Quantum chemistry of strongly correlated electronic states

Francesco Evangelista

Department of Chemistry, Emory University, 1515 Dickey Drive, Atlanta, GA 30322
Email: Francesco.Evangelista@emory.edu

States of matter in which the motion of electrons is strongly correlated are a fascinating, yet
challenging, area of chemistry and physics. From the perspective of chemistry, strong electron
correlation is accompanied by the mixing of near-degenerate electronic states. Near-
degenerate states are encountered in many areas of research, from fundamental studies of
bonding and chemical reactivity to energy science and catalysis. Since the properties of
strongly correlated electrons are intrinsically dominated by many-body interactions, these
systems challenge conventional theories that approximate electrons as independent particles.
In this talk I will discuss our recent efforts to develop new quantum chemistry theories that
have predictive power and can help us elucidate the role of strong correlation effects in
chemistry.

Applications to polycyclic arynes and binuclear transition metal complexes will be used to
illustrate some of the chemical problems that can be addressed with these new methods.



Laboratory Session (07 June 2016)
Lysozyme crystallization

Manuela Benvenuti
Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Via A. Moro 2,
53100 Siena, Italy
Email: manuela.benvenuti@unisi.it

Crystallization is the process, governed by both thermodynamic and kinetic factors, by
which molecules arrange themselves in a natural manner to form a repetitive three-
dimensional reticulum we call crystal. Thermodynamically, protein crystallization is not very
different from the crystallization of NaCl. In both cases, we need to bring the solution into a
supersaturated state after which the salt or the protein will hopefully start to crystallize.
However, protein crystallization methods are very different. In the case of NaCl
supersaturation may be achieved by first preparing a saturated solution of the salt at some
high temperature (for example, 40°C) and then leaving it at room temperature for some time.
At room temperature the solution will be in a thermodynamically metastable state. The result
is that after a short while salt crystals will be found at the bottom of the glass. In the case of
proteins, heating is not a method to use, proteins may quickly denature at high temperatures
(unless it is a protein from a thermophilic organism). We are helped by the fact that protein
solubility depends on many factors and not only on temperature. Among these factors is the
concentration and type of salt present in the buffer, the pH of the buffer, the presence of
possible co-factors, etc. Depending on the protein, different crystallization methods may be
used to bring the solution into supersaturation, normally through a gradual decrease of the
solubility of the protein. The most common way to reduce protein solubility for crystallization is
by the addition of so-called precipitants (see Diagram). A precipitant binds water molecules,
essentially competing with the protein for water, thus reducing water availability, which mimics
higher protein concentration. Popular precipitants include polyethylene glycol and ammonium
sulfate, probably the most widely used, but there are many other precipitants. When
precipitant concentration is gradually increased, for example by using the method of vapor
diffusion, the amount of solvent available for the protein is decreased, which in turn may lead
to protein precipitation, or if the conditions are correct, to crystallization of the protein.

The objective of the Laboratory session is to provide “hands on” experience on the
crystallization of Enzyme Lysozyme, which has been well characterized with respect to
crystallization properties.

We will use the sitting drop methods that rely on vapor diffusion, in which a drop containing
lysozyme/precipitant solution is allowed to equilibrate in a closed system containing a reservoir
of precipitant.

With vapor diffusion, the sample is at 50% of the concentration of the precipitant compared to
the reservoir solution and is less than that required for protein crystallization. Thus because
the precipitant is the major solute present, vapor diffusion in the closed system results in the
net transfer of water from the protein solution to the reservoir, until the precipitant
concentration is the same in both solutions. Upon equilibration this transfer of water ceases
and the resultant protein solution stays at the optimal precipitant concentration for
crystallization.

SOLUBILITY:CURVE

[protein]

i SOLUBLE
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[precipitant]

Generic diagram showing the different areas of a protein-precipitant equilibrium in terms of the
concentrations of both components.
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Poster (30 May 2016)
Biochemical evaluation of the efficacy of human platelet rich plasma releasates on
human cartilage tissue regeneration

G. Bernardini, M. Laschi, D. Braconi, A. Paffetti, M. Geminiani, S. Gambassi, M. Millucci, A.
Santucci
Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Via A. Moro 2,
53100 Siena, Italy
Email: bernardini@unisi.it

Articular cartilage has a limited capacity for self-repair. Cell-based cartilage repair procedures
require that autologous articular chondrocytes are isolated from biopsy, expanded in vitro, and
then either directly injected into the defect or used to engineer implantable grafts. Several
technical problems have limited the wide clinical application of these techniques: (i) the low
yield of chondrocytes obtained from a biopsy; (ii) chondrocytes trend to lose their
chondrogenic potential during the expansion phase in conventional culture systems; (iii) the
low capacity of chondrocytes to re-differentiate towards cartilage-forming cells after the
expansion phase.

In recent years, a number of clinical studies have suggested that platelet (PLT) derivatives,
such as PLT-rich plasma (PRP), have the potential for a substantial therapeutic role in cartilage
tissue regeneration.

In a previous work, we have demonstrated the high efficacy of a human PRP releasate (PRPr)
supplementation in maintaining chondrocyte-like phenotype in monolayer cultures of human
chondrocytes (1).

The aim of the present study was to investigate the anabolic properties of PRPr
supplementation on cartilage constructs based on polyglycolic acid (PGA), a synthetic polymer
used in cartilage tissue engineering for its biocompatibility and mechanical properties. The
genomic and proteomic expression of several biomarkers of chondrocyte differentiation were
investigated on different chondrocyte/PGA 3D-cultures.

Our in vitro results strongly support the efficacy of PRPr supplementation for the improvement
of the differentiation status of human articular chondrocytes and for the optimal preparation of
chondrogenic constructs based on a PGA scaffold.

Grants: FMPS 2008-2009-2010.

References
[1] Spreafico A, et al. J Cell Biochem. 2009;108(5):1153-65.
[2] Bernardini G., et al. J. Biosci. 2015; 40(1): 61-69.
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Poster (30 May 2016)
Homogentisic acid induces aggregation and fibrillation of amyloidogenic proteins

Daniela Braconi'$, Lia Millucci'®, Andrea Bernini!, Ottavia Spiga?, Pietro Lupetti?,
Barbara Marzocchi!, Neri Niccolai, Giulia Bernardini$, and Annalisa Santucci®

IDipartimento di Biotecnologie, Chimica e Farmacia, and “Dipartimento di Scienze della Vita,
Universita degli Studi di Siena, 53100, Siena Italy
§ These authors contributed equally to the work
Email: braconi2@unisi.it

BACKGROUND: Alkaptonuria (AKU) is an ultra-rare inborn error of metabolism characterized
by homogentisic acid (HGA) accumulation due to a deficient activity of the homogentisate 1,2-
dioxygenase (HGD) enzyme. This leads to the production of dark pigments that are deposited
onto connective tissues, a condition named ‘ochronosis’ and whose mechanisms are not
completely clear. Recently, the potential role of hitherto unidentified proteins in the ochronotic
process was hypothesized, and the presence of serum amyloid A (SAA) in alkaptonuric tissues
was reported, allowing the classification of AKU as a novel secondary amyloidosis.

METHODS: Gel electrophoresis, Western Blot, Congo Red- based assays and electron
microscopy were used to investigate the effects of HGA on the aggregation and fibrillation
propensity of amyloidogenic proteins and peptides [AB(1-42), transthyretin, atrial natriuretic
peptide, a-synuclein and SAA]. LC/MS and in silico analyses were undertaken to identify
possible binding sites for HGA (or its oxidative metabolite, a benzoquinone acetate or BQA) in
SAA.

RESULTS: We found that HGA might act as an amyloid aggregation enhancer in vitro for all the
tested proteins and peptides in a time- and dose- dependent fashion (Figure), and identified a
small crevice at the interface between two HGD subunits as a candidate binding site for
HGA/BQA

CONCLUSIONS: HGA might be an important amyloid co- component playing significant roles in
AKU amyloidosis.
GENERAL SIGNIFICANCE: Our results provide a possible explanation for the clinically verified
onset of amyloidotic processes in AKU and might lay the basis to setup proper pharmacological
approaches to alkaptonuric ochronosis, which are still lacking.
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Figure. Time-dependent aggregation patterns of AB(1-42) (a), Ttr (b), a-Syn (c), SAA (d), ANP (e), in
control conditions and after treatment with 0.33 mM HGA (A). A visible ochronotic pigmentation was
observed after 72 hours in HGA-treated AB(1-42) and SAA (magnification 20x) (B), and a marked
aggregation propensity upon treatment with HGA was observed for AB(1-42), Ttr, a-Syn and SAA (C).
Birefringence of amyloid aggregates formed by SAA and a-Syn upon treatment with HGA (14 days
incubation, HGA concentration shown in panels). Magnification: 5x (D).
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Poster (30 May 2016)
Chemical Characterization and determination of Antioxidant Properties of
Olive Pomace and Olive Leaves

Anastasiya Byelyakova, Gabriella Tamasi, Claudio Rossi,
Department of Biotechnology Chemistry & Pharmacy, University of Siena, Via A. Moro 2, 53100
Siena, Italy
Email: nasbelyakova@gmail.com

The presence of oxidizing species and/or free radicals in foods, reduces its nutritional value
and sensory quality due to oxidative reactions in addition to doing damage to human health,
for example provoking mutations in DNA. Antioxidants can prevent these reactions via
hydrogen atom transfer, electron transfer mechanism or transition metals chelation. It is well
reported in literature that antioxidants have a large spectrum of biological properties which can
be beneficial for humans.

The present poster reports the characterization and determination of selected antioxidant
properties in olive fruit, extravirgin olive oil (the primary product) and pomace (by-product)
samples from the harvesting/production 2013 (one sample, preliminary test), 2014 and 2015.
Olive leaves from the pruning process 2013 have been also investigated.

All the samples have been previously lyophilized and extracted via hydroalcoholic mixture
(EtOH/H,0, 80/20, v/v). The extracts have been characterized as regards the antioxidant
activity through the TEAC (Trolox Equivalent Antioxidant Capacity) and DPPH assays, as well
as the analysis of the total polyphenol content (Folin-Ciocalteu method). Selected polyphenols,
quercetin, rutin, naringenin , luteolin, epicatechin, kaempferol, and chlorogenic acid, p-
coumaric, caffeic and ferulic acid, have been determined quantitatively via HPLC/MS technique.
The samples have also been characterized by infrared spectroscopy by using ATR-FTIR
technique. The hydroalcoholic extracts have been also characterized as regards the viability
assay on 3T3 fibroblast cells, showing no toxicity up to 2.5% of extract in the culture medium,
while a 5% becomes toxic. This effect can result from the known pro-oxidant activities of
polyphenols. Analysis was ended by analyzing selected metal ions: Na, K, Mg, Ca, Cu, Mn, Zn
in the hydroalcoholic extracts as well as in mineralized samples.

References

1. M. Leopoldini et al. Food Chem. 2011; 125:288.

2. J.L. Charlton. J. Nat. Prod. 1998; 61:1447.

3. S. Silva, et al. Food Sci. Tech. Int. 2006; 12:385.

4. S.M. Cardoso, et al. J. Sci. Food Agric. 2005; 85:21.

5. I.P.R.Falcoi, et al. J. Agric. Food Chem. 2012; 60:11800.
6. H. El Hajjouji , et al. Bioresour. Technol. 2007; 98:3513.
7. 0. Benavente-Garco, et al. Food Chem. 2000; 68:457.
8. E. Altiok, et al. Sep. Purif. Technol. 2008; 62:342.
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Poster (30 May 2016)
Formulation and chemical characterization of liposomes functionalized with the
Lotus lectin and effective in targeting highly proliferative cells

Claudia Bonechi, Gabriella Tamasi, Alessandro Donati, Agnese Magnani, Claudio Rossi
Department of Biotechnology, Chemistry, and Pharmacy, Via Aldo Moro 2 53100 Siena, Italy
CSGI, Research Center for Colloids and Nanoscience, University of Florence Via della Lastruccia
3 50019 - Sesto Fiorentino (FI)

Email claudia.bonechi@unisi.it

Liposomes have been used for decades to improve the therapeutic effect of traditional or new
drugs. Recent studies allowed to develop new functionalized liposomes with the insertion of
active targeting.! In this work, doxorubicin loaded liposomes functionalized with lectin from
Lotus tetragonolobus (LTL), that preferentially binds glycans with alpha-1,2-linked fucose,
were synthetized.? A lectin-oleic acid conjugate was introduced into the lipid bilayer of 1,2-
dioleoyl-sn-glycerophosphocholine (DOPC) and 1,2-dioleoyl-sn-glycerophosphoethanolamine
(DOPE) liposomes. The functionalization of liposomes with LTL did not modify significantly size,
surface charge, C-potential and overall structure of the vesicles. A structural analysis of
functionalized liposomes in solution by mono- and multi-dimensional Nuclear Magnetic
Resonance (NMR) techniques, was performed. The NMR study of lectin-functionalized
liposomes shows that the protein substantially does not modify the structure of the liposome.
NOESY spectrum of lectin-functionalized liposomes with doxorubicin (LTL-Dox-L) reveals that
the doxorubicin aromatic rings was directly involved in this process, possibly in tight contact
with the lipid chain. The polar head groups of lipids behaved as a tethering point for the
doxorubicin pyranosyl group.

The LTL-Dox-L markedly increased the intracellular delivery of the drug in two cancer cell lines
as determined by flow cytometry and confocal laser scanning microscopy (CLSM), when
compared to the simpler doxorubicin loaded liposomes (Dox-L).?> The LTL-Dox-L loading and
drug delivery mechanisms were different with respect to Dox-L, as well as other liposomal
preparations.

Liposomes functionalization with LTL has the potential for broadening the therapeutic potential
of liposomal doxorubicin treatment, which could lead to lower non-specific toxicity.

References

[1] Bonechi, C. Martini, S. Ciani, L. Lamponi, S. Setzer, C. Rebmann, H. Rossi, C.& Ristori S. Using
Liposomes as Carriers for Polyphenolic Compounds: the case of trans-Resveratrol, PloS ONE 7 (2012).

[2] Aldi, S. Capone, A.C. Della Giovampaola, C. Ermini, L. Pianigiani, E. Mariotti, G. & Rosati F.
Identification of a novel, alpha2-fucosylation-dependent uptake system in highly proliferative cells. Tissue
Cell. 47, 33-38 (2015).

[3] Chun, C. Lee, S.M. Kim, C.W. Hong, K.Y. Kim, S.Y. Yang, H.K. & Song S.C. Doxorubicin-
polyphosphazene conjugate hydrogels for locally controlled delivery of cancer therapeutics. Biomaterials.
30, 4752-62(2009).
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Laboratory Session (07 June 2016)
Time of flight secondary ion mass spectrometry (ToF-SIMS): theory and applications

Marco Consumi, Agnese Magnani
Department of Biotechnology, Chemistry, and Pharmacy, Via Aldo Moro 2 53100 Siena, Italy
Email agnese.magnani@unisi.it; marco.consumi@gmx.com

The time of flight secondary ion mass spectrometry is a very surface sensitive technique. The
chemical information obtainable on surfaces is limited by the sensitivity of the techniques
used. If considering that a surface of 1 ym x 1 um contains only few millions of atoms on the
outer molecular layer, very stringent requirements are necessary to obtain a micromentric (or
less) resolution and at the same time maintain a good signal-to-noise ratio. The most used
technique to obtain surface images with nanometer resolution is Atomic Force Microscopy,
which has given an enormous contribution to develop entire thematic areas in surface science.
Unfortunately, however, it is not capable of giving information on the surface chemical
composition. The surface chemical composition can be investigated by secondary ion mass
spectrometry (SIMS), which exhibits, as the most traditional techniques of mass spectrometry
a very high sensitivity (of the order of a few ppm or ppb) and the possibility of detecting
monoatomic ions, molecular fragments and, in the most favorable cases, whole molecular ions.
This allows an accurate chemical mapping of the surface under study. The possibility to acquire
images by SIMS is very recent, thanks to the technological development of apparatus used to
acquire spectra in static mode, especially:

-time of flight (ToF) analyzers able to detect ions emitted with a high efficiency. This point

is very important when analyzing signals of low intensity to obtain a high lateral resolution,

-ionic sources specific for images, such as liquid-metal pulsed ion sources.

ToF-SIMS technique will be discussed in terms of:
-basic principles
-instrumentation
-analytical capabilities
-application to materials science.

A ToF-SIMS experiment will be carried out on a specific topic.
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Lecture (15 June 2016)
Photochemistry at the Ocean’s Surface: Effects and Interaction of
Dissolved Organic Matter with Microplastics
POSEIDOMM

Luisa Galgani, Steven A. Loiselle
Environmental Spectroscopy Group
Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Via A. Moro 2,
53100 Siena, Italy
Email: luisa.galgani@unisi.it

Microplastics represent an increasing threat to aquatic ecosystems, with potential impacts on
the cycling of fundamental elements and ecological consequences at all trophic levels. Low-
density polyolefins, like polyethylene and polypropylene, are the most common plastics
produced and are ubiquitous in marine environments. Floating on the sea-surface, they can
have direct and indirect impacts on the sea-surface microlayer (SML), a key interface for
biochemical and photochemical processes controlling gas exchange between the ocean and the
atmosphere. The SML is an enriched biofilm of organic biological material aggregating and
favouring high microbial activity. The effects of an increasing presence of microplastics on the
cycling of organic matter in the surface ocean are not well understood, and yet they may have
a major impact on this key interface.

POSEIDOMM will investigate the influence of microplastics on the photochemical and biological
processes in the SML. We will verify the effect of microplastic pollutants on the formation of a
surface-active biofilm, the implications for microbial cycles and for the photochemical
generation of reactive chemical species and labile organic compounds. The goals of
POSEIDOMM are to provide a chemical and biological characterization of the microplastic-
biofilm aggregates in the SML, to quantify the photochemical cycling of such aggregates and to
identify the implications of this cycling on gas exchange and on the microbial carbon cycle.
This will be achieved through a trans-disciplinary approach combining innovative spectroscopic
and biological analyses to study the SML in controlled microcosms and in-situ mesocosm
studies. Through a close cooperation with leading European partners, POSEIDOMM will close
major gaps in our understanding of the interaction of micropollutants with marine biological
processes and atmospheric gas exchange.
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Rationale: Alkaptonuria (AKU) is an ultra-rare genetic disease, in which a deficiency of the
enzyme homogentisate 1,2-dioxygenase causes the accumulation of homogentisic acid (HGA)
and the following deposition of the ochronotic pigment within the body of the patient. Cartilage
of AKU patients loses its structure (1) and recent data proved significant aberrations of
cytoskeletal proteins in AKU chondrocytes. On the basis of these latest results, we aimed to
characterize the primary cilium, an organelle with cytoskeletal origins, in alkaptonuric
chondrocytes. Primary cilia is expressed in the majority of cells in interphase and it is involved
in the development of a functional articular cartilage (2). Primary cilia are important for signal
transduction of many pathways, among which hedgehog (Hh) pathway. The interaction
between ciliary organization and Hh pathway activation influences cartilage homeostasis (3).
To characterize primary cilia in CTR, AKU and HGA-treated chondrocytes, cilia length and
prevalence measurements, analysis of Arl13b distribution along the ciliary axoneme and
investigation of cilia phenotype changes following treatment with LiCI (50 mM) were
performed.

Methods: primary human chondrocytes isolated from articular cartilage were grown on
coverslips in presence or absence of LiCl (50 mM). To recreate the pathological features of
AKU, cells were treated with 0.066 mM HGA for 2 weeks. For immunofluorescence studies cells
were fixed in paraformaldehyde and immunostained with anti acetylated a-tubulin or Arl13b for
the ciliary axoneme and anti-pericentrin for the basal body. Cilia length measurements were
performed with Image J and data were statistically analysed with ANOVA with Tukey’s post-hoc
tests, or the Mann-Whitney test for non-parametric datasets.

Results: Confocal images and statistical analysis revealed that primary cilia were significantly
shorter in AKU chondrocytes, as well as in HGA treated chondrocytes. The percentage of
ciliated cells was lower in the diseased cells compared to the normal cells. Arl13b fluorescence
quantification evidenced a non homogenous distribution of this protein along the cilium in all
the three cell types. Primary cilia increased in length after 24 hours of LiCl 50 mM treatment.
Prevalence after LiCl treatment was restored in AKU cells, not in HGA treated cells

Conclusions and future work: structural analysis of primary cilia in CTR, AKU and HGA-treated
chondrocytes revealed that AKU and model chondrocytes have shorter cilia and that these
alterations can be restored by LiCl treatment. These results suggested functional alterations in
the expression of transcriptional factors implicated in Hedhehog signalling pathway. For this
reason, ongoing experiments aim to evaluate Glil and Ptchl expression in AKU and HGA-
treated chondrocytes, following stimulation of cells with Indian hedgehog (Ihh). An
overexpression of Glil and Ptchl in AKU and HGA-treated cells, in agreement with the dicrease
in cilia length observed in these cells would be expected, as well as a decrease in the
expression of the same genes in LiCl treated chondrocytes.
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Alkaptonuria (AKU) is an ultra-rare autosomal genetic disorder caused by a defect in the
activity of the enzyme homogentisate 1,2-dioxygenase (HGD) that leads to the accumulation
of homogentisic acid (HGA) and its oxidized product, benzoquinone acetic acid (BQA), in the
connective tissues causing a pigmentation called “ochronosis”. The consequent progressive
formation of ochronotic aggregates generate a severe condition of oxidative stress and
inflammation in all the affected areas. Experimental evidences have also proved the presence
of serum amyloid A (SAA) in several AKU tissues and it allowed classifying AKU as a secondary
amyloidosis. Although AKU is a multisystemic disease, the most affected system is the
osteoarticular one and articular cartilage is the most damaged tissue.

In this work, we have analyzed for the first time the cytoskeleton of AKU chondrocytes by
means of immunofluorescence staining. We have shown the presence of SAA within AKU
chondrocytes and finally we have demonstrated the co-localization of SAA with three
cytoskeletal proteins: actin, vimentin and B-tubulin (Figure). Furthermore, in order to observe
the ultrastructural features of AKU chondrocytes we have performed TEM analysis, focusing on
the Golgi apparatus structure and, to demonstrate that pigmented areas in AKU cartilage are
correspondent to areas of oxidation, 4-HNE presence has been evaluated by means of
immunofluorescence.

AKU

Actin

Vimentin

B-Tubulin

C

Figure. The cytoskeleton of alkaptonuric chondrocytes is severely altered. Serum amyloid A is
demonstrated to be present within alkaptonuric chondrocytes and to co-localize with the three main
cytoskeletal proteins: actin, vimentin and B-tubulin. These findings lead to hypothesize a role of SAA in
cytoskeleton alterations of alkaptonuric chondrocytes.
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Mass spectrometry (MS) is a powerful methodology for identifying, structurally characterizing,
investigating the reactivity and quantitating wide classes of naturally occurring organic
molecules or obtained by chemical synthesis.

A number ionization techniques, depending on the chemico-physical properties of the
molecules, and a wide range of analyzers are available.

Given an organic molecule, a lot of information can be obtained by mass spectrometry:
molecular weight, elemental formula (high resolution MS), structural characterization (tandem
mass spectrometry), quantitation, but also it is possible to determine stereochemical
properties, to study conformations (ion mobility mass spectrometry), to make a molecular
mapping of a surface, such as a tissue or a leaf (mass spectrometry imaging), to make ion
spectroscopy in the gas phase [1-2]. The use of soft ionizations, such as electrospray, MALDI,
and a wide variety of ambient mass spectrometry techniques allows to study wide classes of
analytes and to characterize non covalent complexes and supramolecular aggregates.

The mass spectrometer can be used as a complete chemical laboratory for investigating gas
phase ion chemistry and the reactivity of radical ions, cations and anions, to carry out
collision-induced dissociation reactions, ion activation by photons and electrons, ion-molecule
and ion-ion reactions.

The coupling of mass spectrometry with different separative techniques, such as gas
chromatography and xPLC allows the study of complex mixtures.

Applications of mass spectrometry in organic chemistry developed by this research group [3]
will be presented.

Laboratory session
Mass Spectrometry in Practice: What is Your Weight and What is Your Structure?
ESI MS and MS/MS experiments on natural organic compounds will be carried out.
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AKU is a rare, autosomal recessive, debilitating multisystem disorder characterized by severe
arthritis, heart disease and disability. The morbidity is caused by increased homogentisic acid
(HGA) due to a deficiency of the enzyme homogentisate 1,2-dioxygenase (HGD), in the
catabolism of tyrosine. There is not current licensed treatment for AKU.

The sole drug with some benefic effects is Nitisinone (NTBC), an inhibitor of p-
hydroxyphenilpyruvate (HPPD) enzyme, which catalyzes the conversion of
hydroxyphenilpyruvic acid (HPP) to HGA.

NTBC has been used as a life-saving in tyrosinaemia type I infants but it causes severe visual
disorders and liver failure and the three clinical trials undertaken using NTBC in AKU resulted
inconclusive and failed [Introne WJ], Mol Genet Metab. 2011;103(4):307-14]. Moreover, there
are incomplete preclinical pharmacodynamics and toxicological data for NTBC.

Exhaustive pharmacodynamics and toxicological data on NTBC were achieved in this work.
Enzymatic assay by means of the innovative SDR SensorDish® Reader, allowed us to provide
the NTBC IC50. Moreover, NTBC LD50 in human primary fibroblasts cells was obtained after
both acute and chronic treatment. The intracellular tyrosinaemia was also evaluated by means
of HPLC analysis.

Finally, we identified other three 4-HPPD commercial inhibitors with a more favorable profile in
respect to NTBC in terms of IC50, LD50 and tyrosine accumulation, that might represent
promising starting points for the development of new therapeutic strategies for the treatment

of AKU (1).
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The recent development of biosensors for human pathogens and tumor markers as early
detection of infections and cancer diseases management is of prime interest, so as to
overcome the delay in diagnosis, health hazard and guarantee environmental and food safety.
The advantages of biosensors over existing diagnostic methods are presented and various
techniques and different immobilization matrices, used for their construction, are discussed
together with their analytical performances both for medical diagnosis and environmental and
food risks prevention.
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The dream of every structural biologist is to achieve the possibility to directly watch molecules
interacting and functioning within a living cell. This goal, if ever possible, is far from reach.
Conventional protein crystallography and XAS and NMR spectroscopy provide beautiful views of
protein, protein complexes and extremely accurate information about the structure of single
particles and on how metal ions interact with proteins.

In the last few years astonishing progress has been made in describing biological processes by
combining x-ray fluorescence microscopy (XFM) with in-situ XAS spectroscopy and optical
microscopy on micro- and nano-focus beamlines and to correlate these with atomic resolution
structures, when available. 3D-imaging of organisms or cells can be obtained by using x-ray
microtomography. More recently, the advent of XFELs has allowed structure determination
from protein nanocrystals, time-resolved studies of protein dynamics on femtosecond to
microsecond time scales and also the imaging of individual living cells at nanometer resolution.
The lecture will provide an overview of these exciting new tools available to structural
biologists and perspectives about the synergistic use of different available synchrotron
techniques to deepen our understanding of biological systems.
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Amyloidosis is a rare disease that occurs when amyloid proteins build up in an organ or tissue
and are distributed in the body systemically (throughout the whole body) or locally (in a single
tissue).

Amyloidosis can affect different organs in different people and there is currently no known cure
for this disease. Congo Red staining is considered the most specific technique in demonstrating
amyloid in a tissue. The linearity of the dye configuration permits hydrogen bonding of the azo
and amine groups of the dye to similarly spaced carbohydrate hydroxyl radicals of the amyloid
substance. The use of a staining solution containing high content of alcohol and free alkali
releases native internal hydrogen bonding between adjacent polysaccharide chains and creates
more potential sites for the binding of the dye. With the light microscope, amyloid deposits are
red to pink-red, nuclei are blue, other tissue elements are largely unstained. Amyloid deposits
show a "apple-green" birefringence with the polarizing microscope. This CR-induced (positive)
anisotropy displaying a green color is the hallmark of all amyloids, and is therefore used in the
diagnosis of amyloidosis.

The lection consists of a brief tutorial in which theoretical aspects of histopathological diagnosis
and techniques will be presented. This will be complimented by a practical session on Congo
Red staining protocol.

Students will approach the the Congo Red staining of human tissue samples for
histopathological examination by light microscopy, to support research on diseases and they
will work as in an anatomic pathology laboratory to assist in disease diagnosis. The students
will gain understanding and experience in the application of this special staining procedure and
in anatomical pathology specimen handling. This experience will also provide an understanding
of quality control measures in a histopathology laboratory.

23



Poster (30 May 2016)
Amyloidosis in alkaptonuria in a cohort of italian patients

L. Millucci, D. BraconiB. Marzocchi, G. Bernardini, M. Geminiani, S. Gambassi, M. Orlandini, S.
Sestini, A. Santucci
Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Via A. Moro 2,
53100 Siena, Italy
Email: millucci2@unisi.it

Alkaptonuria (AKU) is an ultra-rare disease developed from the lack of homogentisic acid
oxidase activity, causing homogentisic acid (HGA) accumulation that produces an ochronotic
pigment of unknown composition. The role of proteins has been hypothesized as additional
causal factors of ochronosis. Evidence has been provided on the presence of serum amyloid A
(SAA) in AKU tissues (1-5), which allows classifying AKU as a secondary amyloidosis (6).
Objectives: To collect direct and indirect indications of secondary amyloidosis in AKU patients
and find a correlation between serum levels of inflammation and oxidative stress markers and
clinical parameters.

In a cohort of 15 Italian AKU ochronotic patients an analysis for amyloid in different tissues
has been carried out, adopting Congo Red, Thioflavin T and SAA-immunofluorescence staining.
Tissues were also probed for the presence of inflammation and lipid peroxidation. Clinical
parameters as osteopenia of the hip, kyphosis, scoliosis, fractures, disc disease of the thoracic
and lumbar spine and joint disease as assessed by MRI or X-ray, range of joint and spine
motion were assessed. Patient sera were analysed for inflammation (SAA, CRP) and oxidative
stress (AOPP, TAC) markers.

Amyloid, ochronosis, lipid peroxidation, inflammation, tissue calcification, cell death and tissue
degeneration were found to co-localize in AKU. These findings are in very good agreement with
high plasma SAA levels and other clinical and biochemical diagnostic parameters in AKU
patients and related to HGA-induced oxidative stress.

AKU is a complicating inflammatory multisystemic disease, where any body district expressing
HGD may be affected by ochronosis and related AA amyloidosis. A chronic inflammatory status
experienced by patients, paralleled by inadequate antioxidant defences, may thus promote the
synthesis of amyloidogenic proteins ultimately leading to secondary amyloid deposition, which
is in turn cytotoxic, pro-inflammatory and pro-oxidant, further complicating AKU pathogenic
lesions and clinical deterioration of AKU patients.
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Cartilage is a highly organized avascular soft tissue that assembles from nano-to macro-scale
to produce a complex structural network. To mimic high complex cartilage tissue, we
developed a stable three layers composite polyvinyl alcohol (PVA) based hydrogel,
characterized by a tailored gradient of mechanical properties as a consequence of different
degrees of crosslinking and enrichment with nano-hydroxyapatite (HA). The optimized
synthesis method implies chemical crosslinking of each layer directly onto the previous one to
ensure a drastic reduction of the material discontinuities and brittleness. The multilayered
composite was physically, chemically and mechanically characterized by infrared spectroscopy,
differential scanning calorimetry, thermogravimetry, scanning electron microscopy and
rheometry in order to compare its physico-chemical characteristics with those of cartilage
tissue. Experimental measurements show that the rheological behaviour of the multilayered
composite (MSC) was very similar to that of the tibial plateau of human cartilage. The water
content of each MSC layer is similar to that of articular cartilage, producing the same gradient
of interstitial fluid and the mesopouros structure strictly resembles that of articular cartilage,
allowing similar transport of both nutrients and metabolic waste to and from the cells. Finally,
the cytocompatibility tests show that the composite material has no toxic effects towards
osteoblasts or chondrocytes and doesn’t hinder cells proliferation. Thus, the developed
multilayered composite hydrogel can be considered a promising potential substitute for
damaged cartilage tissue.

Objectives

Hydrogels are excellent biomimetic materials and their structural, morphological and
mechanical properties can be modulated [1] on the basis of the required application. However,
to simulate a high organized material like articular cartilage only one material could be
insufficient [2]. For this purpose the use of composite materials is recommended, but they
usually present material discontinuities and brittleness. In this work we describe a chemical
procedure that enables to control the crosslinking degree gradient along the whole material
thickness, allowing to drastically reduce the material discontinuities and brittleness and
providing a stable chemical multilayered composite material. Furthermore, the choice of
PVA/calcium phosphate composites allows to obtain a total biocompatible hydrogel for cartilage
tissue replacement.

Results and Discussion
The composite hydrogel showed a water content comparable to that of the deepest and the
highest cartilage layers, respectively. Furthermore, the multi-layered material displayed
rheological properties strictly comparable with those of cartilage in terms of both complex
modulus and recovery.

Hydrogel WC | Cartilage |Hydrogel G* Cartilage Hydrogel |Cartilage
Compound (%) Ref. (Mpa) Ref. Recovery |Ref.
1s (%)
Deepest Layer 63+3 =60 / / / /
Highest Layer 83+3 =85 / / / /
Multilayer (MSC) |/ / 0.032+0.003 |0.030+0.003 |70 70
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The Botanical Museum includes the Garden and the Herbarium. These two museums make
education activities for all types of schools and cooperate with the Department’s research
activities, according to the indications of Botanic Garden Conservation International (BCGI),
that so defines: “Botanic gardens are institutions holding documented collections of living
plants for the purposes of scientific research, conservation, display and education" (1).
Moreover it also works in the surrounding of Siena, in collaboration with other Museums (2).
Botanical paths have been realized in the Provincial Natural Reserve and in Ethnographic
Museum “Museo del Bosco” (3).

The Garden plays an extremely important role in studying, naming, cataloguing and displaying
plant diversity and their conservation. All these roles are developed with the presentation of
thematic collections on Tuscan native and threatened species. Tourists and students can enjoy
observing directly the plants, reading the explaining poster or participating at the guided tours
(4). In 2005 the Siena Botanical Garden, with those of Pisa and Florence, was acknowledged
by the Tuscany Region, as Centrum for ex situ conservation Flora (CESFL) and it collaborates
with Italian Seeds Bank Network for native species conservation (RIBES) (5).

In 2003 the Herbarium of Siena made a collaborative project with University of Camerino and
Perugia: a open source software to support researchers and students to archive and retrieve
botanical data “An Archive for Botanical data” (http://erbaritaliani.unipg.it.) (6).

The Botanical Museum contributes to research activities of Department of Life Sciences:
ecophysiology of plant reproduction, mycology, biology of sexual plant reproduction,
agronomy, phytoremediation technology and community ecology. Just some examples: a
research program on reproductive biology of Cucurbita pepo L. (7); study on the cytological,
and biochemical characteristics ofNicotiana tabacum L. pollen tubes (8); study on the relation
between productivity and species richness (9); studies on wild Italian orchids and their relation
with fungi (10).
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Biomedical research in the post genomic era is characterized by huge amounts of collected
data, thanks to a synergistic effect of several advances in basic knowledge and technology. For
the first time in human history, high throughput procedures, such the ones routinely used in
genome investigations, yield more results than the ones researchers can handle. Thus, a large
number of databanks have been established to accommodate and to give some order to the
obtained biological results. Once databanks are operative, algorithms must be implemented to
extract information which can be relevant for the advancement of science and technology. This
is what Bioinformatics do and the reason why, nowadays, it is obtaining an increasing
consideration among scientists is apparent.

Structural Bioinformatics deals with the available wealth of biological information at an atomic
resolution with the main goal of understanding basic mechanisms of life or, just as

an example, for establishing new procedures for drug design. Protein Data Bank (PDB) is the
temple where the structural information collected by X ray crystallographers, NMR
spectroscopists and cryo-electron-microscopists is safely stored. More than 120,000 different
structures of proteins, DNA and RNA can be now retrieved from PDB.

We have developed a new structural descriptor, the atom depth index (D;), to analyze protein
structures in terms their atom distribution within the reported 3D PDB structures [1]. By using
this new tool, protein cores have been systematically investigated and defined, see Fig. 1.
Protein core compositions have revealed that specific protein folds require the presence of
specific amino acids which might be the basis a specific fold barcoding .

By using our D; analysis, protein surface composition has been also investigated, in order to
find clues of the mechanisms driving protein-protein and protein-DNA interactions [3-4].

Birth of the Earth protein folding

Figure 1: In the core of objects you may find their origins
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Reactions with gas reagents are highly atomeconomic catalytic transformations widely applied
in industry. Hydroformylations, hydrogenations, carbonylations, as well as methatesis and
(cyclo)trimerizations are only few examples of interesting reactions involving gas as reagents.
Beside their useful application on preparative process these transformations are not so
commonly employed in lab scale because of the need of high pressure resisting autoclaves (not
so common in organic chemistry labs), long reaction times and the use of potentially harmful
gas in high pressure conditions. The use of microwaves as heating source in organic synthesis
has attracted considerable interest in the last 15-20 years. This technique allows to reduce the
time of chemical transformations and consequently the formation of by-products is lowered,
often with improved yields and purity of the final compounds.

Amongst different reaction conditions tested inside a microwave cavity, the use of gas has
been scarcely investigated and only in the latest years some contributions on this field
appeared. As most of the reactors for microwaves are designed to work under the pressure
developed by the solvent under heating, the microwave reaction tube can be considered as a
potential small autoclave. Hydroformylation [1] carbonylation[2] as well as hydrogenation[3]
reactions can be run under microwave cavities using quite mild conditions especially in term of
gas pressures, reaction temperatures and times as well as employing more ecofriendly
homogeneous and heterogeneous catalysts. These reactions in tandem with other
transformations consent a rapid access to natural products and interesting scaffolds for organic
and medicinal chemistry purposes.
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Lecture (21 June 2016)
Electron Paramagnetic Resonance in enzymatic catalysis: the case study of
ligninolytic enzymes

Rebecca Pogni
Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Via A. Moro 2,
53100 Siena, Italy
Email: rebecca.pogni@unisi.it

Lignin removal is a key step for carbon recycling in terrestrial ecosystems, as well as a central
issue for industrial utilization of plant biomass [1]. Lignin is the second most abundant polymer
in nature. Due to its aromatic and heterogeneous nature, it is very recalcitrant and its
degradation is difficult. In nature, white-rot fungi are the main organisms responsible for lignin
biodegradation a process that has been described as an enzymatic combustion. These fungi
have developed extracellular ligninolytic machinery made up of oxidoreductases including
peroxidases, laccases and oxidases, among others. The catalytic mechanism of these oxidative
enzymes led to the break of lignin bonds or to the formation of new ones by radical
condensation, or even indirectly to oxygenation reactions. All these reactions are of interest
from a biotechnological point of view.

All of these enzymes have prosthetic groups with paramagnetic metal ions and are able to
form paramagnetic catalytic sites during the catalytic cycle. The EPR (Electron Paramagnetic
Resonance) technique is particularly useful in identifying paramagnetic species formed during
the long range electron transfer mechanisms that take place in these enzymes.

EPR data obtained on fungal Laccases [2], Versatile peroxidases [3-5], Ligninolytic peroxidase
[6] and Dye-decolorizing peroxidase [7,8] and their variants will be presented and analyzed in
the frame of their biotechnological interest.
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Lecture (30 May 2016)
New visions and perspectives in sustainable agriculture: synergy and multi-actors
approach

Claudio Rossi
Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Via A. Moro 2,
53100 Siena, Italy
Email: claudio.rossi@unisi.it

In the coming years, new approaches in agriculture will be needed. This new agriculture will be
based on a rich knowledge and technological background and will form the basis for a
sustainable development. New agriculture provides a key lever to meet the complex and linked
challenges of changes in climate and socio-economic conditions within the context of
maintaining cultural heritage, access to resources and a functioning environment. A
strengthening of the alliance between the worlds of science and agricultural production is
fundamental to bring synergy between the worlds of knowing and doing. Together, a new
equilibrium can be built and based on the respect for the environment, food security and well
being, where both collective and individual responsibilities are taken into account.

Agriculture has a significant impact on the environment, both positive and negative. To be
sustainable, agricultural impacts on soil, water, air, biodiversity and landscape need to be
positive. A central element to new agriculture is the development of an integrated knowledge
of the environment (ecological services), the culture (people, traditions) and the products
(organoleptic and nutritional properties) of products which characterise each territory. The
relation between each will be complex and will evolve with respect to global and regional
drivers of change. Water serves as a mediator of these links, the element that ties these
aspects together, but that can either separate or unite producers and consumers.

An agricultural product is the result of multiple actors working in coordination in a specific
cultural and geographical context. It contains information organised on multiple levels, at the
pedoclimatic level, at that of the cultivar, to that of the micro-conditions of each plant. The
characteristics of the soil and water, as well as the culture of the operator determine the
qualities of the final product, making it unique. The link between a product and its local
context, the people and territory in which it was cultivated, is fundamental to identify its value.
As an ambassador of that territory, certified and quality products provide benefits to both its
consumers as well as producers as well as insuring a larger territorial integrity for the larger
regional community.
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Poster (30 May 2016)
Our NMR studies on beer. Works in progress...

Claudio Rossi, Alessandro Donati, Nicola Gaggelli
Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Via A. Moro 2,
53100 Siena, Italy
Email: claudio.rossi@unisi.it, alessandro.donati@unisi.it, nicola.gaggelli@unisi.it

Beer is the most widely consumed alcoholic beverage in the world and the third most popular
drink after water and tea. Many varieties of beer result from differences in ingredients,
additives used and brewing process.

In beer, we can identify more than 100 components, present in a very wide range of
concentrations. Water, ethanol, carbohydrates, organic acids, amino acids and so on. NMR
spectroscopy allows us to detect a large number of compounds simultaneously by using a
single 1D experiment.

Here we present our preliminary NMR data on some mass-produced beers. We focused our
attention on qualitative and quantitative determination of organic acids (citric, malic, succinic,
y-aminobutyric, pyruvic, lactic, formic and acetic) by using NMR methods found in the
literature. Organic acids are originating from the malt and some of these impacts beer flavor.

Most beer sold in Italy are mass-produced, but in recent years we assisted to proliferation of
microbreweries. NMR analysis could result very useful to monitor the quality of beer during and
at the end of the process of brewing, and also the shelf life of the final product.
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Poster (30 May 2016)
In silico design of new sensitizers for type II DSSC

Adalgisa Sinicropi® Maria Laura Parisi® Gianna Reginato’® Lorenzo Zani’® Massimo Calamante’®
Alessandro Mordini® Riccardo Basosi’® Maurizio Taddei®
@Universita degli Studi di Siena, Dipartimento di Biotecnologie, Chimica e Farmacia, Via A. Moro
2, 53100 Siena, Italy; "CNR-Istituto di Chimica dei Composti Organometallici (CNR-ICCOM),
Via Madonna del Piano 10, 50019 Sesto Fiorentino, Italy,
e-mail: adalgisasinicropi@unisi.it

In the last two decades fully organic molecules, mainly based on a Dponor)-MN(spacer)™
A (acceptor/anchoring) Structure, have been designed and tested as promising dyes for dye sensitized
solar cells (DSSCs) [1,2]. These dyes, most of which featuring a carboxyl group as anchor, are
sensitizers for type I DSSCs where the electron injection pathway is indirect, i.e. the electron
injection into the conduction band (CB) of TiO, (photoanode) follows the excitation of the dye
(Scheme, left). More recently, catechol-based (Cat) dyes have attracted much attention for
their capability to exhibit broad photoabsorption dye-to-TiO, charge transfer (DTCT) bands in
the longer wavelength region upon binding to TiO,. Cat dyes are the light-harvesting molecules
for type II DSSCs where the electron injection pathway is direct, i.e. the electron is injected by
photoexcitation of the DTCT bands (Scheme, middle).

In addition to the improved absorption capabilities, the direct mechanism overcomes the
restriction regarding the energy of the LUMO that in type I DSSCs should be higher than the
CB of the oxide. Unfortunately, up to now Cat type II DSSCs have shown very low efficiency,
about 2% [3], compared to that of type I, which instead have shown efficiencies exceeding
10%. Nevertheless, so far very few efforts have been made to develop more efficient Cat dyes
for DSSCs and increase our knowledge about the direct mechanism. With this aim we
embarked in the in silico design of novel and potentially more efficient Cat type II DSSCs using
the methods of density functional theory. In particular, we investigated the effect of strongly
electron-donating or electron-withdrawing substituents (Scheme, right) on the DTCT properties
of the newly designed Cat dyes. The results of this in silico investigation are presented.
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Lecture (21 June 2016)
The Central Role of Organic Chemistry in Antibody Drug Conjugate based Cancer
Therapy

Maurizio Taddei
Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Via A. Moro 2,
53100 Siena, Italy
Email maurizio.taddei@unisi.it

Antibody drug conjugates (ADCs) have emerged as an important class of anticancer drugs
designed to harness the specificity of antibodies with the potency of small molecule
therapeutics. The three main components of ADCs are an antibody targeting a cancer cell, a
payload cytotoxic drug molecule an the linker connecting this two units. A crucial aspect of the
conjugate is the linker that must be stable in blood but cleavable inside or outside the cancer
cell. This lecture reviews the major aspects of ADC based cancer therapy highlighting the role
of the conjugation mode including the cleavable and non-cleavable linkers and the more recent
approach to “smart linkers”.
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Poster (30 May 2016)
Chemical and geographical characterization of natural matrices
for human consumption: peaches and nectarines
Gabriella Tamasi, Claudia Bonechi, Gemma Leone, Alessandro Donati, Agnese Magnani,
Claudio Rossi
Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Via A. Moro 2,
53100 Siena, Italy
Email: tamasi@unisi.it, gabriella.tamasi@gmail.com

In this project a method of chemical analysis on products of plant origin, for food use, has
been developed. In particular, the study was conducted on samples of yellow-fleshed peaches
(Prunus persica L. Batsch) and yellow flesh nectarines (Prunus persica L. Batsch, var.
Nectarina) of four different cultivars (RomeStar, Zeelady, peaches; Venus, Nectaross,
nectarines) from two geographic areas of Southern Italy, “Piana di Sibari” and “Piana di
Metaponto”, located on the Ionian coast of Calabria and Basilicata regions. A further sample of
commercial nectarine (unknown origin and cultivar) was considered. The samples have been
characterized by using different and complementary analytical techniques, in order to
determine and quantify the key phytochemical compounds in peaches and nectarines. The
measurements of the antioxidant activity (TEAC method) and total polyphenols (Folin &
Ciocalteu method) hydroalcholic extract of lyophilized pulps, have shown values with
comparable trend for the two varieties of nectarine (Venus and Nectaross), while in the case of
peaches, showed more changeable values. A good linear correlation between the two
parameters, TEAC and total polyphenols content, has been revealed (R2 = 0.9651, P =
0.0018). The HPLC-MS analysis of pulp extracts, allowed the identification and quantification of
some polyphenols: Chlorogenic and Neochlorogenic acid, Quercetin glycosides (Isoquercetin
and Rutin) and Kaempferol, showing a predominant relative distribution of the two Chlorogenic
and Neochlorogenic acids and derivatives of Hydroxycinnamic acids, with a quite similar trend
compared to antioxidant activity (and total polyphenols). 1H-NMR spectra revealed the
presence of sugars (sucrose, a- and B-glucose, a-xylose, B-D-fructopyranose) among the main
constituents of pulp extracts, presenting only minor differences in chemical shift and peaks
intensity between samples, in agreement with a very similar chemical composition between
peaches and nectarines. The PCA analysis (Principal Component Analysis), obtained by
statistical processing of the 1H-NMR spectra, showed the presence of two outlier samples
(ZeeLady-Peach and Nectaross-Nectarine) in accordance with different chemical compositions
observed in the high values of Chlorogenic and Neochlorogenic acids from HPLC
measurements. Furthermore, Cluster analysis showed the grouping of samples for variety,
between two nectarines (one Nectaross and the other Venus) and between two peaches (both
RomeStar) with a 60% significance level. The FTIR-ATR measurements on lyophilized samples
of pulps and skins, confirm the presence of characteristic bands of -COOH groups of organic
acids, -OH groups of sugars, phenols, water, and peptide groups (NH-CO) (Amide bands I, II
and III) of proteins. On comparing the skin and pulp FTIR-ATR spectra, more intense
absorption bands in the region 1800-1500 cm™ have been found on exocarp samples,
attributable to cyanidins, while more intense absorption bands corresponding to sugars
between 1200- 800 cm-1 have been observed in mesocarp samples.

ToF-SIMS analysis confirmed the presence of cyanidin and phosphatidylcholine in the skin of
peaches and nectarines, and cyanidin, phosphatidylcholine, oleic acid and coniferyl alcohol in
the skin of seed. The Cluster analysis obtained from the skins of the seeds, constitutes a viable
option for the geographic characterization of peaches and nectarines. To complete the
characterization, thermogravimetric analysis (TGA) showed a similar chemical composition of
samples having 88 * 1% water content, 5.4 £ 0.8% sugar content, 1.8 £ 0.2% fibrous
content and the remaining 4.8 £ 0.6% associated to minerals. Finally, the rheological analysis
revealed a similar consistency of samples, characterized by a greater elastic than viscous
component.
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Lecture (30 May 2016)
The depositional and tectonic history of ridges and basins of Southern Tuscany:
geological controls on the quality of wines and food produced in Val d’Orcia and in
the Chianti mts

Enrico Tavarnelli
Department of Physics, Earth and Environmental Sciences, University of Siena, Via Laterina 8,
I-53100, Siena, Italy
E-mail: enrico.tavarnelli@unisi.it

Tuscany is traditionally regarded as a not-to-be-missed stop when visiting Italy, not only for
its early human history dating back to the Etruscan age, and for the consequent richness in
arts and architecture that have flourished ever since, but also for the quality of its renowned
wines and for the taste of its food products, whose combination makes the traditional tuscan
cuisine worldwide known and appreciated. Tuscan food and wine owe their specific character
and taste to the variety of the landscape and climate, combined with a great diversity of
bedrock and soils, that collectively make the unicity of this terroir. But which are the
relationships between geology and wine? And between geology and food? How do the
composition of the substratum, weathering, soil development, climate and landscape evolution
influence the character of wine and the quality of food? These questions, once considered
solely as matters to be treated in nice convivial events, are now receiving increasing attention
amongst the geological community, to the point that thematic sessions and disciplinal
conferences are organized on these topics, with a consequent impact in the scientific literature
at the highest international level.

Italy has a long tradition in promoting its cuisine, which reflects a high vocation in quality
assessment for its agricultural production. Yet there are to date relatively few studies on the
geological factors that control the quality of Italian food and wine [1]. The Apennines are a
mountain range that represents the backbone of the italian peninsula. These mountains are
made of a stack of tectonic slices, consisting of Mesozoic and Tertiary mainly marine
sedimentary rocks; these were detached from a Palaeozoic basement and piled northeastwards
since Upper Cretaceous time largely during the Alpine orogeny. The structurally highest units
are unconformably covered by younger sediments, that were deposited in fluvial-lacustrine and
marine basins whose formation began in Late Tertiary time, following the orogenic climax [2].

The Mesozoic-Tertiary sequence differs greatly from younger sediments, thus reflecting a
significantly different depositional environment. This lecture, conceived as an introduction to
the reader who is little familiar with the geological history of Italy, outlines the main
sedimentary and tectonic events that led to the development of the Apennine belt. The lecture
aims at providing a framework for the study of the relationships between geology and
food/wine in Southern Tuscany. Emphasis is given to the history of the Mesozoic-tertiary
sedimentary sequence, whose deformation gave rise to the Chianti Mountain Range famous for
its wine production. The development of younger sedimentary basins, whose fill extensively
crops out in the Val d'Orcia, will also be illustrated, with the aim at providing a clue for the
understanding why the cereal production of this province is greatly appreciated by food experts
and gourmets alike worldwide.
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Laboratory Session (15 June 2016)
High-throughput, multi-scale physicochemical study of context, landscapes and
archaeological finds, a new predictive/descriptive archaeometric approach
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In the last years the Colline Metallifere district (southern Tuscany) has become a
multidisciplinary study area; as a result, a protocol for multiscale analysis of landscape
contexts and archaeological sites has been developed and tested on different key-sites.

In the present poster this new methodological approach is proposed and applied to the study
of key sites in the Colline Metallifere (Tuscany) to demonstrate its validity and robustness.

This research project intends to improve and integrate a recent multidisciplinary research focus
on metallurgical sites and on impact of ancient minining activity and metal smelting on
environmental matrices in the Colline Metallifere areas to understand the economic exploitation
in the pre-industrial era.

The study of mining landscapes in the area has mainly focus on the exploitation of copper and
lead suphides but recently have been included analysis linked to the exploitation of alum
mineral (a series of productive plants used to trasform alunite (KAI3(S04),(0OH)¢ into alum) on
the site of “Allumiere” at Monteleo.

The main goal is the use of high throughput tecniques like the pXRF in multi-scale
investigation, intra-situ and medium-large territorial scale can provide detailed chemical map
helpful in the excavation planning of a site. Integrating this information with archaeological
maps allows for a more accurate interpretation of the historical context and can be very
advantageous in the excavation planning of a site.

Moreover, this multidisciplinary approach is one of the distinctive aspect of a 5 years ERC
project (NeuMed Origins of a new economic union, 7th-12th centuries: resources, landscapes
and political strategies in a Mediterranean region), based in the University of Siena and started
in October 2015. The main object of the project is the study of the Colline Metallifere
landscape features (coast, valley, hillsides and mountains), in order to reconstruct and
understand the deep changes occurred in settlement patterns, trade routes and, more in
general, in the economical background of the area between Late Antiquity and the XIIth
century.
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FIELD TRIPS

10 JUNE 2016
VISIT TO BARONE RICASOLI VINEYARD AND CELLAR

17 JUNE 2016
VISIT TO MONTALCINO

18 JUNE 2016

TREKKING ACTIVITY and VISIT TO LA MAGIA VINEYARD AND CELLAR
TREKKING ACTIVITY and VISIT TO SANT'ANTIMO ABBEY

22 JUNE 2016
VISIT TO VILCA

VISIT TO SOVESTRO IN POGGIO

Note - The abstracts reported in the following pages related to the companies/factories are
downloaded from the respective websites or from previous editions.
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10 JUNE 2016

VISIT TO BARONE RICASOLI VINEYARD AND CELLAR
http://www.ricasoli.it/

Ricasoli is the oldest winery in Italy, the second oldest in the world according to the leading
American magazine Family Business. Today it is the largest winery in the Chianti Classico area:
Brolio Castle, where Baron Bettino Ricasoli invented the Chianti formula in 1872, is surrounded
by 1,200 hectares in the communes of Gaiole and Castelnuovo Berardino. Valleys, hills, woods
of oak and chestnut trees, 240 hectares of vineyards and 26 hectares of olive groves, all
enjoying the beauty and the wide variety of soils and climate in this central Chianti area.

In the middle of the 1990s, Barone Ricasoli started a huge project to renew the vineyards in
its Chianti Classico land. They were old vineyards (all planted at the end of the 1960s and the
beginning of the 1970s), ripped apart by Esca, with low densities per hectare and containing all
the varieties belonging to Chianti Classico, but distributed randomly. So an excellent
opportunity arose to renew and improve the vineyards, while introducing international
varieties, such as merlot and cabernet, at the same time.

Considering that most of the land was made up of rock and that the breaking up of the land
had to be done using ploughs and explosives, the problem of reclamation proved to be
complicated and hard right from the start.

So far 204 hectares have been replaced in Brolio, using modern preparation techniques and
genetically selected material, all aimed at obtaining long-lived vineyards capable of producing
high-quality grapes.

Plant spacing was based on high density and the number of vines varies from 5500 to 6600
per hectare. The training system is spurred cordon, 50 cm from the ground. There are 8 buds
per plant and crop thinning enables a vyield of about 1 kg of grapes per vine (65-70
quintals/ha).The white grape varieties, on the other hand, are guyot trained so as to exploit
bud fertility to the full.

The attention paid to the terroir, which influences Barone Ricasoli’s decisions, is at the base of
the zoning study.

The harvest is done separately for every vineyard plot. The grapes are taken to the vat

room in containers with a maximum capacity of 200 kg; vinification takes place in small steel
vats, enabling us to carefully control the fermentation process and to keep all the
characteristics of every single vineyard plot separate. Experiments and a thorough knowledge
of the land have led us to vinify separately also within the same plot and according to the
morphological similarities of the subsoil. The structure of the vinification vat room was devised
so that the vats can be filled by means of gravity, which allows a gentle punching down so as
to extract the noblest substances from the skins. At the end of the fermentation process the
wines are transferred to barrels and oak barriques. The frequent organoleptic and laboratory
controls accompany Ricasoli wines throughout their development right up to the long
(sometimes very long) bottle maturation, in appropriate heat-controlled rooms, before being
sent off to the four corners of the earth.
Brolio has always been a prime place for innovation and experimentation. It was here that
Bettino Ricasoli, in search of a “sublime wine”, invented the Chianti formula in 1872, after
three decades of patient research and meticulous experiments, a compromise between art,
passion and science: “...meanwhile, we beat our path to you, science and a little bit of art; to
me more art than science” (Bettino Ricasoli, 1873).
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17 JUNE 2016

MONTALCINO, CITY OF THE BRUNELLO
https://www.discovertuscany.com/montalcino/guide-to-montalcino.html

To the south of Siena is a classic fairytale hilltop town, set within a full circle of fortified walls
and watched over by a mighty castle of medieval perfection. Montalcino, west of Pienza, is a
beautiful village immersed in the breathtaking Val d’Orcia Natural Park, renowned all over the
world for the production of its precious Brunello red wine.

The town has scarcely changed in appearance since the 16th century. Once you get up to the
town, a magnificent spectacle unfolds for your eyes: rolling sunny hills dotted with yellow and
red flowers, ancient oak trees, picturesque olive groves, scenic country roads winding through
perfect vineyards and isolated cypress trees atop hills.

The town has been made incredibly rich and famous by its Brunello wine, one of the world's
best and most appreciated Italian wines. Montalcino was already well-known for its fine red
wines during the 15th century. However, the precious formula of the fantastic Brunello was
invented in 1888 by Ferruccio Biondi Santi, who first had the idea of leaving out the grapes
used in the traditional Chianti recipe, such as Canaiolo and Colorino, and using only the
Sangiovese variety.

Before the Brunello is ready, it must age for a minimum of 5 years, 2 of which must take place
in oak barrels, while the Rosso of Montalcino is ready after only one year of aging. Amongst
the many renowned wine producers in the area you will find Biondi-Santi, Schidione and Banfi.
Montalcino is not just wine, it is also very rich in artistic treasures. The historical center is
dominated by the mighty and imposing Rocca or fortress built in 1361 to mark the passage of
Montalcino under the domination of Siena. The views from its ramparts are spectacular,
stretching towards Monte Amiata, across the Crete to Siena, and across all of the Valdorcia and
the hills of Maremma.

The fortress has remained practically intact since the Middle Ages and often becomes the
special setting for festivals, concerts, and events, such as the famous Jazz & Wine Festival held
in July each year, where you might combine the pleasure of listening to fine Italian and
international jazz music with that of good drinking! Another landmark of Montalcino is the tall
and slender clock tower that graces the Palazzo dei Priori, the city's town hall, while below lies
the main square known as Piazza del Popolo with its characteristic Gothic loggia. Also worth
visiting are the Palazzo Vescovile and the churches of Sant' Agostino, Sant' Egidio and San
Francesco.

It is also recommend a visit to the Museo Civico and Diocesano di Arte Sacra, hosting notable
religious paintings and sculptures, and the Museo del Vetro (Glass Museum) that tells the
history of glass making. The museum, inside the lovely castle of Poggio alle Mura, hosts an
interesting collection of glass and instruments from Egyptian to Roman times up to the great
Venetian masters.

The streets of Montalcino with their stone pavements are truly enchanting and the village is a
wonderful place to stroll around among the labyrinth of charming arts and crafts shops, cafes,
restaurants and wine bars. If you wish to take home a bottle of superb wine, this is the right
place to take advantage!

Take some time to fully enjoy the special medieval atmosphere of this magnificent Tuscan
hilltop town. Walk slowly through its narrow and characteristic alleys offering extraordinary
views over the underlying valley, and then sit and relax while tasting a glass of the delicious
red wine.
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18 JUNE 2016

VISIT TO FATTORIA LA MAGIA
http://www.fattorialamagia.it/

The name of our estate, an ancient property situated on an old paved Roman road dating back
to the Etruscan era, is La Magia with the accent on the first ‘a’, although the similarity with the
Italian word for magic (‘la magia’) does cause a certain amount of confusion. Not that we are
complaining! Actually the name is just as likely to be a derivation of ‘magione’ a Tuscan
rendition of the French ‘maison’, since the building was originally a resting place for wayfarers
and pilgrims.

Indeed anyone looking down the valley towards the noble abbey of Sant’Antimo, directly below
our vineyard, is bound to experience the sheer magic of this hallowed place. No wonder the
Schwarz family were so overwhelmed by the location 40 years ago that they decided to change
their lifestyle and put down roots here.

In 2011, Harald Schwarz handed the baton to his son Fabian, who had attended the Istituto
Agrario San Michele all’Adige, the most prestigious oenological college in Italy, where students
benefit from incomparable teaching staff with a commitment to research and development.
This professional training equipped Fabian to become the driving force at La Magia, responsible
for the agronomy and wine-making policy of the estate, as well as handling the entire
commercial and marketing side of the business. Meanwhile, the next generation, are already
showing a keen interest which certainly bodes well for the future.

From their connections at the Istituto Agrario San Michele all’Adige, a professional network of
teachers and former students, now producers, has developed, providing a mutual support
system from which everyone benefits. This is especially helpful on production issues. In this
spirit of co-operation, a warm welcome and hospitality are always offered to student
winemakers from all over the world, with the involvement of a number of universities and
participation in a number of pan-European projects. The wine harvest is the culmination and
celebration of every new vintage, a time for sharing and enjoyment. This exchange of
experiences is a wonderful opportunity to explore new pathways that lead to continuous
improvement for all concerned.

Such a magnificent and generous terroir deserves to be cared for and protected with total
passion and respect. The terrain is mostly stony but with sufficient lime and clay to retain
water in the subsoil, guaranteeing nutrients even during prolonged periods of drought.

The crowning glory of La Magia is the forty year old vineyard, covering 15 hectares in a single
block and planted entirely with Sangiovese grapes - exclusively registered as Brunello. This
unique parcel of land dominates the valley at a height of 400-450 metres and faces south east.
Our Bio/Organic certification is the result of forty years of commitment and professional
expertise, always showing respect for the integrity of the terroir. The benefits of this approach
are evident in the range of exceptional wines, unique and unrepeatable.

The original cellar at La Magia was built in 1979. By the end of the Eighties sustainable energy
had been introduced: initially with solar panels for hot water, then - from 2008 - with a photo-
voltaic system to make the cellar fully self-sufficient in energy.

We have always been committed to combining the maximum use of advanced technology with
the minimum interference in the natural process of vinification, aiming to achieve a product of
the very highest quality with its own unique identity. In 1998 we embarked on a major
renovation of the cellar: creating welcoming and spacious areas for both the preliminary
fermentation and ageing zones, adopting an architectural approach that allows the
winemaker’s craft and skill to be practiced in the most natural manner possible.
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18 JUNE 2016

VISIT TO SANT'/ANTIMO ABBEY
https://www.discovertuscany.com/montalcino/abbey-of-sant-antimo.html

After visiting Montalcino, follow the road signs to the Romanesque Abbey of Sant'Antimo, a
beautiful and evocative abbey built in the 12th century. The drive along the winding country
road leading to the monastery is an incredible pleasure for your eyes: vineyards, olive groves,
green hills, and isolated farmhouses here and there. The Abbey, built in travertine stone,
stands in perfect isolation on a plain among secular olive groves and lovely wheat fields.
Legend has it that the abbey was founded by Charlemagne in 781. The king and his army
stopped here on the way back from Rome as the soldiers were afflicted by an unknown
pestilence. An angel appeared to Charlemagne, telling him to make his men drink an infusion
with a local herb. The cure worked and the army was saved so the king decided to build the
church in gratitude.

When you enter the church its solemn and severe atmosphere will take you back to the Middle
Ages and the austere monastic world. During mass you can still listen to the beautiful and
intriguing Gregorian chants song by French monks in white robes; truly a mystical and
unforgettable experience! It is a mystic place surrounded by a whispering silence.

If you happen to pass through the Val d'Orcia region and its amazing villages such as
Montalcino, you'll remain so deeply impressed by the magical beauty of the place that you
soon realize you must return to Tuscany again!
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22 JUNE 2016

VISIT TO COLLEVILCA GLASS FACTORY
http://www.collevilca.it/

Nowadays, the main production of Colle Val d'Elsa is made up of several companies that
produce crystal glass objects applying an automatic or semi automatic manufacturing
technique. Among those, only one company still produces handcrafted items, that is ColleVilca
srl, which keeps to the old and traditional art of manufacturing crystal. A visit to the ColleVilca
factory is planned, to show how the crystal is manufactured. The crystal, ‘crystal glass’ or ‘lead
crystal’, is a form of glass with high concentrations of Pb. The lead crystal industry produces
high-quality drinking glasses, stemware, cups, goblets, vases and similar articles made of
glass that contain up to 35 wt% of lead oxide. According to an EU directive (69/493/EEC,
Council Directive of 15 December 1969 on the approximation of the laws of the Member States
relating to crystal glass. O], 1969. L326, 599-602), which explains the definitions and rules for
its composition, glass traded within the EU must contain at least the 24% of PbO to be called
‘crystal’. Moderate additions of PbO to the glass increase its chemical resistance. High lead
content lowers the melting temperature and results in decreased hardness, but an increased
refractive index of the glass, which is important for its ‘brilliance’. At ColleVilca, each crystal
glass product is manufactured in full, from the mixing of its raw materials to the final package,
for successive distribution and usage processes. Visiting ColleVilca will allow everyone to
observe in detail each step of the manufacturing process. Melting of the raw materials in
furnaces, crystal forming, tempering, cutting and acid polishing are the most traditional steps
of the manufacturing process that could be seen. Much attention will be paid to the traditional
step of blowing and modelling of the pieces, which demonstrates the ceremonial magic of the
masters. In fact, the magic touch of ColleVilca glass masters has never been surpassed, as
they transform a shapeless glowing mass into a piece of art with their keen skill. The results
are unique, highly artistic objects. The principal steps and techniques in making and decorating
fine crystal glass objects at the plant will be shown and explained in English by an expert.
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22 JUNE 2016

SOVESTRO IN POGGIO VINEYARD AND CELLAR
http://www.sovestroinpoggio.it/
http://www.siena.coldiretti.it/

Sovestro in Poggio is a farm located on the hills of Chianti near San Gimignano. We are a small
farm and we produce wine, olive oil, grappa and sweet wine. We delight our self in receiving
people from all over the word and we are pleased to involve everybody in our activities.

The visit to our farm consists in explanation of viticulture, visit to the cellars, vinification,
technical wine tasting with typical Tuscan foods.

We love what we are doing, we love nature and what nature gives us: our wines and the
simplicity of our life.

Mostly we love people, particularly when people appreciate the products from this land.

We are waiting you.
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