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A scientific approach
to develop probiotics
for human health

All of us carry in our intestinal tracts a complex ecosystem of
microbes. These bacteria are highly important to our health,
providing us with protection against intestinal infections,
supplying us with additional nutritional value from the food
we eat, and contributing to the development of our immune
system. The flip-side is that disturbances in this ecosystem can
leave us more vulnerable to exogenous and endogenous
intestinal infections. Intestinal bacteria have also been implicated
in some chronic and degenerative diseases of the gut.

Understanding the relationships between food, the
intestinal microbiota, and health and disease will
enable scientists to develop foods and therapies that

can maintain or improve our health.

The Food, Gl-tract Functionality and Human Health Cluster
PROEUHEALTH brings together 64 research partners from 16
European countries in the quest to obtain greater knowledge
of the role of the intestinal microbiota in human health and
disease and to develop new functional foods and therapies.
The research will run for 4 years starting February 2001 and is
subsidised by the European Commission’s 5th Framework
Programme, Quality of Life and Management of Living
Resources Key Action 1, “Food, Nutrition and Health”.

The cluster aims to provide:

e A clearer understanding of the relationships between food,
intestinal bacteria and human health and disease.

e New molecular research tools for studying the composition
and activity of the intestinal microbiota.

e New therapeutic and prophylactic treatments for
intestinal infections, chronic intestinal diseases,
and for healthy ageing.

e A molecular understanding of the underlying mechanisms
of the inhibition of pathogenic bacteria.

e A molecular understanding of immune modulation by probiotic
bacteria and examination of probiotics as vaccine
delivery vehicles.

e Process formulation technologies for enhanced probiotic

stability and functionality

Biosafety evaluation of probiotics used for human consumption.

e Commercial opportunities for food and pharmaceutical
industries.

The cluster projects

Eight complementary multicentre European projects are included
in the cluster. They cover all aspects in the development of
new probiotic foods, from designing molecular tools to study
the ecology of the intestinal microbiota, to understanding
mechanisms of bacterium-host interactions, providing solutions
to food technology issues, and conducting human clinical trials
to assess efficacy in preventing or treating disease.




Development and application of high throughput
molecular methods for studying the human gut
microbiota in relation to diet and health

Microbe Diagnostics, QLK1-2000-00108

Advanced automated molecular methods for monitoring responses
of human gut microbiota composition and gene expression are
essential tools for studying the intestinal microbiota. In this project,
such methods will be developed and applied to identifying links
between intestinal dysfunctions and intestinal bacteria, and to providing
a greater understanding of mechanisms underlying the relationships
between diet, life style, intestinal bacteria and optimal health.

Project Co-ordinator, Prof. Michael Blaut, Deutsches Institut fiir
Erndhrungsforschung (DIFE), Germany, Blaut@www.dife.de

PARTNERS

e Prof. Willem de Vos, Wageningen University, the Netherlands

¢ Dr Lionel Rigottier-Gois, Institut National de la Recherche
Agronomique (INRA), France

¢ Dr Kim Holmstrom, Biotechnological Institute, Denmark

e Prof. David Collins, University of Reading, United Kingdom

eProf. Vito Smolej, Carl Zeiss Vision, Germany

e Dr Tjwan Tan, Microscreen BV., the Netherlands

Probiotic strains with designed
health properties

Deprohealth, QLK1-2000-00146

The molecular mechanisms affecting immunomodulation by probiotic
lactobacilli will be examined using specifically designed bacterial
strains. This will provide a better understanding of the molecular
factors affecting immunomodulation and immunogenicity, enabling
the selection of probiotic strains with enhanced protective or
therapeutic effects. This knowledge will also be used to design and
assess new probiotics as vaccine delivery vehicles.

Two types of intestinal diseases will be targeted in this project:

1. Inflammations such as inflammatory bowel disease (IBD)
2. Infections such as those caused by rotavirus
and Helicobacter pylori

Project Co-ordinator, Dr Annick Mercenier,
Institut Pasteur de Lille, France, annick.mercenier@ibl.fr

PARTNERS

e Dr Pierre Desreumaux, CHRU de Lille, France
* Dr Lothar Steidler, VIB-Universteit Gent, Belgium
e Prof. Jean Delcour, Université Catholique de Louvain, Belgium
* Dr Mark Wilks & Prof. Soad Tabaqchali,
St Bartholomew’s Hospital Medical College, United Kingdom
® Dr Gaspar Perez Martinez, Instituto de Agroquimica y
Tecnologia de Alimentos, Spain
e Dr Javier Buesa, Universidad de Valencia, Spain
e Prof. Gianni Pozzi, Universita di Siena, Italy
e Dr Pierre-Etienne Bost & Dr, Yann Lemenager,
Rhodia, Food S.A.S, France
e Dr Patricia Conway, The University of New South Wales, Australia




Probiotics and gastrointestinal disorders —
controlled trials of European Union patients

Progid, QLK1-2000-00563

Inflammatory bowel diseases (IBD) such a Crohn’s disease and
ulcerative colitis are immune-mediated diseases of unknown
aetiology that result in chronic relapsing inflammation of the gut.
This project will assess the efficacy of two specially selected
probiotics in alleviating the effects of IBD in long-term human
clinical trials, and will explore the role of the human intestinal
microbiota in these diseases.

Project Co-ordinator, Prof. Fergus Shanahan,
University College Cork, Ireland, f.shanahan@ucc.ie

PARTNERS

e Prof. Juan-R. Malagelada, Prof. Francisco Guarner
Hospital General Vall d’'Hebron, Spain

e Prof. Atte von Wright, University of Kuopio, Finland

e Dr Barry Kiely, Alimentary Health Ltd, Ireland

¢ Dr Elaine E. Vaughan & Prof. Willem M. de Vos,
Wageningen University, the Netherlands

Subcontractors

e Prof. Phillipe Marteau, University of Paris, France

e Dr Niall McGuiness, Independent Data Management Ltd, Ireland
e Dr Terttu Vilpponen-Salmela. Harjula Hospital, Finland

Functional foods, gut microflora and
healthy ageing

Crownalife, QLK1-2000-00067

The effect of ageing on the composition and activity of the intestinal
microbiota will be investigated in order to develop strategies to
protect against degenerative intestinal diseases and reduce
susceptibility to infection in the elderly. New functional food
ingredients will be developed that positively affect the intestinal
microbiota. These ingredients will be trialed in elderly populations
to examine effects on biomarkers of health and disease.

Project Co-ordinator, Dr Joél Doré, Institut National de la Recherche
Agronomique (INRA), France, dore@jouy.inra.fr

PARTNERS

e Prof. Michael Blaut, Deutsches Institut Fir
Erndhrungsforschung (DIfE), Germany
e Dr Robert Rastal, University of Reading, United Kingdom
e Prof. Tan Rowland, University of Ulster, Northern Ireland
e Prof. Alberto Cresci, Universita degli Studi di Camerino, Italy
e Dr Elisabeth Norin, Karolinska Institute, Sweden
e Dr Jan Van Loo, Tiense Suikerraffinaderij NV (ORAFTD), Belgium
e Dr Chantal Cayuela, Centre International de Recherche,
Daniel CARASSO (DANONE), France
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Nutritional enhancement of probiotics and prebiotics:
technology aspects on microbial viability, stability,
functionality and on prebiotic function

Protech, QLK1-2000-00042

Maintaining the viability, stability, and functionality of probiotics
during processing, formulation and storage is essential to delivering
the health benefits of these ingredients to consumers. In this project,
the effects of processing on probiotics will be explored and used
to develop optimal process and formulation technologies to maintain
the stability and functionality of probiotics. New processing
techniques will be applied to the development of functionally
enhanced prebiotics and synbiotic combinations.

Project Co-ordinator, Prof. Dietrich Knorr, Berlin University of
Technology, Germany, Dietrich.Knorr@TU-Berlin.de

PARTNERS

e Prof. Ulf Stahl, Berlin University of Technology, Germany
e Prof. Fons Voragen, Wageningen University, the Netherlands
e Dr Margareta Nyman, Lund University, Sweden
e Prof. Gerald Fitzgerald, University College Cork, Ireland
e Dr Maria Saarela, VIT Biotechnology, Finland
e Dr Ralf Zink, Nestlé Research Center (Nestec), Switzerland
¢ Dr Riitta Korpela, Valio Ltd, Finland
e Dr Juha Apajalahti & Dr. Nina Rautonen,
Danisco Cultor Innovation Kantvik, Finland
o Ir. Rudy Wouters, Tiense Suikerraffinaderij, NV (ORAFTD), Belgium
e Dr Paul Ross, Teagasc Moorepark, Ireland
¢ Dr Stein-Erik Birkeland, TINE Norwegian Dairies

Molecular analysis and mechanistic elucidation of the
functionality of probiotics and prebiotics in the inhibition
of pathogenic microorganisms to combat gastrointestinal
disorders and to improve human health

Propath, QLK1-2001-01179

The effect of probiotics on the inhibition of Gram-negative pathogenic
bacteria - like the enterovirulent diarrheagenic Salmonellae, and
Helicobacter pylori causing gastrointestinal disorders — will be studied.
This project will focus on the identification of the responsible
compounds, and the mechanism of the inhibition of Gram-negative
pathogens by probiotic lactobacilli and bifidobacteria. This will be
studied using coculture models (simulated gut fermentations, human
cell lines and animal models) and clinical experiments.

Project Co-ordinator, Prof. Luc De Vuyst,
Vrije Universiteit Brussel, Belgium, ldvuyst@vub.ac.be

PARTNERS

eDr Alain Servin, Institut National de la Santé et
de la Recherche Médicale, France
¢ Prof. Ingolf Nes, Agricultural University of Norway
e Prof. George Kalantzopoulos,
Agricultural University of Athens, Greece
e Dr Andreas Mentis, Hellenic Pasteur Institute, Greece
e Dr Lorand Savu, Dexter Com srl, Romania
e Dr Christian Renard, Beldem S.A., Belgium




Biosafety evaluation of probiotic lactic acid

bacteria used for human consumption

Prosafe, QLK1-2001-01273

The biosafety of probiotic bacteria (e.g lactobacilli, lactococci,
enterococci, and bifidobacteria) will be assessed. The objectives
will cover taxonomic description, detection of resistance genes and
virulence properties, immunological adverse effects as well as
survival, colonisation and genetic stability of probiotics in the human
gut.The project will result in recommendations for biosafe and
biosafety testing of probiotics.

Project Co-ordinator, Prof. Herman Goossens,
University of Antwerp, Belgium. herman.goossens@uza.be

PARTNERS

e Dr Anne Mensink, Numico Research B.V., the Netherlands

e Prof. Philippe Moreillon, University of Lausanne, Switzerland

e Prof. Marie-Bénédicte Romond, University of Lille, France

e Prof. Jean Swings, University of Ghent, Belgium

e Prof. Wolfgang Witte, Robert Koch Institute, Germany

e Prof. Emmanuel Wiertz, Leiden University Medical Center,
the Netherlands

Functional assessment of interactions between the

human gut microbiota and the host

EU and microfunction, QLK1-2001-00135

There is an imperative requirement to identify the realistic health
outcomes associated with probiotic and prebiotic intake and give
rigorous attention towards determining their mechanisms of effect.
The project focuses on the effects of live probiotics, dietary
carbohydrates known to have a selective bacterial metabolism
(prebiotics), and a combination of these two (synbiotics) on the
human gut microflora and gastrointestinal function. Special attention
will be invested on the mechanisms involved in the functionality
through novel model systems and newly developed molecular-
based techniques.

Project Co-ordinator, Prof. Glenn Gibson,
University of Reading, United Kingdom. r.r.gibson@reading.ac.uk

PARTNERS

e Dr Arthur Ouwehand & Prof. Seppo Salminen,
University of Turku, Finland
e Prof. Willem de Vos, Wageningen University, Netherlands
e Prof. Goran Molin, Lund University, Sweden
e Prof. Marika Mikelsaar, University of Tartu, Estonia
* Dr Jan van Loo, Orafti, Belgium
e Dr Marie-Louise Johansson Hagslatt, Probi AB, Sweden
e Dr Patricia Conway, University of New South Wales, Australia




Dissemination of
cluster activities

SCIENCE INDUSTRY CONSUMER
PLATFORM PLATFORM PLATFORM
Scientific Commercial Consumer
audience, audience, audience,
Prof. Willem de Vos Prof. Charles Daly Dr Liisa Léiihteenmdiki
Wageningen University, UCC, Ireland VTT, Finland
The Netherlands
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Three platforms will disseminate the aims and findings
of the cluster to targeted audiences.

To learn more about the latest innovations from the Food, GI-tract Functionality and
Human Health Cluster visit the web site at http://proeuhealth.vtt.fi



Functional assessment of interactions

between the human gut microbiota
and the host

Project coordinator: Prof. Glenn Gibson

Biosafety evaluation of probiotic lactic
acid bacteria used for human consumption

Nutritional enhancement of probiotics
and prebiotics: technology aspects
on microbial viability, stability,
functionality and prebiotic function

Project coordinator: Dr Herman Goossens

Project coordinator: Prof. Dietrich Knorr

Molecular analysis and mechanistic
elucidation of the functionality of
probiotics and prebiotics in the inhibition
of pathogenic microorganisms to combat

gastrointestinal disorders and to improve C . A
human health Development and application of high

throughput molecular methods for
Project coordinator: Prof. Luc De Vuyst studying the human gut microbiota
in relation to diet and health

Project coordinator: Prof. Michael Blaut

Probiotic strains with
designed health properties

Project coordinator: Dr Annick Mercenier Probiotic and gastro-intestinal
disorders — controlled trials
of European Union patients

Project coordinator: Prof. Fergus Shanahan

Functional foods, gut microflora
and healthy ageing

Project coordinator: Dr Joél Doré
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PROEUHEALTH CLUSTER COORDINATOR: EUROPEAN COMMISSION SCIENTIFIC OFFICE:
Prof. Tiina Mattila-Sandholm Dr Jirgen Lucas
VTT Biotechnology Research DG, Food, Health and Environment (E.2)
P.O. Box 1500 SDME 8-32, Rue de la Loi 200
FIN-02044 VTT, Finland B-1049 Brussels, Belgium
Tel. +358-9-456 5200 Tel. +32-2-296 4152
Fax +358-9-455 2103 Fax +32-2-296 4322

tiina.mattila-sandholm@vtt.fi jurgen.lucas@cec.eu.int



