Scientific Report of the application 3673 entitled”Glycosciences in the
International Year of Chemistry — Applications to Human Health and Disease”
September 8-10, 2011, FCUL - Lisboa
1) Summary

The workshop had 150 participants from all overwloeld, namely from Portugal, Spain,
Italy, France, United Kingdom, Ireland, Germany,esen, Switzerland, Norway, Poland,
The Netherlands, Estonia, Japan and Canada. Tleseigants included the convenor (1)
and other members of the organising committee %, local organizing committee (12
members of FCUL and 16 students), 33 invited spsalklee young researchers at the round
table (7) chaired by the coordinator of the EurogBciences Forum Network, Industry
(Hovione, Atral Cipan), the Secretary of the SplnRoyal Society of Chemistry, the
representative of the Technology Transfer Officeéhaf University of Lisbon (UL INOVAR)
and the chair of the workshop. The program incluggédhvited lectures (30 min each) and 39
poster presentations, from which 6 were presentaitiyon a flash presentation (5 min each),
as well as the round table, dedicated to youngarebers, enabling discussions in
interdisciplinary areas of research to bring fomvaew ideas and new projects for solving
problems in Europe.

The scientific program, bridging glycochemistry higlycobiology, covered several
aspects of Glycoscience in in relation to humanspiiggical and pathological conditions.
Topics involving carbohydrate vaccines, glycopeggidand glycans - syntheses and
therapeutical applications, disorders of glycosgtaand cancer, carbohydrates in medicinal
chemistry — antiadhesion, antimicrobial, antitumantidiabetic drugs, among others.
Synthesis and biological applications of glycopomois, glycodendrimers and
glyconanoparticles also demonstrated the impogtatential of carbohydrates for innovative
approaches for disease therapy. The themes canatbymiicroarrays, recombinant proteins
for diagnostic and therapeutic use, leukocyte ioant control, glycans in the central
nervous system and glycan characterization in Iheaftd disease were all included the
program, the latter closing the workshop and priesehy Anne Dell, a recognised expert in
the area. The speakers were selected from throtighoope (Portugal, Spain, Italy, France,
United Kingdom, Ireland, Germany, Sweden, NorwaglaRd and The Netherlands) from
amongst the leaders in their respective fields, serded to highlight the excellence in these
areas in the International Year of Chemistry.

Amongst the 39 posters, one was selected as thed&sr by an international committee,
namely the one entitled “MUTANTS OF LEVANSUCRASE €S FROM Pseudomonas
syringaePV. TOMATO WITH ALTERED POLYMERIZATION PROPERTIES presented
by the PhD student Triinu Visnapuu of the DeparthwérGenetics, Institute of Molecular and
Cell Biology, University of Tartu in Estonia. Theize consisted of the volume 37 of
Specialist Periodical Reports Carbohydrate Chepistr Chemical and Biological
Approaches, dedicated to this Workshop. This wasllitidonated by the Royal Society of
Chemistry for this poster prize.

The social program included a unique visualisabbrchemistry - a contemporary dance
inspired by Chemistry entitled “Substances” wasfqrared specially for the meeting and
showed how arts and sciences can be combined. rblgeaoame also included a dinner at S.
George castle, one of the main historical and $tigrisites in Lisbon, and an excursion
(optional) to Pena National Palace in Sintra.

Bringing together leading scientists as speakerademics, company representatives,
researchers and students, the workshop certaimlirilboted to promote new collaborations
and new opportunities for young researchers and lheadth of the presentations
demonstrated the importance of Glycosciences relséaHuman Health very well.



2) Description of the scientific content of and dsussion at the event

The scientific program was put together to presahtances and the state of the art in a
variety of fields concentrating on specific disegseiological processes, vaccines and
therapy, including:

- Carbohydrate-based vaccines
- Cancer and diabetes
- Biomedical applications

- Host pathogen interactions, modulation of biotad)i responses, glycans in cell
communication

- Therapeutic agents

These themes were presented and discussed inig&litectures and 39 poster presentations,
from which 6 were selected for oral flash preseotatThe list of speakers and the title of the
lectures, as well as the list of posters and tipossented orally are given in section 5 (book of
abstracts, pages 19 — 25).

Discussion of the scientific issues with the pgpaats was encouraged after each talk for 5
minutes and at the poster session to stimulateestsdearly stageesearchers, and those who
are looking to move into the field. A Round Tabisadission in interdisciplinary areas of research
was included in the program aiming to bring forwawelv ideas and new projects for solving
problems in Health Sciences. It involved young aeseers, representatives of two
pharmaceutical companies and of the transfer tdogpmffice of the University of Lisbon,
the Secretary of the Spanish Royal Society of Ch&giand was chaired by the Coordinator
of the Euroglycosciences Forum Network and the rcbéithe workshop (Round Table
members are indicated in page 16 of the Book dfratts, section 5 — please see below). An
informal atmosphere during the workshop and itslissiae also facilitated the interaction
between the delegates, speakers and experts patitig) in the workshop.

The speakers were invited from across Europe (Npr8sveden, Poland, The Netherlands,
Germany, United Kingdom, Ireland, France, Italyaf@p Portugal) and presented the latest
findings in their area of expertise in glycochemyisglycobiology, biomaterials and others.

This workshop brought together European expertSlytosciences who gave an insight into
recent exciting developments and students who ansidering careers in this area. It was
generally agreed that the unique atmosphere am#eting facilitated discussions amongst
researchers from academy and industry, young mase@ and students, thus fulfilling its
major goal.



3) Assessment of the results and impact of the euvtean the future direction
of the field

The workshop was interdisciplinary and brought tbge experts in synthesis, analysis,
biology, and medicine, giving researchers and stisda unique opportunity to develop future
collaborations and interdisciplinary projects iretlield. Research on cancer, diabetes,
infectious diseases, among others, was presentediscussed, demonstrating the impact of
Glycosciences for innovation in Health Sciences thiedunderstanding of disease causes and
potential treatment.

This workshop brought together 150 participantsnfiadl over Europe, of which 65% were
young researchers and students.

This records the mix of experienced researchersamtints enjoying the sunshine during a
break in the intensive programme.

Bridging glycochemistry and glycobiology, industimd science, experts, young researchers
and students, this workshop provided new challefigethe scientists and the opportunities
for new perspectives in the field, leading to inaten in Glycosciences and its consequent
contribution to society.

4) Final programme of the meeting

The final programme is summarized in the schedide pelow) and fully described in section
5 (book of abstracts, pages 12-19).



Programme Schedule

Time

08:30 — 09:00
09:00 - 09:30
09:30 - 10:00
10:00 — 10:30

10:30 — 11:00
11:.00-11:30
11:30-12:00
12:00 - 12:30
12:30 - 13:30

13:30 — 14:00

14:00 — 14:30

14:30 — 15:00

15:00 — 15:30

15:30 -16:00

16:00 — 16:30
16:30 - 17:00

17:00 - 17:30

17:30 — 18:00

18:00 — 18:30
18.30 - 19.00
19.00 - 19.30
19.30
20:00

21:00

Thursday Friday Saturday
Chaired by Chaired by
S. Vidal/ J. Jiménez-Barbero
J. Fernandez-Bolands
T. B. Grindley S. Penadés
F. Djedaini-Pilard B. Christensen
L. Cipolla H. Brumer
Coffee break Coffee break
Chaired by Chaired by
S. Pino/L. Cipolla J.Vliegenthart/
J. C. Michalski
S. Jarosz P. Rudd
O. Martin T. Feizi
J.P. Praly C. Ronin
Y. Queneau M. Sperandio
Lunch Lunch
Registration
. Chaired by
ol Sz A.P. Rauter/l. Maya
J. Cavaleiro
Chaired by
T. Feizi/C. Reis
Opening Session J. Burchell A. Tatibouét
Chaired by
R. Schmidt
OL: J. Jiménez- F. Dall'Olio Y. Blériot
Barbero
(Whistler Awardee 2010)
J. Kamerling P. Delannoy Coffee Break
Chaired by
P. Delannoy
D. Varon-Silva J. Jones M. Coimbra
S. Oscarson Coffee Break J. Costa
Chaired by
I. Robina/l. Ismael/
A. Moreno-Vargas
Coffee Break A. Fernandez- CL: A. Dell
Mayoralas
Chaired by
A. Merry/J. Kamerling
S. Flitsch Oral presentation - Closure
selected posters
B. Davis Round table Excursion and
Y. Ito dinner at Palacioda
A. Planas Pena

Welcome Reception
Dinner at Castelo de
S. Jorge

“ Substances’ by
Quorum Ballet



5) Book of Abstracts

(please see below)
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WELCOME

The Organizing Committee cordially welcomes all tiggvants and accompanying persons to

Lisbon for the meeting “Glycosciences in the In&gional Year of Chemistry — Applications to

Human Health and Disease” which takes place atétsigtade de Lisboa, Faculdade de Ciéncias.

COMMISSION OF HONOUR

Presided by his Excellency the President of theugaese Republic

Prof. Dr Anibal Cavaco Silva, President of Republia Portuguesa

Dr. Pedro Passos Coelho, Prime Minister

Prof. Dr. Anténio Sampaio da Névoa, Rector of Unsidade de Lisboa

Prof. Dr. Sabine Flitsch, chair of EUROGLYCOFORUM

Prof. Dr. Nuno Crato, Minister for Education andeébce

Dr. Paulo Macedo, Minister for Health

Prof. Dr. Mariano Gago, Ex-Minister of Minister fdBcience, Technology and Higher
Education

Prof. Dr. Joao Sentieiro, President of Fundacgéa patiéncia e a Tecnologia

Prof. Dr. Mario Nuno Berberan, President of SoailedRortuguesa de Quimica (SPQ)

Prof. Dr. Maria Helena Nazare, President elechefEuropean University Association

Prof. Dr. Anténio Rendas, President of Conselhdredores das Universidades Portuguesas
and Rector of Universidade Nova de Lisboa

Prof. Dr. Fernando Ramoa Ribeiro, Rector of Uniikarde Técnica de Lisboa

Prof. Dr. Jorge Medeiros, Rector of Universidade Agores

Prof. Dr. Jodo Queiroz, Rector of Universidade dadIinterior

Prof. Dr. Anténio de Vasconcelos Tavares, Vice-Beof the University of Lisbon

Prof. Dr. Maria Amélia Loucdo, Vice-Rector of thenildersity of Lisbon and chair of the
Knowledge Transfer Unit of the University of LisbdL-INOVAR)

Prof. Dr. José Manuel Pinto Paixdo, Director of Hdade de Ciéncias da Universidade de
Lisboa (FCUL)

Prof. Dr. José Manuel Rebordao, member of the Bo&firectors of Fundacéo da Faculdade
de Ciencias da Universidade de Lisboa

Prof. Dr. Carlos Castro, President of DepartaméetQuimica e Bioquimica, FCUL

Prof. Dr. Ana Ponces, President of Centro de QuiraiBioquimica, FCUL
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Dr. Alexandre Miguel Mestre, Secretary of StateSport and Youth

Dr. Anténio Costa, President of the City Hall

Prof. Dr. Nicole Moreau, President of Internatiobaion of Pure and Applied Chemistry
Prof. Dr. Anne Dell, President of the Society fdy€abiology

Prof. Dr. Jodo Moura Bordado, President of the &tamle Portuguesa de Materiais

Prof. Dr. Jesus Jimenéz-Barbero, Secretary of t#a Bociedad Espafiola de Quimica

Prof. Dr. Anthony Merry, Secretary of ESF Eurogifarum Research Network

Prof. Dr. Yukishige Ito, President of the Interoatal Carbohydrate Organisation

Prof. Dr. Antonio Molinaro, President of the EurapeCarbohydrate Organisation

Prof. Dr. Johannis Kamerling, Secretary of therimiional Carbohydrate Organization

Prof. Dr. Ben Davis, Secretary of the European Glaydrate Organisation

Eng. Augusto Guedes, Presidente da Associacdo mNdaos Engenheiros Técnicos

Prof. Dr. Prof. Dr. Philippe Delannoy, Presidentleé Groupe Francais des Glucides, France
Prof. Dr. Francisco Santoyo, President of the GrdpoCarbohidratos de la Real Sociedad
Espafiola de Quimica

Prof. Dr. Ana Paula Esteves, Coordinator of thebGlaydrate Group of SPQ

Comendador Sebastido Alves, President of Cons@hddinistracao de AtralCipan

Dr. Guy Villax, Chief Executive Hovione

Eng. Jodo Manuel Dias de Sousa, President of tlaedBaf Directors of Fundagao Jacqueline
Dias de Sousa

Prof. Dr. Serge Perez, advisory expert of ESF EUROGBOFORUM

Prof. Dr. Bernardo Herold, Secretary of IUPAC Idiigisional Committee on Terminology,
Nomenclature and Symbols

Prof. Dr. Derek Horton, Chair of Carbohydratesha tnternational Union of Biochemistry and
Molecular Biology (IUBMB)-IUPAC Joint Commission diochemical Nomenclature

Prof. Dr. Johannes Vliegenthart, titular memberldBMB-IUPAC Joint Commission on
Biochemical Nomenclature

Prof. Francesco Nicotra, Chair of the IUPAC Divisidl Subcommittee on Biotechnolohgy
Prof. Dr. Paul Kosma, Universitaet fuer Bodenkulivien, Austria

Prof. Dr. Richard Schmidt, Universitaet Konstaney@any

Prof. Dr. Pierre Vogel, Ecole Polytechnique Féd&dd Lausanne

Dr. Armando Torres Paulo, President of Growerskxgbrters of Rocha Pear Association

Comendador Rui Nabeiro, Administrador de Cafésdelt
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CONFERENCE AWARD

One poster will be selected to be awarded by amnational committee.

ORGANIZING COMMITTEE

Amélia Pilar Rauter (Chairperson)
Universidade de Lisboa, Faculdade de Ciénciasugailrt

Isabel Ismael
Universidade da Beira Interior

Jorge Justino

Instituto Politécnico de Santarém

Fernando Nunes

Universidade de Tras-os-Montes e Alto Douro

Inmaculada Robina

Universidad de Sevilla, Spain

Paula Videira
Universidade Nova de Lisboa, Portugal

LOCAL ORGANIZING COMMITTEE

Alice Martins, CQB-FCUL

Ana Paula Carvalho, DQB-FCUL
Ana Paula Paiva, DQB-FCUL
Ana Rita Jesus, CQB-FCUL
Carlos Borges, DQB-FCUL
Filomena Martins, DQB-FCUL

Helena Gaspar, DQB-FCUL
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Luisa Bivar Roseiro, CQB-FCUL/LNEG
Margarida Meireles, DQB-FCUL

Maria Eduarda Araujo, DQB-FCUL
Maria Soledade Santos, DQB-FCUL

Susana Pina dos Santos, DQB-FCUL

Students

Ana Rita Gomes

Ana Sofia Frade
Catarina Dias
Catarina Reis
Daniela Batista
Diana Mendes

Filipa Estrela

Inés Rodrigues

Jodo Pedro Pais
Manuel Bustorff Silva
Marta Andrade

Nuno Martins
Patricia Serra
Ricardo Teixeira

Rui Galhano dos Santos
Simé&o Abreu
Vanessa Miranda

Vasco Miguel Cachatra
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SECRETARIAT

Leonor Rodriques

Unidade Académica, Gabinete de Organizacédo Ped=agogi
Ed. C5 3° Piso, 1749-016 Lisboa, Portugal
Tel: +351 21 750 04 50

Leonardo Mendes

Sociedade Portuguesa de Quimica
Av. Republica n°45, 3° Esq., 1050-187 Lisboa, Raitu
Tel: +351 21 793 46 37
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Associacao dos Produtores de Maca de Alcobaca
Cafés Delta

Camara Municipal de Lisboa

Departamento de Quimica e Bioquimica, Faculdadeiéecias da Universidade de Lisboa
Escola Superior Agréria de Santarém
Euroglycoforum Research Network

European Science Foundation

Faculdade de Ciéncias da Universidade de Lisboa
Fundacao Jacqueline Dias de Sousa

Fundacéao para a Ciéncia e a Tecnologia

Instituto Politécnico de Santarém

LaborSpirit

Queijo da Quinta

Sociedade Portuguesa de Quimica

Turismo de Lisboa

UNICER

Universidade de Lisboa

Universidade Técnica de Lisboa
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QLNDETION

GENERAL INFORMATION
Meeting Venue

The Meeting will take place at Faculdade de Ciéndia Universidade de Lisboa (FCUL), Campo
Grande, Lisbon, Portugal, starting on tH2 & September and ending on thé"16f September,
2011.

This Faculty is located in the centre of Lisborsiaaccessed from Lisbon airport (5 -10 min by
taxi, 10 — 15 €). There are also buses (Carriff)aaity centre with connection by subway to FCUL
(subway Campo Grande followed by 5 min. walk to EC3 with connection to the hotel selected
to host the participants (subway Campo PequendnSmalk from Hotel VIP Zurique). Those who
enjoy walking can reach the hotel in about 20 momf FCUL.

The Meeting will take place in building C3 of FCUhs well as the Welcome Reception, the

performance “Substances” and lunches.

C3 —Registration
Opening Session
Sessions
Lunch

Lunch
Lunches on Friday 9 and Saturday 10 will be semve®uilding C3 and are included in the

registration fee. We kindly ask you to present yloach tickets.

Network
FCUL will made available a temporary login for thieless Academic Network (eduroam).
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Language

English will be the official language of the workgh

Voltage
In Portugal the line voltage is 220 V.

I nsurance

Participants are responsible for arranging thein tnalth and accident insurance.

Banking

Several banks are located near the FCUL. Mostuestés and shops will accept credit cards.

Climate
Temperatures are expected to be arround 25 °C.

SOCIAL PROGRAMME

WELCcoME REcePTioNon the 8" of September (19h30jo bring participants together and start

celebrating the International Year of Chemistrysilycosciences.

“SUBSTANCES DANCED BY QUORUM BALLET WITH CHOREOGRAPHY BY DANIEL CARDOSQ, on the
8" of September (21h00)

“Substances” is a contemporary dance work inspimedChemistry, particularly on the structure
and properties of a set of seven elements repexbdayt dancers who interact among themselves
through a human perspective:

Four metals (Silver, Sodium, Copper and Gold),Hg/\Woman

Three non-metals (Bromine, Sulfur and lodine), iy Man

Amongst the several possible interactions someetigns » and a « mixture » take place and are
represented on stage by duets. Some other « cHam@cdions » are carried out with the support

of appropriate stage props.
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The aim of this work is to bring together througbdip language these two distinct subjects :

Science and Art.

Quorum Ballet is a Portuguese contemporary dancgaay created in 2005 by the coreographer
and dancer Daniel Cardoso, and it is based in Anaa@b Teatro dos Recreios da Amadora.

The Company has a well-defined and permanent stejctonsisting of 8 dancers, a technical and
an administrative team. The company’'s work is abvaharacterized by a high level of
professionalism, choreographic creativity and higbhnical and artistic skills. These features
ensure a high degree of quality in all their perfances. Quorum Ballet has presented his work in
many cities all over Portugal, as well as abroanl.déte the company has created more than 20
productions, including choreographic works for dten.

In 2009 Quorum Ballet received the award for besttemporary dance company in the first
edition of "Portugal Dance Awards". The companytggpess has been confirmed by the increasing
number of performances over the years, currentlintaiaing a regular presentation of about 70
performances a year. At international level, pres¢sases have been quite positive; Quorum Ballet

has even been referred to as a « six-star » conpasgme of them.

DINNER AT CASTELO DES.JoRGEON the 9" of September (20h0Q)

The Castle of S&o Jorges located atop the highest hill in the centerthad city. The hill was
employed in early times by Celtic tribes, and Phdans, Greeks, and Carthaginians, have
probably also lived where the castle now standterL@an, Roman, Suebic, Visigothic, and Moorish
settlers also resided in there. The first fortificas are no older than the second century BC. The
castle was the Moorish royal residence until AfoRlemriques, the first King of Portugal, who won
the castle and the city of Lisbon with the helpGstisaders in 1147. According to the legend, the
knight Martim Moniz noticed that one of the dooogtie castle was open, and prevented the Moors
from closing the door by throwing his own body itihe breach, allowing Christian soldiers to enter
and conquer the castle. When Lisbon became théatapithe kingdom, in 1255, the castle became
the royal palace. In the late 14th century, it wiaslicated to Saint George by Jo&o I, who had
married the English princess Philippa of LancasBsorge, the warrior-saint, usually represented
fighting a dragon, was popular in both countries.the royal palace, the castle was the setting for

the reception of the navigator and hero, Vasco dm& when he returned after discovering a

10
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maritime route to India. King Manuel | received hihere, in 1498, with all appropriate honors and
celebrations.
The Castle of Sado Jorgas one of the main historical and touristic sitéd.isbon and visitors can

enjoy one of the most wonderful views of the cdmfaPortugal.

EXCURSION TO SINTRA AND VISIT TO THE PALACIO DA PENA INCLUDING DINNER on the :Ld1 of

September (18h00)not included in the registration fee).

The Pena National Palacas one of the Seven Wonders of Portugal and standbke top of a hill
above Sintra, a UNESCO World Heritage Site. Thagalkonstitutes one of the major expressions
of 19th century Romanticism in the world. Its hrststarted in the Middle Age, when a chapel
dedicated tdOur Lady of Penavas built on the top of the hill and accordingthe tradition, the
construction occurred after an apparition of theégwi Mary. Subsequently it was used as a
monastery whose ruins were then transformed irgartbnument in 1838 by D. Fernando of Saxe-
Coburg and Gotha, husband of Queen Maria Il. lesply the romantic castles of Bavaria, the
King consort of Portugal build there his summerdesce and commissioned the German architect
Baron Von Eschwege to contruct the palace, whidpldys an intentional mix of Gothic, the

Portuguesdanueling Islamic and Renaissance styles.

SCIENTIFIC INFORMATION
Presentation Preview Room

Speakers on thé"sf September are kindly asked to contact the ézgancommittee (Jodo Pedro
Pais, Ana Rita Jesus) for their presentation previmom 3.1.06) during registration, while the

other speakers are asked to contact them, if des&i#h h before their presentation.

Posters

Posters will be displayed during the whole workshmghe hall of C3. Authors are required to
display their own posters on the boards on thursdasning, before the opening session. Material
to attach posters will be available. The postesisaswill take place on Friday from 13:30 to 14:30
and 1 poster will be selected to be awarded byngsrrnational committee considering criativity,

innovation and completion.

11
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SCIENTIFIC PROGRAMME SCHEDULE
Time Thursday Friday Saturday
Chaired by Chaired by
S. Vidal/ J. Jiménez-Barbero
J. Fernandez-Bolands
08:30 — 09:00 T. B. Grindley S. Penadés
09:00 - 09:30 F. Djedaini-Pilard B. Christensen
09:30 - 10:00 L. Cipolla H. Brumer
10:00 — 10:30 Coffee break Coffee break
Chaired by Chaired by
S. Pino/L. Cipolla J.Viiegenthart/
J. C. Michalski
10:30 — 11:00 S. Jarosz P. Rudd
11:00 -11:30 O. Martin T. Feizi
11:30-12:00 J.P. Praly C. Ronin
12:00 -12:30 Y. Queneau M. Sperandio
12:30 - 13:30 Lunch Lunch
Registration
13:30 — 14:00
. Chaired by
Roster Session A.P. Rauter/l. Maya
14:00 — 14:30 J. Cavaleiro
Chaired by
T. Feizi/C. Reis
14:30 - 15:00 Opening Session J. Burchell A. Tatibouét
Chaired by
R. Schmidt
15:00 - 15:30 OL: J. Jiménez- F. Dall'Olio Y. Blériot
Barbero
(Whistler Awardee 2010)
15:30 -16:00 J. Kamerling P. Delannoy Coffee Break
Chaired by
P. Delannoy
16:00 — 16:30 D. Véaron-Silva J. Jones M. Coimbra
16:30-17:00 S. Oscarson Coffee Break J. Costa
Chaired by
I. Robina/l. Ismael/
A. Moreno-Vargas
17:00 — 17:30 Coffee Break A. Fernandez- CL: A. Dell
Mayoralas
Chaired by
A. Merry/J. Kamerling
17:30 — 18:00 S. Flitsch OUEL preesiELen - Closure
selected posters
18:00 — 18:30 B. Davis Round table Excursion and
18.30 — 19.00 Y. Ito dinner at Palacioda
19.00 — 19.30 A. Planas Pena
19.30 Welcome Reception
20:00 Dinner at Castelo de
S. Jorge
21:00 “ Substances’ by

Quorum Ballet
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SCIENTIFIC PROGRAMME

The scientific programme has been put togetherésgmt advances and the state of the art in a

variety of fields concentrating on specific diseaskiological processes, vaccines and therapy,

including:

Cancer and Diabetes

Biomedical applications

Host pathogen interactions, modulation of biolobic@sponses, glycans in cell
communication

Therapeutics, others

Carbohydrate-based vaccines

THURSDAY, SEPTEMBER 8, 2011

11:00

14:30

Registration

Openning Session

Chaired by:R. Schmidt

15:00

15:30

16:00

16:30

17:00

IL1 Jiménez-Barbero J.
The specific interaction of carbohydrates with pias. A 3D view by
using NMR

IL2 Kamerling J.
Potential synthetic carbohydrate-protein conjugatecines against

streptococcus pneumoniae serotypes

IL3 Silva D. V.

Carbohydrate vaccines to combat infection diseases

IL4 Oscarson S.
Synthesis of inner core lipopolysaccharide strggdor the development

of vaccines and antibiotics against gram-negatactdyial infections

Coffee Break
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Chaired by:A. Merry/J. Kamerling
17:30 ILS Flitsch S.

Glycopeptides as tools to study congenital disaadéglycosylation

18:00 IL6 Davis B.

Sugars and proteins

18:30 IL7 Ito Y.

Synthesis of complex glycans of biological interest

19:00 IL8 Planas A.
Characterization of a membrane glycolipid synthes® potential

therapeutic target against mycoplasma infections

FRIDAY, SEPTEMBER 9, 2011

Chaired by:S. Vidal/ J. Fernandez-Bolan®s
8:30 IL9 Grindley T.B.

Polyester glycodendrimers as potential antiadhesiogs

9:00 IL10 Djedaini-Pilard F.
Synthesis of pseudo-oligomannoside to mimic “higlnnose” type

9:30 IL11 Cipolla L.

Carbohydrates in medicinal chemistry: a sweet patdge?
10:00 Coffee Break
Chaired by:S. Pino/L. Cipolla

10:30 IL12 Jarosz S.

Carbobicyclic sugar mimics

11:00 IL13 Martin O.

Iminosugars as therapeutic agents: new syntheticoagipes new

potential applications

14



UH DP EHN W ESF Euroglycoforum @
EIENEE Research Network International Year of <2
—OUNDATION CHE Y TB0anos  DEGmCEs
11:30 IL14 Praly J.-P.

12:00 IL15

12:30

Glucose-based (spiro)heterocycles as glycogen ploogiase inhibitors:

design, synthesis, and evaluation in the contetpd 2 diabetemellitus

Queneau Y.

New synthons towards biologically active glycoaddufrom membrane

imaging to antimicrobial compounds

Lunch

Chaired by:T. Feizi/C. Reis

13:30
14:30 IL16
15:00 IL17
15:30 IL18
16:00 IL19
16:30

Poster Session

Burchell J.
O-Linked glycosylation in breast cancer: its invahent in tumour

development and progression

Dall'Olio F.

Glycosylation in cancer: the case of sialyl Lewibidsynthesis in colon

cancer

Delannoy P.

Gy Ganglioside induces a proliferative phenotype ilaMb-231 breast
cancer cells via the constitutive activation of tix@sine-kinase receptor
C-Met

Jones J.
Effects and implications of transaldolase activity glucose flux

measurements in humans

Coffee Break

Chaired by:l. Robina/l. Ismael/ A. Moreno-Vargas

17:00 IL20

17:30

Fernandez-Mayoralas A.
Antitumor activity of new synthetic glycolipids: sights into the

mechanism of action

Poster oral presentations

15
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Roundtable

Young researchers
Ferreira V.
Centro Regulacién Gendmica, Barcelona, Spain

President of the Portuguese Association for CDG ethér Metabolic
Rare Diseases

Bernardes G.

ETH Zurich, Department of Chemistry and Applied &iiences; EMBO
and Novartis Research Associate & University of @af Academic
Visitor

Palma A.

REQUIMTE, Faculdade de Ciéncias e Tecnologia, Usidade Nova de
Lisboa, Portugal, Post Doc

Rodrigues J.

Institute of Hygiene and Tropical Medicine/Univelaile Nova de
Lisboa, Portugal; Vice-President of National Asatioin of Researchers
in Science and Technology

Andrade M.

REQUIMTE, Faculdade de Ciéncias e Tecnologia, Usidade Nova de
Lisboa, Portugal (until December 2010).

Xavier N.

University of Natural Resources and Life Sciendesstria, Post-Doc
Visnapuu T.

University of Tartu, Institute of Molecular and Cd#iology, Estonia,
PhD student

Chaired by:

Merry, A.

Coordinator of ESF Euroglycosciences Forum Network
Jiménez-Barbero, J.

Secretary of the Spanish Royal Society of Chemistry
Villax, G.

Chief Executive Officer of Hovione FarmaCiencia SA

16
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Fernandes, M.

Plant manager, Atral Cipan

Silva, N

UL-INOVAR

Rauter, A. P.

Executive for the interest group Glycochemistry ofie ESF

Euroglycoforum Research Network

SATURDAY, SEPTEMBER 10, 2011

Chaired by:J. Jiménez-Barbero

8:30 IL21
9:00 IL22
9:30 IL23
10:00

Penadés S.
Glyconanoparticles and their biomedical application

Christensen B.
Kinks and stars: novel polysaccharide architectui@s biomedical

applications

Brumer H.
The enzymology of hemicellulose utilisation in dise ecological niches:
from the forest to the human gut

Coffee break

Chaired by:J.Vliegenthart/JC. Michalski

10:30 IL24
11:00 IL25
11:30 IL26

Feizi T.
Carbohydrate microarrays: contributions to the wvellang of

biomocecular interactions in health and disease

Ronin C.

Glycosylation of recombinant proteins for diagnostind therapeutic use

Rudd P.
Systems glycobiology: clinical markers that spanre tlyenome,

transcriptome, proteome and glycome

17



12:00

12:30

Chaired by: A.P. Rauter/I.

14:00

14:30

15:00

15:30

Chaired by:P. Delannoy

16:00

16:30

17:00

17:30

UH D P EH N W ESF Euroglycoforum @
El ENEE Research Network International Year of PomTUGlEss
—OUNDATION CHE T Toanos  DEGERGES
IL27 Sperandio M.

IL28

IL29

IL30

IL31

IL32

IL33

Sialylation by St3gal-lv controls leukocyte recrodntin vivo

Lunch

Maya

Cavaleiro J. A. S.

Glycoporphyrins: biological applications and syrsiseof new

derivatives

Tatibouét A.
Thiosaccharidic metabolites in human diets. Soneentechemical and

biological aspects of glucosinolates

Blériot Y.

Seven-membered iminosugars: from glycosidase itbibito skeletal

rearrangement

Coffee Break

Coimbra M. A.
Helicobacter pylori cell surface glycan structuiedtures: role in gastric

colonization, pathogenesis, and carbohydrate-bemsetines

Costa J.

Role of glycans in the central nervous system

Dell A.
High sensitivity glycomics: glycan characterisatinrhealth and disease

Closure
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INVITED LECTURES

IL1

IL2

IL3

IL4

IL5

IL6

IL7

IL8

IL9

IL10

IL11

IL12

IL13

Jiménez BarberoJ.
The specific interaction of carbohydrates with pnas. A 3D view by using NMR
Kamerling J.

Potential synthetic carbohydrate-protein conjugaecines against streptococcus

pneumoniae serotypes

Silva D. V.

Carbohydrate vaccines to combat infection diseases
Oscarson S.

Synthesis of inner core lipopolysaccharide streduor the development of vaccines

and antibiotics against gram-negative bacteriadtibns

Flitsch S.

Glycopeptides as tools to study congenital disardéglycosylation
Davis B.

Sugars and proteins

lto Y.

Synthesis of complex glycans of biological interest

Planas A.

Characterization of a membrane glycolipid synthasepotential therapeutic target

against mycoplasma infections

Grindley T. B.

Polyester glycodendrimers as potential antiadhediogs
Djedaini-Pilard F.

Synthesis of pseudo-oligomannoside to mimic “higgmnose” type
Cipolla L.

Carbohydrates in medicinal chemistry: a sweet patdge?

Jarosz S.

Carbobicyclic sugar mimics

Martin O.

Iminosugars as therapeutic agents: new synthetiproaphes, new potential
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applications
IL14 Praly J.-P.

Glucose-based (spiro)heterocycles as glycogen ploogiase inhibitors:  design,

synthesis, and evaluation in the context of typkabetesnellitus
IL15 Queneau Y.

New synthons towards biologically active glycoaddudrom membrane imaging to

antimicrobial compounds
IL16 Burchell J.

O-Linked glycosylation in breast cancer: its invahent in tumour development and

progression
IL17 Dall'Olio F.

Glycosylation in cancer: the case of sialyl Lewidigsynthesis in colon cancer
IL18 Delannoy P.

Gg2 Ganglioside induces a proliferative phenotype idaMVb-231 breast cancer cells

via the constitutive activation of the tyrosine-&#e receptor C-Met
IL19 Jones J.

Effects and implications of transaldolase activity glucose flux measurements in

humans
IL20 Fernandez-Mayoralas A.
Antitumor activity of new synthetic glycolipids:sights into the mechanism of action
IL21 Penadés S.
Glyconanoparticles and their biomedical application
IL22 Christensen B.
Kinks and stars: novel polysaccharide architecttoebiomedical applications
IL23 Brumer H.

The enzymology of hemicellulose utilisation in dise ecological niches: from the

forest to the human gut
IL24 Feizi T.

Carbohydrate microarrays: contributions to the veltang of

biomolecular interactions in health and disease
IL25 Ronin C.

Glycosylation of recombinant proteins for diagnostind therapeutic use
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IL26 Rudd P. M.

Systems Glycobiology: from Genome to Glycome

Detailed analysis reveals pathways that lead tocogiylation changes in cancer
IL27 Sperandio M.

Sialylation by St3gal-Iv controls leukocyte recroéntin vivo
IL28 Cavaleiro J. A. S.

Glycoporphyrins: biological applications and syrsiseof new derivatives
IL29 Tatibouét A.

Thiosaccharidic metabolites in human diets. Sonwente chemical and biological

aspects of glucosinolates
IL30 Blériot Y.

Seven-membered iminosugars: from glycosidase itinibio skeletal rearrangement
IL31 Coimbra M. A.

Helicobacter pylori cell surface glycan structuiedtures: role in gastric colonization,

pathogenesis, and carbohydrate-based vaccines
IL32 Costa J.

Role of glycans in the central nervous system
IL33 Dell A.

High sensitivity glycomics: glycan characterisatinrhealth and disease

POSTERS SELECTED FOR ORAL PRESENTATION

P9 Arda A., Dominguez B., Roldés V., Bartolini M., Caidda F. J., André
S., Gabius H. J., Nativi C., Jiménez-Barbero J
A lactose derivative as double ligand for galectinaand MMP12.
Study of the interaction by nmr and modeling

P10 Cabral M. G., Silva Z., Ligeiro D., Seixas E., Vidga P. A.

Desialylation improves phagocytosis by human deiedrells
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P13

P21

P24

P33
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Munoz E. M.,Correa J., Fernandez-Megia E., Riguer®R

Unravelling the mechanisms of multivalent carbolayellectin interactions

Gabrielli L., Capitoli A., Alati M., Ruan, X., Cipo lla, L., Valvano M. A., Nicotra, F.

Inhibitors of key enzymes involved in LPS biosyrdiseas novel antibacterials

Mascaraque A., Kowalczyk W., Sanchez-Navarro M., Adreu D., Rojo J.
Convergent synthesis of peptideglycodendrimersgusialick chemistry approach

Santos, R. G., Rauter, A. P., Bordado, J. C.
Studies towards the use of fries-type rearrangerfanthe direct coupling of sugars to

naringenin

POSTER PRESENTATIONS

P1

P2

P3

P4

PS5

P6

P7

P8

Carrascal M. A., Severino P. F., Cabral M. G., Gouveia H., Silva M Dall'Olio F.,
Videira P. A.

Immune tolerance to cancer cells: the role of st@yantigens

Escrevente C.Kandzia S., Conradt H. S., Costa J.

Glycosylation of vesicles secreted by tumour cells

Silva M., Severino P. F., Carrascal M. A., Cabral M. G., Cespo H., Calais F. M., Santos
L. L., Dall'Olio F., Videira P. A.

Sialylation affects BCG-mecahnism of action in llexdcancer

Blasco P.Ard4 A., Cafada F.J., Unversagt C., Jiménez-Barlye J.

The recognition oN-glycans by plant lectins studied by STD-NMR

Marcelo F., Corzana F., Peregrina J. M., Bernadi A., Colombo C., Cafiada F. J.,
Jiménez-Barbero J.

Molecular recognition and conformation analysi©efandN-linked glycopeptides

Ferreira J. A., Daniel-da-SilvaA. L., AlvesR. M. P., Duarte D., Vieira I., Santos L.L.,
Vitorino R., Amado F.

Development of lectin functionalized nanoprobes apglication to the selective recovery of
glycoproteins from human body fluids

Cecioni S., Matthews S.E., Praly J.-P., Imberti., Vidal S.

Synthesis of calixarene-based glycoclusters: infteeof the spacer arm on the affinity for
lectins

Capitoli A., Bini D., Cipolla L.

A sialic acid paramagnetic conjugate for PRE and E{fplications
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P9 Ard4 A., Dominguez B., Roldos V., Bartolini M., Caflada FJ., André S., Gabius H. J.,
Nativi C., Jiménez-Barbero J
A lactose derivative as double ligand for galectan®l MMP12. Study of the interaction by
NMR and modeling

P10 Cabral M.G., Silva Z. Ligeiro D., Seixas E., Videira P.A.

Desialylation improves phagocytosis by human deiearells

P11 Christensen H, Drozdova A., Bojarova P., Weignerova L., Elling L, Kfenek K.,

Bezouska K., Slamova K., Ken V. Jensen H.H.
Synthesis of dimeric glycomimetis ligands to NKl@adtivation receptors
P12 Lupo C, Russo L., Gloria A., De Santis R., Ambrosio L., {polla L., Nicotra F.
Carbohydrates and tissue engineering: PCL graftitly monosaccharides
P13 Munoz E. M., Correa J., Fernandez-Megia E., Riguera R
Unravelling the mechanisms of multivalent carbolayeldectin interactions

P14 Ramos-Soriano _F. J.,Moreno-Vargas A. J., Carmona A. T., Moreno-Clavijo E.,

Robina, I.

S Neogalactopeptides as potential affinity liganalsenterotoxins

P15 Visnapuu T, Mardo K., Alamée T.
Mutants of levansucrase LSC3 fropseudomonas syringaV. TOMATO with altered
polymerization properties

P16 Verissimo T, Silva Z., Novo C., Videira P. A.
Protein disulfide isomerases: impact of thapsigargeatment on their expression and
location in melanoma cell lines

P17 Bini D, Zappa M., Forcella M.,Cardona F.,Matassini C., Russo L., Gabrielli L., Cipolla
L., Fusi P.
Iminosugar-based trehalose mimetics as trehal@s®gsing enzymes inhibitors

P18 Moreno-Clavijo E., Sghiouri Idrissi A., CarmonaA. T., Moreno-Vargas A. J., Sdnchez-
Mora M., Robina I.

1,4-Imino-C-triazole derivatives as potential-fucosidase inhibitors

P19 Merino-Montiel P., Arenas-Gonzalez A., Lépez QFernandez-Bolafios, JG.

New carbohydrate-based organoselenium derivativiisamtioxidant activity

P20 J. A. Figueiredo,M. 1. Ismael, Jorge Pinheiro, R.Pereira, C. Anjo,A. M. S. Silva, Jorge

Justino, F. Vinagre, M. Goulart, R. Garcia, M. E. Araujo, Amélia P. Rauter
Pseudoc-nucleosides linked to sugars as non-toxic antanxisl and
acetylcholinesterase inhibitors

P21 Gabrielli__ L., Capitoli A., Alati M., Ruan, X. Cipolla, L., Valvano M.A,
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P22

P23

P24

P25

P26

P27

P28

P29

P30

P31

P32

P33
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Nicotra, F.

Inhibitors of key enzymes involved in LPS biosyrsiseas novel antibacterials
Lépez O, Lindback E., Fernandez-Bolafios J. G., Sauer S. R., BolsM.
A new amidine-based azasugar as a patenannosidase inhibitor

Martinez-Castro E., Martos S, Lépez O., Maya |., Fernandez-Bolafios J.G.
Alkoxyaminecyanoborane adducts: Efficient neoglytation and cyanoborane transfer
agents

Mascarague A Kowalczyk W., Sanchez-Navarro M.,Andreu D., Rojo J.

Convergent synthesis of peptideglycodendrimersgusialick chemistry approach

Mavya |., Lopez-Garcia M. A., Fernandez-Bolafios J.G

Chemoselective neoglycosylation of biological aetmolecules

Moreno-Clavijo E., Molina L., Sghiouri Idrissi A., Carmona A. T., Moreno-Vargas A.
J., Robina I.

Multivalent iminosugars as selective inhibitorsuef-fucosidase

Moreno-Clavijo E., Moreno-Vargas, A. J. Kieffer, R., Sigstam, T., Carmona A. T.,

Robina I.

Exploiting the high ring strain in [2.2.1]azabicyclsystems for the preparation of five
membered iminosugar scaffolds

Martinez-Castro E., Oliete A, Lopez O., Maya |., Fernandez-Bolafios J.G.

Synthesis of new multivalent saccharidic recepbased on the use of alkoxyamines

Pino-Gonzalez M. SOna N. Romero A.

Aza-Michael reaction in the synthesis of new pdiitoxyazepane glycosidase inhibitors
Pinto R.C, Andrade M.M, Barros M.T.

New approaches to glycochemistry

Russo L, Lupo C., Bini D.,Gabrielli L., Cipolla L., Nicotra F.

Sweet and salted: sugars meet hydroxyapatite

Abreu S, Rauter A.P.

Synthesis of sugar precursors to selective inmbitd butyrylcholinesterase with potential
application to Alzheimer's disease

Santos R.G.Rauter A.P., Bordado J.C.

Studies towards the use of Fries-type rearrangerizenthe direct coupling of sugars to

narigenin
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P34 Jesus A.R Serra P., Arantes A.A., Santos M. M., Carvalho A.PRauter A.P.,Ramba
Ribeiro F.R., Guisnet M.
HY Zeolite as a new environmentally friendly casdlfor phenols glycosylation

P35 Mended., Batista D., Martins A., Madeira P. A., Ferreira H, Rauter A. P.
Characterization oBenista tenerdlavonoid glycosides by ESI-MS/MS
P36 Torgal I., Justino J., Rauter A. P.,_Goulart M.
Antidiabetic extracts of genista tenera: antioxidzetivity studies

P37 Dias C.,Branco |., Martins A., Rauter A.P.,Marcelo F., Jiménez-Barbero J.
Phenolic compounds from Salvia sclareoides andsyiatC-glycosylated forms for
neurodegenerative diseases

P38 Torgal I., Justino J., Rauter A. P., Goulart M.

Antidiabetic extracts oenista teneraenzyme inhibition studies

P39 Monteiro M., Bertolo L., Chen Y.-H. And Ma Z.
Creation of alostridium difficilecarbohydrate-basegccine
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IL1

THE SPECIFIC INTERACTION OF CARBOHYDRATES WITH PROT EINS. A 3D VIEW
BY USING NMR

Jiménez-Barbero J.

Chemical and Physical Biology, CIB-CSIC, Madrid a8p

E-mail: jjbarbero@cib.csic.es

Molecular recognition by specific targets is at tieart of the life processes. In recent yearsad been
shown that the interactions between proteins (isctenzymes, antibodies) and carbohydrates mediate
broad range of biological activities, from fertdizon, embryogenesis, and tissue maturation, teopagical
processes. The elucidation of the mechanisms thatrg how sugars are accommodated in the bindiag si
of these receptors is currently a topic of interébus, the determination of the structural anda@onational
factors and the physicochemical features which gotiee molecular recognition of these moleculesfis
paramount importance. This presentation is focusedhe application of NMR methods to the study of
molecular recognition processes between a variétypabypeptides and carbohydrate molecules and
analogues as well as sugar-sugar interactions.igpattention will be paid to the conformationaldan
structural details of the interaction process, vp#rticular emphasis in the origin and strengthCéf-n
interactions. The use of isotope-labeled recemars ligands (with*C, N, or *F stable isotopes) highly
facilitates the analysis of the interactions betwearbohydrates and glycomimetics with the corredpm

receptors.

References

[1] Roldos V, Cafiada FJ, Jiménez-Barber@01() Chembiocheml2, 990-1005.

[2] Calle, L, Cafiada FJ, Jiménez-Barber®01() Nat. Prod. Re®28, 1118-1125.

[3] Gabius HJ, André S, Jiménez-Barbero J, Romer8dlis D. 2011 Trends Biochem ScB6, 298-313.
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IL2

POTENTIAL SYNTHETIC CARBOHYDRATE-PROTEIN CONJUGATE VACCINES
AGAINST STREPTOCOCCUS PNEUMONIAE SEROTYPES

Kamerling J. P.

Bijvoet Center for Biomolecular Research, Utrechtvérsity, Utrecht, The Netherlands.

E-mail: j.p.kamerling@uu.nl

Streptococcus pneumonide still a leading cause of life-threatening die=a such as otitis media,
pneumonia, and meningitis. Vaccination with theilabde 23-valent capsular polysaccharide vaccirits®
protection for healthy adults to invasive pneumaeebdiseases. However, these vaccines are inefeirti
the most important high-risk groups, such as yocimitdren and the elderly, because they do not mabpo
adequately to the T-cell independent polysaccharageantigens. Conjugation of the carbohydrateyemsi

to protein carriers results in T-cell dependentghgmconjugate antigens, which give efficient imraun
responses in the high-risk groups. Currently, ngmmionjugate vaccines agaisstpneumoniggrepared by
conjugation of isolated polysaccharides or of atumx of polysaccharide-derived oligosaccharides to
protein carrier, have been introduced. We have shaa combined synthesis/immunology programs for
different serotypes ofS. pneumoniaghe potential of well-defined synthetic oligosaacte-protein
conjugates as vaccine candidates.

The results will be illustrated f&. pneumoniaserotype 14. The capsular polysaccharide Pn14B@lisup
from the following biosynthetic tetrasaccharidegating unit:

{6)-[ B-D-Galp-(1- 4)-]3-D-GlcpNAc-(1 - 3)3-D-Galp-(1 - 4)3-D-Glcp-(1 - } .

A broad series of 18 overlapping oligosaccharidagrtents of Pn14PS (varying from tri- to
dodecasaccharides) was synthesized, mainly witfamifohexyl spacer and a few with a 3-aminopropyl
spacer. In the set up of the synthetic stratedi®s ase was made of (&1,4-galactosyltransferase. The
various oligosaccharide glycosides were conjugatdg diethyl squarate as a linker to the proteimier
CRMyg; (cross-reactive material of diphtheria toxoid; G@9 and injected into mice to determine the
smallest immunogenic structure. The resulting andibgs were tested for Pn14PS specificity and feirth
capacity to promote the phagocytosisSofpneumoniaserotype 14 bacteria. It turned out that the bdradc
trisaccharide element Glc-(Gal-)GIcNAc is esseniiainducing Pn14PS-specific antibodies and that th
neighbouring Gal unit at the non-reducing site abates clearly to the immunogenicity of the epé&ofhe
branched tetrasaccharide Gal-Glc-(Gal-)GIcNAc (brenched synthetic repeating unit) may be a serious
candidate for a synthetic oligosaccharide conjugaiecine against infections caused ®y pneumoniae

serotype 14.
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IL3

CARBOHYDRATE VACCINES TO COMBAT INFECTION DISEASES

Silva D. V}? and Seeberger P. }4.

! Biomolecular Systems, Max Planck Institute of Ginls and Interfaces, Potsdam, Germé&ryepartment of

Chemistry and Biochemistry, Free University of BerBerlin, Germany

E-mail: daniel.varon@mpikg.mpg.de

Carbohydrates play a crucial role in many biologjmacesses. Most pathogens including bacteriagifun
viruses and protozoa carry unique glycans on thefiace. Today, three carbohydrate based vaccgssst

H. influenzatype B (HIb),S. neumoniadPrevnar) andN. Meningitides(Menectra) are being marketed.
These three conjugated vaccines are based oneidgatysaccharides. Since different pathogens ¢dmno
cultured and the isolation of pure oligosaccharidesill a difficult task, synthetic oligosacchdes antigens
provide today a viable alternative. Based on theraated synthesis of oligosacchariftethe development
of multiple vaccine candidates against bacteriédamons, fungi, and protozoan parasites are ign@ss.
This lecture will useB. anthracisas an example to demonstrate the apprBhdie development of a
carbohydrate vaccine against malaria will be ifatgd in more detail, particularly molecular inggimto
the infection mechanisHl. Plasmodium falciparumthe most deadly form of thprotozoaparasite that
causes malaria, invades human erythrocytes as gbaits complex life cycle. We have shown that
glycosylphosphatidylinositol (GPI) glycans, presentthe surface merozoites, interact with a probeirihe
surface of the host cell. Targeting this GPI-Prote2cognition process should enable novel modes of
therapeutic intervention and vaccination againstana Finally, we present a versatile screeninghoe
based on microarra¥/s of synthetic glycans that differentiates betweealamia dependent and malaria

independent adaptive immune responses to GPI.

References

[1] Plante, O. J., Palmacci, E. R., and SeebeRyat,. 001 Science29], 1523-1527.

[2] Tamborrini, M., Werz, D. B., Frey, J., Pluschk&, and Seeberger, P. 2006 Angew. Chem.-Int. Edit45, 6581-
6582.
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Synthesis of inner core lipopolysaccharide structwes for the development of vaccines and

antibiotics against Gram-negative bacterial infectons

H. Horan, K. Daragics, J.-L. Bouissiere, J. D. Ms$0on, S. Oscarson

Centre for Synthesis and Chemical Biology, Uniugr€iollege Dublin, Belfield, Dublin 4, Ireland

E-mail: stefan.oscarson@ucd.ie

The lipopolysaccharides dfeisseria meningitidis, Haemophilus influenzae Muataxella catarrhalisare all of
the rough typei.e., they lack the polysaccharidic O-antigen compomit contains only the core and the Lipid A
part. The outer core part of these bacteria shdot af heterogeneity both within and between spedot the

inner core parts are quite conserved and have commatifs Figure 1).

B-D-Glc a-D-Kdop
N. meningitidis PEtN 1 2
| ! !
3or6 4 4
a-D-GlcNAcp-(1 - 2)-L-a-D-Hepp-(1 - 3)-L-a-D-Hepp-(1 - 5)-a-D-Kdop-(2 - 6)-LipidA

B-D-Glc
H. influenzae PEtN 1
| ! I

6 4 4
L-a-D-Hepp -(1- 2)-L-a-D-Hepp-(1 - 3)-L-a-D-Hepp-(1 - 5)-a-D-Kdop-(2 - 6)-LipidA

PEN

B-D-Glc a-D-Kdop

M.catarrhalis 1 2
! 1

6 4

Figure 1. B-D-Glcp-(1 - 4)[B-D-Glep-(1 - 3)-]-a-D-Gle-(1 - 5)-a-D-Kdop-(2 - 6)-LipidA

As part of a programme aiming at developing glyejggate vaccines against these bacteria based n LP
motifs, we are synthesising oligosaccharides réltdghese structures. Syntheses of core struchuresN.
meningitidis H. influenzaeand M. catarrhalis have been publishéd. We now present efforts towards
synthesis of structures also containing the Kdolgmd A part. A block synthesis is attempted usiragious
core thioglycoside donors in couplings with Kdo euors including a lipid A analogue pa8cheme )11
Global deprotection affords target structures reftyconjugation to a carrier protein through thacer

moiety to produce vaccine candidates.

OBr OBr HO—=

OH OH
0 HO E
PO 2 _coone o
e RO R,O cooH Ri =o-L-Kdo or Frosprate
core siruciure dor or o] o Rz = spacer or (“-6)-f-C-G cNAc-spacer

BrO < HO o)
Bro OR, HO OR,

Kdo- p dA-accepior AcHN AcHN

Scheme 1General block synthetic strategy for synthesisagdét structures.
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GLYCOPEPTIDES AS TOOLS TO STUDY CONGENITAL DISORDE RS OF
GLYCOSYLATION

Flitsch S. L.

School of Chemistry & MIB, The University of Manester

Self-assembled monolayers (SAMs) on gold have beasidely used as an attractive platform for studyin
chemical and biochemical reactions, for studyingnimlecular interactions and for the development of
nanoscale devices. We have used the platform tly she solid-supported synthesis of carbohydrates a
glycopeptides using both chemical and enzymatichous. An attractive feature of the technology is th
opportunity for miniaturisation andh situ analysis using mass spectrometry, SPR and fluenesc
spectroscopy. Applications for the synthesis of plax oligosaccharides and glycopeptides to generate
glycoarrays and their application in biology anddioie, in particularly for the study of congenital

Muscular Dystrophies will be discussed.
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SUGARS AND PROTEINS

Davis B.

University of Oxford, UK

Recent results from the laboratory will be presénte
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SYNTHESIS OF COMPLEX GLYCANS OF BIOLOGICAL INTEREST

to Y.

RIKEN Advanced Science Institute, Wako, Saitampada

E-mail: yukito@riken.jp

Glycoprotein structures are characterized by tleimplexity and diversity. Development of synthetic
methodologies useful for efficient and facile pneg@n of oligosaccharides is a focal issue in chylrate
chemistry. In light of their structural diversityractical strategy to facilitate the synthesis lajasaccharide

is expected to be highly valuable. Recent studas Itlarified that protein glycosylation is not iied to
eukaryotes, suggesting its widespread occurremcéadt, various bacteria carry glycoproteins whasie
known to play crucial roles in the establishmenindéction.

This talk will provide summary of our studies on drganic synthesis based analysis of glycan-protein
interactions which play key roles in glycoproteaiding ™% and 2) development of synthetic methods for
glycans derived from pathogenic bactétfa
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CHARACTERIZATION OF A MEMBRANE GLYCOLIPID SYNTHASE AS POTENTIAL
THERAPEUTIC TARGET AGAINST MYCOPLASMA INFECTIONS

Planas A.

Department of Chemistry, Dalhousie University, fadi Nova Scotia, Canada B3H 4R2.

E-mail: bruce.grindley@dal.ca

Mycoplasmas are wall-less bacteria characterizedhdsng a minimal genome and a parasitic life-style
with some species being human pathogens. Mycopkstoatain glycoglycerolipids in their plasma
membrane as key structural components involvedlayédr properties and stabilif{}. Our work focuses on
the metabolic pathway of glycoglycerolipidsMycoplasma genitaliupone of the smallest self-replicating
organisms, with the aim of identifying and charaeteg novel enzymes as potential therapeutic targe
against mycoplasma infections. We have identifiddned, and recombinantly expressed a membrane-
associated glycosyltransferase, GT MG517, which usetplly produces monoglycosyl- and
diglycosyldiacylglycerols (MGDAG and DGDAG3? It is an inverting enzyme that belongs to CAZyme
family GT2. Here we will summarize our recent work the characterization of GT MG 517 addressing the
following topics:

a) Recombinant expression and purification of memerassociated GT MG517.

b) Biochemical characterization: reaction produkitsetics, and activation.

¢) Modeling of the 3D structure of the N-terminatalytic region.

d) Essential function for cell viability: potenti@rget against mycoplasma infections

References
[1] Razin, S. and Hayflick, L.2010 Biologicals38, 183-190
[2] Andrés, E, Martinez, N, and Planas. 2011) J. Biol. Chemin press

[3] Andrés, E., Martinez, N., Faijes, M., Planas{2011) Biocat. Biotransformin press

34



011
UH DF“ EHN W ESF Euroglycoforum ...
EIENEE Research Network International Year of Pomcues
—OLUNDATION CHEMISTRY === peviow:

IL9

POLYESTER GLYCODENDRIMERS AS POTENTIAL ANTIADHESION DRUGS

Grindley T. B.

Laboratory of Biochemistry, Bioengineering Depanttpénstitut Quimic de Sarria, Universitat RamonilLl

Barcelona, Spain.

E-mail: antoni.planas@igs.edu

Particulara-pD-Manp or a-d-Manp-(1 - 3)-B-D-Manp- derivatives have been identified that bind wetb the
FimH adhesions dE. colitype 1 pili. In order to make use of multivalerioyprepare compounds that bind
type 1 pili even better, we have prepared 3rd bodeineration polyester dendrimers bearing ternunat
Manp units joined to the dendrimer via linker arms dasd to mimic the aglycones of the best bindinp-
Manp monomers. We have used both convergent and diveaggproaches to synthesize a variety of
polyester glycodendrimers with different densitiesing tribranched dendrons derived from pentadtgth

to create the densest dendrimers. Uronium-basegling agents were more effective for multiple este
formation than the normal anhydride based meth®ds. sugar-covered outer layers were added via the
preparation of dendrons withrmannopyanosyl groups linked through different &/pé aglycones that are
terminated by azide or alkyne groups. These fanati groups allowed attachment to appropriate pestn
attached to the polyester dendrimer via click ongpshira chemistry. These large dendrimers with

valencies ranging from 8 to >50 are anticipatebinal multiple pili fromE. coli bacteria very effectively.
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SYNTHESIS OF PSEUDO-OLIGOMANNOSIDE TO MIMIC “HIGH-M ANNOSE” TYPE.

Cendret V., Moreau V., Djedaini-Pilard F.

Laboratoire des Glucides UMR6219, Université Pieaddiles Verne 80039 Amiens, France

E-mail: florence.pilard@u-picardie.fr

The first purpose of this study was to synthesibayracterize and evaluate mannose adorned cyctodext
as high-Mannosyl mimics. Initially we have develdpa route to the synthesis of these complex
oligosaccharides. This route is notable in its aBenulti-glycosylations and selective deprotectiombe

synthesized oligomannosides include bat{il, 3)«-(1, 6) trimannose cores and other§l, 3)u-(1, 4)
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Affinity studies have been performed with the se0é synthesized compounds and the lectin, Conedinav
A. These indicate that the tri-dimensional struetaf these cyclodextrin-appended oligosaccharitis @
key role in the studied molecular recognition evéfdreover we report here an example of swithchahi®
tunable ligand for Con A based oprCD-oligosaccharide conjugate that can shift betweéeo
conformational states by virtue of a judiciouslgdted self-inclusion element. Another part our gcbjs to
develop an original and direct synthesis of a pseddn, where the tridimensional aspect and
interglycosidic sequence bond are respected. Wrighoose to replace three core mannosidic unitereg
triazol groups. Such a compound, obtained usingrabiation between classic glycosylation and-Cu
catalysed Huisgen-azide-alkyne 1, 3-dipolar cydditemh, is then synthesised to investigate itsranxt&on
with binding proteins such as Concanavalin A iirst tep.
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CARBOHYDRATES IN MEDICINAL CHEMISTRY: A SWEET PERSP ECTIVE?

Cipolla L., Bini D., Russo L., Gabrielli L.

Dept. Of Biotechnology and Biosciences, Universitylilano-Bicocca, P.za della Scienza 2, 20126 hldtaly

E-mail: laura.cipolla@unimib.it

Carbohydrates are considered privileged molecubeth by Nature and by chemists. Nature uses
carbohydrate structural diversity in order to ereaaformation for specific molecular recognitiondato
serve as determinants of protein folding, stabiliyd clearance. With respect to structural diwersi
carbohydrates have the capacity to far exceed ipsotend nucleic acids. The molecular diversity of
carbohydrates makes them valuable molecular sdaffgroviding rigid molecular systems which can be
used as molecular templates to display functionaligs in well defined spatial orientations. Thesatdires

of the sugar scaffolds give the chemist plentyanipg to custom design molecules to a desired muakdl,
application in the areas of pharmaceutical, medlathemistry and material science.

Diverse applications of carbohydrate chemistry e tlesign of novel antibacterials, acting on défer
targets, and of “smart biomaterials” will be higfited, such as:

1. inhibitors of LPS biosynthetic enzymes as amtiei@als”;

2. trehalose analogues as inhibitors of mycobaateeil wall constructiof;

3. smart biomaterials constituted by hydroxyapdticactivated with monosaccharifés

Biological evaluation of synthesised derivatived amaterials will also be discussed.
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CARBOBICYCLIC SUGAR MIMICS

Jarosz S.Nowogrodzki M., Magdycz M.
Institute of Organic Chemistry, Polish Academy oféBces, 01-224 Warsaw, Poland
E-mail: slawomir.jarosz@icho.edu.pl

Application of sugar chirons for the preparationeofintiomerically pure bicyclic products with higided
value will be discussed.

Simple sugarg (in which the corresponding hydroxyls are usualigtected as benzyl ethers) are converted
into the allyltin derivative?2 and further into the dienoaldehy@" This compound serves as starting

material for the preparation of the precursorseafatid®! 3, perhydroindarfé 6 and oxazolind 1.

6 A

OR 6 |
RO . X RO
OH Eﬁ/s\”»'\SnBu3 LA 0
RO o ,E/O E/z~51 2 RO
1
OR .

Nu

R g OR 10 OBn

i. Phy;P=CHC(O)R, then cyclization (high pressre); ii. a. [O], b. CH,N,, c. MeP(O)(OMe),/BulLi;
ii. R-CHO, PTC; iv. NH,OH; v. AllBr, CH,CN, K,CO, then RCM (Grubbs' | cat)

Such precursors are valuable synthons for the pgpa of carbo-bicyclic derivatives such 8s9, and10.
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IMINOSUGARS AS THERAPEUTIC AGENTS: NEW SYNTHETIC AP PROACHES, NEW
POTENTIAL APPLICATIONS

Martin O.

Institut de Chimie Organique et Analytique, UMR 60CNRS & Université d’Orléans, Rue de Chartre645
Orléans cedex, France

E-mail: Olivier.Martin@univ-orleans.fr

Sugar analogs with nitrogen in the ring, generialigwn as iminosugars, are gaining increasing inaome
as therapeutic agents for a diversity of disea8&s N-butyl and N-(2-hydroxyethyl)-DNJ (1-
deoxynojirimycin) are already commercial drugs, Gaucher disease and type 2 diabetes, respectarady,
several others are under investigations. Since myaays, our group has been actively investigatieg n
iminosugar derivatives designed to exhibit highféiciency and selectivity toward specific enzymBgcent
aspects of this work will be disclosed, namely skgnthetic routes to the most interesting compsuedy.
1) as well as novel families of highly active glueoebrosidase inhibitors (e.g.and 3) including their

potential as therapeutic agents for lysosomal dega

OH jW
H c, OH 7 H-N
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on 1 OH OH  OH 2 ° 3
In a further extension of this work, iminosugarsdaeen used as suitable mimics of a cyclitol @amt] thus
as true ‘azacyclitols’. Analogs of phosphatidyl sitol mannosides (PIMs, from mycobacterial cell lyved
which the mycinositol moiety has been replaced byxwgo-piperidinetriol (or a 1,5-anhydylo- or
arabinopentitol) were found to exhibit immuno-modulatirartivities similar to that of the parent

compounds and constitute significant leads fordé®ign of new anti-inflammatory ageffts
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GLUCOSE-BASED (SPIRO)HETEROCYCLES AS GLYCOGEN PHOSPHORYLASE
INHIBITORS: DESIGN, SYNTHESIS, AND EVALUATION INT HE CONTEXT OF TYPE
2 DIABETES MELLITUS

Goyard D', Vidal S, Balzarin &, Leroy J%, Duret C, Azay-Milhau ¥, Maurel P, Petit P,
Chajistamatiou &, Chrysina E. O, Praly J.-P-

! Institut de Chimie et Biochimie Moléculaires et Bamoléculaires (ICBMS), University Claude-Bernargbhl and
CNRS, Villeurbanne, Francé Centre de Pharmacologie et Innovation dans le Deatuéniversity Montpellier-1 and
CNRS, FRE3400, Montpellier, Fran@d;—lepatic Differentiation of Stem Cells and Biotherag Liver Diseases,

INSERM U1040, Montpellier, Francéj\lational Hellenic Research Foundation, Institut©afanic and
Pharmaceutical Chemistry, 48, Vassileos Constanth@enue, Athens, GR-11635, Greece.

E-mail: jean-pierre.praly@univ-lyon1.fr

Type 2 diabetes mellitus (T2DM), which accounts 306rto 95 % of the diabetic cases, is a multi-faato
disease of largely unknown etiology involving bgénetic and environmental factors. Closely asseditd
the metabolic syndrome, it is becoming a worldwhealth threat, because of long-term complications a
their incidence on mortality. As the result of d#fein insulin secretion and/or signalling, T2DM is
characterized by hyperglycemia, due also in pagxiessive hepatic glucose production (glucone®igne
glycogenolysis). Glycogenolysis (depolymerizatioi stored glycogen) is controlled by glycogen
phosphorylase (GP). Inhibiting GP should offer nsahreducing hepatic glucose output. Regulatio®Bf
depends on phosphorylation, D-glucose concentrataord allosteric effectors, mainly. A number of
synthetic inhibitors that bind to various sitestiae inhibitor, allosteric, new allosteric, glycag-binding
site) are known. The 3D structures of GP isoformsomplex with inhibitors have been determined gy
crystallography using either co-crystals or prefedmmative crystals soaked with the inhibitors egiast.

In a recent prograiY, we have synthesized and tested glucose-basedutesg that bind to the catalytic
site of GPP*. Some of them that appearedibyvitro biochemical assays to be potent GP inhibitorsehav
been evaluated further in rat and human hepatodgtestro, and in animal modein vivo, leading to

encouraging preliminary results.
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NEW SYNTHONS TOWARDS BIOLOGICALLY ACTIVE GLYCOADDUC TS: FROM
MEMBRANE IMAGING TO ANTIMICROBIAL COMPOUNDS

Queneau Y.

Institut de Chimie et Biochimie Moléculaires et 8moléculaires, CNRS UMR 5246, Université de LyiNBA-

Lyon; Batiment J. Verne, 20 av A. Einstein, F 69&4lleurbanne, France.

E-mail: yves.queneau@insa-lyon.fr

Recent progress of our group at the interface diatgydrate chemistry and biology will be describ&de
first part will focus on two applications of the webicyclolactonic synthons “carboxymethylglycoside
lactones (CMGLs)” towards biologically relevantdgeats. Such lactones are versatile precursors of 1,2
bisfunctionalized derivatives, by opening of thetdse and subsequent functionalization of the akisl
hydroxyl group at C-#!. Oxidation at OH-2 and concomitant 3,4-eliminataam provide 3-enopyranosid-2-
uloses which have been found active vs human aamt phthogenic bacteria and fungal spe®e$he other
example is the preparation and the evaluation ef itisertion properties of new carbohydrate-based
membrane imaging prob&s

In a second part of the lecture, the modulatiorthef bacterial Quorum Sensing by synthetic moduator
some of them being dihydroxypentanedione (DPD)amnads with structural similarity to carbohydrates,
will be briefly described.
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O-LINKED GLYCOSYLATION IN BREAST CANCER: ITS INVOLV EMENT IN
TUMOUR DEVELOPMENT AND PROGRESSION

Julien St, Picco GZ, Bueti D., Beatson R:, Graham R, Blixt O.2, Taylor-Papadimitriou J,
Burchell J.M*

! Breast Cancer Biology Group, Research Oncology, Kipllege London, London, URCopenhagen Center for
Glycomics (CCG), Departments of Cellular and Moleciiadicine and Dentistry, University of Copenhagen, mark

Aberrant glycosylation occurs in essentially afiég of human cancer and appears to be an early, egenell as
playing a key role in the induction of invasion amgktastases. We have shown that mucin-type O-linked
glycosylation is altered in the majority of breastcinomas and that this can be attributed, at leagart, to
changes in the expression of key glycosyltransésr@svolved in the synthesis of O-glycans. The v@mmon
occurrence of changes in O-linked glycosylatior®(%6 of breast cancers) indicates that that thésli@ntageous

to the tumour. One of the most common changes linkad glycosylation observed in breast cancer ssvich
from core 2- to core 1-based glycan chains and npaimyary breast cancers over-express the sialgteaase,
ST3Gal-l, that sialylates core 1 glycans. Usinguaine model of spontaneous mammary cancer we Hausrs
that over-expression of this sialyltransferase mie® the early development of mammary tumours. Kewe
other changes in O-linked glycosylation do occut anr recent studies suggest that there may bereliftes in
the glycosylation patterof breast cancers, associated with their oestrogesptor a (ERa) status. Analyses of
published microarray data show that CLGALT1 (cosgithase) and GCNT1 (C2GnT1) are more expressed in
ER-ve tumours, whileST6GALNACZ2is more highly expressed in ER+ tumours. We comdd increased
expression ofST6GALNACAn ER+ve breast cancers by our own microarrayyaigland by qRT-PCR on a
cohort of 73 breast cancers. Our gRT-PCR studis stiowed a correlation of ST3Gal-I expression \Eia
positivity (p=0.0074). Thus ER-ve tumours are peegtl to express more core 2 based glycans whilpdsRive
tumours, which make 75% of all breast cancers,pageeicted to carry more sialylated core 1 basedayly.
Moreover, genes involved in the synthesis of siaBivis x (sL€) (FUT3, FUT4andST3GALS® are significantly
increased in estrogen receptor alpha negative @Jative) tumours compared to ER-positive ones.
Immunohistochemistry on tissue microarrays confirtteat sL& expression was more frequent in ER-negative
(65.5%) than in ER-positive tumours (40.5%) althowgl € expression had no influence on the survival of
patients whether they had ER-negative or ER-p@sitivnours. However, high expression of ‘sireER-positive
tumours was significantly correlated with metastasithe bone where E-selectin is constitutivelgregsed.

In addition, changes in O-linked glycosylation ¢amuce auto-antibodies that are dependent on floaiglas well

as the peptide backbone. And the presence of thetmantibodies to specific glycans attached to MU€1
assopicated with a good prognosis. Thus changesuin type O-linked glycosylation in breast canosy
affect the development of the disease and influémeasite of metastatic spread.
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GLYCOSYLATION IN CANCER: THE CASE OF SIALYL LEWIS X BIOSYNTHESIS IN
COLON CANCER

Dall’'Olio F.*, Malagolini N2, Catera M, Chiricolo M2, Trinchera M?

! Department of Experimental Pathology, UniversitBalogna, Italy? Department of Biomedical Sciences

Experimental and Clinical (DSBSC), University oslbria, Varese, Italy.
E-mail: fabio.dallolio@unibo.it

The molecular basis of the overexpression of thestasis-associated sialyl Lewis x (sLex) antigeoalon
cancer tissues are still unclear. Therapeutic sges aimed at sLex inhibition in cancer require th
identification of rate-limiting steps in its biosyresis. Among the differentl,3-fucosyltransferases (Fuc-Ts)
we have identified Fuc-TVI as the major, if not tiely, Fuc-T involved in sLex biosynthesis in caton
tissues™ because: (i) in colon cancer tissues, but not imabmucosa, Fuc-TVI enzyme activity correlated
with sLex expression. (ii) RT-PCR analysis reveadledt the level of Fuc-T mRNA expression in both
normal and cancer colon was Fuc-TVI > Fuc-Tlll >cHUV >>> Fuc-TV >> Fuc-TVII. (iii) Transfection
with Fuc- TVI cDNA, but not with Fuc-Tlll cDNA, indced sLex expression in gastrointestinal cell lines
Despite similar levels of Fuc-TVI activity in nortnand cancer colon, sLex was poorly expressed by th
former. This can be explained by the presence imabcolon of high levels of the enzyn{&GalNAcT2)
which synthesizes the Sdntigen®®. The biosynthesis of $dnd sLex antigens is mutually exclusive, as
demonstrated by sLex inhibition b§4GalNAcT2 in vitro !, while in colon canceB4GalNACT?2 is
downregulated”. Consistent with an inhibitory role df4GalNACT2 on sLex biosynthesis, in normal
mucosa samples, sLex was proportional to the Fui-B¥GalNAcCT?2 ratio. The coordinate inhibition of
Fuc-TVI by siRNA and expression @g4GalNACT2 resulted in a very effective suppressubrsLex in
LS174T cells, indicating a possible therapeuticragph to sLex inhibition.
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Gp2 GANGLIOSIDE INDUCES A PROLIFERATIVE PHENOTYPE INM DA-MB-231
BREAST CANCER CELLS VIA THE CONSTITUTIVE ACTIVATION  OF THE
TYROSINE-KINASE RECEPTOR C-MET

Cazet A, Bobowski M, Lefebvre 3, Rombouts Y, Steenackers AAdrienssens £ Guérardel Y,
Tulasne B, Le Bourhis X, Delannoy P.

L UGSF, CNRS, UMR 8576, USTL, Univ. Lille Nord deafice, F-59000 Lille, FrancBCNRS UMR 8161, Institut de
Biologie de Lille - Institut Pasteur de Lille, F-890 Lille, France® INSERM U908, USTL, Univ. Lille Nord de France,
F-59650 Villeneuve d’Ascq, France.

E-mail: philippe.delannoy@univ-lillel.fr

Normal human tissues mainly express a-series geidéis whereas complex gangliosides from b- and c-
series are essentially found in developing tissdesng embryogenesis and restricted to the cen@galous
system in healthy adults. In parallel, the expmsaf di- and trisialogangliosides increases inesalv
pathological conditions including cancerspsGGp, and Gs are considered as oncofetal markers in
neuroectoderm-derived tumours such as melanomagllagtoma and glioblastoma, where they play a key
role in tumour progression by mediating cell pei#tion, migration, adhesion and angiogenesis.

In breast cancer, $3 is over-expressed in about 50 % of invasive ducdatinoma and the gz synthase
gene ET8SIAY displayed higher expression among estrogen recapgative breast cancer tumours,
associated with a decreased free survival of patieHowever, no relationship between ganglioside
expression and breast cancer development and aggnesss has been reported. In order to deterrhime t
effect of complex gangliosides on breast canceeld@wment, we have established a cellular modeViteyi
from MDA-MB-231 breast cancer cells expressing @g synthase, the key enzyme controlling b- and c-
series gangliosides biosynthesis. The expressi@pp$ynthase induces the accumulation of b- and eseri
gangliosides (mainly £3) at the cell surface together with the acquisitadra proliferative phenotype in
absence of serum or exogenous growth factogs.s¢hthase expression also induces an increasedutumo
growth of MDA-MB-231 cells in severe combined imnoaleficiency (SCID) mice.

The analysis of tyrosine kinase receptors phospiboy shows a specific and constitutive activatadre-
Met receptor in @ synthase positive MDA-MB-231 cells and subsequastivation of Erk/MAPK and
PI3K/Akt transduction pathways. Moreover, specifibibitors of c-Met phosphorylation or c-Met siRNA
reverse the proliferative phenotype. Finally, siieg of the G, synthasef4GalNAc T1) efficiently reduces
the proliferative phenotype due to the strong desweof c-Met phosphorylation. Altogether, thesailtes
clearly demonstrate the involvement of the disialaglioside G, in MDA-MB-231 cell proliferationvia the

constitutive activation of c-Met.
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EFFECTS AND IMPLICATIONS OF TRANSALDOLASE ACTIVITY ON GLUCOSE
FLUX MEASUREMENTS IN HUMANS

Jones J.G.

Center for Neurosciences and Cellular Biology, @néity of Coimbra.

E-mail: john.griffith.jones@gmail.com

Over the last 25 years, western societies haveriexged a surge in obesity and related complicafiorost
notably glucose intolerance and Type 2 Diabetelsis & characterized by persistent hyperglycemithin
fasting state due in part to a failure in the condf hepatic glucose production by insulin — apim@enon
known as hepatic insulin resistance. Quantifyimg tates and sources of hepatic glucose produwatithn
stable isotope tracers has therefore been crumialiiderstanding the pathophysiology of hepatialins
resistance and for evaluating both lifestyle andrptacological interventions designed to restoreatiep
insulin sensitivity.

In the fasted state, the liver supplies > 90% efgirstemic glucose demand and it is capable ohegizing
glucose from both glycogen and from non-carbohydpaecursors such as pyruvate, glycerol and alanine
this latter process being known as gluconeogenésisier normal circumstances, gluconeogenesighslyi
controlled such that hepatic glucose output is heddo systemic consumption resulting in constéagrpa
glucose levels. Hepatic insulin resistance isattarized by uncontrolled gluconeogenesis, elevatid of
hepatic glucose production and hyperglycemia. Thistral tenet of Type 2 diabetes is based on rtrace
assays of hepatic gluconeogenesis where plasmasgluenrichment from a labelled gluconeogenic
precursor is measured. In this setting, it is msglithat the gluconeogenic pathway is the sole amésim

for glucose enrichment.

Transaldolase, in addition to its role in pentokegphate pathway carbon rearrangements, also oesaly
exchange of fructose-6-phosphate carbons 456 gudrgldehyde-3-phosphate. By this mechanism, dabel
triose phosphates are incorporated into glucosepiendently of gluconeogenesis. In healthy subjects,
transaldolase exchange accounts for a significeattibn of glucose enrichment from gluconeogenic
precursors resulting in substantial overestimateguzoneogenesis. Studies are now ongoing torméate

to what extent the observed elevated gluconeogenatss observed in Type 2 diabetics are attriteitab

transaldolase exchange activity.
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ANTITUMOR ACTIVITY OF NEW SYNTHETIC GLYCOLIPIDS: IN  SIGHTS INTO THE
MECHANISM OF ACTION

Fernandez-Mayoralas A.

Instituto de Quimica Organica General, CSIC, JwatacCierva 3, 28006 Madrid, Spain.
E-mail: alfonso.mayoralas@csic.es

The treatment of glioma has yielded only meagemeiages in survival time, in spite of important athes in
therapeutic oncology. Only half of the patientsereing standard treatment for brain tumor in theAUS
survived one year after diagnosis. The investigatd synthetic compounds able to slow down glioma
progression is, therefore, of great interest.

Based on the structure of a natural inhibitor afrakcell division, we synthesized series of momid-,and
oligosaccharides and tested their antimitotic #gtigainst glioma cell€!. In order to get information about
the mechanism of action of the most active comppamdoleyl glucosaminide, we analyzed metabolite
changes in treated tumor cells using UPLC-MS amgh-hésolution magic angle spinning (HR-MA%)
NMR 23 The results indicated that the synthetic glyddligaused alterations in glycosphingolipid
metabolism and induced apoptosis by activationndioglasmic reticulum stress pathways. An overviéw o
the in vitro and in vivo antitumor activity of tiegnthetic glycolipids and enzyme resistant analegué be
presented.
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GLYCONANOPARTICLES AND THEIR POTENTIAL BIOMEDICAL A PPLICATIONS

Penadés S.

Laboratory of GlycoNanotechnology. Biofunctionalidanaterials Unit, CIC biomaGUNE and CIBER-BBN, Rade
Miramon 182, 20009 San Sebastian, Spain.

E-mail: spenades@cicbiomagune.es

Multivalent binding in carbohydrate-mediated intdi@ns is a ubiquitous phenomenon in Nature. The
development of carbohydrate-based multivalent systbhas deeply contributed to the understanding of
carbohydrate-mediated biological processes.

Our laboratory was pioneer in the development ghstiunctionalised gold nanoclusters (glyconanaglag
[GNPs]) with multivalent carbohydrate display [GNPs are waterdispersible, easy to prepare, puaifg,
store, and have a 3D polyvalent carbohydrate ptasen. Gold GNPs were initially designed and agxplas
multivalent chemical tools to demonstrate>@G#ependent carbohydrate-carbohydrate interactidnthen
antigen determinant kérisaccharide [2].

The methodology allows the preparationhgbrid GNPs incorporating carbohydrates and other molscule
(fluorescent probes, peptides, proteins, antibodi2NA) providing thepossibility to create artifitia
“nanocells”. Manipulation of the metallic cluster obtain magnetic nanoparticles for cellular |amgland
imaging by magnetic resonance (MRI) is comprisethénpotential of this novel technology [3, 4].

In this talk, | will give examples of the chemigakparation of these nanotools and their applinad® anti-
adhesion agents in metastasis and HIV infectioraddition, magnetic probes for the specific lalgeland

tracking of endogenous cells by magnetic resonanaging (MRI) will be highlighted.
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KINKS AND STARS: NOVEL POLYSACCHARIDE ARCHITECTURES FOR
BIOMEDICAL APPLICATIONS

Christensen B. E.

NOBIPOL, Department of Biotechnology, Norwegian Wbnisity of Science and Technology (NTNU).
Sem Saelands veg 6/8, NO-7491 Trondheim, Norway

E-mail: bjorn.christensen@ntnu.no

A wide range of polysaccharides (alginates, chitssayaluronan etc.) are well established as cosmsof a

wide range of biomaterials thanks to their biocotilyildes, degradabilities, gelling properties, aradher well-

understood structure-function relationships. Weehgacently explored some variants of alginates drithsans

having novel architectures. A limited degree (1-)@¥operiodate oxidation of polysaccharides mayegiige to

derivatives (dialdehydes) with entirely altered mii@al and physical properties which may be usefuthe

biomaterials area. The oxidative ring-opening d&f-linked sugars leads to the formation of highlgxible

‘hinges’ in otherwise rather semiflexible or rigadructures. This effect subsequently permits maotecular

compaction, allowing long-range intermolecular assions to take place if otherwise favoured

thermodynamically. The compaction has been cleddyonstrated for both alginates and chitosans by a

progressive decrease in persistence length witteasing degree of oxidation. Also, the gelling mmies of

alginates with calcium ions are strongly influendeoth because of the shortening of gelling G-bdodkit also to

a large extent due to the flexibility introducedveen the junction zones. The degradability oflpareriodate

oxidised polysaccharides (+/- subsequent reducti@s) studied for a wide range of temperatures &hsgiues,

and some novel results will be presented. The kinetf degradation revealed in some cases a manpleg

behaviour than what could be expected on basisradamly distributed dialdehydes. We recently regmbithe

formation of hyperbranched chitosans. These weradd by first partially degrading chitosan withraiis acid,

resulting in polymers or oligomers with a particljaeactive aldehyde at the reducing end posittys-anhydro-

D-mannose). Self-branching was obtained by redectimination. Some physical and pharmaceutical (gene

delivery and transfection) properties will be rdpdr

References

[1] I. M. N. Vold, K. A. Kristiansen, B.E. Christean 00§ Biomacromolecules/, 2136-2146.

[2] K. A. Kristiansen, A. Potthast, B.E. Christeng2010 Carbohydr. Res345 1264-1271.

[3] K. A. Kristiansen, B.C. Schirmer, F. Aachmai@, Skjak-Braek, K. |. Draget, B. E. Christens@0@9 Carbohydr.
Polym.,77, 725-735

[4] K. A. Kristiansen, H. B. Tomren, B. E. Chrissam 2011) Carbohyd Polymin press

[5] B.E. Christensen, I.M.N.Vold, K.M. Varum2Q08 Carbohydr. Polym74, 559-565.

[6] K. Temmeraas, S. P. Strand, B. E. Christen€igmidsrad, K. M. Varun2011) Carbohyd Polym83, 1558-1564.

[7] S. P. Strand, M. M. Issa, B. E. ChristenseniKVarum, P. Artursson2008 Biomacromolecules), 3268-3276.

48



011
UH DF“ EHN W ESF Euroglycoforum ...
EIENEE Research Network International Year of Pomcues
—OLUNDATION CHEMISTRY === peviow:

IL23
THE ENZYMOLOGY OF HEMICELLULOSE UTILISATION IN DIVE ~ RSE
ECOLOGICAL NICHES: FROM THE FOREST TO THE HUMAN GUT

Brumer H.

Michael Smith Laboratories and Department of Chamid&niversity of British Columbia, Vancouver, Gata

School of Biotechnology, Royal Institute of Techogy (KTH), Stockholm, Sweden

The enzymatic degradation of cellulose and the imafiycans of the plant cell wall into simple sugar
provides energy for diverse organisms, from singalprophytic microbes to higher species, includiathb
ruminant and non-ruminant animals (e.g. humans3. séch, this process represents a key aspect lodliglo
carbon recyclindg”. The current drive to convert plant cell wall iiass into liquid fuels and value-added
products notwithstanding, understanding the compiterplay between the manifold monosaccharide- and
linkage-specific glycoside hydrolases and carbodwgdiyases involved in plant glycan saccharifigatio
remains a vibrant area of fundamental stéldy

This lecture will compare and contrast the molecal@sembles encoded by two disparate micro-organism
viz. a soil saprophyte and a human gut symbiongxasnples of evolved strategies for the degradatighe
ubiquitous, complex plant polysaccharide, xylogluca’he genome-level organisation of substrateasens
carbohydrate-active enzymes, and sugar transposdrde highlighted in the context of recent prate

structure-function analyses.
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CARBOHYDRATE MICROARRAYS: CONTRIBUTIONS TO THE UNRA VELLING OF
BIOMOCECULAR INTERACTIONS IN HEALTH AND DISEASE.

Feizi T.
Glycosciences Laboratory, Department of Medicingpérial College London,

E-mail: t.feizi@imperial.ac.uk

The advent of carbohydrate microarrays has tram&fdrthe Glycosciences, enabling high throughput
analyses of biomedically important systems thatrateethrough carbohydrate recognition. We have
developed an advanced carbohydrate microarrayophatfising lipid-linked oligosaccharide probes which
can uniquely be generated from naturally occurgaguences of glycoproteins, glycolipids, proteoghgc
and polysaccharides as well as chemically syntbdsitigosaccharides and glycoligidlsThe approach has
its foundations in the neoglycolipid technology tthe introduced in 1985 for microscale analyses of
carbohydrate-protein interactions with the oliga$erides presented in clustered display and with an
element of mobility (mimicking cell surface dispjayA key development when working with populatiais
oligosaccharide probes generated from glycomesbkas to combine carbohydrate-binding experiments
with mass spectrometric analyses to determineafjgences of components botihd

The microarray system currently encompasses overséguence-defined oligosaccharide probes, and is
continually expanding. Recent applications havenbge studies of the pathobiology of the pandemic
influenza A(H1N1) 2009 virus and dbxoplasma gondand related Apicomplexan parasites of medical and
veterinary importance; the definition of glucargokaccharide sequences in innate and acquired iityntan
fungal pathogens; the assignment of di-glucosyithitannoseN-glycans as ligands for a newly discovered
protein of the endoplasmic reticulum, malectin; dhd elucidation of a cancer-associated carbohgdrat
antigen that was hitherto difficult to characterize

I shall overview salient contributions of the teclogy before and after miniaturization and discuss
observationd” on the distinctive receptor binding profile of tbethe pandemic influenza A(H1N1) 2009

virus, which have uncovered potential mechanismelfoiting severe disease in humans.
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GLYCOENGINEERING OF PROTEIN-BASED THERAPEUTICS

Andréi S., Iss C., El Mai N., Calabro V., Ronin C.
SiaMed’Xpress, University of Provence, 3 PL.V.Hu#8331-Marseille, France

Most protein drugs currently marketed are glycasglgroteins circulating in blood: they have beppraved to
treat a wide array of diseases including infectioesdocrine and autoimmune diseases, cancer and
neurodegenerative disorders. Unmet biomedical nigedsdelivering proteins with better efficacydasafety and
increasing bioproduction: expression systems faitedeliver human-like glycosylation and glycopinterugs
often display undesired immunogenicity. Glycoengiimgy is a recent strategy which holds great preniis
delivering highly active protein-based therapeuticAnti-cancer antibodies containing bisecting N-
acetylglucosamine or lacking fucose showed enhabagabtency and several products are under devaopm
Sialylation remains however an important challeagescaling up production should maintain high lefeialic
acid as well as a glycoform profile to ensure repmble pharmacokinetic properties of all glycopins. Drug
approved cell lines that produce most of the cdrpeatein-based therapeutics are still missing Iy fauman
sialylation and various other expression systeme Heeen engineered to meet this goal. In mosscaslls
have been equipped with new glycosyltransferasaeliver engineered cell lines that may be furtagoloited
the biotech industry. Like all glycosylation enzyansialyltransferases have been shown to be etejyispecific
for the nature of their protein/lipid acceptor amdo of the branching pattern of their glycan swet Such
specificity prevented further use in cell humarimatas the yield of sialic acid transfer remainexv.|
Optimization of enzymatic activity could be achidvier the human alpha 2,6 sialyltransferase andltezsin a
30-fold substantial increase in transfer efficiemyto a broad array of protein acceptors. Minigesesoding
optimized sialyltransferases could been construtdeshjuip host cells and produce highly sialylgbeoteins of
biomedical interest. Engineering CHO cells withstheenzymes showed enhanced sialylation of celasarf
glycoconjugates but did not alter cell growth amability. Work is ongoing to validate the use ofgbengineered
cell lines for the production of various proteinugs, especially of anti-inflammatory antibodies ethiare
currently a promising but highly controversial fiebf investigation. Over the past years, it hasnbe@ely
assumed that changes in glycosylation do not gitetein conformation. We observed that highly d&tisd
proteins display immunological properties quitefatiént than those of native proteins and are miondas to
blood glycoforms. In thyroid disorders, 6-Sial redmnant TSH was demonstrated to fully mimic glycais
circulating in hypothyroid patients. Epitope magpirusing a panel of monoclonal antibodies showed
overexpression of antigenic determinants speaific6klinked sialic acid as well as core fucose jdating that
glycoengineering of the protein may be advantaggdoiowed byin vitro assays. These findings also indicate
that a proper design of protein glycosylation magvjgle recombinant preparations of improved agtiwhich
can be associated with appropriate cost-effectiveasurement for a better assessment of protein-based
therapeutics during clinical trials and/or the doll up of patient treatment. In Vitro Diagnosticsshaso been
targeting blood or urinary glycoproteins and theepaf biomarker development is currently be chaizhby the
need to replace extractive antigens by recombip@rducts.
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SYSTEMS GLYCOBIOLOGY: FROM GENOME TO GLYCOME
DETAILED ANALYSIS REVEALS PATHWAYS THAT LEAD TO GLY COSYLATION
CHANGES IN CANCER

Rudd P. M, Saldova R., Kattla J., Adamczyk B., Struwe W.
Dublin-Oxford NIBRT Glycobiology Laboratory, NIBRT;onway Institute, UCD, Ireland.

Systemic diseases, particularly cancer, have tlogits in many molecular pathways from genomics to
glycomics. Therefore, we have designed an autongdyedanalytical technology platform that enable&d

to be made from the serum glycome to individualcgproteins, glycoprocessing pathways, signaling
transduction pathways and to the genome itsels iemonstrates that it is now possible to prolmnge of
systems for disease associated changes to provaeer insight into pathogenesis. We have used an
automated 96-well plate based strategy for identfy quantifying and screening glycans releasedfro
proteins in body fluids, tissues or 2D gels. By panng with our serum glycome data base we have
identified glycan changes and the proteins assatiavith them in a range of diseases including
schizophrenia, rheumatoid arthritis, breast, ovariang, stomach, prostate and pancreatic candérdave

linked these glycome changes with and proteomeggsawith the genome and with epigentics
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SIALYLATION BY ST3GAL-IV CONTROLS LEUKOCYTE
RECRUITMENT IN VIVO

D. Frommhold!, A. Doerner*, J. Abisct?, S. Schmidt, S. Hubef, J.D. Marth®, M. Mall ?,
D. Voehringer, M. Sperandid

! Children’s Hospital Heidelberg, Germarfyalter Brendel Centre, Ludwig Maximilians Univeéitiinchen,

Germany?MCDB, University of California Santa Barbara, USA.

E-mail: markus.sperandio@med.uni-muenchen.de

Sialylation of glycoproteins plays a crucial roteleukocyte recruitment during the inflammatoryp@sse.
This has mostly been attributed to its role in ragdg leukocyte rolling. Recent evidence, howevers
revealed a novel role of sialylation in chemokireaptor-triggered firm leukocyte adhesion. We fotirat
CXCR-2 mediated firm neutrophil arrest and extravas is dependent on the sialyltransferase ST3Gal-
(Frommbhold et alJ Exp Med2008). To investigate the role of ST3Gal-IV on eoghil trafficking, we have
begun to study eosinophil rolling and adhesionriflamed tissue in the absence of ST3Gal-IV using
different models of eosinophilic inflammation invei In addition we performed dynamic in vitro
experiments using flow chambers coated with P-tale@ CAM-1, and CCL11. Eosinophil adhesion and
extravasation oBt3galddeficient eosinophils was significantly reducedd@L11-induced inflammation of
the cremaster muscle compared to control micendn2e-hour thioglycollate-induced peritonitis mqdeé
found a marked reduction of eosinophil transmigrainto the peritoneal cavity in the absence of Gdl3

IV. In the ovalbumin induced asthma model, we obsgia significant reduction in eosinophil migratiato

the alveolar space in St3géltice compared to control mice. Finally, eosinopldihesion in flow chambers
coated with P-selectin, VCAM-1, and CCL11 was digaintly reduced in the absence of ST3Gal-IV. These
findings show for the first time that ST3Gal-IV-agplent sialylation is crucial for eosinophil retmgnt in
vivo. Blocking ST3Gal-IV may therefore be an intneg therapeutic intervention to reduced eosirlophi

recruitment during an allergic response.
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GLYCOPORPHYRINS: BIOLOGICAL APPLICATIONS AND SYNTHE SIS OF NEW
DERIVATIVES

Cavaleiro J. A. S.

Department of Chemistry, University of Aveiro, Ak Portugal

E-mail: jcavaleiro@ua.pt

Significant applications are known for certain gomin derivatives. Such applications include the o$
porphyrins in the photodynamic therapy of cancdlscand in the photoinactivation of microorganisms.
Cancer is the ™ reason of human deaths. So there has been adichsfer new synthetic methodologies
leading to new and better compounds fulfilling adee structural features to be considered in furthe
biological assessments. Porphyrin glycoconjugatestargets in that work; they might have a soltpili
increase in aqueous solutions when compared withr giorphyrin macrocycles; with such derivatives a
better biodistribution and specific membrane intBoms can take plade vivo. In such way the search of
novel synthetic methodologies leading to porphygigconjugates has considered by several research
groups™® 2,

In our group we have been considering studies ersyimthesis and reactivity of tetrapyrrolic macaeyg
leading to new derivatives with potential biolodiegplications™ *. The biological evaluation of the new
products has also been considered under intertligip actions with other groups.

The results obtained in this work will be considerethis lecture.
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THIOSACCHARIDIC METABOLITES IN HUMAN DIETS. SOME RE CENT CHEMICAL
AND BIOLOGICAL ASPECTS OF GLUCOSINOLATES

Tatibouét A.

Institut de Chimie Organique et Analytique ICOA-UMIRO5, Université d'Orléans, B&759, F-45067 Orléans,

France

E-mail: arnaud.tatibouet@univ-orleans.fr

The Brassicaleorder of the plant kingdom contains 16 differemmilies. A major part of these families
could be found in our daily diet in the vegetaligcders, with a chemotaxonomy marker the glucdsites,
secondary metabolites of thiosaccharidic structlihese “thioglucosides” have three features in comm
the B-D-glucopyranosyl unit, the anomeri®©-sulfated thiohydroximate function (both structuraese
invariant) and a third and only variability partspecies, a side chdthThese metabolites — more than 120
molecules characterized — are associated in paant &atypical glucohydrolase — myrosinase (E.CL3127)
which is able to transform the glucosinolates irdothiocyanates, molecular species showing diverse

biological activities and implicated in plant meofisans of defense.

myrosinase R Lossen
o, R __ o s9 | reamangemen: s
HO | RN
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For more than ten years, our laboratories collabooa the production of pure glucosinolates andr the
analytical and structural characterizati®nFrom the most easily accessible molecules extlafiem
vegetable sources to complex and rare glucosirmtigined through synthetic methodolodteRecently
disclosed a new chemical transformation of glucheain, a remarkable member of the glucosinolatélyam
has revealed an unexpected thiofunction: a thicateidN-oxide (TIOJ” These observations prompted us to
explore the chemical aspects of this very unusu@l flinction by taking into account the spontaneous
biological process. Different methods were testeaiccess the thiohydroximate function. The key-stepe

construction of the TIO functional sequence wathfurinvestigated using various electrophilic aaiions.
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SEVEN-MEMBERED IMINOSUGARS:
FROM GLYCOSIDASE INHIBITION TO SKELETAL REARRANGEME  NT

Blériot Y.

Laboratoire de Synthese et Réactivité des Substavaturelles, UMR 6514, Université de Poitiersavenue Michel
Brunet 86022 Poitiers, France

E-mail: yves.bleriot@univ-poitiers.fr

Iminosugars, in which the ring oxygen has beenaegd by nitrogen, constitute the most promising<claf
sugar analogues because their glycosidase andicosyltransferase inhibition profile make them piging
therapeutic§?! As a consequence, some iminosugar derivativeslegady on the market to treat diabetes or
Gaucher disease while others are currently involaedinical trials to treat cancer, viral infeati® or genetic
diseases such as cystic fibrosis. While five- ardriembered iminosugars have been largely invegtijahe
unusual seven-membered analogues have been rathalored? despite an expected potential related to their

conformational flexibility.
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Structure of five-, six- and seven-membered imigass

We have launched a program to explore the synthetiess, the biological and the synthetic potepfithese

polyhydroxylated azepan&5Recent results obtained with these odd iminosugirbe presented.
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HELICOBACTER PYLORI CELL SURFACE GLYCAN STRUCTURAL FEATURES:
ROLE IN GASTRIC COLONIZATION, PATHOGENESIS, AND CAR BOHYDRATE-
BASED VACCINES

Ferreira J. A2 Silva L.1, Monteiro, M. A, Coimbra M. Al

1 QOPNA, Department of Chemistry, University of AxeiAveiro, Portugal’ Research Centre of the Portuguese
Oncology Institute, Porto, PortugdDepartment of Chemistry, University of Guelph, GakelOntario, Canada N1G
2W1.

E-mail: mac@ua.pt

Helicobacter pyloriis a widespread colonizer of the human gastricasacconsidered the main etiological
agent behind gastric malignancies. There is noimador this pathogen and the management of irdieds
accomplished by various combinations of antibiségimes. Similar to other Gram-negative bactdtia,
pylori cell-surface is composed of lipopolysacchariddd3$§) exhibiting three distinct regions: a strudtyra
variable and frequently length9-chain polysaccharide (PS), a conserved core aogsride (OS), and a
lipid A region that anchors in the lipid bilayerK5: O-chain—~Core—Lipid A~cell). Based on the inter-
strain variability of the LPS, six distinct seroggphave been described fdr pylori (O:1 to O:6) and their
structure was determined in subsequent chemicaldbstsuctural studies. It was observed thatQkehains

of most strains expressed Lewis (Le) blood grouptopps in mimicry of human cell-surface
glycoconjugates, and some can also express tunssaciated sialyl-Leand blood groups A and B. In
particular, North American and European strainsnigagxpressed L'eand Lé whereas Asian and Latin
American ones also abundantly expresbdrel Lé.

The expression of blood group determinants hasyade in colonization, adhesion to gastric celtsl an
the evasion/modulation of immune system. A numbed.opylori serotypes produce additional structural
domains, attached to the core, in the form of @agluand/or a heptoglycan. A broader antigenic patié
glycosilated structures is evidenced by cell-s@famannans and amylose-like glycans exhibiting
aldobiouronic domains. Therefore, chemically-basidctural studies complemented by serology pravide

several epitopes, to be explored as carbohydratedozaccines with promising results.
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ROLE OF GLYCANS IN THE CENTRAL NERVOUS SYSTEM

Costa J.

Laboratory ofGlycobiology, Instituto de Tecnologia Quimica e Biica, Universidade Nova de Lisboa, Oeiras,

Portugal

E-mail: jcosta@itgb.unl.pt

The central nervous system (CNS) is highly spemdliand has specific morphological and functional
features. Mouse brain contains the highest numbiFrglycosylation sites. Furthermore, several ghgare
relevant in the CNS, including polysialic acid, ghgaminoglycans, O-mannosylation, O-GIcNA2;linked
Fuc, Lewis X (Le X), HNK-1 and bissecting GIcNAché& functional role of some of these structures has
been more studied, e.g., polysialic acid in plagtiand neurogenesis, chondroitin sulfate protecahg in
axonal regeneration inhibition after CNS injuryretpulation of GIcNAcylation in Alzheimer’'s diseasdc.
Alterations in glycan biosynthesis in congenitaaiders of glycosylation generally cause neurokigic
dysfunction. Elucidating the interplay between glys, their receptors and signalling pathways will
contribute to better understanding the CNS andopén novel perspectives in neuroregenerative presa

Le X (GaB4(Fua3)GIcNAc) is abundant in the CNS where it is systhed by fucosyltransferase 1X (Fuc-
TIX). Le X also identifies stem cells and highlyopfic progenitor cells. We have been studying LanX
human NT2N neurons, which display CNS glycosylatbaracteristics, and in primary rat hippocampus
neurons. Evidence using anti-Le X antibodies, coaifoimmunofluorescence microscopy afdlT9
silencing indicated a role of Le X in neurite outgth.

Recombinant glycosyltransferases are used for eatzgraynthesis of glycoconjugates and remodellihg o
protein glycosylation. We found that recombinantHuX fucosylated asialoglycoproteins and produced
predominantly peripherally monofucosylated comgieglycans from asialoerythropoietin as described fo
endogenous brain glycoproteins.

Our current aims include the identification of Lereceptors and signalling pathways that are regdlay

this carbohydrate structure in neuronal tissue.
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HIGH SENSITIVITY GLYCOMICS: GLYCAN CHARACTERIZATION IN
HEALTH AND DISEASE

Dell A.

Division of Molecular Biosciences, Imperial Collegendon, SW7 2AZ, UK

Ultra-high sensitivity mass spectrometric strategiencorporating MALDI-MS/MS and nano-
electrospray(ES)-MS/MS enable very complex mixtuogésglycans and glycopeptides from biological
extracts of cells and tissues to be studied theretwgaling the types of glycans present and, inapdlst,
providing clues to structures that are likely tofbactionally important. Glycomic methodologies ls¢e
define the total N-glycan and/or O-glycan repegdir a biological sample, whilst glycoproteomicastgies
are concerned with the analysis of glycopeptidexrdter to define heterogeneity at individual glydaton
sites. Data emerging from our glycomic and glyctgmmic programmes of collaborative research, which
are helping to provide new insights into the fumes of glycans in health and disease, will be desdr
Exemplar projects in the fields of human reprodactipathogen-host interactions, glycoimmunology and
neutrophil dysfunction will be discussed. Our glyio methodologies are being exploited by the NIH
Consortium for Functional Glycomics whose AnalytiCore, located at Imperial College, is carrying ou
high throughput analyses of murine and human hampuoagtic cell populations in order to provide a b
glycomics data resource for the scientific communiibfformation emerging from this programme will be
highlighted.

Acknowledgements:This research is supported by the Biotechnology Biological Sciences Research Council and
the NIH. We are grateful to numerous collaborateesidwide for giving us the opportunity to explaitir technology

in many biological fields.
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IMMUNE TOLERANCE TO CANCER CELLS: THE ROLE OF SIALY L-TN ANTIGENS

Carrascal M. A, Severino P. E2, Cabral M. G, Gouveia H., Silva M2, Dall'Olio F.2,
Videira P. Al

! CEDOC, Departamento de Imunologia, Faculdade @adis Médicas, Universidade Nova de Lisboa, Lisboa
Portugal;? Department of Experimental Pathology, Universit8alogna, Bologna, Italia

E-mail: mylene.carrascal@fcm.unl.pt

The expression of the tumour-associated carbolg@ratigens — sialyl-Tn (STn) — is usually assodiatéh
poor prognosis in different cancélé. Dendritic cells (DCs) are able to recognize, ueptand process
tumour antigens and, if properly matured, activgpecific effector T cells to eliminate tumour céffs
However, DCs became tolerogenic to cancer celiidireg incompletely mature, with enhanced phagaocyti
ability and increased secretion of immunosuppressytokines®.

Because STn antigens affect cell-cell connectiamsjnvestigated their potential to affect DC:tumaet
interaction and DC-mediated immune responses. As+Sdancer cell models, we used ST6GalNacl-
overexpressing bladder cancer cell lines and stggahe evidences with ST6GalNacl-overexpressing
breast cancer cells. We observed that human mosgeytved DCs (mo-DCs) have a tendency to adhere
more to STn+ cancer cells than to control STn-scélowever, the contact with STn+ cells leads mesDC
have significant smaller expression of major histopatibility complex class Il antigen-presentingtgins
and co-stimulatory ligands, relatively to contrdirs cancer cells. In addition, the expression tértmenic
and pro-inflammatory cytokines is significantlyeatd in DCs adhered to STn+ cells, comparatively wi
STn- cells. These phenomena seem to require @dlicantact and Ca medium and are slightly observed
when mo-DCs were previously matured with bactdipalpolysaccharide. Interesting, when apoptoticn&T
cancer cells seem to be better phagocytosed by @®than STn-.

Our data suggest that STn antigen ascribe reduoesumogenicity to the cancer cells, favouring the
induction of more tolerogenic DC profile. Furthavestigations are in progress to understand therlynag

mechanisms.
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GLYCOSYLATION OF VESICLES SECRETED BY TUMOUR CELLS

Escrevente ¢, Kandzia &, Conradt H.$, Costa J.

Yinstituto de Tecnologia Quimica e Biolégica, Uniidade Nova de Lisboa, Av. da Republica, EAN, 2981-Oeiras,
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Several cell types, including tumour cells, releassicles such as exosomes into the extracellplaces
These vesicles can be internalized by other cetlsphay a role in tumour progression.

Alterations in protein glycosylation are often agated with malignant transformation, however dethi
knowledge of the glycosylation profile of vesickecrreted by tumour cells is unknown.

In this study, vesicles secreted from ovarian tun®®kiOV3 cells were compared with plasma membrane
and microsomal enriched fractions and were founcbtdain specific glycoproteins distinctly recogrdzby

the lectins Concanavalin A a{mannosyl containing-branched glycans)Sambucus nigra
(NeuAm2,6Gal/GalNAc), Maackia amurensigfNeuAm?2,3Gap1,4GIcNAc/Glc) andWisteria floribunda
(LacdiNAc). Specific glycoproteins were also fouimd vesicles secreted from different ovarian tumour
(OVM, m130) and neuroglioma (H4) cells, suggesthmy they may constitute exosomes markérs

Detailed structure analysis of thilinked glycans of SKOV3 and OVM secreted vesicfgasma membrane
and microsomal fraction was performed by high-pgnnce anion exchange chromatography with pulsed
amperometric detection and MALDI/TOF mass specttoyneComplex glycans of di-, tri- and
tetraantennary type with proximal fucose and higinnose structures were found in all fractions dh el
lines. Agalactosylated truncated structures werendopredominantly in SKOV3 cells and the terminal
LacdiNAc motif was only found in SKOV3 secreted ietss. OVM secreted vesicles showed a higher
amount of tri- and tetraantennary glycans, relffite diantennary glycans when compared with plasma
membrane or microsomal fraction.

The identification of specific glycoproteins aNeglycans in secreted vesicles may open new peligpsdh

tumour markers discovery and cancer vaccination.
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SIALYLATION AFFECTS BCG-MECAHNISM OF ACTION IN BLAD DER CANCER

Silva M.}, Severino P.F-# Carrascal M.A, Cabral M.G', Crespo H, Calais F.M?,
Santos L.L?, Dall’'Olio F.#, Videira P.A’

'CEDOC, Departamento de Imunologia Faculdade de CiMialicas, Universidade Nova de Lisboa, Lisboa, Battt
Research Centre, Portuguese Oncology Institut€)-82@ Porto, PortugafGrupo Portugués Génito-Urinario, Hospital

S&o José, Lisboa, PortugélDepartment of Experimental Pathology, Universita didgna, Bologna, Italia

E-mail: marianasilva23236@gmail.com

Bladder cancer (BC) is a worldwide health problénitially present as non-muscle invasive (NMl),sthi
type of cancer has a propensity to recur and pssgte muscle-invasive disease. Intravesical Bacille
Calmette-Guérin (BCG) therapy is the treatmenthafice of NMI™.

Since the expression of sialylated glycans is Wguapregulated in cancer celld, we have been
investigating the expression of sialylated antigend the involved sialyltransferases, in tumousttisfrom
patients with different stages of NMI-BC. We esistined cell line models to address the role of ST3Ga
and ST6GalNac.l-sialyltransferase in the synthesisthe tumour-antigens sialyl-T and sialyl-Tn,
respectively®, in BC and the effect of sialylated BC-antigensBi@G adhesion, internalization and BCG-
induced apoptosis.

The analysis of patient's samples revealed sigmiticncreased expression of sialyltransferasesrotir-
tissues when compared with urothelium and betwege® Besponders and non-responders. We also shown
that ST3Gal.l and ST6GalNac.| are crucial for tikpression of sialyl-T and sialyl-Tn, respectively,BC

cell lines.

Sialyl-Tn-positive BC cells have improved capadityadhere and internalize BCG than control BC cells
demonstrating its susceptibility to BCG treatmefpparently, the modulation of sialic acid cell-sagé
moieties affects the susceptibility of BC cell 886G mechanism of action.

Further investigations are in progress to undedstaow the BC glycome affects BCG mechanism of actio

and how glycans serve as markers to predict patisggponse to BCG immunotherapy.
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THE RECOGNITION OF N-GLYCANS BY PLANT LECTINS STUDI ED BY STD-NMR
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'Chemical and Physical Biology, CIB-CSIC, Madrid a8 *Bioorganische Chemie Universitat Bayreuth, Bayreuth,
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The recognition of carbohydrates by lectins (pratethat selectively recognize carbohydrates without
enzymatic or immunological activity) is an ubiquigoevent in living organisms. Indeed, they medate
variety of key biological processebl-glycosylation represents a highly diverse andigning protein
modification, essential for the proper folding dnar function of the glycoprotein The recognitiohtbese
glycidic parts of glycoproteins are behind somepsal and very distinct processes such as, foaite the
ER quality control system for newly synthesized cglyroteins, or the viral entry on hosts cefls.
Understanding how this recognition takes placettgp& of major interest.

We have recently reported on the binding of treaticharidéN-glycan core to the small plant lectin hev&in.
In the current communication, we want to describe recent results in the distinct recognition ofji
mannose type oN-glycans by different plant lectins through STD NMRpitope mapping has been
performed and the fine details of the interactibage been explained by careful analysis of the rxeatal
NMR data.

Neu5Ac2 - 6BGall - 4BGIcNAcl - 2aMan
BMan1 - 4BGIcNAcl - 4BGIcNAc1 - Asn
Neu5Ac2 - 6BGall - 4BGIcNAcl - 2aMan

@
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MOLECULAR RECOGNITION AND CONFORMATION ANALYSIS OF O- AND N-
LINKED GLYCOPEPTIDES
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Glycoproteins are a major class of glycoconjug#tas plays an important role on molecular recogniti
Hence, study of the structure and dynamics ofitfteracting glycoconjugates are crucial to achig\metter
knowledge of the living systems. In addition, NMRstbecome a major tool to disclose the conformation
behaviour and the interaction properties of carbodme-protein interactior8. In this context, we are
interested to investigate the molecular recognigeants of eithe©D- andN-linked glycopeptides in both
free and bound state to protein receptors. For pihgbose new synthetic glycopeptides containingeeit
unnatural aminoacids (e.g. methyl serine) or uncommglycosidic bondsofN-linked glycopeptides) were
prepared. In this communication the implicationstbe molecular recognition of short tumor-assodate
glycopeptided and2 studied by STD-NMR and molecular modelling will teported?
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Figure 1. Left: Mucin-like glycopeptides; MeSer §)ta-methylserine. Right: Structures of glycopeptiddteft) and2 (right) in the bound state.

Afterwards conformation analysis and interactiondss of uncommoru-N-linked glycopeptides using
STD-NMR and TR-NOESY techniques will be also presdn
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DEVELOPMENT OF LECTIN FUNCTIONALIZED NANOPROBES AND APPLICATION
TO THE SELECTIVE RECOVERY OF GLYCOPROTEINS FROM HUM AN BODY
FLUIDS

Ferreira J. A2 Daniel-da-Silva. L. 3, AlvesR. M. P!, Duarte D', Vieira 11, Santos L.[2*

Vitorino R}, Amado F*

1 QOPNA, Department of Chemistry, University of AxeiAveiro, Portugal’ Research Centre of the Portuguese
Oncology Institute, Porto, PortugdiCICECO, Department of Chemistry, University of AweiAveiro, Portugal?

University Fernando Pessoa, Porto, Portugal
E-mail: jferreira@dq.ua.pt

Biomedical sciences, in particular, biomarker reseademand for efficient glycoprotein enrichment
platforms. Herein amino-functionalized, silica axhtnagnetic nanoprobes (MNP) were covalently linloed
three broad spectrum lectins, Concanavalin A (ConWheat germ agglutinin (WGA) antMaackia
amurensigMA) using suberic acid as a cross-linker. Addiatly, a methodology based on the protection of
the lectins with their target sugars prior to cinglwith MNPs was purposed to overcome the nonifipec
nature of conjugation. This approach contributegteserve lectin conformation, increasing in 40% an
90% the affinity of ConA and MA for glycoproteina relation to synthesis using non-protected lectins
Optimal operating conditions (temperature, timed amaximum binding capacities were further determine
for each lectin using fetuin as a reference.

The enhanced performance of lectin-based nanoptasfavas demonstrated by comparing MNP@ConA
with conventional Sepharose@ConA. These experimeat® shown that ConA immobilized in MNP
exhibited 5 times higher affinity for fetuin andadlbumin when compared with Sepharose@ConA using the
same amount of immobilized lectin.

MNP @Lectins were then applied to human serum, @and urine and the recovered proteins were dideste
with trypsin and analyzed by nano-HPLC MALDI-TOF/FOThis allowed the identification of 180
proteins, 90% of which were found glycosylated gdioinformatics tools, therefore revealing lowdés/of
unspecific binding. The MNP@Lectins were furtheedign the urine of bladder cancer patients allovtirey
identification of more than 300 glycoproteins, 8suhich only observable in tumours. Thus, MNP @Lesti
have proved to be a valuable tool for glycoprotenstudies, namely when dealing with minute amoohts

material.
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SYNTHESIS OF CALIXARENE-BASED GLYCOCLUSTERS: INFLUE NCE OF THE
SPACER ARM ON THE AFFINITY FOR LECTINS

Cecioni S}?Matthews S.E? Praly J.-P%, Imberty A.? Vidal S?

!Institut de Chimie et Biochimie Moléculaires et amoléculaires, Laboratoire de Chimie Organique 2 -
Glycochimie, UMR5246, Université Claude Bernard hyband CNRS, 43 Boulevard du 11 Novembre 1918628,
Villeurbanne, France?CERMAV — CNRS, affiliated with Université Josephufier and ICMG, BP 53, F-38041,
Grenoble Cedex 9, FranceSchool of Pharmacy, University of East Anglia, Nimh, NR4 7TJ, United Kingdom

E-mail: sebastien.vidal@univ-lyonl.fr

Lectin-carbohydrate interactions are playing a mapbe in several pathologies such as viral or dxaak
infection, cancer metastasis, cell-cell communaratf even fecundation. Although this interactisrighly
specific, the affinity is usually wealk{ ~ mM) for monovalent interactions. Therefore, Nlatuses the so-
called “glycoside cluster effect! to overcome this weak interaction by presentingessd saccharides
ligands interacting with one or more of their reloefs) at once. Several approaches have been design
take advantage of muItivaler{%lyincluding glycoclusters, glycodendrimers, and gt)@lymers.[g]

We have designed a general and flexible synthekiglyzoclusters using microwaves assistadick
chemistry methodology for the conjugation of carbohydragsidues to multivalent scaffolds-he binding
studies (hemagglutination, ELLA, SPR and ITC) digeld preferences based on the nature of the spacer
arm.

In vivo studies in mice models demonstrated the poteayiplications of such glycoclustersati-adhesive agents
for the treatment of bacterial infection.®
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A SIALIC ACID PARAMAGNETIC CONJUGATE FOR
PRE AND MRI APPLICATIONS

Capitoli A., Bini D., Cipolla L.
Dept. Of Biotechnology and Biosciences, Universityilano-Bicocca, P.za della Scienza 2, 20126 kbidtaly
E-mail: a.capitoli@campus.unimib.it

N-Acetylneuraminic acid (NeuAd, Fig. 1) represents the most ubiquitous membeh®fstalic acid family

of derivatives present on cell surface glycoprateind glycolipids”. Aberrant glycosylation is known to be
a common feature of cancer cells and sialidase&hwtatalyzes the removal of sialic acid residuesnf
glycoproteins and glycolipids, has also been suggdet® play important roles in many biological prseses
through regulation of cellular sialic acid contents

NMR of paramagnetic systems continues to be ayigttive field, indicative of the richness of theypics

of coupled electron-nuclear spin systems and theoitance of paramagnetic metal ions in chemistry,
biochemistry and diagnostics. Intensive work cargi on the optimization of paramagnetic complexes a
molecular imaging agents in Magnetic Resonance imagMRI).”! Independently from the magnetic
resonance technique of choice, the system nedessitee attachment of an extrinsic paramagnetiomto
the (macro)molecule of interest through approprehemical modification.

Here we report the synthesis of a paramagnetiecsadid conjugate (3, figure), for PRE and MRI

applications.
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A LACTOSE DERIVATIVE AS DOUBLE LIGAND FOR GALECTIN3 AND MMP12.
STUDY OF THE INTERACTION BY NMR AND MODELING

Arda Al, Dominguez B Roldés V2, Bartolini M2, Cafiada F. 3, André S3, Gabius H. F,
Nativi C.2 Jiménez-Barbero 3.

! Departmenbf Chemical and Physical Biology, CIB-CSIC, Madr&hain;? Department of Organic Chemistry,
Universita di Firenze, Italy® Institut fiir Physiologische Chemie, Ludwig Maxiiails-Universitat, Miinchen,

Germany?# Centro de Investigaciones Quimicas, UniversidatbAoma de Morelos, México.

E-mail: aarda@cib.csic.es

Galectins are a family of animal proteins charatatiby their affinity for3-galactoside containing glycans,
and sharing consensus amino acid sequences. Tagingbortant roles in cancer, contributing to turoeh
survival, angiogenesis and tumor metastaSi#\nti-galectin compounds have been proposed asalte
anti-cancer drugs, in that they can restrict thelke of migration of several types of cancer ¢8IMatrix
Metalloproteinases (MMPs) are a familly of mamnmalendopeptidases involved in the degradation of
extracellular matrix components, thus playing a kel in different tissue remodelling processeseiirh
overexpression or wrong modulation is aslo relatedancer®™ The development of MMP inhibitors has
gathered much efforts in the drug discovery fielthie last few year¥!

We present here a new ligand designed for targétatly class of proteins. The interaction of compmbilin
with Galectin 3 and Matrix Metalloproteinase 12 ddneen studied by NMR from both the persectivéhef t
ligand (STD and trNOE! and the proteins'd-*N HSQC chemical shift mapind§! These experimental
results togheter with molecular modeling allow aipicturise a 3D model of the interaction.
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DESIALYLATION IMPROVES PHAGOCYTOSIS BY HUMAN DENDRI  TIC CELLS

Cabral M.G*, Silva Z.'Ligeiro D?, Seixas B, Videira P.A!

! CEDOC, Departamento de Imunologia, Faculdade de @i&iédicas, FCM, Universidade Nova de Lisbé&entro de
Histocompatibilidade do Sul, Lisbo3instituto Gulbenkian de Ciéncia, Oeiras

E-mail: guadalupe.cabral@fcm.unl.pt

Dendritic Cells (DCs) play an essential role inthdefence by phagocytosing pathogens and triggering
adaptive immune responses.

We previously demonstrated that human monocyterd@iDCs (mo-DCs), which express a high content of
sialylated glycans, have their functions modulatedden submitted to sialidase treatne’.
Namely, desialylation decreases mo-DCs macropinsgyt capacity, presumably due to maturation
induction . Mouse models analysis demonstrated that ST3@atl ST6Gal.l-mediated sialylation are
related with these effect8. The complex role of sialic acid as endocytic mathr was enforced when we
showed that mo-DCs express surface ectosialylteaasés, which restore cell surface sialylatiorgrfeting
with mo-DC endocytic capacit§!. Here we study sialilation’s role in phagocytosiur data reveal that
desialylation significantly improves the capaciof, both mature and immature mo-DCs, to phagocytose
Escherichia coli Moreover, desialylated mo-DQxresent a significant superior mature phenotypédn wit
higher expression of antigen presenting molecutek gytokines, than corresponding fully sialylated-m
DCs. Interestingly, desialylated mo-DCs show aftergtoskeleton organization and defective Rho G&®as
activation which corroborates the observed reduociio their macropinocytosis capacity. Interestingly
phagocytosis enhancement is not observed after @®4dialic acid blockade and requiescoli sialylation;
suggesting a mechanism of host-pathogen interadgpendent of sialic acid moieties.

These findings demonstrate a novel role for siakda distinctively improving bacterial phagocy®swvhile
bettering the maturation and immunogenicity of mosD The evidence that sialidase also improves the
phagocytosis of a pathogerkc coli strain supports the idea that modulation of mo-<4iylation may be

considered in the development of mo-DC-based astgbal therapies.
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SYNTHESIS OF DIMERIC GLYCOMIMETIS LIGANDS TO NK CEL L ACTIVATION
RECEPTORS

Christensen H, Drozdova A>® Bojarova P-3 Weignerova L2 Elling L.*, Kienek K*3 Bezouska

K.23 Slamova K2, Kien V2 Jensen H.H.

! Department of Chemistry, Aarhus University, Langeisgade 140, DK-8000 Aarhus C, Denmathkistitute of

Microbiology, Academy of Sciences of the Czech RuiouVideiska 1083, CZ-14220 Praha 4, Czech Republic;
Department of Biochemistry, Faculty of Science, @waUniversity in Prague, Hlavova 8, CZ-12840 RrahCzech

Republic;*Helmholtz Institute for Biomedical Engineering, RWRachen University, Pauwelsstr. 20, D-52074

Aachen, Germany.

E-mail: hellec@chem.au.dk

This study is aimed at the preparation of divaleatdiNAc ligands for the natural killer (NK) cell
activation. The bivalent structures were subjedt®dinding and precipitation studies with two model
activation receptors of NK cells, namely NKR-P1t)i@nd CD69 (human). The prepared compounds proved
to be very good precipitation agents, especiallytfie CD69 receptor, where the additionally introekl
GalNAc units greatly improved the precipitation eff. Since NK cells are a unique population of
lymphocytes able to eliminate malignant, virallyeicted, or damaged cells, this class of compound&ic

show a new way in experimental tumour therapy.

0Ac OR

R 0. SuOA, Ach

0 éﬁ/& ot o amonte v . \%/ o MNW&{
\ RO

2 n=1 Anet;:r::l}naler N=N
32 o 4a: R=Ac, n=1
o 4 R=H, n=1 NaOMe,MeOH
5a: R=Ac, 12
et NaOMe,MeOH
NH UDP-GalNAC- 5: ReH,n=
4-epimerase
HQ P ——————— UDP-GalNAc
(o]
0 6H° 6H
Alkaline

OH OH phosphatase
-

HO OH
=N AcHN AcHN
- OH
(¢] N OH
HO

NHAC
Ho“HO

6. n=1
T:n=2

Scheme 1: Yield: 4a: 51%, 4: quantitative yield, 5a: 56%, 5: quantitative yield. 6: 28%, 7: 47%,
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CARBOHYDRATES AND TISSUE ENGINEERING: PCL GRAFTING WITH
MONOSACCHARIDES

Lupo C.,Russo L, Gloria AZ, De Santis B, Ambrosio L2, Cipolla L%, Nicotra F*

'Dept. Of Biotechnology and Biosciences, Universitiilano-Bicocca, P.za della Scienza 2, 20126 Nikitaly;
Institute of Composite and Biomedical Materialstibiaal Research Council, P.le Tecchio 80, 80125I¢&&ptaly

E-mail: c.lupo@campus.unimib.it

PCL, a biodegradable aliphatic polyester, has lseggested for a wide field of applications sucliiag
delivery systems, tissue-engineered skin (plaim)filand scaffold for supporting fibroblast and obtast
growth. However, it does not present molecular fadtr cell biological recognition, and therefoteid
unable to cross-talk with living cells. Thus biongitic approaches have been developed, in ordeiotiupe

bioactive materials able to promote and enhancé cel

attachment. 2 glucosamine

OH
In the present work, we investigated the possjbdit PCL g T, AN
bioactivation by one-step procedure of polymer atysis : T o -

PCL

to graft bioactive molecules on the polymer surface

Small biological molecules, such as carbohydrates a
usually present and involved in the mechanismsdtder complex biological systems, thus, the preegem

of carbohydrates in an immobilized format can bestévant interest in tissue engineering applicegtio

PCL substrates were manufactured through meltinighmg and molding -solvent casting techniques.
Aminolysis on PCL substrates/scaffolds was theropered through direct functionalization with an ami
sugar (Figure). The novel biofunctionalised PCL sttdies were then characterised in terms of

morphological, mechanical and biological properties
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UNRAVELLING THE MECHANISMS OF MULTIVALENT CARBOHYDR  ATE-LECTIN
INTERACTIONS

Munoz E. M, Correa J., Fernandez-Megia E., Riguera R.

Department of Organic Chemistry and Centre for Betein Biological Chemistry and Molecular MatesidCIQUS),

University of Santiago de Compostela, Santiago deafidstela, Spain

E-mail: evamaria.munoz@usc.es

Multivalent carbohydrate—lectin interactions ocowr at cell surfaces are central pillars of diverse
physiological and pathological processes. Theretbeedesign of bioactive multivalent glycoconjugahas
become a central research field within glycomicsifdtunately, the rational development of efficient
multivalent glycoconjugates suffers from the lack detailed information of the binding mechanisms
underlying multivalent carbohydrate—lectin recogmit Our research group is developing new strasefgie
the right evaluation of this type of interactioRsr this, a series of GATG-glycodendrimétsire being used
(Fig. 1), and their interaction with lectins is hgicarefully investigated my means of Surface Ptasm

Resonance (SP#). In the present work, an overview of the resultsimed to date is presented.

| = carbohydraté

Figure 1. GATG (gallic acid-triethylene glycol) glycodendrinse
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S-NEOGALACTOPEPTIDES AS POTENTIAL AFFINITY LIGANDS F OR
ENTEROTOXINS

Ramos-Soriano F. Moreno-Vargas A. J., Carmona A. T., Moreno-Cla®jo Robina, .

Department of Organic Chemistry, Faculty of Chergidtniversity of Seville. Prof. Garcia Gonzalez1012 Seville,
Spain.

E-mail: robina@us.es

Cholera toxin (CT) fronVibrio choleraeand heat-labile enterotoxin (LT) from enterotoxige. Coli (LT)

are two closely related heterohexamericsA@ins™. These pathogen secreted enterotoxins are resfgnsi
of cholera and diarrheal diseases. Their structtwagrise a single catalytically active componersulsunit
and five identical B subunits forming a regular f@@ner B5, which is responsible for binding to
glycosphingolipid GM1 [Gfl1-3GalNA@1-4[NeuAm2-3]GaPBl-4GI{31,1-ceramide] on the surface of the
membrane of intestinal cells. Several glycomimetiastaining D-galactose residues have been desdcribe
have affinity towards CT and L. Based on our previous results on $bametics®, we now present the
preparation and biological study of vario®neogalactopeptides as GM1 glycomimetics. The new
compounds are structurally simpler and more stiale the natural ganglioside GM1, contain the resgs
pharmacophores for their interaction with the esteeins CT and LT and have appropriate groups to

generate structural diversity and for their assgmiib multivalent structures.

Ve
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MUTANTS OF LEVANSUCRASE LSC3 FROM PSEUDOMONAS SYRINGAE PV.
TOMATO WITH ALTERED POLYMERIZATION PROPERTIES

Visnapuu T, Mardo K., Alamae T.

Department of Genetics, Institute of Molecular &well Biology, University of Tartu, Tartu, Estonia.

E-mail: visnapuu@ut.ee

Levansucrases are bacterial enzymes that synthelggme and polyfructans. Fructooligosaccharide® $if
especially with low degree of polymerization (DR¥ a&onsidered prebiotic substances that promote the
growth of probiotic bacteria. It has been showrt theneficial lactic acid bacteria can efficientlyeuFOS
with DP 3 and 4 as their growth substrate.

Levansucrase Lsc3 éfseudomonas syringg®/. tomato DC3000 can synthesize fructans of uariength
from sucrose and also from raffinose. Highly polyiméevan and fructooligosaccharides up to DP 5 are
formed as products of Lsé3?. Most of the products are FOS (~100 mg/ml) angmpetic levan is also
formed (=7 mg/ml). Lsc3 can use different accept@s. xylose and sorbitol to produce
heterooligofructan¥.

Our aim was to obtain Lsc3 mutants with alteretbsanf the reaction products. Those mutants coaldded

in biotechnology to obtain more prebiotic fructgalsaccharides and less polyfructan. We site-didécte
mutated histidine (His) from the position of 321 Aog, Lys, Leu and Ser. The mutants had decreased
transfructosylating properties and levan forminditgb His321Lys and His321Ser mutants were pradhc
hindered of polymer synthesis. All mutants couldduce adequate amount of FOS. We conclude that this
position could belong to the +1 subsite of the emzyhat binds substrate and also fructosyl acceibios be

important in polymerization reaction of Lsc3.
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PROTEIN DISULFIDE ISOMERASES: IMPACT OF THAPSIGARGI N TREATMENT ON
THEIR EXPRESSION AND LOCATION IN

MELANOMA CELL LINES

Verissimo T, Silva Z%, Novo C.}? Videira P. Al

! Departamento de Imunologia, Faculdade Ciéncias d4édiUniversidade Nova de Lisboa, Portuglistituto de

Higiene e Medicina Tropical, UEI Parasitologia MgaliUniversidade Nova de Lisboa, Portugal

E-mail: verissimo.teresa@gmail.com

The family of Protein Disulfide Isomerases (PDIs) present in the endoplasmic reticulum (ER), b@iag

of a quality-control system for proper folding dfgpproteins. More recently, however, it was repdrthat

at least some members of the family also have ferdiit cellular distributiod”. Moreover, ER stress-
inducing drugs used in cancer treatments may causeexpression and/or translocation of PDI family
members with important physiological implicatioRer instance, the cell surface expression and secref

the ER chaperone calreticulin/calnexin (CRT/CNX) which is involved in correct folding of N-
glycosylated proteins, is induced by thapsigargihiced ER stred8. The CRT expressed on the surface of
dead and dying tumor cells was suggested to stteuleerapeutic and protective antitumor immune
responses in midd. On the other hand, proteins of the PDI familytpcb against chemotherapeutic induced
ER stress and apoptosis thus leading to reducatirest efficacy’..

In this study, our goal is to analyze the impacthefpsigargin, which depletes ER calcium, on thgr&ssion
and location of the PDI family members of melanaral lines. Preliminary results indicate that SK-ME
30 and M8 have similar thapsigargin susceptibflitihile MNT-1 is more sensitive to the drug. Thagl
has effect at transcription level by upregulationdownregulating the expression of different PDhiflg
members. The consequences of this regulation oteiprexpression levels and/or location are curyentl
being investigated.

The fundamental knowledge on chemotherapeutic dnflyggence on ER stress responses may enlighten the
way to develop more efficient melanoma therapies.
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IMINOSUGAR-BASED TREHALOSE MIMETICS AS TREHALOSE PR OCESSING
ENZYMES INHIBITORS

Bini D., Zappa M, Forcella M}, Cardona F, Matassini C, Russo L%, Gabrielli L%,
Cipolla L}, Fusi P*

! Department of Biotechnology and Biosciences, Umiitgiof Milano-Bicocca, Milano, Italy? Department of

Chemistry, University of Florence, Sesto FiorentiRmenze, Italy.
E-mail: davide.bini@unimib.it

Trehalose 1) is a nonreducing disaccharide in which the twocgbe units are linked in amo-1,1-
glycosidic linkage. This sugar is present in a wideiety of organisms where it may serve as a soofc
energy and carbon. Trehalose analogs can findréiffebiological applications as: selective probés o
Mycobacterium tuberculosi§’, antitumor and anti-metastasis agefits trehalose processing enzymes
inhibitors, such as trehala§kand mycobacterial sulfotransferdde We recently synthesized some of the
most powerful inhibitors of trehalase identifieddate, with an imino sugar linked to the sugar ityoie a
pseudo disaccharide structure (compouhdsig. 1)©. In the present work we wish to report the syrithes
of new iminosugar-based trehalose mimefed (Fig. 1), by homo and heterodimerisation medidtgd
cross-metathesis (CM) reactidfls Preliminary evaluation of the inhibitory activiagainst porcine trehalase

was performed.

OH
HO,, o HO., Ry PH h\( a-arabino- a-arabino
AN B-ribo-B-ribo
HO' g o aarabino-B-ribo
oH X =0, NH
1 2 (R = H, OH, CH,0H) 4
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1,4-IMINO- C-TRIAZOLE DERIVATIVES AS POTENTIAL a-L-FUCOSIDASE
INHIBITORS

Moreno-Clavijo E., Sghiouri Idrissi A., Carmona A, Moreno-Vargas A. J.,

Sanchez-Mora M., Robina I.

Department of Organic Chemistry, Faculty of Chergistniversity of Seville. Prof. Garcia Gonzalez41012 Seville,
Spain.

E-mail;: anatere@us.es, robina@us.es

The role of glycosidases and glycosyltransferasethe biosynthesis of glycoproteiasd their control in
recognition processes including cell/cell, cellader and inflammatiorhas stimulated the development of
their inhibitors. Inhibitors of glycosidases anti&t processing enzymes present a considerabletiabtien
the development of new therapeutic agents. In qaat, inhibitors of a-L-fucosidases can have
anticonceptive properties and have been also fdanshhibit the cytophatic effect of HIV and reduce
infection™.

Although many iminosugars are potent inhibitorglytosidases, they often show low selectivity. doant
years several approaches have been reported withirtihto obtain enzyme inhibitors not only effeetiwut
also selective. The conventional development ofbitdrs generally focus on the active site althotigh
many cases, secondary/allosteric binding siteseca®flectivity as well as potency to the inhibitBrdn this
communication we present the synthesis and bickbgicaluation of hydroxylated pyrrolidine derivags/
bearing different 1,2,3-triazole substituents, whéce easily prepareda copper-catalysed azide alkyne 1,3-
dipolar cycloaddition (CuAAC) “click chemistry”. his approach is currently widely used in drug discg

by providing a mean for the fast preparation orjugates that facilitate lead optimization by stouet

activity relationship (SAR).
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NEW CARBOHYDRATE-BASED ORGANOSELENIUM DERIVATIVES W ITH
ANTIOXIDANT ACTIVITY

Merino-Montiel P., Arenas-Gonzélez A., Lépez O.rriémdez-Bolafios, J. G.

Departamento de Quimica Organica, Universidad ddl&eAptdo. 1203. E-41071 Seville, Spain.

E-mail: bolanos@us.es

Organoselenium derivatives have proved to be usidtivatives from both, a synthetic and a biololyica
point of view™. Numerous organoselenium compounds act as scagetuyeards ROS (Reactive Oxygen
Species) and therefore protect against oxidativesst!, what allows many of these compounds to be
anticancer agentd.

Stimulated by these prominent properties, we ptesha synthesis of three different families of
organoselenium compounds using carbohydrate-deriseselenocyanate¥ as key intermediatesh-
glycosyl selenourea$ derived from natural L-aminoacids, sugar-basednsel@bamate? and bicyclic

selenazolines. The antioxidant properties of swchpounds are also included.
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PSEUDO-C-NUCLEOSIDES LINKED TO SUGARS AS NON-TOXIC ANTIOXID ANTS
AND ACETYLCHOLINESTERASE INHIBITORS

J. A. Figueiredd,M. I. Ismael* Jorge Pinheird Rita Pereird,C. Anjo} Artur M. S. Silva® Jorge
Justino® F. Vinagre® M. Goulart® R. Garcia! M. E. Araujo? Amélia P. Rautér

'Departamento de Quimica, Unidade 1&D Materiais €&xe Papeleiros da Universidade da Beira Inte6201-001
Covilha, Portugal?’Departamento de Quimica & QOPNA, Universidade deirsy Campus de Santiago, 3810-193
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Portugal:*Centro de Quimica e Bioquimica/Departamento de @aim Bioquimica, Faculdade de Ciéncias da
Universidade de Lisboa, Edificio C8, 5° Piso, Ca@pande, 1749-016 Lisboa, Portugal

Pseudoc-nucleosides with an heterocycle ring linked taa-anomeric position of a sugar moiety by a C-C
bond such as maleimid®, pyrazoles and triazoldd, thiazoles, thiazolidinone¥, 1,3-oxazoline- and
oxazolidine-2-thione&”, have been synthesized and most of them reveaterksting bioactivities. In the
continuation of our research on this type of conmatsy we present now conventional and microwave-
assisted synthesis of oxo- and thioxopyrimidine a&elazole rings linked to protected xylofuranose,
ribofuranose, and galactopyranose moieties, staftom dialdofuranoses and dialdopyranoses (ScHgme

Iy N

X N. CHgy —N
Y l HN/ /\N
HN.
COLEt
R

o

Scheme 1
To evaluate the antioxidant activity of the synthed compounds was used tlgecarotene-linoleate
bleaching assay. Some of them also inhibited adetyihesterase (40 - 66% inhibition at 10§'mL), an
enzyme involved in the neurotransmission in thénbradicating that they may be of potential intréor
the control of Alzheimer’'s disease. Neither cytityicnor genotoxicity was detected for the bioactive
compounds with the galactose protected moietylevaat bioactive concentrations.
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INHIBITORS OF KEY ENZYMES INVOLVED IN LPS BIOSYNTHE SIS AS NOVEL
ANTIBACTERIALS

Gabrielli L}, Capitoli A%, Alati M.}, Ruan, X* Cipolla, L%, Valvano M.A? Nicotra, F*

'Dept. Of Biotechnology and Biosciences, UniversitMilano-Bicocca, P.za della Scienza 2, 20126 htilitaly;

Dept. of Microbiology and Immunology University Western Ontario, Canada.

E-mail: l.gabrielli2@campus.unimib.it

The lipopolysaccharide (LPS), a major componerthefouter membrane of Gram-negative bacteria, plays
critical roles in bacterial cell physiology anddisease. The structure of LPS is complex and cisnatsa
minimum of lipid A and core oligosaccharide (OS)amhy Gram-negative bacteria also have an O-specific
antigen polysaccharide (or O antigen) attachedh&oad the terminal residues of the core OS. Thei@en

is the most variable portion of the LPS moleculad aarises from the polymerization of discrete
oligosaccharide unitS!. LPS contributes to the formidable permeabilityriea of the outer membrane to
antibiotics and it is also a potent stimulant afdate immune responses that can lead to septic sfibek
core OS contains a highly conserved 3-deoxy-D-mamute-ulosonic acid (Kdo)?. Targeting the
biosynthesis of this monosaccharide allows the Idgwmeent of new potential antibacterials. In parftcwe
have targeted the Kdo biosyntheric enzyme KsD, hic an arabinose phosphate isomerase (BPI)
Preventing the biosynthesis of O antigen will fiégaie bacterial clearance from infected organs tessdies.
Therefore, we also have targeted in our studiesQhantigen ligase Waal?, which despite different
specificities has a common mechanism of recogntiothe lipid-PP-linked O antigen precursors. Diéfiet

analogues of key biosynthetic intermediates wilpbesented as novel potential antibacterials.
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A NEW AMIDINE-BASED AZASUGAR AS A POTENT a-MANNOSIDASE INHIBITOR

Lépez O, Lindback E?, Fernandez-Bolafios J.’GSauer S. P. A.BolsM.?

! Departamento de Quimica Orgénica, Universidad d@l&eAptdo. 1203. E-41071 Seville, Spain;
2Department of Chemistry, University of Copenhadéniversitetsparken 5, 2100 Kbh @, Denmark

E-mail: osc-lopez@us.es

Glycosidases exert a variety of essential bioldgpacesses; such enzymes are involved in lisosomal
storage disorders, cancer or viral infections amathgr diseasé¥. Therefore, the design of new potent and
selective glycosidase inhibitors is a relevant tasrganic and Medicinal Chemistry, as such conmgisu
have emerged as promising therapeutic agents,ntiyrrexploited in diabetes treatméfit A remarkable
template for inhibitors originally developed by @am's group™ is the amidino moiety, giving access to
glycoamidino derivatives such asa broad-spectrum glycosidase inhibitor.

Herein we present the synthesis of the isofagomiraogue3 or isofagomidine from D-arabinose. Azasugar
3 is a compound bearing an amidino group placetieatl{2 positions which turned out to provoke strong

and selective inhibition towardsmannosidasek 0.75 uM).

Cluccamidine (1) lscfagemire (2) 1scfagemidine (3)
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ALKOXYAMINECYANOBORANE ADDUCTS: EFFICIENT NEOGLYCOS YLATION
AND CYANOBORANE TRANSFER AGENTS

Martinez-Castro E,, Martos,3.6pez O., Maya |., Fernandez-Bolafios J.G.

Department of Organic Chemistry, University of SleyiSpain.

E-mail: smartos@us.es

Aminocyanoboranes are compounds of synthetic, ficéd and pharmacological interest. They have shown
antifungal, antineoplastic, antibacterial and higidemic properties” and have been used in radioimaging
and radiotherapy. Carboranes, including glycosyba@anes, are used in the boron neutron capturepghe
(BNCT), a method for the treatment of cancer inwajvthe selective targeting of tumor cells by beron
containing compound$!

Herein, we describe the synthesis of unknown zridgtéc N-alkoxyaminecyanoboranes 1 by reduction of
O-alkyloximes with sodium cyanoborhydride in aceticid. To our knowledge, no boronated derivatives
have been previously reported under these standamditions. We have also explored the ability of
cyanoboronated-alkoxyamines to behave as boron transfer agemtartbmore basic aliphatic amines as
O-protected glucosamine, in order to affo@ We have also accomplished the preparation of
neoglycoconjugates a8 and 4 from cyanoboronated\-benzyloxyamines using a chemoselective
neoglycosylation methodolog.
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CONVERGENT SYNTHESIS OF PEPTIDEGLYCODENDRIMERS USIN G A CLICK
CHEMISTRY APPROACH

Mascaraque A&, Kowalczyk W2, Sanchez-Navarro M, Andreu D? and Rojo J.

! Glycosystems Laboratory.Instituto de Investigac&®aiimicas, CSIC — Universidad de Sevilla, Be\$pain;
Department de Ciéncies Experimentals i de la SHlnitversitat Pompeu Fabra, Barcelona, Spain.

In 1997, Koning showed that the mannosylation aftgin antigen and peptides facilitated the up-take
these peptides and proteins by cells expressingosanreceptors at the surfabeThe interaction of these
carbohydrates with the corresponding receptors cedua receptor-dependent internalization process
inducing a strong T-cell stimulation. This discov@pened the door to develop strategies addressng
solutions in the field of vaccines.

Herein, we present an attractive convergent metbggo to obtain structural well-defined
peptideglycodendrimers with up to 16 copies of pipepitopes. This strategy is based on a conjoigyaif
glycodendrons and peptidedendrons via 1,3-dipofaloaddition catalyzed by Cu(l), using two diffeten
approaches: Direct and indirect conjugation (Scherkis versatile and straightforward strategy tloe
preparation of bifunctionalized systems allows @lt@ontrol on the chemical structure and provittes
means to modulate easily the valency.

Direct Con ugation:

(EF10PE).+>M-\\\\ + h:“” -

Indirect Conjugation:
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CHEMOSELECTIVE NEOGLYCOSYLATION OF BIOLOGICAL ACTIV  E MOLECULES

Maya |, Lopez-Garcia M. A., Fernandez-Bolafios J.G.
Department of Organic Chemistry, University of SleyiSpain.
E-mail: imaya@us.es

Parkinson’s disease (PD) is a progressive neurogegtve disorder which involves the loss of
dopaminergic neurons of tiseibstantia nigraDopamine (DA) deficiency appears to be respondini¢he
motor deficits of the disorder but PD cannot bated directly with DA due to their inability to @® the
blood brain barrier (BBB). L-Dopa (LD), a prodrufi @A, still remains the most clinically useful drdgr
treatment of POY With the aim to improve the antiparkinson therajpestrategies, glycosyl-DA derivatives
bearing the sugar moiety linked to either the amgroup or the catechol ring of DA as potential
antiparkinsonian agent& which should be able to cross the blood brainiéa@nd be enzymatically
cleaved to release the active compound.

Taurine is an inhibitory neurotransmitteeuromodulator, and neuroprotector, it can be usé#te treatment
of cardiovascular diseases, and hypertension. ¢t dlao been described that taurine delays diabetic
complications.®! Herein, we describe the synthesis of the nivalkoxydopamines, ad, and N-
alkoxytaurines and the coupling with reducing sadargive stabléN-glycosylN-alkoxydopamines2, and

N-glycosyl-N-alkoxytaurines using a chemoselective neoglycéisylanethodology"!

HO. N. AN ?Me

1 OH

2
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MULTIVALENT IMINOSUGARS AS SELECTIVE INHIBITORS OF  a-L-FUCOSIDASES

Moreno-Clavijo EMolina L., Sghiouri Idrissi A., Carmona A. T., Mare-Vargas A. J., Robina I.

Department of Organic Chemistry, Faculty of Chergidtniversity of Seville. Prof. Garcia Gonzalez1012 Seville,
Spain.

E-mail: emorenol@us.es, robina@us.es

o-L-Fucosidases are the enzymes responsible forptieeessing of fucosylated glycoconjugates by
catalyzing the removal of their non-reducing temhinfucose units in the biosynthetic pathway. Although
a-L-fucosidases participate in many important biolabiprocesse&’, the structural data existing in the
literature on this enzyme is not yet complete instnoases with exception af-L-fucosidases from
Thermotoga maritimgTmFuc), which crystal structure shows a compactaheric arrangement divided
into trimers?. This structure allows several fucose or fucoseimiligands to bind simultaneously. A
multivalent approach is therefore particularly adtive for inhibitor design in order to study tHester or
the statistical rebinding effects. As far as we an@are there are not precedents of a multivaleptogeh
regardinga-L-fucosidasesWe now report the synthesis and biological evatmatf a series of short and
long tethered di- and tri-valent iminosugars baseduco-configurated 1,4-imino- and 1,4-biimino-cyclitol
epitopes. The design of these scaffolded iminosugabased on the results obtained for monovalght 1

imino- and 1,4-biimino-cyclitols, previously preparby us asi-L-fucosidase inhibitord'.
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EXPLOITING THE HIGH RING STRAIN IN [2.2.1]AZABICYCL IC SYSTEMS FOR THE
PREPARATION OF FIVE MEMBERED IMINOSUGAR SCAFFOLDS

Moreno-Clavijo E., Moreno-Vargas, A, Kieffer, R., Sigstam, T., Carmona A. T., Robina |

Department of Organic Chemistry, Faculty of Chergidtniversity of Seville. Prof. Garcia Gonzalez1012 Seville,
Spain.

E-mail: ajmoreno@us.es, robina@us.es

Pyrrolidine derivatives are widely found in natupabducts, i.e. five membered iminosugars. In @sitto
the situation with six membered rings, five membermgs usually do not adopt a single well defined
conformation. They exist as a rapidly interconvertmixture of envelope and twist conformations, akhi
makes difficult the stereoselective synthesis afgligine derivatives, comparing with the corresgiong six
membered analogues.

As a part of a research program that deals with stategies for the stereoselective synthesisva fi
membered iminosugaf¥, we have proposed a new approach for the syntésisbstituted pyrrolidines
that makes use of rigid 7-azanorbornene ([2.2.4ithic system) derivatives as precursors. The
azanorbornene system can be stereoselectivelyidnatized due to the rigidity of the skeleton. The
subsequent opening of the ring can afford a pyimdi derivative with a well defined stereochemistriis
methodology can be named as the “aza-naked sughpdudogy”@. The key step of this approach is the
opening of the functionalized bicyclic skeletorkite advantage of the particular reactivity of #aagstems
due to their high ring strain. This methodology®lé the synthesis of pyrrolidine scaffolds of ietrfor the
preparation of complex five membered iminosugars.

1,4-iminoalditols

LQ’VTS - W hydroxylated indolizidines and pyrrolizidines

Boc hydroxylated prolines
versatile scaffold

BOC
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SYNTHESIS OF NEW MULTIVALENT SACCHARIDIC RECEPTORS BASED ON THE
USE OF ALKOXYAMINES

Martinez-Castro E,, Oliete ALépez O., Maya |., Fernandez-Bolafios J.G.

Department of Organic Chemistry, University of SleyiSpain.

E-mail: aoliete@us.es

The efficient construction of molecular recognitisgstems bearing multiple carbohydrate residues has
become necessary in the field of glycomimetics gligdobiology.™ Multivalency, the simultaneous binding
of multiple ligands on one entity to multiple ret@s on another, involves a high carbohydrate dgirsihe

cell surface to reinforce the interactions with egtors. A variety of neoglycoconjugates have been
synthesized to better understand the multivalentep®r-carbohydrate interactions? such as
glycodendrimers, glycoclusters,glycopolymersor glycoproteins, and have been found to have egmins

in biotechnology or medicinddmong the different methodologies for the preparatf these derivatives
1,3-dipolar cycloadditions play an important role as a powerful method in theeparation of
glycoconjugates.

In this context we describe the synthesis of neandi multivalent neoglycoconjugates suci and?2 using

a chemoselective neoglycosylation procedérand the coupling df-alkoxy-N-glycosyl azide$to a sugar
core through a 1,2,3-triazole moiety and differsgpacers.
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AZA-MICHAEL REACTION IN THE SYNTHESIS OF NEW POLIHYDROXYAZEPANE
GLYCOSIDASE INHIBITORS

Pino-Gonzéalez M. SOfia N. Romero A.

Department of Organic Chemistry, University of MgdaMalaga, Spain.
E-mail: pino@uma.es

The design and synthesis of iminosugar-based iangof glycosidases have been extensively devimed
polyhydroxylated pyrrolidines and piperidines. Mdlexible homologues with seven- or eight-membered
rings have been reported in less extension. Howdvérdideoxy-1,6-iminoalditols have shown up tavno
only moderate inhibitory activities and difficultp predict the inhibition profileAll these facts have
stimulated growing interest in developing stratedmr synthesizing more potent and selective deves.
[1.2]

We developed a strategy to synthesize iminocompowith different ring sized” The key step was the
regioselective opening at C-2 of epoxyamides capthatie-based, by a nitrogen nucleophile. This netho
works well to obtain polyhydroxylated azepane daiixes but, contrary to our initial hopes, introtioc of

a carboxamido group does not enhance the glycasigdsbitory activity, but improves the selectivity
towardp-D-N-acetylglucosaminidase in the carboxamido deireat.® In order to obtain new derivatives,
we have combined in this work the usefulness ofapoxyamides as chiral precursors and that of yVitti
reaction, obtaining regioselectively the unsatwraster4, which let us the direct cyclization to azep&ne
after hydrogenation. This methodology has beeniegpd obtain different azepanes which will be édsas

potential inhibitors.
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NEW APPROACHES TO GLYCOCHEMISTRY

Pinto R.C, Andrade M. M and Barros M.T.

REQUIMTE, Departamento de Quimica, Faculdade dadié e Tecnologia, Universidade
Nova de Lisboa, Campus de Caparica, 2829-516 Gapdtortugal.

E-mail: rui.pinto@dg.fct.unl.pt

The critical role of glycans in cell biochemistiy ¢hallenging chemists to develop strategies tkttheir
biosynthetic and metabolic pathways. Most of thase strategies rely on synthetic probes based on
monosaccharide scaffolds. However, few probes Hae@n profitably applied in biochemical studies.
Furthermore, several constraints are limiting tpeliaation of these probes in vivo due to low cheahi
reactivity and high toxicity. In this context, weednterested in the development of new synthetbgs for
physiological imaging.

Beside their biological relevance, carbohydrates am interesting source of chirality as they aghlyi
functionalized molecules with complex stereochemisin this sense, carbohydrates can be very useful
chiral auxiliaries to control regio, endo/exo aridsterofacial selectivites in organic synthesis. kéwe
successfully applied sugar derivatives as chiralugers in microwave-assisted neat 1,3-dipolar
cycloadditons, by reaction of C,N-diphenylnitron#ghaxylose and glucose appending a crotonyl siderch

at their primary or anomeric carbon positiorA!
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SWEET AND SALTED: SUGARS MEET HYDROXYAPATITE

Russo L, Lupo C., Bini D.Gabrielli L., Cipolla L., Nicotra F.

Department of Biotechnology and Biosciences, Ursitgof Milan-Bicocca, Milan Italy

E-mail: laura.russo@unimib.it

The promising trends in biotechnology and tissugirezering are based on development of advanced
materials with biomimetic features created by da&sig and tailoring of specific surface properties,
improving biological responses and tissue comgdyibAmong various biocompatible materials, synthetic
hydroxyapatite (HAp) and carbonate hydroxyapatiteHA) are widely used in many biomedical
applications. HAp is the natural mineral ingredi@iftbones, tooth and calcified tissues in vertebrat
Synthetic HAp and CHA are used for human implardtiogs possessing beneficial biocompatibility and
osteoconductivity*2.

The combination of inorganic materials, such as Chi#d organic signaling molecules is very promising
tissue engineering. To date, main efforts on apatitvalent functionalisation focused on the biodatbon

of this inorganic material especially with wholeof®ing or short peptide epitopes. The possibility to
decorate hydroxyapatite with carbohydrates canfbrelevant interesf.. In this report we will present our
preliminary results on the functionalisation of CkAth monosaccharide derivatives, in order to esglbe
possibility to covalently link carbohydrate epitep® hydroxyapatite, as a novel method of “bioatton”

of this promising material. As model carbohydrapesbenzylatedC-glycoside derivatives of biologically

relevant monosaccharides suctbagucose p-galactose and-fucose were used.
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SYNTHESIS OF SUGAR PRECURSORS TO SELECTIVE INHIBITORS OF
BUTYRYLCHOLINESTERASE WITH POTENTIAL APPLICATION TO  ALZHEIMER'S
DISEASE

Abreu S, Rauter A.P.

Universidade de Lisboa, Faculdade de Ciéncias, iapanto de Quimica e Bioquimica, Centro de Quireica
Bioquimica/Carbohydrate Chemistry Group, Ed. C&8b, Campo Grande,
1749-016 Lisboa, Portugal

Simaogabreu@gmail.com

Alzheimer’s disease (AD) is a neurodegenerativénglagy that occurs in about 60% of dementia cases
diagnosed in ages over 65. The increased sciemtifezest that AD has generated in recent years is
reflection that this disease has become increaskiigible in our society. This degenerative diseafects
about 26.6 million worldwide causing a profound anpon the social econorfy After the discovery that
selective inhibition of butyrylcholinesterase le@adsn increase of acetylcholine in the brain sedlce$-
amyloid plaqué8 it became imperative to develop selective inhifsitof this enzyme. We report on new,
simple, efficient and less expensive methods tdhggize the saccharide moiety of nucleosides 8;pe
which proved to be potent inhibitors of butyrylcinelsterase at the nanomolar rafig8ugar bicycle? is
built from methyl a-D-glucopyranoside 1) through regioselective protection, oxidation,retselective

Wittig reaction, cyclization and reduction.

N
N3 N NHAC
"o el RQ N N
cl
RO"
1 2 3
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STUDIES TOWARDS THE USE OF FRIES-TYPE REARRANGEMENT FOR THE
DIRECT COUPLING OF SUGARS TO NARINGENIN

Santos, R. ¢ Rauter A.P,Bordado J.G.

! carbohydrate Chemistry Group, CQB-FCUL, Ed. C8, paiBrande, 1749-016 Lisboa, Portugdhstituto de
Biotecnologia e Bioengenharia, CEBQ-IST, Av. Rowifais ,n° 1, 1049-001 Lisboa, Portugal

rmglopes@fc.ul.pt

Synthetic approaches reported for glycosylflavosoidvolve mostly multistep routes which are time
consuming and expensive. Herein we exploit the Rhies-type rearrangement, widely used for the C-
glycosylation of phenol¥ and lanthanide triflates as promoters for theati@mupling of free sugars to
flavonoids, resulting in a simple and fast methodygl to achieve theiC-glycosylation (figure 1). As
flavonoid template naringenin, a flavanone, wasiugece it is readily available from chemical sugd at
low cost. Several glycosyl donors were tested ainiinestablish a general procedure for couplingsutp
flavonoids for further evaluation of their potehtentidiabetic activity. A series of lanthanideflties,
commercially available, were screened in order itwl fout the most suitable one for this type of

rearrangement. The results obtained will be preseand discussed.

S ST VIR
R o

o
O

Figure 1. General scheme for the direct couplingugfars to naringenwia Fries-type rearrangement.
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HY ZEOLITE AS A NEW ENVIRONMENTALLY FRIENDLY CATALY ST FOR
PHENOLS GLYCOSYLATION

Jesus A.R} Serra P! Arantes A.A! Santos M. M2 Carvalho A.P1Rauter A.PLRaméda-Ribeiro
F.R.2 Guisnet M?

YUniversidade de Lisboa, Faculdade de Ciéncias, ifmpanto de Quimica e Bioquimica, Centro de Quiraica
Bioguimica/Carbohydrate Chemistry Group, Ed. C&®Ri50, Campo Grande,
1749-016 Lisboa, Portugal
“Centro de Engenharia Biol6gica e Quimica, InstiSiperior Técnico, Av. Rovisco Pais,
1049-001 Lisboa, Portugal

arxjesus@gmail.com

Acid zeolites have been used for a variety of fiansations with the advantage of being solid cadtalgco-
friendly materials, known for their selectivity armdusability™ Following our group’s interest in the
synthesis of fine chemicals catalysed by zedfltasming to develop a sustainable chemistry, we ques
herein our latest results on the glycosylation tfebely substituted phenolic compounds (Scheme 1)
promoted by the HY zeolite (Si/Al = 2.6). This zé®lpromoted higher selectivity for ttfeO-glycoside
with the corresponding-anomer being also isolated in fairly low yieldorfation of-C-glycosylated

forms occurred in low yield, depending upon theyeghe used.

AcO AcO
AcO a), b) AcO o AcO

cc13

1R =CH,0Ac a) zeolyte HY, phenol R1 H, OAc, OMe, NO,
HN 2R=H b) Ac,0, Py =0Ac

Scheme 1Phenols glycosylation catalysed by the HY zeolite

The XRD patterns revealed almost no changes owrystallinity of the zeolite structure after theacéon.
However, a pronounced decrease of the microporemalcould be observed, which is most likely due to

micropore blockage by reagent/reaction product si¢épo
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CHARACTERIZATION OF Genista tenera FLAVONOID GLYCOSIDES BY
ESI-MS/MS

MendeD. !, Batista D!, MartinsA. !, Madeira P. A, Ferreira H, Rauter A. P.

'Universidade de Lisboa, Faculdade de Ciéncias, Departto de Quimica e Bioquimica, Centro e QuimicaoguBimica,
Ed. C8, Piso 5, Campo Grande, 1749-016 Lisboa
“Instituto Superior Técnico, Av. Rovisco Pais, 1048-Qisboa, Portugal

Genista tenerdLeguminosae) is a plant endemic to the Islanaféleira, Portugal, which infusion is used
by the local population for the control of diabet&grevious phytochemical study of extracts oladifrom
plant aerial parts showed the presence of alkdtbatsd flavonoidsThe flavones apigenin and chrysoeriol,
and the isoflavones genistein, @*methylorobol, 50-methylgenistein and alpinumisoflavone were foumd i
the diethyl ether extral. Genistein 70-glucoside and 8-glucosylgenistein were the magnmounds of
the ethyl acetate extract, while luteolirO7glucoside, luteolin-3’,7-di-O-glucoside and rutin were detected
as minor constituentd.In addition, the flavonoid profile of the-butanol extract was studied by HPLC-
DAD-ESI-MS and 21 monoglycosyl and 12 diglycosgvibnoids were detectéd Pursuing our studies on
the research of new bioactive compounds for digbptevention and treatment, we present now more
detailed data concerning the phytochemical comiposibf the aqueous anutbutanol extracts studied by

electrospray tandem mass spectrometry (ESI-MS/M#8)e negative and positive ion modes.
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ANTIDIABETIC EXTRACTS OF Genistatenera: ANTIOXIDANT ACTIVITY STUDIES

Torgal I.%, Justino J', Rauter A.P, Goulart M*

! Departmento de Tecnologia Alimentar, Biotecnolagidutricio, Escola Superior Agréria de Santaréstitiro
Politécnico de Santarém, Santarém, Portifgaéntro de Quimica e Bioquimica, Faculdade de Cidnda

Universidade de Lisboa, Lisboa, Portugal.
E-mail: margarida.goulart@esa.ipsantarem.pt

Objective: To study the antioxidant activity of igiidbeticGenista teneraxtracts.

Scope:Genista tenerds an endemic plant from the Portuguese Madeiands, traditionally used in folk
medicine to treat type 2 diabetes. Previdusvivo studies have shown significant anti-hyperglycaemic
activity particularly for the n-butanol extract tife aerial portions of the plait?). Phytochemical studies
have confirmed a flavonoid-rich compositi6h The present work was focused on theitro antioxidant
properties ofSenista teneraising mammalian cells.

Materials and methods: The antioxidant activity wagstigated using the MTT 3-(4,5-Dimethylthiazsl-
yl)-2,5-diphenyltetrazolium bromide) method in maadian liver cells (H4IIE rat liver cells) exposea UV
radiation {=257.7nm, 5min).

Results: The ether, n-butanol and ethyl acetateetst showed potential antioxidant activity, meaduboy
the cellular viability after UV irradiation (87,88, 67,82 % e 67,70 % of cellular viability respeety).
ConclusionsGenista teneraxtracts in ethyl acetate, n-butanol and ethee lzarelevanin vitro antioxidant
activity in mammalian cell systems, which may conveportant protective effects against long term

oxidative damage to target organs (namely kidngy,ce arterial endothelium) in type 2 diabétes
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PHENOLIC COMPOUNDS FROM SALVIA SCLAREOIDES AND SYNTHETIC C-
GLYCOSYLATED FORMS FOR NEURODEGENERATIVE DISEASES

Dias C.! Branco 1.} Martins A.,! Rauter A.P.} Marcelo F.? Jiménez-Barbero 3.

! Universidade de Lisboa, Faculdade de Ciéncias, iepanto de Quimica e Bioquimica, Centro de Quimica
Bioquimica/Carbohydrate Chemistry Group, Ed C8pBisCampo Grande,
1749-016 Lisboa, Portugal
2Centro de Investigaciones Bioldgicas, C/ Ramird/@eztu, 9, 28040 Madrid, Spain
E-mail: catarinaa_dias@hotmail.com
Neurodegenerative diseases are a twenty first gemiajor concernSalvia species have been used in
traditional medicine to care for neurodegeneratigeases all around the world. Preliminary studies
performed by our research group suggested 8wmvia sclareoidesextracts are potent inhibitors of
acetylcholinesterase (AChE) and butyrylcholinesteréBChE), two enzymes involved in the Alzheimer's
diseasé” Pursuing our research on this plant, we presentthe phytochemical and binding studies that led
to the identification of a phenolic bioactive compd. The interaction studies were performed usiMRN
techniques, such as Saturation-Transfer-Differ&¥D) and tr-NOESY? Given the relevant biological
properties and the absence of toxicity in humanscal higher concentration§alvia sclareoidess a
promising plant for therapeutics and nutrition msgs.
C-Glycosylated phenols also play a key role in i@eta of biological processes and improve quitenfthe
aglycone bioavailability. Hence, in addition to girytochemical studies, we present a syntheticerbased
on Sato’s proceduf for the first C-glycosylation of promising pherasiwith unprotected D-glucose using

scandium (lll) triflate in agueous medium.
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ANTIDIABETIC EXTRACTS OF GENISTA TENERA: ENZYME INH IBITION STUDIES

Torgal L %, Justino J', Rauter A2, Goulart M?

! Department of Food Technology, Biotechnology antrion, Escola Superior Agraria de Santarém, tosti
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Objectives: To study the pharmacological mechari@nthe antidiabetic activity of Genista tenerarasts.
Scope:Genista tenerds an endemic plant from the Portuguese Madeiands, traditionally used in folk
medicine to treat type 2 diabetes. Previdusvivo studies have shown significant anti-hyperglycaemic
activity particularly for the n-butanol extract tife aerial portions of the plait?). Phytochemical studies
have confirmed a flavonoid-rich composition. Thegant work was focused on the possible enzymatic
targets for the antidiabetic activity Gienista tenera

Materials and methods: The mechanism of anti-hypeagmic activity was evaluated in terms of inlobyt
action on the enzymesao-glucosidase, glucose-6-phosphatase e glycogerppbpdase, using
spectrophotometry-based ass&ys

Results: For-glucosidase the butanol and ethyl acetate extsddwed strong inhibitory activity (0,97% e
2,36% of enzymatic activity). The ethyl acetatehutanol and ether extracts are moderate inhibibbrs
glucose-6-fosfatase (48,33%, 80,25% e 64,42% ofreatic activity).

ConclusionsGenista teneraxtracts in ethyl acetate, n-butanol and etheldcbe included in nutraceutical

products to prevent and treat type 2 diabetesarittture.
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CREATION OF A CLOSTRIDIUM DIFFICILE CARBOHYDRATE-BASED VACCINE

Monteiro M, Bertolo L., Chen Y.-H. And Ma Z.

Department of Chemistry, University of Guelph, GarelCanada

E-mail: monteiro@uoguelph.ca

In recent times, the incidence and virulenc&€tafstridium difficileinfection in humans have risen and new
lines of prevention are needed. Recefitf;, our laboratory discovered that difficile vegetative cells
express two surface-associated immunogenic pollissides (PSs) that we named PS-I and PS-II, intwhic
() PS-1 was only detected in a ribotype 027 hypetent strain and (ii) PS-Il was hypothesized ® d
common antigen. Here, we describe thaC(idifficile spores do not produce PS-I nor PS-IlI, but coraain
(1—4)-glucan, (ii) confirm that indeed PS-II is a coomC. difficile antigen present in vegetative cell walls
of ribotype 027 and non-027 strains, and (iii) tR&-I is not a common antigen of ribotype 027 sfai
Subsequently, we have designed &htidifficile conjugate vaccines based on the common PS-Il eantig
(hexaglycosyl phosphate repeat) using an in-hoeseldped conjugation scheme based on stoichiometric

TEMPO-oxidatior.
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