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WELCOME 

The Organizing Committee cordially welcomes all participants and accompanying persons to 

Lisbon for the meeting "Glycosciences in the International Year of Chemistry - Applications to 

Human Health and Disease" which takes place at Universidade de Lisboa, Faculdade de Ciências. 

COMMISSION OF HONOUR 

Presided by his Excellency the President of the Portuguese Republic 

Prof. Dr Aníbal Cavaco Silva, President of República Portuguesa 

• Dr. Pedro Passos Coelho, Prime Minister 

• Prof. Dr. António Sampaio da Nóvoa, Rector of Universidade de Lisboa 

• Prof. Dr. Sabine Flitsch, chair of EUROGLYCOFORUM 

• Prof. Nuno Crato, Minister for Education and Science 

• Prof. Dr. Mariano Gago, Ex-Minister of Minister for Science, Technology and Higher 

Education 

• Prof. Dr. João Sentieiro, President of Fundação para a Ciência e a Tecnologia 

• Prof. Dr. Mário Nuno Berberan, President of Sociedade Portuguesa de Química (SPQ) 

• Prof. Dr. Maria Helena Nazaré, President elect of the European University Association 

• Prof. Dr. António Rendas, President of Conselho de Reitores das Universidades Portuguesas 

and Rector of Universidade Nova de Lisboa 

• Prof. Dr. Jorge Medeiros, Rector of Universidade dos Açores 

• Prof. Dr. João Queiroz, Rector of Universidade da Beira Interior 

• Prof. Dr. António de Vasconcelos Tavares, Vice-Rector of the University of Lisbon 

• Prof. Dr. Maria Amélia Loução, Vice-Rector of the University of Lisbon and chair of the 

Knowledge Transfer Unit of the University of Lisbon (UL-INOVAR) 

• Prof. Dr. José Manuel Pinto Paixão, Director of Faculdade de Ciências da Universidade de 

Lisboa (FCUL) 

• Prof. Dr. José Manuel Rebordão, member of the Board of Directors of Fundação da Faculdade 

de Ciencias da Universidade de Lisboa 

• Prof. Dr. Carlos Castro, President of Departamento de Química e Bioquímica, FCUL 

• Prof. Dr. Ana Ponces, President of Centro de Química e Bioquímica, FCUL 

• Dr. Alexandre Miguel Mestre, Secretary of State for Sport and Youth 

• Dr. António Costa, President of the City Hall 
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• Prof. Dr. Nicole Moreau, President of International Union of Pure and Applied Chemistry 

• Prof. Dr. Anne Dell, President of the Society for Glycobiology 

• Prof. Dr. João Moura Bordado, President of the Sociedade Portuguesa de Materiais 

• Prof. Dr. Jesus Jimenéz Barbero, Secretary of the Real Sociedad Espanola de Química 

• Prof. Dr. Anthony Merry, Secretary of ESF Euroglycoforum Research Network 

• Prof. Dr. Yukishige Ito, President of the International Carbohydrate Organisation 

• Prof. Dr. Antonio Molinaro, President of the European Carbohydrate Organisation 

• Prof. Dr. Johannis Kamerling, Secretary of the International Carbohydrate Organization 

• Prof. Dr. Ben Davis, Secretary of the European Carbohydrate Organisation 

• Eng. Augusto Guedes, Presidente da Associação Nacional dos Engenheiros Técnicos 

• Prof. Dr. Prof. Dr. Philippe Delannoy, President of the Groupe Français des Glucides, France 

• Prof. Dr. Francisco Santoyo, President of the Grupo de Carbohidratos de la Real Sociedad 

Espanola de Quimica 

• Prof. Dr. Ana Paula Esteves, Coordinator of the Carbohydrate Group of SPQ 

• Comendador Sebastião Alves, President of Conselho de Administração de AtralCipan 

• Dr. Guy Villax, Chief Executive Hovione 

• Eng. João Manuel Dias de Sousa, President of the Board of Directors of Fundação Jacqueline 

Dias de Sousa 

• Prof. Dr. Serge Perez, advisory expert of ESF EUROGL YCOFORUM 

• Prof. Dr. Bernardo Herold - Secretary of IUPAC Interdivisional Committee on Terminology, 

Nomenclature and Symbols 

• Prof. Dr. Derek Horton, Chair of Carbohydrates in the International Union of Biochemistry and 

Molecular Biology (IUBMB)-IUPAC Joint Commission on Biochemical Nomenclature and 

Editor of Advances in Carbohydrate Chemistry and Biochemistry 

• Prof. Dr. Johannes Vliegenthart, titular member of IUBMB-IUPAC Joint Commission on 

Biochemical Nomenclature 

• Prof. Francesco Nicotra, Chair of the IUPAC Division III Subcommittee on Biotechnolohgy 

• Prof. Dr. Paul Kosma, Universitaet fuer Bodenkultur Wien, Austria 

• Prof. Dr. Richard Schmidt, Universitaet Konstanz, Germany 

• Prof. Dr. Pierre Vogel, Ecole Polytechnique Fédérale de Lausanne, editor of Topics in Current 

Chemistry 

• Dr. Armando Torres Paulo, President of Growers and Exporters of Rocha Pear Association 

• Comendador Rui Nabeiro, Administrador de Cafés Delta 
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committee. 

ORGANIZING COMMITTEE 

Amélia Pilar Rauter (Chairperson) 

Universidade de Lisboa, Faculdade de Ciências, Portugal 

Isabel Ismael 

Universidade da Beira Interior 

Jorge Justino 

Instituto Politécnico de Santarém 

Fernando Nunes Universidade de Trás-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 

CONFERENCE A WARD 

One poster will be selected to be awarded by an international 
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Helena Gaspar, DQB-FCUL 

Luísa Bívar Roseiro, CQB-FCUL/LNEG 

Margarida Meireles, DQB-FCUL 

Maria Eduarda Araújo, 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 

João Pedro Pais 

Manuel Bustorff Silva 

Marta Andrade 

Patrícia Serra 

Ricardo Teixeira 

Rui Galhano dos Santos 

Simão Abreu 

Vanessa Miranda 

Vasco Miguel Cachatra 



SECRETARIAT 

Leonor Rodrigues 

Unidade Académica, Gabinete de Organização Pedagógica 

Ed. C5 3° Piso, 1749-016 Lisboa, Portugal 

Tel: +351 21 750 04 50 

Leonardo Mendes 

Sociedade Portuguesa de Química 

Av. República n°45, 3° Esq., 1050-187 Lisboa, Portugal 

Tel: +351 21 793 46 37 
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GENERAL INFORMATION 

Meeting Venue 

The Meeting will take place at Faculdade de Ciências da Universidade de Lisboa (FCUL), Campo 

Grande, Lisbon, Portugal, starting on the 8th of September and ending on the 10th of September, 

2011. 

This Faculty is located in the centre of Lisbon, easily accessed from Lisbon airport (5 -10 min by 

taxi, 10 - 15 €). There are also buses (Carris) to the city centre with connection by subway to FCUL 

(subway Campo Grande followed by 5 min. walk to FCUL or with connection to the hotel selected 

to host the participants (subway Campo Pequeno, 5 min walk from Hotel VIP Zurique). Those who 

enjoy walking can reach the hotel in about 20 min from FCUL. 

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

performance "Substances" and lunches. 



Lunch 

Lunches on Friday 9 and Saturday 10 will be served in Building C3 and are included in the 

registration fee. We kindly ask you to present your lunch tickets. 

Network 

FCUL will make available a temporary login for the wireless Academic Network (eduroam). 

Language 

English will be the official language of the workshop. 

Voltage 

In Portugal the line voltage is 220 V. 

Insurance 

Participants are responsible for arranging their own health and accident insurance. 

Banking 

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

Climate 
Temperatures are expected to be arround 25 °C. 



SOCIAL PROGRAMME 

WELCOME RECEPTION on the 8 th of September (19h30) to bring participants together and start 

celebrating the International Year of Chemistry in Glycosciences. 

"SUBSTANCES" DANCED BY QUORUM BALLET WITH CHOREOGRAPHY BY DANIEL CARDOSO, o n t h e 

8 th of September (21h00) 

"Substances" is a contemporary dance work inspired on Chemistry, particularly on the structure 

and properties of a set of seven elements represented by dancers who interact among themselves 

through a human perspective: 

Four metals (Silver, Sodium, Copper and Gold), by the Woman 

Three non-metals (Bromine, Sulfur and Iodine), by the Man 

Amongst the several possible interactions some « reactions » and a « mixture » take place and are 

represented on stage by duets. Some other « chemical reactions » are carried out with the support 

of appropriate stage props. 

The aim of this work is to bring together through body language these two distinct subjects : 

Science and Art. 

Quorum Ballet is a Portuguese contemporary dance company created in 2005 by the coreographer 

and dancer Daniel Cardoso, and it is based in Amadora, at Teatro dos Recreios da Amadora. 

The Company has a well-defined and permanent structure, consisting of 8 dancers, a technical and 

an administrative team. The company's work is always characterized by a high level of 

professionalism, choreographic creativity and high technical and artistic skills. These features 

ensure a high degree of quality in all their performances. Quorum Ballet has presented his work in 

many cities all over Portugal, as well as abroad. To date the company has created more than 20 

productions, including choreographic works for children. 

In 2009 Quorum Ballet received the award for best contemporary dance company in the first 

edition of "Portugal Dance Awards". The company's progress has been confirmed by the increasing 

number of performances over the years, currently maintaining a regular presentation of about 70 

performances a year. At international level, press releases have been quite positive; Quorum Ballet 

has even been referred to as a « six-star » company on some of them. 
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The Castle of São Jorge is located atop the highest hill in the center of the city. The hill was 

employed in early times by Celtic tribes, and Phoenicians, Greeks, and Carthaginians, have 

probably also lived where the castle now stands. Later on, Roman, Suebic, Visigothic, and Moorish 

settlers also resided in there. The first fortifications are no older than the second century BC. The 

castle was the Moorish royal residence until Afonso Henriques, the first King of Portugal, who won 

the castle and the city of Lisbon with the help of Crusaders in 1147. According to the legend, the 

knight Martim Moniz noticed that one of the doors to the castle was open, and prevented the Moors 

from closing the door by throwing his own body into the breach, allowing Christian soldiers to enter 

and conquer the castle. When Lisbon became the capital of the kingdom, in 1255, the castle became 

the royal palace. In the late 14th century, it was dedicated to Saint George by João I, who had 

married the English princess Philippa of Lancaster. George, the warrior-saint, usually represented 

fighting a dragon, was popular in both countries. As the royal palace, the castle was the setting for 

the reception of the navigator and hero, Vasco da Gama, when he returned after discovering a 

maritime route to India. King Manuel I received him there, in 1498, with all appropriate honors and 

celebrations. 

The Castle of São Jorge is one of the main historical and touristic sites of Lisbon and visitors can 

enjoy one of the most wonderful views of the capital of Portugal. 

EXCURSION TO SINTRA AND VISIT TO THE PALACIO DA PENA INCLUDING DINNER o n t h e 10 t h of 

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

The Pena National Palace is one of the Seven Wonders of Portugal and stands on the top of a hill 

above Sintra, a UNESCO World Heritage Site. The palace constitutes one of the major expressions 

of 19th century Romanticism in the world. Its history started in the Middle Age, when a chapel 

dedicated to Our Lady of Pena was built on the top of the hill and according to the tradition, the 

construction occurred after an apparition of the Virgin Mary. Subsequently it was used as a 

monastery whose ruins were then transformed into the monument in 1838 by D. Fernando of Saxe-

Coburg and Gotha, husband of Queen Maria II. Inspired by the romantic castles of Bavaria, the 

King consort of Portugal build there his summer residence and commissioned the German architect 

Baron Von Eschwege to contruct the palace, which displays an intentional mix of Gothic, the 

Portuguese Manueline, Islamic and Renaissance styles. 
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DINNER AT CASTELO DE S. JORGE on the 9 th of September (20h00). 



SCIENTIFIC INFORMA TION 

Presentation Preview Room 

Speakers on the 8th of September are kindly asked to contact the organizing committee (João Pedro 

Pais, Ana Rita Jesus) for their presentation preview (room 3.1.06) during registration, while the 

other speakers are asked to contact them, if possible, 24 h before their presentation. 

Posters 

Posters will be displayed during the whole workshop in the hall of C3. Authors are required to 

display their own posters on the boards on thursday morning, before the opening session. Material 

to attach posters will be available. The poster session will take place on Friday from 13:30 to 14:30 

and 1 poster will be selected to be awarded by an international committee considering criativity, 

innovation and completion. 



SCIENTIFIC PROGRAMME SCHEDULE 

Time Thursday Friday Saturday 

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 

Chaired by 
S. Vidal/ 

J. Fernández-Bolanõs 

Registration 

Opening Session 
Chaired by 
R. Schmidt 

OL: J. Jiménez-
Barbero 

(Whistler Awardee 2010) 

J. Kamerling 

D. V. Silva 
S. Oscarson 

Lunch 

Poster Session 

Chaired by 
T. Feizi/C. Reis 

J. Burchell 

F. Dall'Olio 

P. Delannoy 

J. Jones 

Coffee Break 

Coffee Break 
Chaired by 

I. Robina/I. Ismael/ 
A. Moreno-Vargas 

A. Fernández-
Mayoralas 

Chaired by 
A. Merry/J. Kamerling 

Chaired by 
J. Jiménez-Barbero 

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 

Chaired by 
A.P. Rauter/I. Maya 

J. Cavaleiro 

A. Tatibouet 

Y. Blériot 

Coffee Break 

S. Flitsch Oral presentation -
selected posters 

B. Davis Roundtable 
Y. Ito 

A. Planas 
Welcome Reception 

Dinner at Castelo de 
S. Jorge 

Chaired by 
P. Delannoy 
M. Coimbra 

J. Costa 

CL: A. Dell 

Closure 

Excursion and 
dinner at 

Palácio da Pena 

"Substances" by 
Quorum Ballet 



SCIENTIFIC PROGRAMME 

The scientific program has been put together to present advances and the state of the art in a variety 

of fields concentrating on specific diseases, biological processes, vaccines and therapy, including: 

• Cancer and Diabetes 

• Biomedical applications 

• Host pathogen interactions, modulation of biological responses, glycans in cell 

communication 

• Therapeutics, others 

• Carbohydrate-based vaccines 

THURSDAY, SEPTEMBER 8, 2011 

11:00 Registration 

14:30 Openning Session 

Chaired by: R. Schmidt 

15:00 IL1 

15:30 

16:00 

16:30 

IL2 

IL3 

IL4 

Jiménez-Barbero J. 

The specific interaction of carbohydrates with proteins. A 3D view by 

using NMR 

Kamerling J. 

Potential synthetic carbohydrate-protein conjugate vaccines against 

streptococcus pneumoniae serotypes 

Silva D. V. 

Carbohydrate vaccines to combat infection diseases 

Oscarson S. 

Synthesis of inner core lipopolysaccharide structures for the development 

of vaccines and antibiotics against gram-negative bacterial infections 

17:00 Coffee Break 



Chaired by: A. Merry/J. Kamerling 

17:30 IL5 Flitsch S. 

Glycopeptides as tools to study congenital disorders of glycosylation 

18:00 

18:30 

19:00 

IL6 

IL7 

IL8 

Davis B. 

Sugars and proteins 

Ito Y. 

Synthesis of complex glycans of biological interest 

Planas A. 

Characterization of a membrane glycolipid synthase as potential 

therapeutic target against mycoplasma infections 

FRIDAY, SEPTEMBER 9, 2011 

Chaired by: S. Vidal/ J. Fernandez-Bolanõs 

:30 

9:00 

9:30 

10:00 

IL9 

IL10 

IL11 

Grindley T.B. 

Polyester glycodendrimers as potential antiadhesion drugs 

Djedaini-Pilard F. 

Synthesis of pseudo-oligomannoside to mimic "high-mannose" type 

Cipolla L. 

Carbohydrates in medicinal chemistry: a sweet perspective? 

Coffee Break 

Chaired by: S. Pino/L. Cipolla 

10:30 

11:00 

IL12 Jarosz S. 

Carbobicyclic sugar mimics 

IL13 Martin O. 

Iminosugars as therapeutic agents: new synthetic approaches, new 

potential applications 



11:30 IL14 

12:00 IL15 

12:30 

Praly J.-P. 

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

design, synthesis, and evaluation in the context of type 2 diabetes mellitus 

Queneau Y. 

New synthons towards biologically active glycoadducts: from membrane 

imaging to antimicrobial compounds 

Lunch 

Chaired by: T. Feizi/C. Reis 

13:30 Poster Session 

14:30 IL16 Burchell J. 

O-Linked glycosylation in breast cancer: its involvement in tumour 

development and progression 

15:00 IL17 Dall'Olio F. 

Glycosylation in cancer: the case of sialyl Lewis X biosynthesis in colon 

cancer 

15:30 IL18 Delannoy P. 

Gd2 Ganglioside induces a proliferative phenotype in Mda-Mb-231 breast 

cancer cells via the constitutive activation of the tyrosine-kinase receptor 

C-Met 

16:00 IL19 Jones J. 

Effects and implications of transaldolase activity on glucose flux 

measurements in humans 

16:30 Coffee Break 

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

17:00 IL20 Fernández-Mayoralas A. 

Antitumor activity of new synthetic glycolipids: insights into the 



17:30 

18:00 

Young researchers: 

Ferreira V. 

Centro Regulación Genómica, Barcelona, Spain 

President of the Portuguese Association for CDG and other Metabolic 

Rare Diseases 

Bernardes G. 

ETH Zurich, Department of Chemistry and Applied Biosciences; EMBO 

and Novartis Research Associate & University of Oxford, Academic 

Visitor 

Palma A. 

REQUIMTE, Faculdade de Ciências e Tecnologia, Universidade Nova 

de Lisboa, Portugal, Post Doc 

Rodrigues J. 

Institute of Hygiene and Tropical Medicine/Universidade Nova de 

Lisboa, Portugal; Vice-President of National Association of Researchers 

in Science and Technology 

Andrade M. 

REQUIMTE, Faculdade de Ciências e Tecnologia, Universidade Nova de 

Lisboa, Portugal (until December 2010). 

Xavier N. 

University of Natural Resources and Life Sciences, Austria, Post-Doc 

Visnapuu T. 

University of Tartu, Institute of Molecular and Cell Biology, Estonia, 

16 

mechanism of action 

Poster oral presentations 

Roundtable 



PhD student 

Chaired by: 

Jiménez-Barbero, J. 

Secretary of the Spanish Royal Society of Chemistry 

Villax, G. 

Chief Executive Officer of Hovione FarmaCiencia SA 

Rauter, A. P. 

Member of the EUROGLYCOFORUM Executive Committee 

responsible for the Forum Interest Group "Glycochemistry" SATURDAY, SEPTEMBER 10, 2011 

Chaired by: J. Jiménez-Barbero 

:30 

9:00 

9:30 

IL21 

IL22 

IL23 

10:00 

Penadés S. 

Glyconanoparticles and their biomedical applications 

Christensen B. 

Kinks and stars: novel polysaccharide architectures for biomedical 

applications 

Brumer H. 

The enzymology of hemicellulose utilisation in diverse ecological niches: 

from the forest to the human gut 

Coffee break 

Chaired by: J.Vliegenthart/J. C. Michalski 

10:30 IL24 Feizi T. 

Carbohydrate microarrays: contributions to the unravelling of 

biomocecular interactions in health and disease 



11:00 IL25 Ronin C. 

Glycosylation of recombinant proteins for diagnostic and therapeutic use 

11:30 IL26 Rudd P. 

Systems glycobiology: clinical markers that span the genome, 

transcriptome, proteome and glycome 

12:00 IL27 Sperandio M. 

Sialylation by St3gal-Iv controls leukocyte recruitment in vivo 

12:30 Lunch 

Chaired by: A.P. Rauter/I. Maya 

14:00 IL28 Cavaleiro J. A. S. 

Glycoporphyrins: biological applications and synthesis of new 

derivatives 

14:30 IL29 Tatibouet A. 

Thiosaccharidic metabolites in human diets. Some recent chemical and 

biological aspects of glucosinolates 

15:00 IL30 Blériot Y. 

Seven-membered iminosugars: from glycosidase inhibition to skeletal 

rearrangement 

15:30 Coffee Break 

Chaired by: P. Delannoy 

16:00 IL31 Coimbra M. A. 

Helicobacter pylori cell surface glycan structural features: role in gastric 

colonization, pathogenesis, and carbohydrate-based vaccines 

16:30 IL32 Costa J. 

Role of glycans in the central nervous system 

17:00 IL33 Dell A. 

High sensitivity glycomics: glycan characterisation in health and disease 
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17:30 Closure 

INVITED LECTURES 

IL1 Jiménez Barbero J. 

The specific interaction of carbohydrates with proteins. A 3D view by using NMR 

IL2 Kamerling J. 

Potential synthetic carbohydrate-protein conjugate vaccines against streptococcus 

pneumoniae serotypes 

IL3 Silva D. V. 

Carbohydrate vaccines to combat infection diseases 

IL4 Oscarson S. 

Synthesis of inner core lipopolysaccharide structures for the development of vaccines 

and antibiotics against gram-negative bacterial infections 

IL5 Flitsch S. 

Glycopeptides as tools to study congenital disorders of glycosylation 

IL6 Davis B. 

Sugars and proteins 

IL7 Ito Y. 

Synthesis of complex glycans of biological interest 

IL8 Planas A. 

Characterization of a membrane glycolipid synthase as potential therapeutic target 

against mycoplasma infections 

IL9 Grindley T. B. 

Polyester glycodendrimers as potential antiadhesion drugs 

IL10 Djedaini-Pilard F. 

Synthesis of pseudo-oligomannoside to mimic "high-mannose" type 

IL11 Cipolla L. 

Carbohydrates in medicinal chemistry: a sweet perspective? 

IL12 Jarosz S. 

Carbobicyclic sugar mimics 

IL13 Martin O. 



Iminosugars as therapeutic agents: new synthetic approaches, new potential 

applications 

IL14 Praly J.-P. 

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

synthesis, and evaluation in the context of type 2 diabetes mellitus 

IL15 Queneau Y. 

New synthons towards biologically active glycoadducts: from membrane imaging to 

antimicrobial compounds 

IL16 Burchell J. 

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

progression 

IL17 Dall'Olio F. 

Glycosylation in cancer: the case of sialyl Lewis X biosynthesis in colon cancer 

IL18 Delannoy P. 

Gd2 Ganglioside induces a proliferative phenotype in Mda-Mb-231 breast cancer cells 

via the constitutive activation of the tyrosine-kinase receptor C-Met 

IL19 Jones J. 

Effects and implications of transaldolase activity on glucose flux measurements in 

humans 

IL20 Fernández-Mayoralas A. 

Antitumor activity of new synthetic glycolipids: insights into the mechanism of action 

IL21 Penadés S. 

Glyconanoparticles and their biomedical applications 

IL22 Christensen B. 

Kinks and stars: novel polysaccharide architectures for biomedical applications 

IL23 Brumer H. 

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

forest to the human gut 

IL24 Feizi T. 

Carbohydrate microarrays: contributions to the unravelling of 

biomolecular interactions in health and disease 
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IL25 Ronin C. 

Glycosylation of recombinant proteins for diagnostic and therapeutic use 

IL26 Rudd P. M. 

Systems Glycobiology: from Genome to Glycome 

Detailed analysis reveals pathways that lead to glycosylation changes in cancer 

IL27 Sperandio M. 

Sialylation by St3gal-Iv controls leukocyte recruitment in vivo 

IL28 Cavaleiro J. A. S. 

Glycoporphyrins: biological applications and synthesis of new derivatives 
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IL1 

THE SPECIFIC INTERACTION OF CARBOHYDRATES WITH PROTEINS. A 3D VIEW 

BY USING NMR 

Jiménez-Barbero J. 

Chemical and Physical Biology, CIB-CSIC, Madrid, Spain 

E-mail: jjbarbero@cib.csic.es 

Molecular recognition by specific targets is at the heart of the life processes. In recent years, it has been 

shown that the interactions between proteins (lectins, enzymes, antibodies) and carbohydrates mediate a 

broad range of biological activities, from fertilization, embryogenesis, and tissue maturation, to pathological 

processes. The elucidation of the mechanisms that govern how sugars are accommodated in the binding sites 

of these receptors is currently a topic of interest. Thus, the determination of the structural and conformational 

factors and the physicochemical features which govern the molecular recognition of these molecules is of 

paramount importance. This presentation is focused on the application of NMR methods to the study of 

molecular recognition processes between a variety of polypeptides and carbohydrate molecules and 

analogues as well as sugar-sugar interactions. Special attention will be paid to the conformational and 

structural details of the interaction process, with particular emphasis in the origin and strength of CH-n 

interactions. The use of isotope-labeled receptors and ligands (with 13C, 15N, or 19F stable isotopes) highly 

facilitates the analysis of the interactions between carbohydrates and glycomimetics with the corresponding 

receptors. 
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IL2 

POTENTIAL SYNTHETIC CARBOHYDRATE-PROTEIN CONJUGATE VACCINES 

AGAINST STREPTOCOCCUS PNEUMONIAE SEROTYPES 

Kamerling J. P. 

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

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

Streptococcus pneumoniae is still a leading cause of life-threatening diseases such as otitis media, 

pneumonia, and meningitis. Vaccination with the available 23-valent capsular polysaccharide vaccines offers 

protection for healthy adults to invasive pneumococcal diseases. However, these vaccines are ineffective in 

the most important high-risk groups, such as young children and the elderly, because they do not respond 

adequately to the T-cell independent polysaccharides as antigens. Conjugation of the carbohydrate antigens 

to protein carriers results in T-cell dependent neoglycoconjugate antigens, which give efficient immune 

responses in the high-risk groups. Currently, neoglycoconjugate vaccines against S. pneumoniae, prepared by 

conjugation of isolated polysaccharides or of a mixture of polysaccharide-derived oligosaccharides to a 

protein carrier, have been introduced. We have shown via combined synthesis/immunology programs for 

different serotypes of S. pneumoniae the potential of well-defined synthetic oligosaccharide-protein 

conjugates as vaccine candidates. 

The results will be illustrated for S. pneumoniae serotype 14. The capsular polysaccharide Pn14PS is built up 

from the following biosynthetic tetrasaccharide repeating unit: 

(6)-[p-D-Galp-(1^4)-]p-D-GlcpNAc-(1^3)-p-D-Galp-(1^4)-p-D-Glcp-(1^}n. 

A broad series of 18 overlapping oligosaccharide fragments of Pn14PS (varying from tri- to 

dodecasaccharides) was synthesized, mainly with a 6-aminohexyl spacer and a few with a 3-aminopropyl 

spacer. In the set up of the synthetic strategies also use was made of a p-1,4-galactosyltransferase. The 

various oligosaccharide glycosides were conjugated using diethyl squarate as a linker to the protein carrier 

CRM197 (cross-reactive material of diphtheria toxoid; G197Q) and injected into mice to determine the 

smallest immunogenic structure. The resulting antibodies were tested for Pn14PS specificity and for their 

capacity to promote the phagocytosis of S. pneumoniae serotype 14 bacteria. It turned out that the branched 

trisaccharide element Glc-(Gal-)GlcNAc is essential in inducing Pn14PS-specific antibodies and that the 

neighbouring Gal unit at the non-reducing site contributes clearly to the immunogenicity of the epitope. The 

branched tetrasaccharide Gal-Glc-(Gal-)GlcNAc (one branched synthetic repeating unit) may be a serious 
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candidate for a synthetic oligosaccharide conjugate vaccine against infections caused by S. pneumoniae 

serotype 14. 

IL3 

CARBOHYDRATE VACCINES TO COMBAT INFECTION DISEASES 

Silva D. V.1,2 and Seeberger P. H.1,2 

1 Biomolecular Systems, Max Planck Institute of Colloids and Interfaces, Potsdam, Germany; 2 Department of 

Chemistry and Biochemistry, Free University of Berlin, Berlin, Germany 

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

Carbohydrates play a crucial role in many biological processes. Most pathogens including bacteria, fungi, 

viruses and protozoa carry unique glycans on their surface. Today, three carbohydrate based vaccines against 

H. influenza type B (HIb), S. neumoniae (Prevnar) and N. Meningitides (Menectra) are being marketed. 

These three conjugated vaccines are based on isolated polysaccharides. Since different pathogens cannot be 

cultured and the isolation of pure oligosaccharides is still a difficult task, synthetic oligosaccharides antigens 

provide today a viable alternative. Based on the automated synthesis of oligosaccharides,^ the development 

of multiple vaccine candidates against bacterial infections, fungi, and protozoan parasites are in progress. 

This lecture will use B. anthracis as an example to demonstrate the approach.[2] The development of a 

carbohydrate vaccine against malaria will be illustrated in more detail, particularly molecular insights into 

the infection mechanism.[3] Plasmodium falciparum, the most deadly form of the protozoa parasite that 

causes malaria, invades human erythrocytes as part of its complex life cycle. We have shown that 

glycosylphosphatidylinositol (GPI) glycans, present on the surface merozoites, interact with a protein on the 

surface of the host cell. Targeting this GPI-Protein recognition process should enable novel modes of 

therapeutic intervention and vaccination against malaria. Finally, we present a versatile screening method 

based on microarrays[4] of synthetic glycans that differentiates between malaria dependent and malaria 

independent adaptive immune responses to GPI. 
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IL4 

Synthesis of inner core lipopolysaccharide structures for the development of vaccines and 

antibiotics against Gram-negative bacterial infections 

H. Horan, K. Daragics, J.-L. Bouissiere, J. D. M. Olsson, S. Oscarson 

Centre for Synthesis and Chemical Biology, University College Dublin, Belfield, Dublin 4, Ireland 

E-mail: stefan.oscarson@ucd.ie 

The lipopolysaccharides of Neisseria meningitidis, Haemophilus influenzae and Moraxella catarrhalis are all of 

the rough type, i.e., they lack the polysaccharide O-antigen component and contains only the core and the Lipid A 

part. The outer core part of these bacteria show a lot of heterogeneity both within and between species, but the 

inner core parts are quite conserved and have common motifs (Figure 1). 
P - D - G l c a - D - K d o p 

N. meningitidis PEtN 1 2 
I i i 

3 or 6 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 

P - D - G l c 
H. influenzae PEtN 1 PPEtN 

I ^ 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 

P - D - G l c a - D - K d o p 
M.catarrhalis 1 2 

6 4 
Figure 1. P - D - G l c p - ( 1 ̂ 4)[P-D-Glcp-(1 ̂ 3)-]-a-D-Glc-(1 ^5)-a-D-Kdop-(2^6)-LipidA 

As part of a programme aiming at developing glycoconjugate vaccines against these bacteria based on LPS 

motifs, we are synthesising oligosaccharides related to these structures. Syntheses of core structures from N. 

meningitidis, H. influenzae and M. catarrhalis have been published.1-3 We now present efforts towards 

synthesis of structures also containing the Kdo and lipid A part. A block synthesis is attempted using various 

core thioglycoside donors in couplings with Kdo acceptors including a lipid A analogue part (Scheme 1). 

Global deprotection affords target structures ready for conjugation to a carrier protein through the spacer 

moiety to produce vaccine candidates. 
0Bn OBn „,. ^ O HO C> HO ^ l o O" OH 

P g O - i ^ + R 1 Oxi^ rCOOMe R , o t E V c o O H « 1 = «"D-Kdo or Phosphate 
core structure donor ^ f f o , > . J R2 = spacer or (1-6)-(5-D-GlcNAc-spacer 

Kdo-lipidA-acceptor AcHN AcHN 
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Scheme 1. General block synthetic strategy for synthesis of target structures. 
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IL5 

GLYCOPEPTIDES AS TOOLS TO STUDY CONGENITAL DISORDERS OF 

GLYCOSYLATION 

Flitsch S. L. 

School of Chemistry & MIB, The University of Manchester 

Self-assembled monolayers (SAMs) on gold have become widely used as an attractive platform for studying 

chemical and biochemical reactions, for studying biomolecular interactions and for the development of 

nanoscale devices. We have used the platform to study the solid-supported synthesis of carbohydrates and 

glycopeptides using both chemical and enzymatic methods. An attractive feature of the technology is the 

opportunity for miniaturisation and in situ analysis using mass spectrometry, SPR and fluorescence 

spectroscopy. Applications for the synthesis of complex oligosaccharides and glycopeptides to generate 

glycoarrays and their application in biology and medicine, 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 presented. 



IL7 

SYNTHESIS OF COMPLEX GLYCANS OF BIOLOGICAL INTEREST 

Ito Y. 

RIKEN Advanced Science Institute, Wako, Saitama, Japan 

E-mail: yukito@riken.jp 

Glycoprotein structures are characterized by their complexity and diversity. Development of synthetic 

methodologies useful for efficient and facile preparation of oligosaccharides is a focal issue in carbohydrate 

chemistry. In light of their structural diversity, practical strategy to facilitate the synthesis of oligosaccharide 

is expected to be highly valuable. Recent studies have clarified that protein glycosylation is not limited to 

eukaryotes, suggesting its widespread occurrence. In fact, various bacteria carry glycoproteins which are 

known to play crucial roles in the establishment of infection. 

This talk will provide summary of our studies on 1) organic synthesis based analysis of glycan-protein 

interactions which play key roles in glycoprotein folding [1,2] and 2) development of synthetic methods for 

glycans derived from pathogenic bacteria [3,4]. 
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IL8 

CHARACTERIZATION OF A MEMBRANE GLYCOLIPID SYNTHASE AS POTENTIAL 

THERAPEUTIC TARGET AGAINST MYCOPLASMA INFECTIONS 

Planas A. 

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

E-mail: bruce.grindley@dal.ca 

Mycoplasmas are wall-less bacteria characterized by having a minimal genome and a parasitic life-style, 

with some species being human pathogens. Mycoplasmas contain glycoglycerolipids in their plasma 

membrane as key structural components involved in bilayer properties and stability.[1] Our work focuses on 

the metabolic pathway of glycoglycerolipids in Mycoplasma genitalium, one of the smallest self-replicating 

organisms, with the aim of identifying and characterizing novel enzymes as potential therapeutic targets 

against mycoplasma infections. We have identified, cloned, and recombinantly expressed a membrane-

associated glycosyltransferase, GT MG517, which sequentially produces monoglycosyl- and 

diglycosyldiacylglycerols (MGDAG and DGDAG).[2,3] It is an inverting enzyme that belongs to CAZyme 

family GT2. Here we will summarize our recent work on the characterization of GT MG 517 addressing the 

following topics: 

a) Recombinant expression and purification of membrane-associated GT MG517. 

b) Biochemical characterization: reaction products, kinetics, and activation. 

c) Modeling of the 3D structure of the N-terminal catalytic region. 

d) Essential function for cell viability: potential target against mycoplasma infections 
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