Summary of the Jenner 10th Glycobiology and Medicine Symposium

Over 42 glycobiologists, clinical scientists and clinicians - from Europe, Russia, USA, Australia and Japan - assembled for the 10th Jenner Glycobiology and Medicine Symposium in The Hague, The Netherlands. 
The meeting which was held over 3 days was deemed a great success by all the speakers and delegates who attended. The format of the symposium and the carefully planned programme of events and social activities provided the perfect forum for free exchange of ideas which fuelled many discussions and proposals for collaborative research among the groups that were present.  

The main focus of the symposium and the discussions that followed was to encourage and stress the need to translate basic glyco research into medicine and promote outreach to other disciplines. 

The 12 invited speakers presented in 10 topic areas and 5 main sessions, provided an excellent and varied tour de force of glycomedicine which included new topics such as novel vaccination strategies and the role of glycans in higher brain function. 

The 14 short talks were selected from the 24 posters that were presented at the meeting, and included topics that covered basic research, which gave us new insight into the molecular mechanisms of glycosylation e.g., the Glogi pH dependent formation of heteromeric glyco-enzyme complexes and its disruption in cancer [S Kellokumpu, University of Oulu, Finland], as well as patient oriented translational and clinical research which could have major implications in the clinical diagnosis and / treatment of various diseases e.g., the clinical use of anti-glycan antibodies in the diagnosis and / treatment of ovarian cancer [Brian Tse; University of New South Wales, Australia]. 

The Graduate students and junior faculty members competed for stipends that accompanied their presentations. The organizing committee selected the best presenter from this group and presented them with 1st and 2nd; Miss Nina M van Sorge1 and Miss Katrin Kollmann respectively. 
One of the highlights of the meeting was glycan modification of antigens and novel vaccination strategies. This emerging area will certainly receive considerable attention in the design of therapeutics for diseases such as cancer and various infectious diseases. 

All in all, the symposium was deemed a great success by all who attended.  It fulfilled its main aim, which was to widen clinical participation and to actively promote and foster greater interaction and collaboration between glycobiologists and clinicians both here in Europe as well as further afield. It provided an intimate sociable international forum for scientists and clinicians to disseminate the findings of current leading edge research in both novel and classic fields of glycobiology and glycomedicine, and to fuel and stimulate new translational and clinical research and collaborations. All the new attendees, especially those from the USA, were pleasantly surprised and stimulated by the forum of the meeting and expressed their enthusiasm at becoming more involved with Jenner Glycomedicine set up and asked to have their names put on the mailing list for any future meetings / forums. 

The proposed venue for the next meeting is Paris, France, which will be hosted by Professor Claudine Kieda, Centre for Molecular Biophysics, CNRS, Orleans, France.
Jenner 10th Glycobiology and Medicine Symposium report

The meeting was officially opened by Professor John Axford, St George’s University of London, UK. 
Plenary lecture 1: Professor Linda Baum, UCLA School of Medicine, USA gave the first plenary lecture, entitled “Glycan-lectin interactions control...everything”, which was given by. The talk focused on the importance of cell surface glycosylation in relation to cellular development, differentiation and activation, and how changes in cell surface glycosylation influence binding to cells by members of the galectin family of glycan binding proteins. She then critically evaluated the relevance of this to immune cell migration and cancer cell survival, and emphasized the potential role of glycosylatransferases as regulatory switches for recognition by galectins. 

Session 1: Glycobiology of innate and acquired immunity
This session was chaired and introduced by Professor Claudine Kieda, Centre for Molecular Biophysics, CNRS, Orleans, France. The high significance of the glycans/receptors interactions is illustrated by the degree of selectivity offered by glycans. Their complexity participates to the high level of sophistication in the signaling together with the powerful cooperative effect due to the high molecular weight of the glycans that confers an avidity factor to the interactions. Particularly in the cell-cell interactions and the recognitions that take place between the pathological microorganisms and the infection target cells or the immuno competent cells, glycans are the first recognized elements by sugar specific receptors: lectins. The latter will allow further uptake and internalization or recognition, activation or opsonisation for destruction by immune cells. Special attention should be paid to the microenvironment conditioning the glycan type and level of expression. 

The speakers of this session illustrated the fundamental role of the glycan-mediated recognitions in the pathology caused by bacteria of the gastro intestinal tract.  The 1st speaker was Professor Celso A. Reis, Institute of molecular pathology and immunology, University of Porto, Portugal, deciphered the “Glycobiology of the Helicobacter pylori infection” and its progression towards gastric cancer, showing how Glycans play crucial roles in the host-pathogen interactions, cell signaling and immune response. Helicobacter pylori use glycans expressed by the host cells to colonize. H.pylori infection is associated with peptic ulcer and gastric cancer development. Gastric epithelial cells are protected by a mucous consisting of the MUC5AC and MUC6 mucins. But, in addition, mucins harbor glycan-rich domains that are binding sites of many pathogens.  The main players of H. pylori adhesion to gastric epithelial cells contribute decisively to the infection. The initial steps of H.pylori adhesion are mediated by the blood-group antigen binding adhesion (BabA), which binds to the fucosylated H-type1 and LeB antigens. In addition, H.pylori modulates the host gastric epithelial cell glycosylation, taking benefit of newly expressed sialylated glycans, which are ligands for the sialic acid binding adhesion (SabA). The SabA adhesin mediates H. pylori binding to inflamed gastric mucosa. H.pylori modifies the expression of glycosyltransferases, such as β3GNT5, an enzyme participating in S-LeX biosynthesis, increasing SabA-mediated bacterial adhesion. These studies have characterized molecular mechanisms controlling glycosylation alterations occurring in gastric cells during gastric carcinogenesis that are relevant for H.pylori adhesion. The expression of the BabA and SabA adhesins is tightly regulated, permitting the bacteria to rapidly adapt to the changes of glycosylation of the host gastric mucosa that occur during infection, as well as to escape from the inflammatory response. Knowledge of the interactions between adhesins and the host receptors should help the design of strategies for eradication of the infection.

This first full lecture was followed by two short presentations based on selected abstracts. The first one was presented by Fabrizio Chiodo, a PhD student at GlycoNanotechnology Lab, CIC biomaGUNE, San Sebastian, Spain, entitled “Glyco gold nanoparticles as a tool for the study of the role of carbohydrates in dendritic cells mediated innate immunity”. Glyco gold nanoparticles are versatile tools in glycoimmunology (from carbohydrate-based vaccines to dendritic cells mediated innate immune response). Data presented the optimisation of the gold Nanoparticle derivatization by activated oligosaccharides with such structures as oligo mannosides (di to tetra) and LewisX in given proportions to attest the highest efficacy as active ligands for DCSIGN. Activation of the dendritic cells was assessed by the biological assay of IL10 production by DCs and the mixed leukocyte reaction.  Indeed, it appears that the key result is the potential of such a tool for the activation of C-type lectins in the DCs mediated innate immune response. 

The 2nd selected poster presentation was given by Dr Nicole Driessen, Department of Parasitology, Leiden University Medical Center, Leiden, The Netherlands, who described how “Glycan elements determine differential binding of individual egg glycoproteins of Schistosoma mansoni by Host C-Type Lectin Receptors”. This work described the distinct action of glycoconjugates components of Schistosoma mansoni, eggs that induce formation of granulomas and a Th2-type immune response through antigens interaction with C-type lectin receptors (CLR) on dendritic cells (DCs). S. mansoni soluble egg antigen fraction (SEA) is internalized by DCs via the DC-SIGN, mannose receptor (MR) and macrophage galactose-type lectin (MGL). Glycoproteins of SEA: kappa-5, target of an IgE response in the human host and inducing glycan-dependent granuloma formation and IPSE/alpha-1, induces IgE-dependent, antigen-independent IL-4. These complex interactions were deciphered by the use of  Glycan array probed with Fc-constructs of each CLR showing the DC-SIGN-Fc binding to most fucosylated structures including LeX and LDN-F, of MGL-Fc to LDN(-F), and of MR-Fc mainly to mannosylated structures. All three lectins, contributed to a similar extent in the DC-binding of kappa-5. Antenna fucoses of LDN-F are essential for recognition by DC-SIGN, LDN is required for MGL-binding. The work points to the care that should be taken from in vitro data when it comes to living cells. Indeed, one among the cited examples:  unexpectedly from glycan array data, the major receptor on DCs for IPSE/alpha-1 is the MR on cells!

The second full lecture in this session was given by Professor Gunnar C. Hansson, the Department of medical biochemistry of the University of Göteborg, Sweden: “The role of mucins in inflammatory bowel disease” demonstrated the opposite protective role of gastrointestinal mucins from commensal bacteria as compared to the pathological invasion facilitating one shown by Prof. C. Reis’ talk. 

The single layer of active cells that makes the large surface of the gastrointestinal tract is covered and protected by mucus. System differs along the tract and the large intestine is difficult to protect from its bacteria. This work explains the two mucus layers showing that the inner layer is impermeable to bacteria. Description of the large MUC2 mucin, huge net-like polymers forming a gel, its secretion indicating the  inner mucus layer turn over (in 1-2 hours) and production of the expanded outer layer.  As habitat for the commensal bacterial flora MUC2 mucin is protective for the cell, since if it is absent, the bacteria come in direct contact with the epithelia, penetrate the cells causing inflammation, bloody diarrhea and colon cancer similarly to the ulcerative colitis.

The last presentation in this session was given by Dr Nobutaka Wakamiya, Department of Microbiology, Asahikawa Medical University, Japan, on the “Biological functions of the Collectin Kidney 1 (CL-K1)” who  focused on biological function of novel collectins, members of  the family of C-type lectins with a  collagen like sequence and  involved in innate immunity. Having discovered three novel collectins:  CL-L1, CL-P1, and CL-K, the latter was shown to be able to activate complement. Gene mutations of CL-K1 cause the rare autosomal recessive 3MC syndrome. The recombinant CL-K1 recognized several bacteria and its binding is fucoside and mannoside containing sugars-dependent.  Produced in liver and alveolar tissues and not found in the blood, CL-K1 seems to be very unique and prototype collectin whose role, besides innate immunity remains to be elucidated.

Session 2: Glycosylation and Human Disease 

This session was chaired and introduced by Professor Pauline Rudd, NIBRT Professor of Glycobiology, University College, Dublin, who emphasized the importance of systems glycobiology and the need to facilitate the discovery of disease-related solutions, providing an informative view of glycosylation and its relationship with other biological disciplines in a systems biology approach.

This session was opened by a talk given by Professor Rita Gerardy Schahn, Insitute for Cellular Chemistry Medical School of Hanover, Germany, entitled “stga13 essential for higher brain function”. The genetic variants leading to impairment of intellectual performance are highly diverse and are still poorly understood. ST3GAL3, which encodes the Golgi enzyme β-galactoside-α2,3-sialyltransferase-III that in humans predominantly forms the sialyl Lewis-a epitope on proteins, resides on chromosome 1 within the MRT4 locus previously identified to associate with nonsyndromic autosomal recessive intellectual disability. Search for the disease-causing mutations in the MRT4 family and a second independent consanguineous Iranian family revealed two different missense changes in ST3GAL3 that co-segregate with the disease but were absent in more than 1000 control chromosomes. In cellular and biochemical test systems, these mutations were shown to cause ER retention of the Golgi enzyme and drastically impair ST3Gal-III functionality, indicating that glycotopes formed by ST3Gal-III are prerequisite for attaining and/or maintaining higher cognitive functions.
The session ended with two short presentations of selected abstracts. Dr Katrin Kollmann, Department of Biochemistry, Children’s Hospital, University Medical Center Hamburg-Eppendorf, Germany, gave a talk entitled “Defective mannose 6-phosphorylation result in impaired trafficking of lysosomal proteins, lysosomal dysfunction and neurodegeneration”.  Modification with mannose 6-phosphate (M6P) residues on N-linked high mannose-type glycans, allows for recognition of newly synthesized lysosomal proteins by M6P receptors in the Golgi and their subsequent delivery to the endosomal/lysosomal system, which is essential for the biogenesis and functional activity of lysosomes.  Mutations in the genes encoding the subunits of the Golgi-resident GlcNAc-1-phosphotransferase enzyme, which catalysese an important step in the formation of the M6P-recognition marker on lysosomal hydrolases, result in two human diseases, mucolipidosis II (MLII) and III, that are characterized by a hypersecretion and intracellular deficiency of lysosomal hydrolases. Study of knockin mice with a common MLII patient mutation which show growth retardation, skeletal abnormalities, brain atrophy, elevated lysosomal enzymes in serum, lysosomal storage in fibroblasts and brain, and premature death closely mimicking the human MLII disease, demonstrate the crucial role of M6P for selected lysosomal proteins like -fucosidase and -mannosidase to maintain the capability for degradation of sequestered components in lysosomes and autophagolysosomes preventing neurodegeneration. 

The 2nd presentation entitled “Defects in dolichol cycle genes dolk and dpm2 link N-glycosylation disorders with alpha-dystroglycanopathies” was given by Dr Dirk J Lefeber, Department of Neurology, Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands. They studied a group of patients with CDG-I (Congenital disorders of glycosylation) that displayed remarkably specific clinical features, such as isolated dilated cardiomyopathy (uncommon in CDG-I), but without a known gene defect. Extensive genetic studies revealed mutations in DOLK, encoding dolichol kinase, the enzyme required in the ER for initiation of dolichol-PP-glycan synthesis and of dolichol-P-mannose, the donor sugar for mannosylation reactions, suggesting that the O-mannosylation pathway is preferentially affected in gene defects of the dolichol cycle.

Plenary lecture 2: The 2nd day of the meeting started with a plenary lecture delivered by Professor Daan van Aalten, University of Dundee, UK, entitled “Molecular mechanisms of protein O-GlcNAcylation”. Starting with an overview of the extensive repertoire of glycan determinants in the human glycome and their role as the “third code of life”, he then discussed the structural mechanisms of O-GlcNAc signalling: modification of serines/threonines on intracellular proteins with O-GlcNAc, its importance in relation to the ‘yin-yang” theory, which proposes that O-GlcNAcylation may be a means of regulating protein phosphorylation, and the key role that this transient and dynamic post-translational modification has in regulating the activities of proteins involved in several signal-transduction pathways linked to diabetes, cancer and Alzheimer's. He presented data in relation to the structure and reaction mechanism of an O-GlcNAcase, the enzyme that removes the O-GlcNAc modification, and its use to probe the role of O-GlcNAcylation in regulating processes in the living cell. He also presented data in relation to their studies of TAK1, a key regulator of NFκB activity and cytokine production in response to stimulation with LPS and cytokines, which possesses a single, inducible O-GlcNAc site, Ser395 that is responsive to IL-1 (known activators of the TAK1 pathway), demonstrating that the innate immune response is not only regulated by phosphorylation and ubiquitination but also by O-GlcNAcylation.

Session 3:  Glycobiology of infectious disease
This session was chaired and introduced by Dr. Cornelis Hokke, Department of Parasitology, Leiden University Medical Center. He provided some examples of systems were lectin-glycan interactions are essential for adhesion, invasion, immunomodulation and immunity in viral, bacterial, fungal and parasitic infections, and as such form attractive targets for intervention by drugs or vaccines. 
Because of the unexpected absence due to illness of Dr. Rogier Sanders, Academic Medical Center, Amsterdam, the chairman took 15 minutes to elaborate on some of the work in his own laboratory as a general introduction of the current state-of-the-art of glycomics research in infectious diseases. This included a description of the generation of a glycan microarray from glycoprotein and glycolipid glycans isolated for the different life cycle stages of human parasite Schistosoma mansoni which infects over 200 million people and to which no protective drug or vaccine exists. The application of the glycan microarray for the screening of anti-glycan serum antibodies in large cohorts of schistosome infected individuals from Uganda was presented. These sera represent groups resistant of susceptible to treatment after infection, and it is believed that antibodies to specific glycan antigens are involved in this resistance. The identification of these glycans antigens will lead to in vivo testing of vaccination with glycans in mouse and rat models. 

The first speaker selected from the submitted abstracts was Monika Niewiadomska, a PhD student at Insitute of Biochemistry and Biophysics, Laboratory of Fungal Glycobiology, Warsaw. She presented part of her PhD research, demonstrating that a Candida albicans DFG10NULL mutant has impaired dolichol reduction leading to defective morphogenesis. The DFG10 gene encodes a reductase which has a role in dolichol formation. Inhibition of this enzyme prevents the formation of essential cell wall glycosylation and is therefore an interesting drug target.

The second short presentation was delivered by Cornelis Smit, a PhD student at the Department of Parasitology, Leiden University Medical Center, who provided novel insights into the glycosylation of schistosome larval stages in a talk entitled “Developmental and spatial expression of antigenic glycans by schistosome larval stages”. These larvae invade the human host, and the host responds to these glycans at the cellular level as well as by inducing antibodies some of which may kill the larvae. Using a detailed mass spectrometric analysis approach, changes in glycosylation during larval development were followed indicating e.g. the disappearance of the LeX antigen and core-xylosylation and the abundant expression of LDN in later stages. The studies were complemented by immunofluorescence studies uding specific anti-glycan monoclonal antibodies that indicated that in particular schistosome specific Fuca1-2Fuc element is abundantly present at the surface of the schistosomula (3 day old larvae). These antibodies will be explored in an in vitro killing assay. 

The last talk of this session was by Dr. Nina van Sorge, Medical Microbiology, University Medical Center Utrecht, The Netherlands, entitled “Genetic identification and virulence contribution of the group A carbohydrate antigen”. She presented her work coupling bioinformatics and mutagenesis studies showing that the GlcNAc side chain is not essential for survival of group A Streptococcus, but that the absence of this side chain does lead to decreased virulence. The Dgacl mutant is more sensitive to human blood, neutrophil extracellular killing. This presentation was one of the ‘poster presentation award’ winners.
Cutting edge lecture: This lecture was given by Professor Maria Yazdanbakhsh, LUMC, Leiden, The Netherlands, a non-glycobiologists who by the end of session 4 had become intrigued by the topics covered and become a true convert.  She gave an overview of her collaborations with research groups in Indonesia, Gabon and Ghana, which have paved the way for conducting studies on the modulatory role of chronic parasitic infections on shaping the various aspects of the immune system. Data on the association of these infections, in particular the human parasite Schistosoma mansoni (s. mansoni), with the development of allergic disorders; the modulation of responses to vaccinations; and the impact of such infections on the function of regulatory T cells, dendritic cells and Toll Like Receptors were presented.  She also discussed findings of her group’s studies into identifying modulatory molecules derived from parasites that may have potential for therapeutic intervention, and studies into specific glycan elements which determine differential binding of individual egg glycoproteins of s. mansoni by host C-type lectin receptors.

Session 4: Glycobiology of Cancer 

This session was chaired and introduced by Professor Ghislain Opdenakker, Rega Institute, University of Leuven, Belgium. In contrast with infectious diseases, for which efficient glycotherapeutics have been developed (e.g. the neuraminidase inhibitor Tamiflu for infection with influenza virus); cancer research is plagued with an absence of glycotherapy. However, in the diagnostics field, glycosylation changes are gradually better understood and recognized to be important contributors in the disease marker field. The speakers of Session 4 and also Professor Pauline Rudd (keynote lecturer) all contributed to marker discovery in tumor biology and addressed new challenges, which may later be of critical importance for development of new therapeutics.

Professor Richard Drake, Director Proteomics Centre Medical University of South Carolina, Department of Cell and Molecular Pharmacology and Experimental Therapeutics, USA, critically evaluated the “Challenges in developing proteomic-based cancer diagnostics”. By his experience in the analysis of biological samples from patients with prostate cancer, he introduced complexity levels in novel biological findings (e.g. lipid signaling in cancer, epithelial mesenchymal transition in association with poor prognosis in cancer) in association with glycosylation changes. Next, he addressed technical aspects of labeling techniques for proteomics analysis (TAMRA labeling, lowering background levels, use of glycoconjugates for fluorescence microscopy and cell sorting). Finally, he gave some practical examples that were found in the proteomics analysis in his laboratory. These included integrins, basigin (also called EMMPRIN) and CDCP-1 (as prostate cancer marker).

Next, three short abstract presentations were given. Dr. Sylvain Julien, CNRS / Université Lille 1, Villeneuve d’Ascq, France, showed data about expression of selectin ligands in breast cancer metastasis and organotropism in a talk entitled “Organotropism of breast cancer haematogenous metastasis: are selectin ligands the key factors?”. He compared these cancers with prostate or pancreatic cancer (in which the analysis of expression levels of Sialyl Lewis X (Slex) has been of some use). The data for breast cancer are less clear and further studies are needed. Some promising links between Slex -positivity and bone metastasis are interesting. He also concluded that the search for other P-selectin ligands and the presence of heparan sulfates on cancer cells constitute interesting lines of investigations. 
Stéphanie Oliver-Van Stichelen, a PhD student at CNRS-UMR 8576, Unit of Structural et Functional Glycobiology, Villeneuve d'Ascq, France, spoke about  the addition of O-linked N-acetyl glucosamine (O-GlucNAC) onto β-catenin as a putative novel marker of early colorectal cancer. She also elaborated on the function of β-catenin as transcription factor and on the effects of high glucose diet on catenin expression via O-GlucNAc. Her findings are in line with seminal biochemical and biological work of Prof. G. Hart and illustrate the importance of intracellular protein glycosylation in gene expression regulation.  
The last presenter of this session was Professor Sakari Kellokumpu, Department of Biochemistry, University of Oulu, FIN-90014 Oulu, Finland. He addressed the disorganization of glycosylation in cancer cells and how altered cell metabolism (e.g. 0.4 unit changes in intracellular pH) may lead to changes in glycosylation. A mislocalization of the glycosyltranseferases was demonstrated elegantly by FRET cytometry (showing intracellular presence of absence of enzyme interactions). With this developed technology homomeric and heteromeric interactions of fluorescently-labeled glycosyltransferases can be followed.

Plenary Lecture 3: Day 3 of the meeting was opened by a Plenary Lecture given by Professor Yvette van Kooyk, Vrije Universiteit Medisch Centrum VUMC, Amsterdam, the Netherlands. Her presentation was centered on uptake and loading of (glycosylated) antigens on MHC and the adjuvant activities thereof. For instance, antigen modification with oligosaccharides has immunological effects towards polarization into helper (Th) or regulatory (Treg) cells, as demonstrated most efficiently for glycopeptides, more than for glycoproteins and for  liposomes. Next the functions of dendritic cells (DC) and the molecule DC-SIGN were discussed and various cell models (and differences between the human and mouse species) were reviewed. Finally, the laboratory data were translated to human biology by studying priming in vivo.  The presented studies generate a number of interesting questions about the use of liposomes for the induction of immune tolerance, the effects of corticosteroids (prednisolone) in this process and the effects on Treg cells. Because the recognition of sialic acids on antigens by DC results in immune tolerance, the question about the best in vivo DC depleting molecule for in vivo tolerance induction emanates. 
Session 5: Challenges in Glycobiology-Diagnosis and Treatment 

This, the last session of the meeting, was chaired and introduced by Professor John Axford, St George’s University of London, UK. Changes in glycosylation are often a hallmark of disease states. In the past two decades advances in glycomics have enabled the association of specific glycan structures with disease states, and in some cases, the functional significance of disease-associated changes in glycosylation has been revealed. This session highlights the new advances in glycomics and glyco-arrays and their application in biomarker discovery as well as development of novel adjuvants using carbohydrate conjugates, and investigations into how differential glycosylation affects immunogenicity of the viral proteins. 

Dr Bernd Lepenies, Max Planck Institute of Colloids and Interfaces,
Berlin, opened this session with a talk entitled “Towards novel adjuvants: from glycan arrays to murine studies”.  He gave an elegant overview of the role of C-type lectin receptors (CLRs) in relation to our immune system. The CLRs, which represent a large lectin receptor superfamily predominantly expressed on cells of the innate immunity, recognize conserved glycan structures on pathogens as well as certain self-antigens and therefore play a crucial role in the initiation of a protective immune response during infections, as well as the maintenance of tolerance to autoantigens. Using glyco-array technology, in combination with CLR-Ig fusion proteins and functional in-vitro and in-vivo assays, they have identified novel immune modulatory CLR ligands, which can be used for specific targeting of antigen-presenting cells. To further elucidate the role of CLRs, they have also analyzed the phenotype of CLR-deficient mice in models of infection and autoimmunity.

This was followed by a short presentation by Professor James P. Chambers, DoD Center of Excellence in Infection Genomics, The University of Texas at San Antonio, USA, who presented his group’s work on “Glycoconjugate markers for early detection of pneumonic tularemia”. Using a mouse model, to ascertain an ‘early marker’ signature for Francisella tularensis, a Gram-negative intracellular bacterium that is the causative agent of the zoonotic disease tularaemia, they found significant changes in content of three plasma glycoconjugates, and showed that decreased plasma tissue nonspecific alkaline phosphatase activity and alpha1-antitrypsin content with concomitant increased haptoglobin content could constitute an ‘early marker’ glycoconjugate cassette for rapid detection of F. tularensis.
The final main talk entitled “How glycosylation may influence disease activity in RA. What can we learn from the naturally occurring remission of RA during pregnancy” was given by Dr Radboud J.E.M. Dolhain, a Consultant Rheumatologist in the Department of Rheumatology, Erasmus MC, University Medical Center, Rotterdam, The Netherlands. Pregnancy is the only natural situation that results in spontaneous improvement of rheumatoid arthritis (RA) and a flare of the disease after delivery in a substantial number of patients. Insight into the mechanism of this phenomenon may therefore not only increase our knowledge of the phenomenon of pregnancy-induced remission in RA but may also contribute to a better understanding of the pathogenic mechanisms underlying RA in general. Improvement of RA during pregnancy has previously been causatively associated with increased galactosylation of immunoglobulin G (IgG) N-glycans. To examine this further a large study involving more than 250 RA patients and 32 healthy controls, seen before, during and after pregnancy was conducted. IgG1 and IgG2 galactosylation of the cases and controls increased during pregnancy with a maximum in the third trimester. Galactosylation decreased directly postpartum. IgG galactosylation of controls was at a higher level than cases at all time points and a similar pattern was observed for sialylation. The increase in galactosylation was significantly more pronounced for cases with improvement than cases without improvement during pregnancy. The reverse was true for deteriorators and non-deteriorators postpartum. The presence of bisecting GlcNAc was not significantly influenced by pregnancy or postpartum for cases and controls. They also studied possible associations between remission and mannose-binding lectin (MBL), but found no associations between the MBL genotype groups and changes in RA disease activity or changes in IgG galactosylation during pregnancy and in the postpartum period. 
The session ended with two further short abstract presentations. Julia Hütter, a PhD student at Max Planck Institute of Colloids and Interfaces, Department of Biomolecular Systems, Berlin, Germany, presented her research on” Immunogenic Properties of Influenza A Virus Hemagglutinin N-Glycans”, in which they investigated the impact of the differential N‑glycosylation patterns of two influenza A PR/8/34 (H1N1) variants on immunogenicity. Using a T cell receptor-transgenic mouse model (TCR-HA) they showed that the V-variant up-regulated the T cell activation marker CD69 faster and produced significantly more IL-2 than cells stimulated with the M-variant. Co-cultivation assays indicated that this difference between the two glycovariants was mediated exclusively by CD11c+ dendritic cells. Native virus deglycosylation by a mixture of endo- and exoglycosidases dramatically reduced cytokine production by splenocytes, demonstrating that influenza HA N-glycosylation affects immunogenicity. This finding is of special interest for innovative influenza vaccine production in mammalian cell lines as an alternative to virus propagation in chicken eggs.

Dr Brian WC Tse, Ovarian Cancer Group, Lowy Cancer Research Centre, University of New South Wales, Sydney NSW 2052, Australia, then presented his work entitled “Anti-glycan IgM and IgG profiles for the detection of serous ovarian cancer”. Patients with advanced-stage serous cancers (ovarian, peritoneal and tubal) often develop ascites and have a poor prognosis. Aberrant glycosylation is a common feature of these cancers and this may impact on the humoral immune response. Using a custom-made printed glycan array (PGA) which allowed the simultaneous detection of anti-glycan antibodies (AGAs) to 203 chemically synthesised glycans, including some tumour-associated carbohydrate antigens, in combination with Flow cytometry to sort cancer cell lines based on glycan expression levels, they compared the anti-glycan antibody profile of serous cancer patients with healthy women in order to identify novel biomarkers of the disease. A number of glycans were identified to be of major interest such as P1 (Galα1-4Galβ1-4GlcNAc; member of P blood group system), neuraminic acid and chitobiose. In vitro studies looking at P1 expression in the human serous ovarian cancer cell line, IGROV1, sorted into P1-high, P1-low, and P1-negative subpopulations, showed that P1 expression correlated with faster tumour cell migration, invasion and slower proliferation. P1 may therefore be a useful potential target in cancer therapies and. 

Plenary Lecture 4: The meeting came to a close by an excellent tour de force plenary lecture entitled “From genome to glycome: the first GWA analysis of the plasma glycome reveals a marker for MODY type diabetes” delivered by Professor Pauline Rudd, NIBRT Professor of Glycobiology, University College, Dublin. Variations in glycosylation are of great physiological significance as alterations in glycans significantly change the structure and function of polypeptide parts of glycoproteins. A novel approach, combining genome-wide association and high-throughput, was used to perform the first comprehensive analysis of common genetic polymorphisms that affect protein glycosylation. Using this strategy they were able to identify the gene encoding the transcription factor HNF1α (Hepatocyte Nuclear Factor 1α), with previously unknown biological links to glycosylation, as a master regulator of plasma protein fucosylation. Analysis of gene knockdowns showed that HNF1α is an upstream regulator of several key genes involved in different stages of the fucosylation pathway, and that higher activity of the HNF1α transcription factor results in the increased proportion of plasma glycoproteins which contain fucose. Given that HNF1α is known to be associated with MODY type diabetes, the group analyzed plasma protein fucosylation in over 680 patients and showed that glycan analysis could be used to distinguish MODY from other forms of diabetes. This promises to be the first step towards the mapping of the complex network of genes that regulate protein N-glycosylation; enabling glycomics to be aligned with proteomics and genomics.

