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	Project 3.1:

 Diagnosing the various phenotypes of asthma: The use of urine NMR 

PI:   Darryl Adamko, Assistant Professor, Medicine and Dentistry, University of Alberta, Edmonton, AB
	Co-Investigators:

· Brian Rowe, UA

· Redwan Moqbel, UA

· Brian Sykes, UA

· Irvin Mayers, UA

· Dilini Vethanayagam, UA

· Eric Saude, UA

· Allan Becker, UM

· Parim Nair, McMaster
	Key Partner Organizations:

· CIHR

· NANUC

· NRC Institute for Biodiagnostics

· Sick Kids

· U of A, Pulmonary Researcher Group



	A. Project Objective(s) 

	1. Establish the relationship between lung inflammation and urine metabolomic profiles using clinical human asthma in adults, children and infants.

2. To expand our human asthma and non-asthma studies by enrolling clinically well-characterized patients, who reflect the diversity of asthma phenotypes. 
3. To create a better diagnostic test that is rapid, less invasive and more sensitive for monitoring airway inflammation in all patients with lung disease (adults, children and infants).

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. New ideas: That human asthma and related allergic diseases can be diagnosed and monitored using urine NMR analysis.

2. Knowledge: Generating novel NMR spectra that may eventually become standard spectra for the diagnosis and phenotyping of asthma and allergy in the affected individual subject 

3. Knowledge: Identification of precise and specific metabolic compounds within the above spectra that are indicative of asthma and allergy

4.  Techniques: urine NMR analysis coupled with and confirmed by HPLC and GC-MS. As well, the development of statistical program to analyze and use these data.

5. Publications: we have one abstract, one paper submitted and are in the process of producing several other manuscripts. 

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Adoption of new technologies: Urine NMR analysis of metabolic disease profiles will require the development of new and sophisticated multi-variant analytical tools including Bio-informatics  

2. Generation of NMR profile standards for urine from normal (healthy, non-atopic, non-asthmatic), atopic non-asthmatic, atopic asthmatic, and non-atopic asthmatic subjects.

3. Technical solutions: analysis of the NMR data required a novel statistical approach, which has come from one of our collaborators.

4. New uses of existing Technologies: NMR (as well as HPLC and GC-MS) metabolic profiles of urine from the above groups would introduce a completely novel utility of NMR for applied disease diagnosis using non-invasive biological material (urine).

5. New Policy: Prediction that, eventually, primary care physicians could refer all asthma and allergy patients to a “walk-in” NMR set up for rapid and accurate diagnosis of the individual’s asthma phenotype and likely susceptibility to existing therapy.

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Practices that improve health outcomes:  Urine analysis should allow easier diagnosis of asthma and atopy, which will be especially useful in children with these diseases.  

2. If the newly developed test is sensitive enough, it would allow better monitoring of disease leading to better health outcomes.

3. New business lines or company created:  If successful, this approach to the diagnosis and management of asthma will create a marketable product for industry.  

4. Patentable NMR urine metabolite profiles of 6-8 different phenotypes of asthma with a view to rapid and accurate diagnosis and therapeutic prognosis. 


	Project 3.2:

Neuroendocrine regulation of allergic reactions in animal models:  Translation to humans

PI:   Dean Befus, Professor, Department of Medicine, University of Alberta, Edmonton, AB
	Co-Investigators:

· Mark Wilkinson, UBC

· Paul O’Byrne, MAC 

· Essam Metwally, Tripos Inc. St. Louis, MO

· Joseph Davison, U Calgary

· Ron Mathison, U Calgary
	Key Partner Organizations:

· Tripos

· Tranzyme Pharma
Imulan BioTherapeutics

	A. Project Objective(s) 

	1. To determine if a gene homologous to SMR1 exists in humans

2. To investigate significance of sequences in other proteins that are homologous to the 7 mer anti-allergic peptide of SMR1; do other ligands exist for the receptor that recognizes SP100? 

3. To confirm previous reports that human MSG have inflammatory infiltrates in asthma, but not other lung diseases, and to characterize alterations in gene expression in these glands in asthma as compared to normal subjects, with or without allergen challenge

4. To determine in a rat model if allergen challenge alters production of SMR1 and its fragments, and if the C-terminal peptide or other SMR1-derived peptides enter peripheral blood (systemic delivery of anti-allergic peptides after allergen challenge). 



	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Understanding if SMR1 gene is present in humans; if not then effects of peptide mimetics in human must act through other proteins

2. Knowledge of structure of SMR1, its fragments and their biological distribution in vivo

3. Peptide motif distribution on proteins other than SMR1 and potential mechanisms of action 

4. Evidence of alterations in gene expression in minor salivary glands in asthma and association with allergen challenge. 

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Identification of anti-inflammatory fragments of SMR1 polypeptide valuable for the treatment of allergic and other inflammatory diseases

2. Understanding of mind-body pathways that naturally release anti-inflammatory peptides, so that these natural pathways can be manipulated with drugs or behavioural or other psychosocial interventions to reduce allergic and other inflammatory responses

3. Tools to monitor these anti-inflammatory pathways for diagnostic and prognostic purposes

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Biotechnology advances with the startup company Salpep Biotechnologies Inc that enhance its commercial potential, provide jobs and economic opportunities for Canada

2. Marketing of anti-inflammatory peptide mimetic drug(s) 

3. Diagnostic, prognostic and therapeutic improvements for those with allergic diseases

4. New understanding of mind-body pathways lead to new psycho-social interventions that reduce the burden of allergic diseases

 


	Project: 3.3

Oral probiotic inhibits murine model of allergic airways disease: Proof of concept
PI:   John Bienenstock, Professor, Faculty of Health Sciences, McMaster University
	Co-Investigators:

· Paul Forsythe, McMaster
	Key Partner Organizations:

· Alimentary Health

· CIHR

· Broad Foundation

· Crohn’s Foundation of Canada



	A. Project Objective(s)

	1. Characterize the effect of L. reuteri on inflammatory cell influx and cytokine profile in a mouse model of allergic airway inflammation. 

2. Identify the anti-inflammatory pathways utilized by L.reuteri in attenuating allergic airway inflammation.  

3. Determine the cellular components and/or metabolic products of L.reuteri responsible for inhibiting allergen induced eosinophil influx to the lung. 

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Proof of concept that oral probiotic treatment modulates allergic airway inflammation

2. Increased knowledge of the mechanism of action of probiotics

3. Identification of active components of probiotic organisms 

4. One manuscript submitted to date and additional manuscripts planned

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Novel therapeutic application (use of innocuous, commensal organisms in allergic airway disease)

2. Translation of findings into clinical trial in mild asthma supported by industry

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Increased awareness of the potential health benefits of probiotic organisms in individuals with allergic disorders

2. Development of IP from research
3. Opportunities for increased interest and support from the pharmaceutical industry


	Project: 3.4

The link between upper and lower airway inflammation

PI:   Louis-Philippe Boulet, Respirologist and Clinical Investigator, Full Professor, Université Laval
	Co-Investigators:

· Judah Denburg, McM

· Paul Keith, McM

· Mary Conway, McM

· Andrea Dalrymple, McM

· Penelope Ferrie, McM

· Marie Eve Boulay, Hôpital Laval

· Nathalie Pagé, Hôpital Laval

· Francine Deschesnes, Hôpital Laval
	Key Partner Organizations:

· Merck Frosst Canada (agreement to complete)
· Schering (agreement to complete)


	A. Project Objective(s) 

	1. Determine the influence of nasal allergen exposure (allergic rhinitis) on lower airway inflammation in atopic subjects with or without asthma;

2. As a secondary objective we will look at the effect of allergen challenge on eosinophil/basophil (Eo/B) blood progenitors.

3. Finally, we aim at evaluating the effect of nasal anti-inflammatory agents on allergen-induced lower airway inflammation.


	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Increased knowledge of the influence of various types of allergen exposure on upper and lower airway inflammation and the link between these processes.

2. Increased understanding of  the role of bone marrow progenitors in the link between upper & lower airway disease.
3. Identification of new markers of upper and lower airway inflammation.

4. Publication of a manuscript on the Influence of upper airway allergen exposure on lower airway inflammation.
5. Targeting of new mechanisms leading to the development of  new molecules to prevent/treat allergic respiratory diseases to asthma.

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Development of new techniques of allergen provocation for the investigation of asthma pathophysiology and the link between upper and lower airways.
2. Development of standardized methods of nasal allergen inhalation challenge.
3. Publication (statement)t describing the various methods of allergen bronchial and nasal provocations.

4. Suggestion of new markers of airway allergic responses for future research and the influence of allergens in sensitized subjects.


	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Development of new applications for therapies targeting the upper airways in the prevention of lower airway diseases such as asthma.
2. Potential commercialization of new medications for the prevention of allergic diseases such as asthma.
3. Commercialisation of new investigational tools for research in allergic diseases.


	Project: 3.5
Cord Blood hemopoietic progenitors in atopy: Novel innate immune responses to infections and toxicants

PI:   Judah Denburg, William J. Walsh Professor of Medicine, McMaster University
	Co-Investigators:

· Mike Cyr, MAC

· Warren Foster, MAC

· Stephanie Atkinson, MAC

· Koon Teo, MAC

· Patrick Holt, U Western Australia (UWA)
· Peter Sly, UWA

· Susan Prescott, UWA
	Key Partner Organizations:

· CIHR

· HHS Grant

· American Chemistry Council

· MRC Australia

· Merck Medical School


	A. Project Objective(s) 

	1. To determine hemopoietic progenitor phenotypes and clinical responses in infants at low or high-risk for atopy, in relation to exposures to infections or toxicants in the first 1-2 years of life.

2. To develop specific biomarkers of atopy and allergic inflammation for future cohort and therapeutic studies.

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Cord blood (CB) CD34+ progenitor profiling in relation to atopic risk and in predicting early life allergy and asthma clinical outcomes.

2. Novel (CysLTR1 and CysLTR2, Toll-like receptors) markers on CB progenitors in relation to atopic risk, environmental exposures, clinical outcomes, and responses to preventive therapies.
3. Development of surrogate innate immune and hemopoietic biomarkers of allergy and asthma by Q-PCR

4. Publications and patents on above ideas and techniques

5. Provision of network platforms for CB hemopoietic progenitor biomarkers and techniques.

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Established infrastructure and protocols for CB sample cryopreservation

2. Established protocols for sample collection and sharing among several investigators

3. Developed potential surrogate molecular markers for eosinophil-lineage commitment using Q-PCR.

4. Developed expertise with birth cohort studies

5. Enhanced the understanding the effects of environmental toxicants and microbial products on the developing immune system which may lead to new treatment/prevent strategies

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Infrastructure and experience with cohort will provide basis for nation-wide CHILD cohort

2. Demonstration of the effects of nicotine and other environmental toxicants on the developing immune system may effect policy in the future 

3. Elucidation of pathways for primary and secondary pharmaceutical or probiotic interventions in the prevention of allergy and asthma.

4. Spinning off of new companies for biomarker diagnosis and therapy/management of allergic diseases.

5. Biological links of infection, innate immunity and allergic disease to be utilised in public health strategies in early life.




	Project: 3.6

The relationship between neonatal Toll-like receptor function and familial allergic asthma

PI:   Kent HayGlass, Professor and Head Department of Immunology, Faculty of Medicine, University of Manitoba
	Co-Investigators:

· Allan Becker, UM

· Anita Kozyrskyj, UM

· Aaron Marshall, UM

· Margaret Morris, UM

· Marek Rola-Pleszcynski, Sherbrooke
	Key Partner Organizations:

· 3M

· U of Manitoba

· CIHR Fellowship

· CIHR Sage

· CIHR Operating Grant

· CIHR – student fund

· MICH

· CRC

· Province of Manitoba Matching Fund


	A. Project Objective(s) 

	1. To determine the ontogeny of human innate immune capacity, specifically TLR expression and function in premature vs full term neonates. 
2. To determine the relationship between neonatal TLR expression and function, immune outcomes (cytokine, chemokine and cysLT expression) and the clinical likelihood of developing asthma as defined by parental history.
3. To assess potential ethnic/ genetic differences in innate immune capacity, specifically focussing on First Nations vs Caucasian groups. 

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Technique development: Ultrasensitive assays allow us to examine TLR-dependent human regulatory responses without reliance on pharmacologic concentrations of polyclonal activators or derivation of clones—both major potential confounders common in the current literature. 

2. This work provides the first detailed understanding of immunoregulatory circuits in premature vs full term neonates. In the coming year it will also allow us to pursue potential differences in FN vs Caucasian neonates; assessing  “baseline” innate immune capacity to a panel of TLR ligands.    

3. Understanding differences between these populations (FN vs Caucasian; premature vs term; high vs low risk of subsequently developing asthma) will (i) uncover the basic biology of successful vs dysfunctional immune regulation in these populations, thereby identifying   target candidates for future immunotherapeutic or prophylactic strategies for a specturm of immune disorders, not limited to allergic disorders, the primary focus.  

4. This project will provide experience for assessment of innate immune capacity in a much larger birth cohort that is anticipated to be established nationally. 



	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Novel approaches to assessing TLR responsiveness that provide enhanced sensitivity for detecting differences between populations

2. Understanding of ontogeny of panel of selected biomarkers of innate immune capacity, with particular focus on those relevant to development and maintenance of protective immunity vs hypersensitivity.  

3. Proteomic analysis, beginning mid-2006,  of differential activation profiles in response to different TLR ligands will generate (i) new hypotheses concerning TLR functional outcomes and (ii) provide a broader overview of  the spectrum of immune responsiveness present in human neonates. 

4. Multi-disciplinary team building, linking epidemiology, ob/gyn, nursing, pediatric allergy and basic sciences provides (i) qualitatively enhanced training opportunities and (ii) increased scientific knowledge  leading to a more complete assessment of human immune capacity at birth than is currently available. 

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Social impact: Strengthened interdisciplinary research on the most common human chronic immune disorders—allergic diseases. 

2. Social: Demonstration to Canadians (esp those with allergies or those with relatives exhibiting allergies) that this NCE is providing added value in the hunt for protection from their condition; prevention of future disease

3. Understanding of  “baseline” immune capacity in these populations, and the basic biology underlying it,  may allow targeting of interventions to decrease risk of hypersensitivity disease development for inherently high risk children.  

4. Generation of HQP, linked across the country AND  Increased public awareness of trainees (ranging from two “Sanofi-Aventis Biotechnology challenge students” , a national high school science fair competition, in HayGlass lab to clinical nurses to graduate and PDF trainees whose work in this area is supported in part by this grant.




	Project: 3.7

Antagonism of regulatory proteins involved in mediator secretion from inflammatory cells as a specific method to modulate allergic inflammation

PI:   Paige Lacy, Assistant Professor, Pulmonary Research Group, Department of Medicine, University of Alberta
	Co-Investigators:

· Gary Eitzen, UA

· Greg Downey, UofT
	Key Partner Organizations:

· CIHR-Lacy

· CIHR-Downey

· CIHR-Eitzen



	A. Project Objective(s) 

	1. To attenuate/modulate an allergic response using antagonists of the exocytic signalling mechanism in inflammatory cells. 
2. Our research plan can be divided into two interconnected sub-aims.  
· Aim 1: we will identify signalling pathway(s) downstream of Rac2 and upstream of PTP-MEG2 leading to exocytic membrane fusion using a proteomics approach.
· Aim 2: will be to investigate the effects of specific agonists and antagonists of signalling pathway components identified in Aim 1 on human inflammatory cells. We will test selected agonists and antagonists using mouse models of allergic airway inflammation

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Determining novel pathways that regulate inflammatory cell responses

2. Proteomic analysis of intracellular signalling pathways that regulate allergic inflammation

3. Identification of novel drug targets for treatment of allergic inflammation

4. Develop methods for live-cell imaging of secretion in inflammatory cells as a means to directly assess the  affects of drugs

5. High impact publications (intending to submit manuscripts in preparation to high impact journals such as Proceedings of the National Academy of Sciences, Journal of Cell Biology, Blood)

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Evaluation of the use of the GE Amersham Ettan DIGE System for 2D gel electrophoresis analysis of   proteins and their modifications during degranulation responses

2. Development of model systems for the evaluation of drug effects on secretion from inflammatory cells

3. Development of degranulating cell lines amenable to transfection technologies (using siRNA, viral transfection, etc.)

4. Enhanced understanding of drug effects on degranulation responses in inflammatory cells

5. Assessment of new and evolving proteomics techniques that will contribute towards developing a proteomics platform accessible to other members of AllerGen

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Extension of the technologies available at the Institute for Biomolecular Design, University of Alberta

2. Expansion on the use of transgenic animals for research purposes

3. Development of high-throughput analysis of drug effects on secretion




	Project: 3.8

Functional consequences of allergic disease-associated polymorphisms in innate immune receptor systems

PI:   Jean Marshall, Professor and Head, Dept of Microbiology and Immunology, Dalhousie University
	Co-Investigators:

· John Gordon, U Sask

· Tong Jun Lin, IWK

· Wenda Greer, Capital Health, NS

· Sandy Kapur, Capital Health, NS

· Wade Watson, IWK

· Greg Rex, Halifax Allergy and Asthma (A&A)
· Gina Lacuesta, Halifax A & A
	Key Partner Organizations:

· Centre for Functional Microbial Genomics

· Dalhousie Inflammation Group, IWK

· AIF Centre for Funcional Microbial Genomics

· Atlantic Research Centre, DAL

· IWK Health Centre

	A. Project Objective(s) 

	1. To establish in vitro models to assess the functional consequences of specific known TLR receptor and co-receptor polymorphisms in human mast cells.

2. To examine the effects of TLR polymorphisms on the interactions between TLR and allergen/IgE-induced signal transduction and mediator secretion by human mast cells.

3. To examine the consequences of TLR polymorphism-associated alterations in mast cell responses on their ability to modulate dendritic cell (DC) maturation and polarization of immune responses.

4. To provide model systems for examination of the consequences for human mast cell function of other polymorphisms in immune receptor and signalling molecules.

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Improved tools for the examination of the consequences TLR polymorphisms relevant to allergic disease

2. Establishment of methodology to determine the impact of specific genetic alterations on human mast cell function

3. Determination of the effects of polymorphisms in innate immune receptors on mast cell function in allergic and non-allergic individuals

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Identification of those genetic polymorphisms in Toll-like receptors associated with changes in mast cell function ( target identification )

2. Identification of novel aspects of TLR signalling useful in designing approaches to modify their function in disease

3. Establishment of methodology that allows examination of differences in mast cell responses from blood samples of normal subjects 

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Development of new product(s) to modify TLR responses

2. Development of better treatment/prevention strategies for subsets of individuals susceptible to allergic disease


	Project: 3.9

Tryptophan metabolites and glutamate receptors in the pathogenesis and therapy of allergic disease

PI:   Redwan Moqbel, Professor, Director, Pulmonary Research Group, University of Alberta
	Co-Investigators:

· Aziz Ghahary, UBC

· Warren Finlay, UA

· Marek Duszyk, UA

· Andrew Halayko, UM

· Karol McNeill, UM
	Key Partner Organizations:

· GSK



	A. Project Objective(s) 

	1. To investigate the expression and distribution of ionotropic and metabotropic Glu receptors in airway immune, inflammatory and structural cells. 
2. To investigate the effects of Trypt catabolites and known Glu receptor antagonists on the activation of cells expressing the receptors.  
3. To examine the in vitro, ex vivo and in vivo effects of Glu receptor activation by Trypt metabolites on airway smooth muscle function and the development of asthma immunopathology.  
4. To develop a local delivery system based on Glu-receptor-antagonist-laden nanoparticles to the lungs as a novel chemotherapeutic approach.
5. The overall goal and product is to modify immune and inflammatory regulatory processes by targeting tryptophan and its catabolism by the enzyme, indoleamine 2,3 dioxygenase (IDO).

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. New ideas: The study is a novel approach to understanding the mechanisms involved in altering the immune bias in allergic response including asthma by the breakdown products of tryptophan induced by the enzyme, IDO, in immune, inflammatory and structural cells.

2. Knowledge: The study will reveal tremendous new knowledge to our developing understanding of the mechanisms of immune selection through a new pathway of regulation via tryptophan and IDO.

3. Know-how: This study will provide new and exciting ways of modifying the immune response, that are novel and which hitherto have not been addressed in allergic disease.

4. Techniques: The project is replete with new applications of technologies including the development of a highly innovative delivery system that targets directly the affected organ/lymphoid tissue.

5. Patents and publications: This has the potential for a1-2 patents relating to the targeting of glutamate receptors therapeutically and to the delivery system. A significant number of papers are also expected.



	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. New therapeutic strategies involving novel products that target the receptors for various catabolites of tryptophan induced by IDO. This would include immune (T-cells), inflammatory (eosinophils) and structural (airway smooth muscle) cells.

2. New nanoparticle technologies will be introduced to deliver directly into the affected tissue specific therapeutic agents aimed at modifying immune and allergic inflammatory responses.

3. It is too early to anticipate changes to existing technologies or new policy development. However, the study has the potential to influence patterns of therapeutic approach to allergic disease especially early in the life of the individual based on our understanding the implications of immunologically-induced tryptophan breakdown.

 

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. We will endeavour steadfastly to pursue our studies with the hope that around the end of the 4th year of the study, we may be in a position to launch a new therapeutic product aimed at modifying the immunological basis of the allergic response.

2. The new therapeutic strategy and product(s) would necessitate the creation of a new business line or company to secure the development and marketing of the new material.

3. The new findings will hopefully contribute to the eventual implantation of new policies and practices by primary health providers in their care for and treatment of allergic disease.

  


	Project: 3.10

Development of an algorithm to better predict clinical responsiveness to peanut
PI:   Susan Waserman, Associate Professor, Medicine, McMaster University
	Co-Investigators:

· Kent HayGlass, UM

· Estelle Simons, UM

· Manel Jordana, MAC
· Tom Hudson, McGill

· Ann Clarke, McGill
	Key Partner Organizations:

· McGill U

· U of Manitoba

· McMaster



	A. Project Objective(s) 

	1. To develop a tool to better predict clinical allergy to peanut, so that those who are skin test positive but non-allergic will not have to unnecessarily avoid peanut, and those with true allergy can be diagnosed, possibly without oral ingestion challenge, and treated apropriately.


	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Technique development: Ultrasensitive assays allow us to examine peanut specific human regulatory responses without reliance on polyclonal activators or derivation of clones—both major potential confounders common in the current literature. 

2. This work provides the first detailed understanding of immunoregulatory circuits in (i) peanut allergic, (ii) peanut sensitized (but history negative) and (iii) peanut  non-sensitized humans. 

3. Understanding differences between these populations will  uncover the basic biology of successful vs dysfunctional immune regulation in these populations, thereby identifying   target candidates for future immunotherapeutic or prophylactic strategies. 

4. Defining differences will allow us to develop an algorithm to for development of better biomarkers of clinical sensitivity vs tolerance.   

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. New improved analytical techniques for antigen-specific assessment of human immune regulation. 

2. Increased knowledge of underlying food allergy specific immune regulation (successful vs maladaptive) in target populations. 

3. Development of an algorithm to better  predict clinical responsiveness to peanut in sensitized individuals. 



	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Demonstration to Canadians (especially those with food allergy or those with relatives exhibiting food allergy) that this NCE is providing added value in the search for better management of their condition; prediction of future disease.  

2. Increased public awareness via (i) collaboration with (Anaphylaxis Canada) of the importance of basic biology of food allergy research and (ii) presentations at Vancouver 2005 meeting of Federal Government/Food industry on tolerance and the setting of acceptable limits of food allergen “contamination” in foods.

3. Generation of HQP-- Increased public awareness of trainees  (ranging from two “Sanofi-Aventis Biotechnology challenge students”  in HayGlass lab, a national science fair competition,   to graduate and PDF trainees in both labs whose work in this area is supported in part by this grant).

4. Establishment of additional international collaborations (with Dr. W. Burks , Duke University) 




	Project: 3.11

Host environment interaction: Education of TLR-4+T lymphocytes in childhood

PI:   Qutayba Hamid, Professor, McGill University  
	Co-Investigators:

· Bruce Mazer, McGill

· James Martin, McGill
	Key Partner Organizations:

· ID Biomedical Quebec

· National Heart and Lung Association

· Northwestern University



	A. Project Objective(s) – please modify if appropriate

	1. Examine a population based cohort of atopic and non atopic children and adults for peripheral blood expression of TLR-4 and related signaling molecules on T and B lymphocytes. 

2. Using cells from a select group in the above cohort (10-15 per group) we will address the ability of CD4+ T cells to signal via TLR-4. We will specifically determine if the signaling complex of TLR-4, CD14 and MD2 is active on CD4+ T cells at different ages, and determine the result of  activation via TLR-4. We will specifically look for signal transduction molecules in the NFkB and IRF3 pathways and cytokine genes, especially related to T regulatory cells and Th1 cells. New candidate molecules for inducing T reg phenotype will be identified through a collaboration with Genome Quebec. 

3. Investigate the immunostimulatory properties of endotoxin in natural drinking water from various sources, using the above T cell culture system, as well as a characterized model of ovalbumin (OVA) sensitization in the mouse. We will test water obtained from different urban, rural and natural sources for presence of endotoxin and its effect on allergic sensitization. In order to evaluate various water treatment strategies, we will submit water from the diverse sources in Quebec, to purification strategies.  We will examine diminished bronchial reactivity and cultures of spleen and draining lymph nodes, for evidence of T reg cell phenotype.

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Improve knowledge of TLR receptors and LPS signalling

2. Obtain knowledge about the level of LPS in drinking water

3. Develop techniques or kits to test the level of LPS

4. Publications, one paper has already been published in clinical and experimental allergy and one PhD thesis 

5. Organize scientific meetings about hygiene theory

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Access to different sources and plants for water purification systems 

2. Access to human material from paediatrics population

3. Measure the amount of LPS and expression of TLR receptors using RT-PCR

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Educate the public about the relation between hygiene and allergy

2. Educate the public about the level of LPS in drinking water

3. Advise the government on measures to reduce allergic diseases


	Project: 3.12

Regulation of lung mucosal immune responses by heterologous exposure to multiple infectious and allergic agents

PI:   Zhou Xing, Associate Professor, Pathology and Molecular Medicine, and Centre for Gene Therapeutics, McMaster University
	Co-Investigators:
Manel Jordana

Martin Stampfli

Jack Gauldie
	Key Partner Organizations:

CIHR



	A. Project Objective(s) 

	1. Develop novel murine models of pulmonary heterologous virus-allergen and allergen-virus exposure and investigate mucosal immune changes. 

2. Understand how the respiratory mucosal immune system responds to heterologous exposure to more than one common respiratory infectious or allergenic agent. 

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Development of a complex experimental model of heterologous exposure, particularly involving influenza A virus and house dust mite (HDM).
2. Generation of novel knowledge as to whether and how influenza A infections can facilitate, i.e. elicit, allergic sensitization and inflammation, specifically to HDM.
The funds have just come in and the project has not yet started 

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Evaluation of the potential of both wild type and attenuated influenza A viruses to positively or negatively regulate allergen (HDM) responses.

2. Understanding of the mechanisms underlying viral-induced experimental asthmatic exacerbations.

3. Evaluation of the potential of selected viral strains as vaccination tools. 

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Knowledge as to whether an allergic (Th2)-airway environment can detrimentally affect host responses to influenza A infection/vaccination may encourage a re-consideration of some health practices. 


	Project: 3.13

Environmental impact on the epithelial immune barrier in asthma

PI:  Tony Bai, Professor, University of British Columbia
	Co-Investigators:

· 
	Key Partner Organizations:



	A. Project Objective(s) – please modify if appropriate

	4. Determine responses of non-asthmatic epithelium to atmospheric particulate matter air pollution (PM 10) and RSV alone and in combination.

5. Determine whether the size and composition of particles dictates epithelial responses by using inert carbon designer particles alone, or conjugated to either inactivated or live virus.

6. Characterize the interactions of airway epithelial cells with mesenchymal cells following exposure to a combination of PM10 and RSV.

7. Quantify airway responsiveness and inflammation, repair and remodelling following exposure to viral infections and PM10 in vivo in allergen sensitized or control mice, with or without lung specific inducible knockout of key proteins identified by objectives 1 through 3. 

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	· 

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	· 

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	


	Project: 3.14

Role of mast cells and eosinophils in allergic inflammation and fibrosis of the lung

PI:  Kelly McNagny, Assoc. Professor, University of British Columbia

CO-PIs: Paul Kubes, Professor, U Calgary

              Chris Mody, Professor, U Calgary
	Co-Investigators:

· Margaret Kelly, Assistant Prof., U Calgary
	Key Partner Organizations:

· CIHR



	A. Project Objective(s)

	Develop two strains of mice that will permit the:

1. Tracking of the development of the earliest mast cell and eosinophil precursors in vivo

2. Monitoring of their migration during steady-state and during lung inflammation in an HP model

3. Selective deletion of candidate transcription factors that may influence the production of these cells or their ability to express molecules key to their function and monitor the effects of these deletions in vivo

4. Selective deletion of molecules that may govern homing and migration of mast cells and eosinophils and track their effects in vivo

5. Selective deletion of molecules involved in TLR signalling in eosinophils and mast cells as a means of assessing the importance of these receptors in HP and other allergic diseases.

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. New Ideas: we will determine the relative importance of mast cells and eosinophils in Allergic disease, with particular emphasis on Hypersensitivity Pneumonitis. 

2. Models/Know How:  We will provide a small animal model for specifically evaluating the importance of any mast cell or eosinophil expressed gene in allergic disease.  

3. Models/Know How: This same model will be useful for developing new imaging techniques to evaluate the importance of mast cell and eosinophil migration in allergic and asthmatic disease (intravital imaging of lung, skin and other tissues).

4. Models/Know How: This same model will be useful for evaluating the effects of new therapeutics on mast cell and eosinophil development, homing, and migration….ie, new patents 

5. Associated with each of these developments we anticipate a number of high profile publications



	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. We will develop technologies for the intravital tracking homing mast cell and eosinophil and migration during allergic disease.

2. We will develop new products, processes and therapeutics for impairing mast cell and eosinophil homing and migration. 

	Potential intended and unintended consequences of the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. It is likely that the project will lead to identification of molecular targets that could alleviate the damage associated with chronic asthma and allergies.  Since these diseases affect nearly 20% of all Canadians and result in a huge loss in productivity and burden on the health care system, the development of drugs that interfere with these target genes could have a huge impact on improved health care and worker productivity.


	Project: 3.15

Study of the pathogenesis and reversibility of airway damage and repair (remodelling) during chronic mucosal immune response to environmental allergens

PI:  Jean-Pierre Lavoie, Université de Montréal
	Co-Investigators:

· Jim Martin

· Qutayba Hamid
· Jacques Lussier

· Alicia Bertone
	Key Partner Organizations:

· Meakins Christie Lab, McGill University

· The Ohio State University


	A. Project Objective(s) 

	1. Explore the mechanistic relationship between environmental allergen challenge, chronic asthmatic inflammation and airway smooth muscle (ASM) remodelling

2. Explore the clinical consequences of airway remodelling

3. Explore the mediators implicated in remodelling.

Research will be undertaken in the context of an ongoing research program on the immunoregulation of the inflammatory response following inhalational antigen challenge in an equine model of chronic asthma.

	Significant basic research deliverables/outputs,  products and services arising from your Network-supported research project (actual and / or projected) (e.g. new ideas, knowledge, know-how, techniques, patents, publications)

	1. Novel knowledge will be generated on the tissue remodeling occurring in the large and small airways associated with the chronic allergic response

2. Discovery of novel genes involved in cellular proliferation and signaling (extra and intra cellular) that impact on smooth muscle biology (proliferation, hypertrophy, apoptosis) and inflammatory processes.
3. Identification of genes regulated by inhaled corticosteroids during conditions of persistent mucosal immune response

	Significant applied research deliverables/outputs, products and services arising from your Network-supported research project (actual and / or projected) (e.g. new or improved products or processes, adoption of new technologies, new uses for existing technologies, technical solutions, new policy development, licenses)

	1. Development of new pharmaceutical drugs to target the function (increase, decrease) of proteins that are involved in cellular proliferation and signaling of smooth muscle and inflammatory processes.
2. Established whether the increased in airway smooth muscle mass occurring during the chronic asthmatic response is reversible by antigen removal and/or by corticosteroids and establish the duration of treatment required to obtain this effect

3. Determine whether the degree of airway obstruction is directly proportional to the airway smooth muscle mass in the peripheral airways

4. Develop and provide access to a preclinical natural occurring large animal model of chronic asthma to validate findings arising from the rodent models of acute allergic response on airway inflammation and remodeling 

	Potential intended and unintended consequences of  the outputs on Canadians, the economy and society (e.g. new product launch, new business line or company created, expansion of existing business, implementation of new policies or practices that improve health outcomes, new technology diffusion that enhances business capacity)

	1. Lead to the development of new drugs to treat asthma
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