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Summary
This workshop was the first meeting of the ENGIHR Networking Programme and aimed to bring together scientists from all over Europe to discuss the current challenges involved with gastrointestinal health research. This first workshop was an exploratory one, aimed at identifying the main issues in current research in gastrointestinal health. The scientific content evolved around the three main systems involved: The food, the gastrointestinal tract and the human body. In these three main systems we aimed to discuss research challenges and identify ways to overcome them.
The main subject of the meeting was related to probiotics and prebiotics and their use in general foodstuffs as well as their clinical applications. Recent European Food Standards Agency regulations on the use of nutrition and health claims for foods has established that adequate scientific evidence must be presented before a health claim can be made for a particular food product. In the case of pre- and probiotics, such evidence may be difficult to establish and one of the aims of this meeting was to discuss how research could be directed towards meeting these rigorous standards.
The meeting was attended by almost 100 participants from all over Europe including 15 speakers and hosted by Professor Jose Teixeira at the University de Minho. A wide range of topics were covered by the talks which led to interesting discussions on future directions of probiotic research. As a networking event, the meeting enabled researchers from diverse backgrounds and locations to come together and discuss their work. Such networking has already led to proposed collaborations, in the form of ESF Short and Exchange Visit grant applications. Following the workshop, a Steering Committee Meeting was held which reviewed the workshop and proposed possible subjects for the next meeting. 

Programme

The workshop was split into 3 sessions covering a range of topics from food manufacture to clinical applications of pre- and probiotics:

· Session 1, entitled “Functionality and Clinical Trials” addressed the use of pre- and probiotics in a range of conditions including Inflammatory Bowel Disease and obesity.
· Session 2, entitled “Microbiology of the GI Tract”, concerned the make-up of the gut microbiota and how changes in its composition can be effected.

· Session 3, entitled “Food Technology” was an opportunity for researchers from the food industry to discuss current challenges in the manufacture and delivery of pre- and probiotics. 
There were two changes to the advertised programme. Dr Catherine Stanton replaced Professor Paul Ross to talk about “Production of bioactives by GI commensals and implications for host health” in the second session, and Dr Minja Miettinen (Valio, Finland) was unable to attend. During the meeting, a total of 21 posters were displayed by participants. Speaker and poster abstracts will be available on the forthcoming ENGIHR website.
Introduction

José Teixeira (University of Minho, Portugal): Welcome

Seve Pandiella (ENGIHR SC Chair; University of Manchester, UK): Presentation of ENGIHR and workshop programme 

Nick Chadwick (Programme Coordinator; University of Manchester, UK): Presentation of ENGIHR brochure and website

Session 1:
Functionality and Clinical Trials. 
Chair: Herbert Tilg (Innsbuck Medical University, Austria)

Lothar Steidler (ActoGenix, Belgium): Clinical applications of genetically Modified Lactococcus lactis
Yolanda Sanz (IATA, Spain): Probiotics and immunity: Is there anything new?

Nathalie Delzenne (Louvain Drug Research Institute, Belgium): Prebiotics, obesity and related metabolic disorders

Francisco Guarner (University Hospital Vall d'Hebron, Spain): Dysbiosis in IBD: a role for probiotics and prebiotics

Jelena Stsepetova (University of Tartu, Estonia): Potential probiotics for different age groups

Session 2:
Microbiology of the GI Tract. 
Chair: Ingolf Nes (Norwegian University of Life Sciences) 

Arjan Narbad (Institute of Food Research, UK): Competitive exclusion of gut pathogens by commensal bacteria

Karen Scott (Rowett Institute, UK): Diet-induced changes in the composition of the gut microbiota

Catherine Stanton (Alimentary Pharmabiotic Centre, Ireland): Production of bioactives by GI commensals and implications for host health

Anne McCartney (University of Reading, UK): Application of in vitro models to investigate the human GI microbiota

Robert Caesar (The Sahlgrenska Academy, Sweden): Role of the gut microbiota in inflammation and lipid metabolism

Session 3:
Food Technology. 
Chair: Jose Maria Lagaron (IATA, Spain)


Luis Benito García Álvarez (University of Oviedo /Cider Foundation, Spain): History of pro- prebiotic foods; from antiquity to Elie Metchnikoff

Koji Nomoto (Yakult, Japan): Yakult: the pioneering probiotics and our current challenges in intestinal health science

Arthur Ouwehand (Danisco, Finland): The challenges of alternative carriers for probiotics

Jean-Michel Antoine (Danone, France): Current challenges in probiotics for gastro-enterologists

Daniel Ramón Vidal (Biopolis, Spain): Exploring new models for the evaluation of probiotics. 
Participants were first welcomed by the Workshop host, Professor Jose Antonio Teixeira before the ENGIHR Network Chair, Dr Severino Pandiella, gave an introduction to the aims and scope of the Network. This included a description of the genesis of the proposal for a Network Programme Grant and the ideas behind this proposal. Dr Pandiella went on to describe how he thought the Network might evolve over the course of the programme and what opportunities may be available for those involved. Dr Nicholas Chadwick then gave a short talk about the ENGIHR website which will be launched soon.
Scientific Content

Session 1: Functionality and Clinical Trials  

The first session was chaired by Dr Herbert Tilg (ENGIHR Steering Committee member) and opened with a fascinating talk from Dr Lothar Steidler (ActoGenix, Belgium) entitled “Clinical applications of genetically modified Lactococcus lactis”. Dr Steidler described the “TopActTM” platform technology which his company has developed to produce genetically-modified (GM) Lactobacillus lactis which can deliver therapeutic agents to the GI tract. Phase 1 and 2 clinical trials using this system to deliver recombinant human interleukin-10 (IL-10) in IBD patients have shown the safety of this approach, although a technical problem hindered the efficacy of this treatment. Dr Steidler described how this problem has been overcome by using a L. lactis strain with increased Trehalose levels to protect against host bile acid. Future trials for IBD using this technology will use anti-Tumour Necrosis Factor-alpha (anti-TNF-alpha) nanobodies. This approach has been successfully validated using various mouse models of IBD and has the potential to revolutionise the treatment IBD. Dr Steidler also described the application of this technology to treat oral mucositis (a condition which sometimes develops after radiotherapy) by the delivery of Trefoil factor 1 (a protein involved with wound healing). Clinical trial data demonstrated both the safety and efficacy of this treatment. Finally, Dr Steidler described the work associated with Good Manufacturing Practice documentation, as well as safety, stability and purity testing of the product, all of which contribute to high cost and time involved with developing this technology as a pharmaceutical tool.   

Dr Yolanda Sanz (IATA, Spain) then gave a talk entitled “Probiotics and immunity: Is there anything new?” in which she described her work on the association between the gut microbiota and Celiac disease. She discussed that although the HLA-DQ2/DQ8 haplotypes are necessary for the development of an immune response against gluten, only a subset of patients carrying these haplotypes develop the disease. Moreover the duration and severity of disease vary greatly between patients. Dr Sanz’s data showed how the gut microbiota may modify disease progression. In particular, specific bifidobacteria subspecies may modulate the host immune response and may also inhibit the translocation of gliadin across the gut barrier, preventing immune activation. Dr Sanz described how these findings may account for why some people with the HLA-DQ2/DQ8 haplotypes do not develop Celiac disease, and identified the potential for pre- or probiotic therapy in this condition.  
Professor Nathalie Delzenne (Louvain Drug Research Institute, Belgium) gave a talk entitled “Prebiotics, obesity and related metabolic disorders” during which she reviewed murine studies examining the role of the gut microbiota in obesity. This included a description of how Inulin-Type Fructans (ITFs; a type of prebiotic), could be used to increase levels of bifidobacteria subspecies, leading to decreased levels of bacterially-expressed lipopolysaccharide (LPS). LPS has been recognised as an instigator of low-level host inflammation associated with obesity, diabetes and atherosclerosis and so strategies which decrease LPS levels may be useful in the treatment of these conditions. Professor Delzenne went on to describe the role of “L cells” (endocrine cells of the gut epithelium) in obesity. L cells secrete the hormones Glucagon-like peptide-1&2 (GLP-1/2) and it has been shown that prebiotics can promote levels of bifidobacteria subspecies which in turn promote GLP-1 secretion by L cells, leading to satiety and controlling body weight. Professor Delzenne discussed the role of the receptor GRP43 (expressed on adipocytes) in the regulation of fat storage. Further work is required to discover the full potential of prebiotics in the treatment of metabolic disorders.

Dr Francisco Guarner (University Hospital Vall d'Hebron, Spain) gave a talk entitled “Dysbiosis in IBD: a role for probiotics and prebiotics” during which he reviewed recent clinical data using pre- and probiotics to treat IBD. Results have been disappointing with only a small subset of IBD patients benefitting from probiotic treatment and Dr Guarner went on to suggest that optimising the type of bacteria used for probiotic treatment may lead to better results. Dr Guarner showed how Helicobacter pylori infection rates have fallen dramatically over the past few decades and that this may be indicative of a general fall in the diversity of the gut microbiota. A diverse microflora is required for the correct development of regulatory T cells which inhibit the development of inflammation and so this may be responsible, in part, for the increasing incidence of IBD. Dr Guarner has been involved with the MetaHIT project, a consortium which has sequenced the entire human gut microflora, identifying 600,000 bacterial genes. In Crohn’s disease, 3,802 of these genes are lost, indicating a reduction in the microflora diversity compared with healthy individuals. This finding is reinforced by the observation of decreased Faecalibacterium prausnitzii levels in Crohn’s disease patients. Future therapies may aim at increasing the diversity of the gut microflora in IBD patients, and this could include faecal transplants from healthy individuals.
Finally in this session, Dr Jelena Stsepatova (University of Tartu, Estonia) gave a talk entitled “Potential probiotics for different age groups”. Dr Stsepatova presented data showing how specific Lactobacillus subspecies are present in the gut of individuals in different age groups. Furthermore, the presence of certain Lactobacillus subspecies correlates with markers for metabolic disease, indicating that specific probiotics may be used in future for different age groups.

Before the second session started, Dr Maria Manuela Nogueira gave a short talk about the aims and scope of the ESF.

Session 2: Microbiology of the GI Tract  

The second session was chaired by Professor Ingolf Nes (ENGIHR Steering Committee member). Dr Arjan Narbad (Institute of Food Research, UK) gave the first talk: “Competitive exclusion of gut pathogens by commensal bacteria”, which started with a description of problems with food poisoning in the poultry industry. Dr Narbads’ data showed that probiotic treatment of poultry reduced their colonisation by Clostridium perfringens via competitive exclusion. This mechanism was found to require the “EPS” gene cluster present in Lactobacillus johnsonii. Dr Narbad then talked about Clostridium dificile infections in humans, describing how faecal transplants have been successful in treating infections. An alternative strategy for treating C. dificile involves the use of genetically modified Lactobacillus lactis which expresses the bacteriophage ΦCD17 and mediates C. dificile-specific endolysis.

Next, Dr Karen Scott (Rowett Institute, UK) gave a talk entitled “Diet-induced changes in the composition of the gut microbiota” in which she discussed the oxygen-sensitivity of many intestinal microbes. This has led to an under-representation of cultured microbes from the gut. When individuals are fed low carbohydrate diets, a decrease in short-chain fatty acid production by the gut microbiota is observed and this correlates with decreased levels of Roseburia species. Such a change in the mibrobiota composition occurs rapidly after a change in diet. Dr Scott went on to describe microarray analysis of changes in gene expression in response to growth on resistant starch. Roseburia inulinivorans switched on a flagellin gene to allow the bacteria greater access to the food source, as well as a cluster of genes related to fucose digestion.   
Dr Catherine Stanton (Alimentary Pharmabiotic Centre, Ireland) followed with a talk entitled “Production of bioactives by GI commensals and implications for host health”. Dr Stanton described how some lactic acid bacteria have anti-Salmonella properties and that the production of bacteriocin by Lactobacillus salivarius is an example of this. Bacteriocin was also shown to decrease levels of Listeria, using a lux-tagged Listeria experiment which allowed the tracking of Listeria in the gut. Dr Stanton went on to describe the antimicrobial proteins Lacticin 3147 and Thuricin which have specific anti-C. dificile properties. Dr Stanton also described the production of Conjugated Linoleic Acid (CLA) by a genetically-modified Lactobacillus species. CLA has been shown to potentially weight gain and has even been shown to alter brain fatty acid composition.
Dr Anne McCartney (University of Reading, UK) gave a talk entitled “Application of in vitro models to investigate the human GI microbiota” during which she described the “model gut” developed at the University of Reading. In this system, faecal slurry is used to seed either batch cultures or continuous cultures and changes in the bacterial composition can be monitored over time. Dr McCartney described how she has used the culture of faecal slurry from autistic vs non-autistic individuals to show a decrease in microfloral diversity in autistic patients. The talk also included a description of the effect of Orlistat (an anti-obesity treatment) on the gut microbiota and how this may be related to the drugs’ side-effects in some individuals.
The second session ended with a talk from Dr Robert Caesar (The Sahlgrenska Academy, Sweden) entitled “Role of the gut microbiota in inflammation and lipid metabolism”. The talk included a description of how germ-free mice are leaner than mice with an intact microbiota. This is due to the ability of the gut microbiota to harvest energy from the diet but also the ability of the microbiota to modulate host metabolism. For instance, lipopolysaccharide (LPS) released form gut bacteria is absorbed by the host and induces an increase in adipose tissue. Dr Caesar went on to describe how the migration of macrophage into adipose tissue may lead to the secretion of cytokines which lead to insulin resistance. Such studies may help understand how the gut microbiota contributes to the development of diabetes.
On the Tuesday evening, Professor Teixeira arranged a Workshop Dinner at the Pousada de Santa Marinha, a converted 12th century monastery which provided an excellent environment for networking. 
Session 3: Food Technology

After an interesting talk on the “History of probiotic foods” by Dr Luis Benito García Álvarez (University of Oviedo /Cider Foundation, Spain), the third session was introduced by the Chair, Dr Jose Maria Lagaron (ENGIHR Steering Committee member). The keynote address, entitled “Yakult: the pioneering probiotics and our current challenges in intestinal health science” was given by Professor Koji Nomoto (Yakult, Japan) which began with a description of the “FOSHU” legislation on the labelling of health foods in Japan, and how this differs to the more stringent EFSA legislation in Europe. Professor Nomoto went on to describe a trial using Yakult in elderly individuals and how this treatment increased levels of Bifidobacteria species and Lactobacillus species at the expense of potentially harmful bacterial species. This correlated with reduced rates of fever, constipation, and diarrhoea. In a large population-based trail in India, consumption of Yakult was found to reduce the incidence of diarrhoea, although this decrease was relatively modest. A more recent study treated patients undergoing operations with synbiotics, and found that this reduced the rates of post-operative infections. Professor Nomoto finished by describing that one of the mechanisms of action of probiotics is to decrease the gut pH, making it a less hospitable environment for potentially harmful bacterial species.
Next, Dr Arthur Ouwehand (Danisco, Finland) gave an interesting talk entitled “The challenges of alternative carriers for probiotics” which described the different manufacturing processes for the production of probiotics, and the challenges involved with the stability of probiotics in foods. For instance, probiotics are generally more stable in dry or high-water content foods, whereas stability is low in low-water content foods. Each food which has probiotics added has a unique challenge to achieve stability, and Dr Ouwehand described ways to overcome each of these challenges. Even though probiotics can be added to almost any food, consumers mainly purchase yoghurt-based probiotic foods.
Dr Jean-Michel Antoine (Danone, France) gave an excellent talk entitled “Current challenges in probiotics for gastro-enterologists” which gave a good overview of the field and his opinion of challenges facing the field. Dr Antoine emphasised the need to be specific about bacterial species and strains when describing the effects of probiotics. He felt that many studies make statements about probiotics in general, based on information from specific species and strains and Dr Antoine showed examples of how strains from the same species of bacteria differ functionally. For instance some particular Lactobacillus strains tolerate gastric acid stress better than others, while other strains can tolerate biliary stress better than others. Different strains also have different effects on the gut epithelium, inducing expression of different patterns of cytokines such as interleukin-10 and interferon gama.  Dr Antoine then went on to describe how probiotic delivery to the gut can be monitored. This is important since probiotics need to be able to tolerate stomach and bile acids before reaching the gut. Monitoring hydrogen levels in the breath in response to lactose metabolism gives a good indication of the levels of lactic acid bacteria and therefore an indication that probiotics have become established in the gut. Dr Antoine also went on to describe the use of a highly sensitive PCR-based “floraSCAN” technology developed by Yakult to analyse the composition of the gut microbiota. Such technology will be useful in analysing the gut microbiota at the “microbiome” level rather than studying individual species. The talk finished with a description of how altering the composition of the gut microbiota with probiotics affects not only the gene expression of host cells but also the gene expression of other bacteria. This cross-talk between different bacteria, and between bacteria and host cells, is not well understood and will be the focus of much future research. 
The final talk of this session, by Dr Daniel Ramón Vidal (Biopolis, Spain) was entitled, “Exploring new models for the evaluation of probiotics”. Dr Ramon first described how the standards for making health claims for foods and pharmaceuticals are the same, yet profits from pharmaceutical sales are generally far higher. This has led him to establish a new way of testing food functionality which is quicker and cheaper than standard animal testing. The nematode, C. elegans is an ideal model since it is suited to growth in the intestine and can be grown on agar plates with E. coli. Dr Ramon went on to describe “Proof of Concept” studies, including a study using foods with high polyphenol content, showing that these protected C. elegans cultures from oxidative stress. A collaboration with Danone has also investigated which probiotics can provide protection against oxidative stress, showing how such a model can identify useful probiotic strains in a short time, bypassing costly animal studies. 
Assessment of the results 
Audience participation in the meeting was generally good and feedback from participants has been positive. The meeting met all of its aims in that it: 
· Enabled the ENGIHR Chair to introduce the Network to a wider audience and explain the opportunities available through this Programme for researchers in the gut health field.  

· Was an excellent networking event, bringing together researchers from across Europe to discuss possible collaborations. Some of these researchers have already applied for Short and Exchange Visit Grants to help initiate such collaborations. 

· Enabled young researchers to get a good overview of gut health and probiotic research from the expert talks. 
· Provided an opportunity for researchers to discuss and identify current challenges in this field. 
Future direction of the field 
The talks provided the ENGIHR Steering Committee with ideas for the planning of subsequent meetings. In particular, it was generally felt that the next workshop should be shorter and focus on one area, possibly around the question of “What is a “healthy” gut microbiota?”, or to discuss the type of research that could help understand the mechanisms of action underlying probiotic effects. This followed from the talk by Dr Jean-Michel Antoine who summarised many of the problems with probiotic research and convincingly made the point that understanding the gut microbiota at the genetic level is key to learning which aspects of the microbiota are beneficial or harmful to the host. Such research includes that of the MetaHIT project which has sequenced the entire genome of the gut microbiota and is the basis of much work to identify characteristics of the microbiota that differ between healthy and diseased states. 
· A consultation process involving all ENGIHR partners will take place in the form of a questionnaire. Feedback will be gathered for discussion at the next Steering Committee Meeting on September 16th 2011. The points that will be considered in the questionnaire will be the focus and the format of the next ENGIHR Workshop.
· The focus and format of the next Workshop will then be finalised at the Steering Committee Meeting (September 16th 2011) and expected outcomes for this meeting will be discussed.
· Also to be discussed at The Steering Committee Meeting will be ways of disseminating outputs from the Braga Workshop. 

· The next Steering Committee Meeting will also be used to review overall objectives and directions for the Network Programme in a 3-4 year time scale.
