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Annual Reporting for Faculty Supported Research Centres and Networks 
 

All Centres (provisional Centres; McGill Centres), Research groups and Networks that receive funding 
from the Faculty of Medicine are required to provide two components of reporting:  
• Annual Report of Activities, Outcomes 
• End-of-Year Financial Report/Proposed Budget 

 
The Annual and End of Year Reports covering the period from the 1st May until the 30th April are due 
by 4pm on May 27th 2016.  Future funding will be dependent on the prompt receipt of all 
documents as well as the evaluations made by the committee and the Faculty funds available. 

 
The completed Annual Report and the Financial Statement should be forwarded by email to: 

 
Lynda Bray (riac.med@mcgill.ca) 
Faculty of Medicine Research Office 
Phone: 514-398-5815 
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Annual Report for Faculty of Medicine Funded Centres and Networks 
The Annual Report should be set in the context of the Centre’s, Core facility’s and Network’s 

overall goals and objectives, programs and research priorities, performance indicators outlined in 
the application (or subsequently developed), activities and strategies.  

Please provide the following: 

1. Name of Centre, Unit or Institute: McGill Cystic Fibrosis Translational Research Center (CFTRc)

2. Name and contact information of the Director and/or Administrative Assistant:

Director: Dr. John Hanrahan
john.hanrahan@mcgill.ca
514-398-8320

Co-Director (Clinical): Dr. Larry Lands 
 larry.lands@mcgill.ca 
514-412-4444

Associate Director: Dr. David Thomas Manager: Dr. Annick Guyot 
david.thomas@mcgill.ca  annick.m.guyot@mcgill.ca 
514-398-2973 514-398-4323 

3. Is the centre recognized as an official Senate approved McGill Research Centre?
Yes  X       No 

4. The date the centre received Senate approval as an official McGill Research Centre

Creation of the CFTRc was approved by the McGill Board of Governors on October 8, 2015

5. Please provide the URL of the Research Centre’s or Network’s web site.
Note: The Research Centre’s or Network’s website should contain the following information: 
• all sources of funding support,
• the List of Members and their institutional affiliation,
• the activities supported by the Research Centre, Core Facility or Network, and
• Annual Reports.

This site is currently being upgraded by Rebecca Deagle
URL:  http://www.mcgill.ca/cftrc 

6. A summary of the past year’s goals and objectives, programs and research priorities and any
changes to these that may have occurred during the past year. Please indicate the extent to
which the objectives have been met.  (limit 200 words)

The goal of the CFTRc is to accelerate development of a cure for cystic fibrosis.  To achieve this
objective it provides resources and training needed to carry out mechanistic studies of CF
disease and to develop new therapeutics.  More specifically, the CFTRc provides:
- state-of-the-art core equipment for basic research, including electrophysiology, large scale
(bioreactor) culture of mammalian cells for biochemical studies, spectrofluorometry, and
imaging of protein trafficking in live cells using confocal and TIRF fluorescence microscopy,

mailto:john.hanrahan@mcgill.ca
mailto:larry.lands@mcgill.ca
mailto:david.thomas@mcgill.ca
mailto:annick.m.guyot@mcgill.ca
http://www.mcgill.ca/cftrc
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- a platform for translational research with high throughput screening equipment, libraries, a 
unique robotic workstation for epithelial electrophysiology, an automated patch clamp, and 
expertise in assay development, screening and hit validation.  
- primary cells that are isolated directly from the lungs of CF patients who are undergoing 
transplantation. The Primary Airway Cell Biobank (PACB) isolates and distributes these cells to 
researchers across Canada and internationally. It has been designated as a national resource by 
CF Canada and is partially supported by them.  
- a stimulating training environment for students and postdocs which is enhanced by 
collaboration, international conferences and workshops, and seminars by leading researchers. 
- a structure which enables liaison with Fibrose Kystique Québec (FKQ), Cystic Fibrosis Canada 
(CFC), the US Cystic Fibrosis Foundation (US CFF), UK CF Trust, and the European CF Society 
(ECFS) and which can promote awareness of CF through outreach activities.  

 
7. Please document the major achievements resulting from the use of the Funds from the Faculty, 

including any advances in knowledge, relevant publications, or international collaboration.  You 
may select from the menu of reporting items/performance indicators in Appendix 1 that may be 
relevant, noting that the menu list is not exhaustive. (Please limit your response to a maximum 
of 1 page of prose.  Please include lists of publications, grants, activities as appendices.) 
 
The CFTRc has leveraged funds provided by the Faculty to obtain additional support from CFC, 
Vertex Pharmaceuticals Inc. and the European Rare disease consortium.  It has organized and co-
sponsored a workshop/open house, a major symposium with corporate and foundation 
sponsorship, and established a new seminar series.  By co-sponsoring most events we have been 
able to promote the objectives of the CFTRc while enhancing departmental and FRQS group 
seminar programs:  

 
• The most visible achievement was our conference “2ème colloque scientifique sur la Fibrose 
Kystique: Infection et Inflammation en Fibrose Kystique” which was organized in collaboration 
with Fibrose Kystique Québec and held on May 7, 2015 at Hotel Gouverneur Place Dupuis. There 
were 7 invited speakers from across Canada, ~ scientific 120 attendees, and 6 exhibitors. The 
organizing committee included Annick Guyot, Renaud Robert, Dao Nguyen, Emmanuelle 
Brochiero, André Cantin and John Hanrahan. The symposium was used by FKQ to launch their 
annual fundraising campaign, which prominently featured both the CFTRc and the McGill Faculty 
of Medicine. The program booklet is attached (appendix 1A) 

 
• A Workshop/Open House for the Imaging Facility was organized. It featured local speakers 
and special guest lecturer Dr Robert Tarran, from the Cystic Fibrosis and Pulmonary Diseases 
Research and Treatment Center, Univ. North Carolina at Chapel Hill. This open house was to 
encourage new equipment users within the CFTRc and highlight the microscopes and 
expertise available.  There were approximately 25 attendees. Poster attached (appendix 1B) 

 
• A cutting edge seminar by Dr Jeff Brodsky, Dept. Biological Sciences, Univ. Pittsburgh was co-
sponsored by the CFTRc and integrated into the Physiology departmental seminar series. Dr. 
Brodsky is a world expert in protein quality control and introduced the term ERAD (endoplasmic 
reticulum-associated degradation) to the field. Poster attached (appendix 1C) 

 
• A seminar was given by Dr Carlos Flores, Centro des Estudios Cientificos, Valvidia, Chile on K+ 
channels in CF.  It was co-sponsored by the CFTRc and was integrated into the GEPROM seminar 
series. Poster attached (appendix 1D) 
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Governance:  
 
There have been informal meetings of groups of CFTRc members almost weekly during the past 
year, however the first formal meeting of CFTRc members was held Monday, January 25, 2016 
in the Goodman Cancer center room 601. It was attended by 16 members (13 from McGill, 2 from 
UdeM and 1 from IRCM). Agenda attached (appendix 1E) 

 
What/how much additional Funding was generated that was directly attributable to activities of 
the Centre? 
 
Activities of the CFTRc were directly responsible for generating: 
-$75,000 from CF Canada, to support operation of the Primary Airway Cell Biobank  (PACB) 
- $98,800 in revenue by the PACB plus in-kind contributions worth $36,500 from cell users (total 
$135,300 see budget)  
-$35,000 from Vertex Pharmaceuticals to support a CFTRc seminar series, which will bring 
international CF experts to Montreal every 2 months for next 2 years (see list of speakers 
attached, appendix 1F). The inaugural seminar was given by Dr. Luis Galietta from Italy on 
Wednesday, May 4th 2016. See poster attached (appendix 1G).  
- $15,000 in company sponsorships including $2,000 from the Faculty of Medicine for “Colloque 
scientifique sur la Fibrose Kystique”. The funds were directed to Fibrose Kystique Québec. 
-$75,000/yr grant (J. Hanrahan, PI) from the European consortium on rare diseases, a 
collaboration between groups in 5 countries working on CF drug development and iPSCs. 
Although not awarded to the CFTRc, the application was successful in this highly competitive 
program due to the availability of CFTRc resources. The McGill portion is funded by CIHR, FRQS 
and CF Canada. 
 
It is important to emphasize that as a translational research center, projects carried out in the 
CFTRc generated indirect costs for the University. During the past year, these indirect costs 
exceeded $117,000. Therefore, the CFTRc is a net revenue generator for the University and is a 
good investment for the Faculty of Medicine. 

 
Outreach activities 
 
• The CFTRc team ”The CFTRc ramblers / Les randonneurs du CFTRc” participated in the Great 
Stride Walk which was organized by Cystic Fibrosis Canada and held on June 7th, 2015 at the Parc 
Lafontaine in Montreal. Our team raised $1,700 for CF Canada.  This event is held every year. 
(see picture, appendix 1H) 

 
• The CFTRc hosted the “Research at a Glance Research Lab tour” at the request of Lois Graveline, 
Regional Executive Director of CF Canada, Ontario North and East. This was basically a day trip 
from Ottawa by 12 potential donors and 2 CF Canada staff members by executive bus to the 
CFTRc where they had a 30 min slide presentation, lunch and 2 h tour of the research labs and 
meet personnel. 

 
• A CFI Research Facilities Navigator site was established to publicize activities and resources: 
https://www.innovation.ca/en/navigator/CysticFibrosisTranslationalResearchCenterCFTRc 

 
Selected publications from CFTRc members: 
 
See appendix 1I  

 

https://www.innovation.ca/en/navigator/CysticFibrosisTranslationalResearchCenterCFTRc
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8. Please provide a List of New Members who joined in the past year (Full, Associate, Trainee 
noting whether graduate student or post-doctoral fellow) and institutional affiliations.  Please 
also indicate any members who have left the Centre or Network.  Add rows as necessary.  
 
Please indicate total number of members:  12 regular and 18 associate 
 
Please indicate total number of McGill Faculty of Medicine members: 11 regular and 9 associate 
 

Last, First Name Member Type Institutional Affiliation(s) 
Moraes, Chris Full Member McGill University 
Lévesque, Roger Associate Member U. Laval 
Adrian Serohijos Associate Member U. Montreal 
Francis Wong Graduate Student McGill University 
Yukiko Sato Graduate Student McGill University 

 
Chris Moraes is a new CFTRc member recently recruited to the Dept. of Chemical Engineering. 
He is a hybrid engineer (nanoengineering & mechanical and biomedical engineering) with 
research interests at the interface between engineering, biology and medicine, especially the 
role micro and nano-scale biomechanical forces play in disease and development. Recent 
honours include Canada Research Chair in Advanced Cellular Microenvironments (Tier 2), the 
NSERC Howard Alper postdoctoral prize, and the Leyerle-CIFAR prize for interdisciplinary 
research. J. Hanrahan and C. Moraes have already submitted two research grants as co-
investigators (Sanitarium and CIHR) in collaboration with Health Canada. 
 
R. Levesque is a new CFTRc member funded by Cystic Fibrosis Canada for the clinical exploitation 
of genomics data produced by the Pseudomonas International Consortium: the 1000 plus 
genomes project. He is the director of the Pseudomonas consortium involving 52 scientists from 
around the world; his laboratory hosts The International Pseudo Consortium Database at 
http://ipcd.ibis.ulaval.ca/ and is currently completing at IBIS the 1000 plus genomes sequencing, 
assemblies and annotation. He is collaborating with D. Nguyen to study microbiome and LasR 
mutant and to perform sequencing of clinical samples of bacteria (Pseudomonas a., 
Achromobacter xylosidans) for patients with respiratory diseases 
 
A. Serohijos was recruited to the Département de biochimie et médecine moléculaire at the 
Université de Montreal in September 2015. His postdoctoral training involved the development 
of molecular modeling tools for investigating CFTR structure/function and he was the first to 
define the domain-domain contacts in CFTR and their importance for gating of the channel and 
misfolding of the mutant (PNAS 105:3256,2008; JBC 283:26383, 2008). His laboratory integrates 
biophysics and evolutionary biology and applies them to diverse areas of biology, for example to 
predict the development of antibiotic resistance, which is also highly relevant to CF. 
 

9. Please describe how your activities align with the Academic or Research mission of the Faculty 
of Medicine and/or other Faculties at McGill focusing on the  activities for the current year and 
strategic plans for the subsequent year (limit  200 words) 
 
CFTRc activities align perfectly with the Faculty’s mission to educate future scientists at the 
highest standard of excellence and pursue novel research and clinical innovation to improve 
health. It provides expertise and unique infrastructure and also promotes translational research 
since the ultimate goal is to find a cure or effective treatment for CF.  In the coming year the 
biobank will expand in new directions, developing bioengineered matrices to promote epithelial 
cell differentiation in collaboration with Chris Moraes, and comparing primary cells with iPSCs 
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that have been tagged with fluorescent differentiation markers using genome editing as part of 
the E-rare consortium.  The Imaging facility will introduce new technologies including super-
resolution and single photon imaging with support from the ABIF which is led by one of our CFTR 
members, Claire Brown. The HTS facility will serve users in the GEPROM Réseau thématique" for 
FRQ-S which is being developed by Derek Bowie. Finally, the CFTRc will expand its training 
program to include an upper-level course, journal club, and partial stipends and travel awards 
for students and postdocs. Faculty funds will be used to leverage additional support from 
industry for these initiatives as we have done this year to establish the Vertex-sponsored CFTRc 
seminar series.  
 
See appendix 1J for more details about the CFTRc facilities. 
 

10. Other information: 
Please indicate how the Research Centre, Core Facility or Network has:  
• Tackled or plans to tackle issues in a manner that may not otherwise have been achievable 

without the financial support of the Faculty of Medicine 
• Increased or is planning to increase the scale and focus of research activities 
• Facilitated multidisciplinary, multi-institutional or international collaborations  

(Please limit response to 200 words) 
 
Consistent with its mission as a translational research centre, the CFTRc has ongoing service 
contracts/agreements, collaborations or licences with: 
• Verona Therapeutics Inc. (research project, two years, full support for one postdoc and 
supplies) 
• Traffick Therapeutics Inc. (research project, service contract, PACB) 
• Genzyme (PACB) 
• Galapagos (PACB) 
• Abbvie (PACB) 
• Univ. Toronto (PACB) 
• Univ. Manitoba (PACB) 
• Univ. Dalhousie/ Phasebio (service contract, PACB) 
• Novartis (PACB) 
• Vertex (service contract, HTS Facility) 
• UBC (research project) 
• Three patents have been filled (drug discovery, CF correctors) 
• NuChem (collaboration for drug discovery, medicinal chemistry) 
• Zamboni Chemical Solutions (collaboration for drug discovery, medicinal chemistry) 
• Cyclenium (The HTS facility has a partnership with Cyclenium and offers access to the Cyclenium 
QUEST Library of next generation macrocyclic compounds to investigators) 
 
Larry Lands conducts research projects in the Adult clinic at MUHC related to inflammation and 
clinical outcomes in CF. He collaborates with Dao Nguyen, Simon Rousseau, and Danuta Radzioch 
and is developing a protocol to standardize collection of CF specimens for the CF Strategic Group 
of the Réseau en Santé Respiratoire (RSR). The RSR is funded by the FRQS, is led by CFTRc 
member Emannuelle Brochiero, and also includes CFTRc members Roger Lévesque (Université 
Laval), André Cantin (Université de Sherbrooke), and John Hanrahan (McGill). Through the RSR, 
Larry Lands contributes specimens to the Pseudomonas biobank maintained by Roger Lévesque 
(Université Laval), who collaborates on a research project with Dao Nguyen. Thus the CFTRc has 
become a central player in respiratory research in Québec. 
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A CFI-9 proposal is being prepared for the 2017 Innovation Fund Competition: The 
Translational Research Initiative in Respiratory Health (& Related Rare Diseases) (TRIRH) is a 
university-supported proposal to further enhance the resources available for CFTRc members 
and their collaborators. The centre’s office in the McGill University Life Sciences Complex and at 
our partner institutions will coordinate multidisciplinary translational research with strong 
bioengineering and environmental themes. The CFI-9 proposal fits with disease-specific plans in 
the Faculty of Medicine and the new initiative towards systems medicine, and is consistent with 
the objectives of the McGill Strategic Research Plan with those of our partner institutions. Our 
CFI proposal also addresses a Core Commitment of the Faculty of Medicine Strategic Research 
Plan, namely “collaboration and partnership”, and supports three of its Strategic objectives: (1) 
to enhance McGill’s research capacity ; (2) to build and strengthen strategic alliances and 
relationships ; (3) to emphasize knowledge exchange and translation. 

 
A proposal will be submitted to CFI-IOF Reserve Fund Application 2016-17 requesting 
operating support for CFTRc facilities which are available to the University community at large 
and have a large user base.  

 
The Year End Financial Report reports on: 
• Expenditure of funding provided by the Faculty of Medicine and other sources, towards meeting 

the objectives of the Research Centre or Network; and 
• Details of any in-kind contributions provided to the Centre or Network. 
• Please include a projected budget (including request from Faculty of Medicine) for the coming 

year 
• See Appendix 2 for the “Year End Financial Report” form to complete 



2e Colloque scientifique sur la fibrose kystique 

« Infection et inflammation en fibrose kystique » 
Jeudi 7 mai 2015, hotel Gouverneur Place Dupuis, Montréal 

avec la collaboration de 

Appendix 1A



Commanditaires principaux / Main Sponsors 

 

 

 

 

Exposants / Exhibitors 

  

 
 

 

Autres partenaires de l'évènement / Other Partners 
  

 

Aucun code requis pour accéder au réseau internet 
sans fil de l’hôtel. Il suffit de sélectionner le réseau 
Gouverneur et d’ouvrir une page internet. Une 
fois les conditions d’utilisation acceptées, la 
connexion sera valide pour 24h. 

2e trimestre 2015  
 
Fibrose kystique Québec 
625, av. Président-Kennedy, bur. 505 
Montréal H3A 1K2 
514-877-6161   fkq.ca 



La magnifique collaboration du Centre de recherche 
translationnelle sur la fibrose kystique de l’Université 
McGill (CFTRc) et de Dr Cantin du CHUS l’an 
dernier nous a permis de commémorer le 25e 
anniversaire de la découverte du gène CFTR respon-
sable de la maladie. Ce fut un grand succès! 

Cette année, nous avions envie de collaborer à nou-
veau avec cette formidable équipe et cela nous a mené 
à proposer aujourd’hui ce colloque sur les infections et 
les inflammations en fibrose kystique. Un grand merci 
au comité responsable de la programmation :  

 Emmanuelle Brochiero Ph.D. (CHUM),  
 André Cantin M.D. (CHUS),  
 Annick Michelle Guyot Ph.D. (McGill),  
 John W. Hanrahan Ph.D. (McGill),  
 Dao Nguyen M.D. (McGill), 
 Renaud Robert Ph.D. (McGill). 

Ce colloque vous propose de prendre connaissance des plus récentes conclusions en matière 
diagnostic des infections, de physiopathologie de la maladie, d’espérance de vie, avec l'espoir 
de mise au point de thérapies spécifiques. 

Notre fondation travaille d’arrache-pied pour soutenir chaque année le travail de nos cher-
cheurs et cliniciens. Nous sommes ravis que certains d’entre eux aient pu se libérer aujour-
d’hui pour partager avec vous quelques éléments de leurs travaux.  

La contribution des chercheurs, cliniciens, médecins et étudiants combinée au généreux 
soutien d’entreprises et du public font une grande différence dans la recherche d’une 
solution et dans l’avancement de la cause. Il y a ainsi de l’espoir pour un remède ou un 
traitement au cours de notre vie.  

Merci à chacun d’entre vous d’avoir répondu positivement à notre invitation de participer à 
ce colloque aujourd’hui. Il me fait grand plaisir de voir réunie la grande famille des 
chercheurs, cliniciens, médecins et professionnels de la santé liés à cette cause qui nous unit. 

Je profite de cette occasion pour remercier chaleureusement Vertex pour son engagement à 
titre de commanditaire principal et inconditionnel. Merci à Merck pour son soutien 
indéfectible, année après année, merci à la Faculté de médecine de l’Université McGill et 
merci à tous les exposants et autres partenaires de l’événement. Tous ensembles, vous 
permettez à cette journée d’être non seulement possible mais de faire du colloque annuel un 
rendez-vous incontournable pour tous les professionnels engagés à trouver des solutions 
pour la fibrose kystique.  

Le président-directeur général, 

 

 

 

Mark Bordeleau 



Horaire / Schedule 

8h00 Inscription et petit-déjeuner continental / Registration and continental breakfast 

9h00 Mot de bienvenue, avec Mark Bordeleau, pdg de FK Québec 

9h05 Animation: Renaud Robert, Ph.D. CFTRc McGill University 

9h10 “Staphylococcus aureus Small-Colony Variants; virulence and impact for the CF 
lung” with François Malouin, Ph.D., Université de Sherbrooke 

9h50 “Pseudomonas aeruginosa adaptation to the CF lung, and its impact of airway 
inflammation” with Dao Nguyen, M.D., M.Sc., McGill University 

10h30 Pause-café & communications affichées 

11h00 “The Evolution of Survival in CF: Pediatrics to Geriatrics” 
with Anne Stephenson, M.D., Ph.D., Director of the Canadian CF Registry 

11h40 « Exploitation clinique de données génomiques produites par le 
consortium international Pseudomonas: le projet 1000 génomes »  
avec Roger C. Lévesque, Ph.D., Univ. Laval 

12h20 Dîner parmi les exposants et communications affichées 

13h25 Témoignage de Dominique Paré, bénéficiaire du Ivacaftor (Kalydeco) 

13h45 Communications orales (2 x 20 min.) 
 Valérie Boudreau, nutritionniste, IRCM: Abnormal glucose tolerance in 

cystic fibrosis patients: What is the contribution of insulin resistance?  
 Raquel Farias, M.D., Ph.D. student, McGill University: IL-33, an 

Inflammatory Mediator in Cystic Fibrosis Lung Disease 

14h25 « Stratégies thérapeutiques pour la correction de CFTR et l’amélioration de la 
réparation épithéliale dans les voies aériennes fibrose kystique en présence 
d’infection » avec Emmanuelle Brochiero, Ph.D., CHUM 

15h05 “Decoding the host-pathogen interactions in the CF lung” 
avec Simon Rousseau, Ph.D., Université McGill 

15h45 Pause offerte par PTC Therapeutics et communications affichées 

16h15 “Polymicrobial perspectives on airway infections in cystic fibrosis”  
with Michael G. Surette, Ph.D., McMaster University 

16h55 Récapitulation et vin d’honneur offert par Traffick 
Therapeutics  



François Malouin, Ph.D,  

 Staphylococcus aureus Small-Colony Variants: virulence 
and impact for the CF lung 

 Staphylococcus aureus (SA) and Pseudomonas aeruginosa (PA) 
are the two most frequently isolated bacterial pathogens from 
lungs of CF patients. PA has been recognized for years for its 
contribution to the worsening of disease and treatment options 
include an inhaled formulation of tobramycin.  Recent evidence 
show that the antibiotic-resistant form of SA (MRSA) can persist 
in the CF lung and also contribute to the deterioration of patient 
health.  Moreover, a simultaneous infection by MRSA and PA 
leads to a worse prognostic.  Persistence of MRSA may involve 
Small Colony Variants (SCVs), which are bacteria that remain 
hidden in the lungs.  The SCV phenotype can arise by a selective pressure provoked by PA 
or aminoglycoside antibiotics like tobramycin.  SCVs represent a phenotype specialized for 
persistence.  SCVs produce more biofilms than normal strains and can persist inside 
epithelial cells.  SCVs can also develop high levels of antibiotic resistance.  The ability of SA 
or MRSA to switch to SCVs, and vice versa, maintains a pool of SA or MRSA in the CF 
lung and increases the chances of co-infections with PA.  All three pathogens (MRSA, SCVs, 
PA) need to be controlled.  We recently discovered a natural product, tomatidine, which kills 
SCVs and significantly increases the killing of multi-resistant MRSA by tobramycin. 

 François Malouin is professor (microbiology) at the Département de biologie at the Faculté des sciences of 
Université de Sherbrooke since 2000.  He is a microbiologist that has 25+ years of academic and industrial 
experience in drug discovery for use in humans and food-producing animals.  He was recently appointed to the 
Comité d’experts scientifiques sur la résistance aux antibiotiques de l’Institut national de santé publique du 
Québec (2011-2015), a committee that is providing recommendations to the provincial government on the 
matter of antibiotic resistance. Prof Malouin obtained his bachelor degree (microbiology) at U. de Sherbrooke 
(1982), a M.Sc. degree in microbiology and immunology at U. de Montréal (1985), a doctoral degree (Ph.D.) in 
Medical Sciences (Medical Microbiology) at U. of Calgary (1988) and did postdoctoral training in the anti-
infective research group at Lilly Research Laboratories (Eli Lilly & Co., Indianapolis, USA) from 1988 to 1990. 
Prof Malouin was also assistant professor of microbiology at the Faculté de médecine of U. Laval where he 
had a Fellowship from the Medical Research Council of Canada (1990-1994). He was then recruited by 
biotechnology companies, first Microcide Pharmaceuticals, Inc., then a sister company, Iconix Pharmaceuticals, 
Inc. (California, USA) from 1994 to 2000, where he was associate director of technology development for the 
discovery of new therapeutic targets and antibiotics. He was also the co-founder of Ulysses Pharmaceuticals 
(Sherbrooke, QC). Currently at U. de Sherbrooke, his research projects aim at exploiting virulence genes for the 
development of new antibiotics and vaccines for application in human and animal health. 

 



Dao Nguyen, M.D. 

  Pseudomonas aeruginosa adaptation to the CF lung  
and its impact of airway inflammation 

Cystic fibrosis lung disease is characterized by chronic airway 
infections with the opportunistic pathogen Pseudomonas 
aeruginosa and severe neutrophilic pulmonary inflammation. P. 
aeruginosa undergoes extensive genetic adaptation to the CF lung 
environment, and adaptive mutations in the quorum sensing 
regulator gene lasR arise very commonly. Mutations in lasR alter 
host-pathogen relationships and induce exaggerated host 
inflammatory responses in respiratory epithelial cells in vitro and 
in vivo. Furthermore, CF patients infected with lasR mutants have 
increased plasma IL-8, a marker of inflammation. These findings suggest that bacterial 
adaptive changes may worsen pulmonary inflammation and contribute directly to the 
pathogenesis and progression of chronic lung disease in CF patients. 

  Dao Nguyen has received her MD.CM (1997) and MSc Epidemiology (2004) degree from McGill 
University, completed her specialty clinical training at Tufts (Boston) and McGill University, and a post-
doctoral research training at the University of Washington (Seattle) in Microbiology. She is an Assistant 
professor in the Department of Medicine at McGill University since 2009, and a clinician-scientist in the 
Division of Respiratory Medicine at the McGill University Health Centre. Her lab is focused on the molecular 
microbiology of Pseudomonas aeruginosa, biofilms and the molecular mechanisms of antibiotic tolerance, as 
well as host-pathogen interactions in pulmonary infections.  



Anne Stephenson, M.D., Ph.D. 

 The Evolution of Cystic Fibrosis: Pediatrics to Geriatrics 
 
Understanding the factors that increase the risk of death in CF is 
vital to allow clinicians to intensify medical therapy, consider new 
therapies, or refer for transplantation as the patient’s clinical 
condition dictates. Two pivotal Canadian studies, published over 
15 years ago, provided clinically useful information on predictors 
of survival in CF; however, diagnosis and management of CF have 
rapidly improved over the last 2 decades and the previously 
established predictors are no longer applicable in the current era of 
CF care. The objectives of our study were to calculate survival 
estimates for the Canadian CF population over the last 30 years 
and to identify clinical and geographic factors associated with survival in CF using 
contemporary Canadian CF registry data. Survival estimates were calculated for the entire 
cohort from 1990 to 2012. These included age at death as well as death rate. Median age of 
survival for a 5 year moving window was estimated using Cox proportional hazards models. 
There were 5,787 individuals with cystic fibrosis followed in the registry between 1990 and 
2012. Canadian median survival age has increased over time going from 31.9 years (95% 
confidence intervals [CI] 28.3-35.2) in 1990 to 49.7 years (95% CI 46.1-52.2) in 2012. 
Individuals with a BMI less than 18 kg/m2 were 1.8 times more likely to die compared to 
normal weight individuals. Other significant predictors of death included CF-related diabetes 
(CFRD), have more than 1 pulmonary exacerbation per year, and being infected with B. 
cepacia complex. This work highlights the fact that survival in Canadians with CF continues 
to increase and identified key factors that are associated with increased risk of death in a 
contemporary group of individuals with CF. Further work is required to explore the reasons 
for the improved survival in Canada and the development of a predictive model to estimate 
the risk of death in the current era of CF care would be useful for clinicians.  

  Dr. Stephenson attended medical school and internal medicine training at the University of Toronto.  She 
completed her training in Respiratory Medicine at the University of British Columbia in Vancouver in 2000 and 
has been working at St. Michael’s Hospital in the Division of Respirology since 2001. In 2010 she successfully 
completed her PhD in Clinical Epidemiology at the University of Toronto. In addition to her clinical work as a 
CF Respirologist, Dr. Stephenson is a Clinician Scientist at St. Michael’s Hospital doing epidemiological 
research in CF. At Cystic Fibrosis Canada, she is the Director of the Canadian CF Registry which records 
important clinical data on all Canadians with CF across the country.  

 



Roger C. Lévesque, Ph.D.  

 The International Pseudomonas Consortium:  
the 1000 Plus genomes project 

The International Pseudomonas Consortium (IPC) 1000 Plus 
genomes project is producing an extensive collection of 
genomes from a single species for studying genome evolution, 
comparative genomics of antibiotic resistance and virulence 
genes by cataloguing SNPs, indels and genome rearrangements. 
Given the potential link between environmental strains and 
evolution towards infection by P. aeruginosa in animals and in 
humans, we need to better understand the role of environmental 
strains in genome evolution, how patients become infected and 
identify prognostic markers for better evidence-based decisions on patient care. We are 
sequencing the genomes of more than 500 P. aeruginosa isolates from Cystic Fibrosis (CF) 
patients and 500 strains from other human and animal infections, and environmental strains. 
The objective of the IPC is to sequence a minimum of 1000 P. aeruginosa genomes, link the 
data to pseudomonas.com, potentially integrate the information with the Canadian CF 
registry and develop a user-friendly pipeline to study these genomes. We created the 
International Pseudomonas Consortium Database (IPCD) as an open source web 
application designed to not only store data for the P. aeruginosa collection but also provide 
access to each isolate’s phenotypic and genomic data. IPCD is available at the address 
http://ipcd.ibis.ulaval.ca/. IPCD combines basic information including date of isolation, 
geographical origin, clinical details, and phenotypic data and sequencing information. The 
IPCD’s general architecture was developed for easy web access and relies on a Mysql 5 
database to store data. We have selected 1000 P. aeruginosa isolates in order to represent 
maximum genomic diversity by comprehensively sampling geographic origin, VNTR/AT 
typing, host, in vitro phenotype and in vivo behaviours. High quality draft genome 
sequencing is performed using Illumina MiSeq and combining 48 genomes per run with 300 
bps paired-end libraries for a median coverage of 40 X, followed by genome assembly using 
an integrated pipeline. Priority genomes will be selected and sequenced using PACBIO RS 
technology to generate complete genome assemblies for annotation. A pipeline being 
implemented at Pseudomonas.com will be used for a standardized high throughput 
comparative genomics annotation and easy access to data for clinical applications. Clinical 
exploitation of genomics data will be supportive to molecular epidemiology performed for 
surveillance and outbreak investigation in CF and has the potential for future genotypic 
antimicrobial susceptibility testing for P. aeruginosa, as well as the identification of novel 
therapeutic targets and prognostic markers.   



  Dr. Levesque is the founder and director (2009) of the Integrative and systems biology Institute (IBIS) at 
Université Laval. He is full professor in the Département de microbiologie-infectiologie et d’immunologie, 
Faculté de médecine, Université Laval. He obtained a Ph.D. from Laval in microbiology in 1981. After 
completing postdoctoral training at Harvard University and at Cold Spring Harbor in 1984, he was awarded 
several FRSQ scholarships, an FRSQ Scholar of Exceptional Merit and recently the Robbie Award from Cystic 
Fibrosis Canada. He has participated in several CHIR grant committees including scientific officer on the 
CIHR genomics committee. He received an investigator award from the American Society for Microbiology, 
was president of the Canadian Society for Microbiologists and a member of the Canadian Bacterial Disease 
Network Centre of Excellence. His current research is funded by Cystic Fibrosis Canada, CIHR, NSERC, 
FRQNT, FRQS, Génome Québec and Genome Canada. His current interests are the development of 
genomics tools in clinical microbiology. Clinical exploitation of genomics data will be supportive to molecular 
epidemiology performed for surveillance and outbreak investigation and has the potential for future genotypic 
antimicrobial susceptibility testing, as well as the identification of novel therapeutic targets and prognostic 
markers.  

He is funded by Cystic Fibrosis Canada for the clinical exploitation of genomics data produced by the 
Pseudomonas International Consortium: the 1000 plus genomes project. He is the director of the 
Pseudomonas consortium involving 52 scientists from around the world; his laboratory hosts the The 
International Pseudo Consortium Database at http://ipcd.ibis.ulaval.ca/ and is currently completing at IBIS 
the 1000 plus genomes sequencing, assemblies and annotation.   

  

 



Emmanuelle Brochiero, Ph.D  

 Therapeutic strategies for CFTR rescue and epithelial 
repair improvement in infected cystic fibrosis airways  
/ Stratégies thérapeutiques pour la correction de CFTR et l’amélioration de 
la réparation épithéliale dans les voies aériennes fibrose kystique en présence 
d’infection  
Respiratory failure due to airway epithelial damage and 
remodeling remains the main cause of morbidity and mortality 
in CF patients. Several years ago, we thus decided to devote our 
efforts to better understand the mechanisms controlling 
epithelial repair and identify some strategies to promote airway 
regeneration.  

Our analyses of airway tissues from CF patients revealed 
extended areas of epithelial damage. Epithelial injury is a deleterious component of the CF 
pathology, since it may further impair the defense against pathogens, thus creating a vicious 
circle of infections and injuries. Although repair processes are engaged after damage to 
restore the epithelial integrity, we demonstrated that repair processes of the CF epithelia are 
less efficient than in healthy tissues, even in pathogen free-conditions. In fact, we have 
shown that the function of ion channels, especially CFTR and K+ channels, is crucial in 
airway repair. Thus, the basic CFTR defect in CF could be responsible, at least in part, for 
the inefficient epithelia repair in CF. Interestingly, we then discovered that CFTR rescue, 
with CFTR correctors, enhanced the repair capacity of airway monolayers, thus highlighting 
a new, unsuspected function of CFTR correctors. 

Bacterial infection, particularly by Pseudomonas aeruginosa, is another deleterious 
component of the CF lung disease. In addition to its involvement in the development of 
airway damage, this pathogen also affected the repair capacity of airway epithelia. 
Furthermore, we recently discovered that the presence of exoproducts from Pseudomonas 
aeruginosa impaired CFTR maturation and functional rescue by CFTR correctors. We also 
showed that part of the beneficial effect of CFTR correctors on airway epithelial repair was 
prevented by Pseudomonas aeruginosa. Of interest for CF therapeutics, we recently 
identified some of the factors that may be responsible for the deleterious effect of infection. 
We also noted that some combined treatments with CFTR correctors and potentiator 
allowed a significant level of improvement in airway repair despite the presence of infection. 

  Après avoir obtenu son doctorat à l’Université de Nice, en France en 1995, Dre Emmanuelle Brochiero a 
entrepris une première formation post-doctorale à l’Université de Montréal, sous la direction du Dr Jean-Yves 
Lapointe (1996-2000). Elle a ensuite réalisé un second stage post-doctoral dans le laboratoire du Dr Yves 
Berthiaume au CRCHUM en 2001-2002. Depuis mars 2002, Dre Emmanuelle Brochiero est chercheure au 
CRCHUM et elle est professeure agrégée au Département de médecine de l’Université de Montréal. Elle a mis 
en place un programme de recherche visant à explorer le rôle des canaux ioniques dans la physiopathologie de 
maladies pulmonaires, en particulier la fibrose kystique, le syndrome de détresse respiratoire et le cancer du 
poumon. Son laboratoire étudie notamment le rôle des canaux ioniques et l’impact des composantes 
infectieuses et inflammatoires sur les processus de réparation épithéliale. Son but est de développer de 
nouvelles stratégies thérapeutiques visant à promouvoir la régénération épithéliale en fibrose kystique et après 
des lésions pulmonaires aigues. Au cours des dernières années, Dre Brochiero a reçu des subventions de 
plusieurs organismes, dont Cystic fibrosis Canada, les IRSC et le NSERC. Elle a siégé sur plusieurs  comités 
scientifiques d’évaluation, dont celui de Cystic Fibrosis Canada.  Dr Brochiero dirige également la banque de 
tissus respiratoires du CHUM ainsi que le regroupement fibrose kystique du réseau en santé respiratoire.  



Simon Rousseau, Ph.D. 

  Decoding the host-pathogen interactions in the CF lung /  
Décoder les interactions hôte-pathogène dans le poumon FK 

One of the hallmarks of the chronic infection found in Cystic 
Fibrosis lungs is the presence of Pseudomonas aeruginosa.  P. 
aeruginosa adapts to the lung environment as the chronic 
infection progresses. One of the adaption observed is a mucoid 
phenotype. P. aeruginosa mucoidity is associated with worse CF 
lung disease and decreased survival. As CF lung disease results 
from chronic infection leading to airway inflammation, we 
determined whether the switch to a mucoid phenotype by P. 
aeruginosa has an impact on the inflammatory response of 
airway epithelial cells. In an investigation of 51 CF patients seen 
at the Montreal Chest institute, we observed higher 
inflammation, more frequent pulmonary exacerbations and worst lung function in patients 
colonized with mucoid P. aeruginosa. Moreover, we found that the mucoid phenotype of P. 
aeruginosa activated airway epithelial cells via dimerization of TLR2 to TLR6 in addition to 
that of TLR5, which occurs in both non-mucoid and mucoid strains.    

  Dr Simon Rousseau obtained his Ph.D. in cellular and molecular biology in 2000 from the Université 
Laval in Québec city. During his Ph.D. he studied the intracellular signaling pathways activated by the Vascular 
Endothelial Growth factor (VEGF) leading to endothelial cell migration, under the supervision of Professor 
Jacques Huot. He then joined the group of Professor Sir Philip Cohen at the MRC Protein Phosphorylation 
Unit in Dundee, Scotland, a world re-known scientific unit in the field of signal transduction Funded by two 
consecutives fellowships award from the CIHR, Dr Rousseau investigated the signaling pathways involved in 
pro-inflammatory cytokine production by macrophages. In January 2008, he was recruited as an assistant 
professor at McGill University and joined the Meakins-Christie Laboratories as a research director to 
investigate signal transduction mechanisms driving pulmonary inflammation. A major focus of his recent work 
has been host-pathogen interactions in Cystic Fibrosis lungs. From 2012 to 2014, he led the strategic grouping 
on Cystic Fibrosis of the Québec Respiratory Health Network. He received the 2010-2011 Robbie most 
promising new research award from Cystic Fibrosis Canada and the 2012 Bhagirath Singh Early Career Award 
in Infection and Immunity from CIHR. His research is currently funded by NSERC, Cystic Fibrosis Canada 
and CIHR and he his a Chercheur Boursier Junior 2 of the FRQS. To date his work focused on the role of 
Mitogen-Activated Protein Kinases (MAPKs) in orchestrating cellular functions has resulted in more than 40 
manuscripts that have been cited over 3500 times.  

 

 



Michael G. Surette, Ph.D. 

 Polymicrobial Perspectives on Airway Infections in 
Cystic Fibrosis 
In cystic fibrosis the chronic colonization of the lower airways by 
bacterial pathogens is the leading cause of morbidity and mortality.  
It is now well established that the lower airways in CF patients are 
colonized by a more complex polymicrobial community comprised 
primarily of bacteria found in the upper respiratory tract along with 
the traditional pathogens associated with CF airway disease.  
Considering these infections from a polymicrobial perspective 
offers new insights into disease and alternative treatment strategies. 
We have shown this community also includes pathogens missed by 
conventional CF microbiology and organisms that can enhance the 
pathogenicity of P. aeruginosa in animal models.  These observations now guide disease 
management in some patients and are being applied to other respiratory diseases.  
Considering respiratory infections as polymicrobial diseases offers new avenues to for 
treatment and possible new directions for developing new therapies.  The CF airways have 
been the focus of molecular microbiome studies, however, there remain many challenges 
that must be overcome if microbiome profiling is going to inform clinical practice. 

  Dr. Surette is currently Professor and Canada Research Chair Interdisciplinary Microbiome Research at 
McMaster University.  He is also co-director of the McMaster Genomics Facility and chair of the Research 
Subcommittee of Cystic Fibrosis Canada.  His research is addresses polymicrobial infections and bacterial 
pathogenesis, the human microbiome in health and disease, and culturing the microbiome. Specific projects are 
focused on cystic fibrosis, asthma, pneumonia, sepsis, ulcerative colitis, and irritable bowel syndrome.  His lab 
is currently supported by grants from the Canadian Institutes for Health Research, Cystic Fibrosis Canada, 
Crohn’s and Colitis Foundation of Canada and the Canadian Foundation of Innovation.   
 

 



Communications scientifiques / Oral Presentations 

 

1. Abnormal glucose tolerance in cystic fibrosis patients: What is the contribution of insulin 
resistance?  

Valérie Boudreau1,3, Adèle Coriati1,3, Imane Hammana1,3, Sophie Ziai1,3, Yves Berthiaume1,2,3, Rémi 
Rabasa-Lhoret1,2,3 

1Université de Montréal 
2Cystic Fibrosis Clinic of the Centre hospitalier de l'Université de Montréal 
3Institut de recherches cliniques de Montréal 

Background and aims: Insulin secretion defect plays a key role in the deterioration of glucose 
tolerance in patients with cystic fibrosis (CF). However, the role of insulin resistance remains unclear. 
The aim of this study is to investigate the respective roles of impaired insulin secretion and insulin 
resistance in the progression of glucose tolerance in patients with CF. 

Hypothesis: Insulin secretion and/or insulin resistance are important factors associated with the 
alteration of glucose tolerance in adult patients with CF.  

Methods: A total of 152 patients ( ≥ 18 yrs) without known diabetes from the Montréal CF cohort 
underwent a 2-h oral glucose tolerance test (OGTT) at baseline and after a 21,19 ± 5,47 months 
follow-up. Pulmonary function and anthropometric measurements were also collected at each visit. 
Based on their OGTT results, patients were then stratified in glucose tolerance groups: normal 
glucose tolerance, impaired glucose tolerance or CF-related diabetes. Their transition from a glucose 
tolerance status to another was studied.  

Results: At follow up, 55.8% of the patients kept a similar glucose tolerance (A), 14.3% improved 
their glucose tolerance (B), and 30.0% deteriorated their glucose tolerance (C). Between all 3 groups, 
patients had similar age, body mass index, glycated haemoglobin values, exocrine pancreatic 
insufficiency and inflammation levels at baseline. Genetic profile was different between the 3 groups 
(P= 0.024). Insulin secretion capacity and resistance were statistically different between groups. For 
instance, insulin sensitivity was lower in group B when compared to group A (P =0.029). Insulin 
secretion capacity and insulin sensitivity did not differ at follow-up for patients in group A. Moreover, 
patients in group B ameliorated their insulin sensitivity at follow-up (P =0.003). Insulin secretion 
capacity did not change at follow-up for patients in group C (P =0.312), however insulin sensitivity as 
well as pulmonary function deteriorated (P <0.001 and P=0.001, respectively).  

Conclusion: In the context of a reduced insulin secretion, worsening of insulin sensitivity could have 
an impact on the deterioration of glucose tolerance in patients with CF. 

 

2. IL-33, an Inflammatory Mediator in Cystic Fibrosis Lung Disease 

Raquel Farias1, Simon Rousseau2 

1Université McGill 
2McGill University 

During Cystic Fibrosis (CF), chronic infection with Pseudomonas aeruginosa (Psa) leads to an 
increase in pro-inflammatory mediators with subsequent epithelial injury. Tissue damage is further 
potentiated during acute exacerbations. In this context, inflammation is sustained through damage-
associated molecular patterns (DAMPs). These endogenous molecules are released following cell 
death and act upon pattern recognition receptors (PRRs) on immune cells. IL-33, a member of the IL-
1 family of cytokines, is a recently discovered DAMP. In addition to its transcriptional regulatory 
properties, IL-33 is a very potent neutrophil chemoattractant and a key amplifier of innate immunity. 
Our central hypothesis is that decreasing IL-33 levels will reduce inflammation in CF. 

Our first aim is to determine whether the expression of IL-33 is increased in CF airway epithelial cells 
following an acute infection with Pseudomonas aeruginosa. Secondly, we will study the signaling 



pathways regulating IL-33 expression in the CF airway epithelium. Finally, we will determine the role 
of IL-33 as a mediator of inflammation in CF. 

My data shows that CFTR∆F508 airway epithelial cells but not their wild type counterpart responded 
to the presence of Pseudomonas aeruginosa through up-regulation of IL-33 mRNA, as measured by 
RT-qPCR. Signaling through toll-like receptors is in part responsible for the increased IL-33 
expression since exposure of CFTR∆F508 airway epithelial cells to the TLR2 and 5 agonists 
PAM3CSK4 and Flagellin, respectively, significantly increased IL-33 mRNA. Furthermore, 
experiments using inhibitors of specific kinases downstream TLRs show that TAK1, Tpl2, MEK1/2 
and IKKβ modulate IL-33 expression in response to P. aeruginosa. The increase in IL-33 mRNA is 
followed by an increase in intracellular protein, as assessed by immunoblotting. Interestingly, P. 
aeruginosa increases IL-33 in the cytoplasm of both, CF and non CF airway epithelial cells. However, 
IL-33 is not released in our model of acute infection. Finally, to assess the role of intracellular IL-33 as 
a transcriptional regulator, airway epithelial cells stably expressing an NFκB luciferase reporter were 
transfected with full-length IL-33 and with two IL-33 mutants lacking a consensus chromatin-binding 
motif (CBM). Transfection with both CBM mutants attenuated NFκB transactivation in response to 
Flagellin. In line with the latter result, transfection of IL-33 constructs significantly decreased IL-8 
mRNA. 

In conclusion, P. aeruginosa increases IL-33 expression in CF airway epithelial cells. The TAK1-
IKKβ-Tpl2-MEK1/2 signaling pathway modulates IL-33 expression in response to bacterial infection. 
This is followed by an increase in intracytoplasmic IL-33. Intracellular IL-33 dampens NFᴋB 
transactivation in response to TLR5 signaling, resulting in a decrease of pro-inflammatory cytokine 
production. Future experiments will aim to identify specific intracellular IL-33 binding partners and 
potential postranslational modifications occurring in airway epithelium.  

 

Communications affichées / Poster Session 

1. Staphylococcus aureus inhibits IL-8 responses induced by Pseudomonas aeruginosa in 
airway epithelial cells 

Samuel M. Chekabab1, Richard Silverman1, Yishan Luo1, Shantelle Lafayette1, Simon Rousseau1, Dao 
Nguyen1 

1McGill 

Pseudomonas aeruginosa (PA) and Staphylococcus aureus (SA) are major respiratory pathogens and 
can concurrently colonize the airways of patients with chronic obstructive diseases, such as cystic 
fibrosis. Airway epithelial cell signalling is critical to the activation of innate immune responses. In the 
setting of polymicrobial colonization or infection of the respiratory tract, how epithelial cells integrate 
different bacterial stimuli remains unknown. Our study examined the inflammatory responses to PA 
and SA co-stimulations. Immortalised airway epithelial cells (Beas-2B) exposed to bacteria-free 
filtrates from PA (PAF) induced a robust production of the neutrophil chemoattractant IL-8 while 
bacteria-free filtrates from SA (SAF) had a minimal effect. Surprisingly, co-stimulation with 
PAF+SAF demonstrated that SAF strongly inhibited the PAF-driven IL-8 production, showing that 
SAF has potent anti-inflammatory effects. Similarly SAF decreased IL-8 production induced by the 
TLR1/TLR2 ligand Pam3CysSK4 but not the TLR5 ligand flagellin in Beas-2B cells. Moreover, SAF 
greatly impaired TLR1/TLR2-induced NF-κB activation, but not p38 MAPK. We observed this SAF-
dependent anti-inflammatory activity in several SA clinical strains, as well as in the CF epithelial cell 
line CFBE41o-. These findings show a novel direct anti-inflammatory effect of SA on airway epithelial 
cells, highlighting its potential to modulate inflammatory responses in the setting of polymicrobial 
infections. 

 



2. Characterization of airway submucosal gland epithelial cell cultures at the CFTRc  

Julie Goepp1,2, Junwei Huang1,2, Elizabeth Matthes1,2, David Y Thomas1,3, Renaud Robert1,2, John 
Hanrahan1,2,4 

1CF Translational Research Centre (CFTRc), McGill Univ. 
2Dept. Physiology, McGill Univ. 
3Dept. Biochemistry, McGill Univ. 
4Research Institute of the McGill Univ. Hospital Centre. 

Surface airway epithelial cells have been studied extensively in primary culture however less is known 
regarding submucosal gland cells, which secrete a large fraction of the fluid, mucus and antimicrobials 
that protect the surface of proximal airways. To investigate submucosal gland cultures and compare 
them with primary cultures of surface epithelium and model cell lines such as Calu-3, gland cells were 
isolated from bronchial submucosal glands by multiple cycles of enzymatic digestion, amplified in 
collagen-coated plastic flasks, enriched by differential trypsinization as described by Merten et al. 
(2003). Gland cells, which proliferated rapidly on plastic compared to bronchial surface epithelial cells, 
were plated on inserts in serum-free medium and induced to differentiate at the air-liquid interface 
into serous or mucous phenotypes using methods adapted from Widdicombe et al. (2010). Electron 
microscopy of the serous cultures revealed two cell layers, tight junctions, and predominantly electron-
dense granules. Serous cells did not have cilia and did not produce mucus, in contrast to cells with a 
mucous phenotype which expressed mainly electron-lucent granules and were covered by a 
conspicuous mucus layer. When serous monolayers were mounted in Ussing chambers in the presence 
of an apical-to-basolateral chloride gradient and the basolateral membrane was permeabilized using 
nystatin, forskolin stimulated a (reversed) short-circuit current of 11 µA.cm-2 which was abolished by 
apical GlyH-101 (100µM) and inhibited ~40% by apical CFTRinh-172 (10µM). Forskolin stimulated 
net bicarbonate secretion of 0.5 µEquiv.cm-2.h-1 across unpermeabilized cells under open circuit and 
pH-stat conditions. With a basolateral-to-apical chloride gradient, forskolin stimulated short-circuit 
currents of 13.3 µA.cm-2 which were partially inhibited by sequential additions of bumetanide (50 
µM) and DIDS (200 µM) to the basolateral side. The results suggest that gland cells can be 
differentiated to mucous or serous phenotypes and that NKCC1 and NBCe1 both contribute to anion 
secretion by serous cells under short-circuit current.  

Support: CIHR and CF Canada 

 

3. Characterizing the role for CFTR in intestinal infection 

Travis  Ackroyd1, Barbara Mindt1, Mitra Yousefi1, Daisy Ji1, Eugene Kang1, Lei Zhu1, Jie Liao.1, Bruce 
Vallance2, Jorg Fritz1, John Hanrahan1, Samantha Gruenheid1 

1McGill University 

2University of British Columbia 

Cystic fibrosis (CF) is an autosomal recessive disease that affects approximately 1 in 3000 Caucasians. 
Caused by a mutation in the Cystic Fibrosis Transmembrane Conductance Regulator (CFTR), human 
CF pathology is characterized by thick, viscous secretions and bacterial overgrowth in the lung. ∆F508 
CF mice (Cftrtm1Eur), which have a targeted insertion (“knock-in”) of the most common human 
disease-associated mutation, display little lung pathology. However, a strong phenotype is observed in 
the gastrointestinal tract of these mice including intestinal obstruction, inflammation, and bacterial 
overgrowth. 

Here we show that CF mice are highly susceptible to infection with Citrobacter rodentium, a murine 
intestinal pathogen. C. rodentium exhibits atypical localization to the jejunum, cecum, and proximal 
colon during peak infection in CF mice, as opposed to the distal colon in WT mice. In these tissues, 
bacterial loads are higher compared to WT mice, and C. rodentium is tightly associated with the 
epithelial surface. Following infection, CF mice have an altered immune response compared to WT 
mice. Notably, there is a significant influx of neutrophils, eosinophils, and monocytes as well as 
increased inflammatory cytokine expression in CF mice. Furthermore, gut-corrected CFTR mutant 
mice, which express a wild-type human CFTR transgene exclusively in intestinal epithelial cells to 
correct the intestinal defect, are also more susceptible to C. rodentium infection. This provides 



evidence that C. rodentium susceptibility in CF mice is related to loss of CFTR function in cells other 
than intestinal epithelial cells.  

Further examination is required to determine the contributing roles of immune and environmental 
factors in the observed pathology. The development and characterization of this infection model may 
provide insights related to CF associated diseases. 

 

4. Membrane Protein Complex ExbB4–ExbD1–TonB1 from Escherichia coli Demonstrates 
Conformational Plasticity 

Aleksandr Sverzhinsky1, Justin Deme1, Kristian T. Levey1, Maria Plesa1,3, David M. Carter1, Jacqueline 
W. Chung1, Lucien Fabre2, Patrick Lypaczewski1, James W. Coulton1 

1McGill University 

2Université McGill 
3Université de Montréal 

Iron acquisition at the outer membrane (OM) of Gram-negative bacteria is powered by the proton 
motive force of the cytoplasmic membrane (CM), harnessed by the CM-embedded complex of ExbB, 
ExbD and TonB.  Its stoichiometry, ensemble structural features and mechanism of action are 
unknown.  By panning combinatorial phage libraries, periplasmic regions of dimerization between 
ExbD and TonB were predicted.  Using overexpression of full-length exbB–exbD-His and tonB-S-
tag, we purified detergent-solubilized complexes of ExbB–ExbD–TonB from Escherichia coli.  
Protein-detergent complexes of ~230 kDa with a hydrodynamic radius of ~6.0 nm were similar to 
previously purified ExbB4–ExbD2 complexes.  Significantly, they differed in electronegativity by 
native agarose gel electrophoresis.  Stoichiometry was determined to be ExbB4–ExbD1–TonB1.  
Single particle electron microscopy agrees with this stoichiometry.  Two-dimensional averaging 
supported the phage display predictions, showing two forms of ExbD–TonB periplasmic 
heterodimerization: extensive and distal.  Three-dimensional (3D) particle classification showed three 
representative conformations of ExbB4–ExbD1–TonB1.  Based on our structural data, we propose a 
model in which ExbD shuttles a proton across the CM via an ExbB inter-protein rearrangement.  
Proton translocation would be coupled to ExbD-mediated collapse of extended TonB in complex 
with ligand-loaded receptors in the OM, followed by repositioning of TonB through extensive 
dimerization with ExbD.  Here we present the first report for purification of the ExbB–ExbD–TonB 
complex, molar ratios within the complex (4:1:1), and structural biology that provides insights into 3D 
organization. 

 

5. Tyrosine phosphorylation regulation of the Cystic Fibrosis Transmembrane conductance 
Regulator (CFTR) chloride channel 

Arnaud Billet1, Jia Yanlin1, John Riordan2, John Hanrahan1 

1McGill University 

2University of North Carolina 

The Cystic Fibrosis Transmembrane conductance Regulator (CFTR) channel is activated by 
phosphorylation and gated by ATP. It is generally assumed that PKA-mediated phosphorylation is 
required for maximal stimulation because exposure to PKA causes robust activation and the 
consensus sequences for phosphorylation by PKA are highly conserved among species. In a recent 
study we demonstrated that the muscarinic agonist carbachol stimulates CFTR through multiple 
signaling pathways, and about half the response was mediated by tyrosine kinases (Billet et al, 2013). 
In order to explore this non-canonical regulation of CFTR further we have used the patch clamp 
technique and inside membrane patches from BHK cells that stably express CFTR-wt or a mutant 
lacking consensus PKA sites (15SA-CFTR).  

Exogenous application of the active tyrosine kinase p60c-Src or the proline-rich tyrosine kinase Pyk2 
increased CFTR activity to levels that were similar to those elicited by PKA. The mean ratio of 
currents measured before addition of 1 mM AMP-PNP (a non-hydrolyzable analog of ATP causing 



the lock of activated CFTR) to those measured after adding AMP-PNP was 0.49 ± 0.04 (n=5) for 
p60-cSrc stimulated patches and 0.49 ± 0.02 (n=3) for Pyk2 stimulated patches vs 0.54 ± 0.04 (n=5) 
for patches stimulated by PKA. In addition, channels were spontaneously active when CFTR was 
coexpressed with v-Src or the kinase domain of Pyk2, and further stimulated by the tyrosine 
phosphatase inhibitor dephostatin. Exogenous Src strongly activated the 15SA-CFTR variant which 
lacks 15 potential PKA sites and has a negligible response to PKA. 

We conclude that tyrosine kinases can activate CFTR and that phosphotyrosine is a potent, PKA-
independent stimulus of channel activity. This has major implications for the molecular mechanism of 
regulation by the R domain and may suggest new therapeutic strategies for the treatment of CF and 
other diseases that involve abnormal CFTR function. 

Supported by the McGill University Health Centre Research Institute, NIH (NIDDK) and the 
Canadian Institutes of Health Research (CIHR). 

 

6. New opportunities for progress in CF research: the Cystic Fibrosis Translational Research 
Center (CFTRc)  

Renaud Robert1, Aurélie Cleret-Buhot1, Julie Goepp1, Stevo Radinovic1, Elizabeth Matthes1, Carmen 
Lampron1, Annick Guyot1, David Y Thomas1, John Hanrahan1 

1McGill University 

The goal of the CFTRc is to find a cure for cystic fibrosis by providing a platform for basic CF 
research and the development of therapies targeting the basic defect that underlies cystic fibrosis and 
other protein trafficking diseases. The CFTRc regroups more than 30 members who interact in 
physiology and pathophysiology, biochemistry, cell biology, ion channel biophysics, immunology, 
bacteriology, respirology and gastrointestinal physiology. The CFTRc offers unique infrastructure and 
network to give the opportunity to our members to make a breakthrough in their field. Here we 
present three state-of-the-art facilities of the CFTRc.  

The Primary Cell Culture Core Facility, the first of its kind in Canada, is dedicated to supply for CF 
research across Canada, standardized, high-quality primary epithelial cells representing genetic 
variability. This non-for-profit facility provides to researchers, highly differentiated primary epithelial 
cells that are essential for studies of airway physiology/pathophysiology, cell biology, inflammation, 
mucosal immunity, and for translational research to develop new therapeutics. This platform involves 
the establishment of a procurement network through Canada, involving several physicians and 
surgical teams, following ethical requirements. 

The CFTRc Imaging Facility has 4 state-of-the-art light microscopes to answer several questions 
about CF research. These microscopes will allow the researchers to generate high quality images and 
quantitative data for high level publications, elevating research projects to the next level. Live cell 
imaging, confocal imaging, DIC, FCS to study ligand binding in solution and in cells, TIRF, 
quantitative imaging of protein and vesicle dynamics, measurement of intra and extracellular pH, 
Ca2+, are among techniques that could be applied at the CFTRc. 

The scientific aim of the HTS Facility is to facilitate the development of chemical biology programs in 
academic labs by supporting high throughput screens of various natures through shared infrastructure, 
materials and expertise.  We aim to create an open and interactive environment to stimulate both drug 
discovery and basic research from different fields and institutions and to provide a training ground for 
graduate students and post-doctoral fellows.  We offer complete and customized services for both 
screening and non-screening projects, and provide an environment for our customers to make a 
breakthrough in their field.  We strive to establish an enduring relationship with our customers and 
collaborators in addressing their research needs and expertise. 

In conclusion, to accomplish its mission, the CFTRc is (1) enhancing CF research by offering unique 
infrastructure, state-of-the-art equipment, and network resources that accelerate breakthroughs in the 
field, (2) providing a translational research platform for the development of therapies that target the 
basic defect underlying CF and other protein trafficking diseases, (3) developing a trans-Canada lung 



tissue procurement network and isolate and distribute cells to researchers across the country. This 
poster will present the center and its main facilities. 

 

7. The impact of Pseudomonas aeruginosa lasR mutants on airway inflammation in chronic 
lung infections 

Shantelle Lafayette1,2, Daniel Houle2, Trevor Beaudoin1,2, Lucas Hoffman3, Jane Burns3, Ajai 
Dandekar3, Nicole Smiley3, Josephine Chandler3, James Zlosnik4, David Speert4, Joanie Bernier5, Elias 
Matouk1,5, Emmanuelle Brochiero6, Simon Rousseau1, Dao Nguyen1,2,5 

1McGill University 

2Research institutes of the McGill University Health Centre 

3University of Washington 

4University of British Columbia 

5MUHC 

6CRCHUM 

Nearly 80% of adult cystic fibrosis (CF) patients develop chronic Pseudomonas aeruginosa (Pa) airway 
infections. This progressive and often fatal lung disease is characterized by severe neutrophilic 
inflammation. Null mutations in lasR, which encodes a quorum sensing regulator that activates the 
expression of several acute virulence factors, frequently arise in Pa strains infecting CF airways; up to 
30% of chronically-infected patients harbor lasR null mutants. While attenuated in acute virulence, 
lasR null mutants are paradoxically associated with decreased lung function and worst prognosis in CF 
patients. We hypothesize that phenotypic changes occurring in lasR null mutants may alter 
inflammatory responses in CF airways thereby affecting the progression of chronic lung disease.  

Our study focused on two fully sequenced clonally-related Pa isolates taken from a single patient: the 
late (L) isolate, isolated 7.5 years after the early (E) isolate, had accumulated 68 mutations including a 
lasR null mutation. In vitro stimulation of human airway epithelial cells (AEC) with diffusible 
planktonic and biofilm products from the E and L isolates revealed that the L isolate elicited a 
significantly more robust IL-6 and IL-8 inflammatory response. The increased IL-6 and IL-8 levels 
from AECs stimulated with the L isolate were due to the inability of this strain to produce the LasR-
regulated secreted protease LasB, which is capable of degrading both cytokines. Furthermore, we 
found that Pa strains that produce less LasB stimulate increased neutrophil recruitment in vitro. 
Studies using a murine model of chronic Pa airway infection to characterize the in vivo inflammatory 
response to Pa strains harboring lasR mutations are ongoing.  

Understanding how loss of function mutations in lasR, modulate host inflammatory responses and 
promote bacteria persistence can provide us insights into the pathogenesis of chronic infections, a 
paradigm distinct from acute virulence. 

 

8. Toward Single-Cell Genomic Analysis with Single-Molecule Sensitivity 

François Michaud1, Daniel Berard1, Sabrina Leslie1 

1Université McGill 

Linearly extending long DNA molecules in sub-50 nm nanochannels for genomic analysis, while 
retaining their structural integrity, is a major technological challenge. We employ ``Convex Lens-
induced Confinement'' (CLiC) microscopy to gently load DNA into nanogrooves from above, 
overcoming the limitations of side-loading techniques used in direct-bonded nanofluidic devices. In 
the CLiC technique, the curved surface of a convex lens is used to deform a flexible coverslip above a 
glass substrate, creating a nanoscale gap that can be tuned during an experiment to load and confine 
molecules into nanoscale features embedded in the bottom substrate. Since DNA molecules are 
loaded into the embedded nanotopography from above, CLiC eliminates the need for the high 
pressures or electric fields required to load DNA into direct-bonded nanofluidic devices. To 
demonstrate the versatility of CLiC, we confine DNA to a variety of nanostructures (linear, circular, 
gridded patterns of nano grooves), demonstrating DNA nanochannel-based stretching and 



denaturation mapping (Berard et al, PNAS 2014). We have successfully extended DNA in as small as 
27-nm channels, achieving high stretching (90 percent) that is in good agreement with Odijk 
deflection theory and demonstrating mapping of genomic features using denaturation analysis. 
Additionally, we have recently demonstrated single-fluorophore resolution and resolved nick-labeled 
DNA in these devices, establishing compatibility with a suite of DNA mapping methods in the 
biotechnology sector. 

 

9. McGill Life Sciences Complex, Advanced BioImaging Facility (ABIF) 

Erika Wee1,2,3, Cleret-Buhot A.1,2,3, Brown C.M.1,2,3 

1McGill University 

2Advanced BioImaging Facility (ABIF) 

3Life Sciences Complex 

The ABIF provides the research community at McGill University and the Montreal scientific 
community with access to advanced imaging equipment for cellular and tissue imaging, as well as 
technical support from our facility staff with over 35 years of combined microscopy experience. The 
facility aims to support researchers on all aspects of their research projects from sample preparation to 
publication. The facility offers thirteen microscope platforms for such things as: confocal microscopy, 
laser micro-dissection, total internal reflection fluorescence (TIRF) microscopy, live cell imaging, 
spectral imaging, FRET, FRAP, photo-activation, fluorescence correlation spectroscopy (FCS), high 
content/throughput automated imaging (HCS), automated image processing assays (cell cycle, mitotic 
index, translocation), image correlation spectroscopy and advanced image processing and analysis 
(Imaris, MetaMorph, ImagePro, AutoQuant). Basic and advanced training is available and users have 
ongoing support for all of the equipment and analysis workstation in our facility. The facility also 
provides advice on specific applications such as sample preparation, fluorescent dyes, fluorescent 
proteins, live cell imaging, cameras, appropriate microscopy platforms for given applications, and 
image processing and analysis. 

 

10. Canaux K+ en tant que cibles thérapeutiques dans la réparation et la régénération de 
l'épithélium respiratoire humain fibrose kystique 

Damien Adam1,2, Claudia Bilodeau1,2, Émilie Maillé1,2, Manon Ruffin1,2, Martin-Yvon Desrosiers1,2, 
Shantelle Lafayette4, Simon Rousseau4, Dao Nguyen4, Christelle Coraux3, Emmanuelle Brochiero1,2 

1Université de Montréal 
2CRCHUM 

3Inserm UMR-S 903 

4McGill University 

Introduction : La défaillance respiratoire liée au dommage et remodelage progressif de l’épithélium 
des voies aériennes est la principale cause de mortalité chez les patients fibrose kystique (FK). Or, nos 
précédents travaux ont démontré que l’épithélium FK présentait un retard et un défaut de 
réparation/régénération suite à ces lésions. Il est donc primordial de développer des stratégies 
favorisant sa réparation/régénération afin de restaurer ses fonctions. De façon intéressante, nous 
avons précédemment  observé que la correction de CFTR et l’activation des canaux K+ permet de 
stimuler les processus de réparation. 

Objectifs : Notre but était d’étudier le rôle d’un canal K+ voltage-dépendant, le canal KvLQT1, dans 
la réparation/régénération de l’épithélium des voies aériennes et d’identifier les composés activateurs 
de ce canal, en combinaison ou non avec les correcteurs de CFTR, capables d’améliorer efficacement 
ces processus dans un contexte exempt ou non d’infection.  

Méthodologie : La vitesse de réparation a été évaluée in vitro sur des cultures de cellules épithéliales 
FK et non-FK non-différenciées en monocouches et de cellules différenciées en interface air-liquide 
(IAL). La cinétique de régénération été évaluée non seulement in vitro sur des cultures différenciées 
en IAL (quantification des cellules ciliées par un immunomarquage de la tubuline-β et localisation du 



canal CFTR observée par microscopie confocale) mais également dans le modèle de xénogreffe 
bronchique humanisée dans la souris nude (analyses histologiques). Les cellules sont soumises à des 
traitements pharmacologiques (inhibiteurs et activateurs des canaux KvLQT1, en absence ou en 
présence des correcteurs de CFTR) et exposées ou non à des exo-produits sécrétés de P. aeruginosa 
(PsaDM). 

Résultats : Nous avons tout d’abord observé que l’expression totale de la protéine canal KvLQT1 
n’est pas modifiée suite à une exposition des cellules non-FK et FK à des exo-produits sécrétés de P. 
aeruginosa (PsaDM). De plus, l’activation du canal KvLQT1 accélère la vitesse de réparation alors que 
son inhibition induit un ralentissement de la réparation de monocouches indifférenciées de cellules 
primaires épithéliales non-FK en présence ou non d’infection. Dans les cultures FK, la correction et 
potentialisation du CFTR (avec le Vx809 et le Vx770)  améliore la réparation, mais cet effet est altéré 
en présence d’infection. De façon intéressante, l’activation du KvLQT1 permet de stimuler la 
réparation épithéliale malgré la présence d’exoproduits bactériens. Nous montrons également le rôle 
du canal KvLQT1 dans la réparation de cultures de cellules différenciées non-FK cultivées en IAL. Le 
traitement par le R-L3 tout au long de la culture en IAL  accélère également la ciliogenèse alors que le 
traitement par le clofilium l’inhibe, indiquant un rôle de ce canal dans la différentiation et régénération 
épithéliale. En effet, les résultats obtenus avec notre modèle de xénogreffe montrent que l’exposition 
des greffons à l’inhibiteur de KvLQT1 ralentit la régénération. 

Conclusions : Nos résultats montrent que la fonction du canal KvLQT1 est cruciale pour la 
réparation et la régénération des épithélia des voies aériennes. De façon intéressante, nous montrons 
pour la première fois que l’activation de ce canal permet de favoriser la réparation des lésions de 
l’épithélium non-FK et FK, et ceci malgré la présence d’infection. Nos expériences montrent 
également que ce canal joue un rôle important dans la régénération et la fonctionnalité épithéliale, et 
notamment sa capacité à former des cellules ciliées. 

Nos travaux sont supportés par Cystic Fibrosis Canada, l’association française Vaincre la 
mucoviscidose et le RSR de FRQS pour la biobanque du CRCHUM. 

 

11. The Role of SMPD1 in the Innate Immune System’s Response to Respiratory Bacterial 
Infections  

Elyse MacFadden-Murphy1, Simon Rousseau2 

1McGill University 

2McGill University 

Sphingomyelin phosphodiesterase (SMPD1) is responsible for converting sphingomyelin to ceramide. 
Niemann-Pick disease (NPD) types A and B are rare autosomal recessive diseases that are 
characterized by having decreased SMPD1 activity and thus have a lack of ceramide. Cystic Fibrosis 
(CF) is a hereditary disease where by chronic respiratory bacterial infections leads to the morbidity and 
mortality of this disease, and increased ceramide levels in the lungs. Ceramides are potent activators of 
p38α MAPK. These two fatal diseases involve genetic mutations causing imbalances in ceramide levels 
and metabolism. As a result patients have increased susceptibility to respiratory bacterial infections. 
Bacterial infections and the subsequent inflammation involve an increase in phosphorylation of p38α 
MAPK. Upon bacterial infection, epithelial cells send distress signals by secreting cytokines, which are 
involved in neutrophil migration to the site of infections. The overall goal of this project is to explore 
SMPD1’s role in defense against bacterial infection via activation of p38α MAPK by stimulation with 
P. aeruginosa diffusible material (PsaDM), an important infective agent of CF airways. To examine 
this, several methods are performed in human airway epithelial cells (AEC) exposed to bacterial 
stimuli. Firstly, immunoblots are used to visualize and quantify the phosphorylation of p38α MAPK 
activation. Secondly, real-time quantitative PCR is performed to measure messenger RNA levels to 
evaluate SMPD1 expression and the expression of pro-inflammatory cytokines. Furthermore, I have 
generated stable AECs expressing a short-hairpin RNA (shRNA) against SMPD1. The data shows 
that when SMPD1 is knocked down, there is an elevation of p38α activation at the basal level, an 
overall elevation of cytokines produced, and greater number of neutrophils recruited. Understanding 



the role played by SMPD1 in host defense mechanisms of the lungs is crucial to develop novel 
therapies aimed at improving the quality of life of patients suffering from CF and NPD. 

Acknowledgements: Dr. Simon Rousseau’s Lab, CIHR, MUHC.  

 

12. Impact of correctors and potentiator combinations on CF airway epithelial repair under 
infectious conditions 

Claudia Bilodeau1,2, Damien Adam1,2, Manon Ruffin1,2, Nguyen Thu Ngan Trinh1,2, Émilie Maillé1,2, 
Simon Rousseau3, Emmanuelle Brochiero1,2 

1Centre de recherche du CHUM 

2Université de Montréal 
3McGill University 

Cystic fibrosis (CF) caused by CFTR mutations is characterized by bacterial colonization and chronic 
inflammation leading to a progressive damage of the airway epithelium. Our previous studies 
highlighted a delayed wound repair in CF airways that could be due, at least in part, to the basic defect 
of CFTR. Accordingly, improved repair rates were measured after CFTR correction with VRT-325. 
However, our data also indicated that CFTR correction and repair improvement  were  compromised 
in presence of Pseudomonas aeriginosa diffusible material (PsaDM). Because the use of CFTR 
corrector in combination with CFTR potentiator has been shown to elicit a better restoration of 
�F508-CFTR function, we then decided to test the impact of this combination on epithelial repair 
under non-infectious and infectious conditions.  

For that purpose, we evaluated the efficiency of the CFTR correctors (VRT-325, Vx-809) and 
potentiator (Vx-770) on the early phases of epithelial repair, by performing wound healing 
experiments on different cell models as well as on human primary airway epithelial cells, in the 
absence or presence of PsaDM. 

We first confirmed that Vx-770 slightly increased the repair rates of non-CF NuLi-1 cell monolayers 
and as well as non-CF primary airway epithelial cell monolayers in the absence of infection. CFTR 
correction, with VRT-325 or Vx-809, significantly improved the repair capacity of the CuFi-4 cell line 
carrying ∆F508/G551D mutations, whereas VRT-325 only was able to enhance the wound healing 
rates of CuFi-1 (carrying ∆F508/∆F508mutations). Interestingly, a higher increase in CuFi-4 and 
CuFi-1 repair rates were observed with the combination of a corrector (VRT-325 or Vx-809) and a 
potentiator (Vx-770) compared to a treatment with a corrector alone.  Similarly, the epithelial repair 
capacity of CF human primary airway cells was enhanced after rescue with Vx-809 or VRT-325, but 
this improvement was further marked after a combined treatment with corrector and potentiator. In 
the presence of infection (PsaDM), the beneficial effect of VRT-325 or Vx809 on human primary 
airway epithelial repair was severely impaired, but a significant improvement in wound healing rates 
was observed with the combination of corrector/potentiator, even in presence of PsaDM.  

Altogether, our data first demonstrated that the presence of infectious products affected the ability of 
CFTR correctors to improve CF airway epithelial repair. However, CFTR functional rescue with 
CFTR corrector in combination with potentiator allowed a better restoration of repair rates, even in 
the presence of infection.   

Project supported by Cystic Fibrosis Canada, Vaincre la Mucoviscidose (VLM) and Biobank of 
CRCHUM and RHN of FRQS.  

 

13. Impact d'exoproduits de Pseudomonas aeruginosa sur la fonction du canal CFTR dans les 
cellules épitheliales des voies aériennes 

Émilie Maillé1, Nguyen Thu Ngan Trinh1,2, Claudia Bilodeau1,2, Manon Ruffin1,2, Marie-Claude 
Quintal3, Martin Y Desrosiers1, Simon Rousseau4, Emmanuelle Brochiero1,2 

1CRCHUM (Université de Montréal) 

2Département de médecine, Université de Montréal 



3CHU Sainte-Justine 

4McGill University 

La présence d’infections bactériennes à P.aeruginosa (PA) dans les voies aériennes est une 
caractéristique de plusieurs pathologies pulmonaires telles que les maladies pulmonaires obstructives 
chroniques (MPOC) et la Fibrose Kystique (FK).  Cet aspect de la pathologie a été grandement étudié, 
mais son rôle sur la fonction du canal CFTR, n’est pas clairement défini. Nous avons donc évalué 
l’impact d’exoproduits de PA (PSADM), sur l’expression et la fonction de CFTR dans les cellules 
épithéliales des voies aériennes non Fibrose Kystique ainsi que leurs impact sur la correction du CFTR 
muté  delta-F508 par le VRT-325 dans les cellules épithéliales des voies aériennes Fibrose Kystique. 

Tout d’abord, nous avons pu constater que la présence de PSADM diminue le courant et l’expression 
de CFTR dans les cellules épithéliales bronchiques non-FK (CFBE wt) via une augmentation de la 
vitesse de dégradation et une diminution de la synthèse de la protéine. Dans les cellules épithéliales 
bronchiques FK (CFBE delta-F508), le PSADM réduit de façon importante la maturation du CFTR 
induite par le correcteur VRT-325.  Nous avons observé le même effet délétère du PSADM sur la 
fonction du canal CFTR dans les cellules primaires non-FK ainsi que sur la correction de la fonction 
du CFTR delta-F508 par le VRT-325 dans les cellules primaires FK. Afin d’identifier plus finement les 
exoproduits de PA entrainant cet effet, nous avons étudié l’impact de filtrat provenant de souches 
mutantes de PA et nous avons pu constater que les exoproduits sous le contrôle du quorum sensing 
LasR semblent grandement impliqués dans la perte de correction et de maturation du CFTR  delta-
F508 dans les CFBE. 

En conclusion, la présence de PA affecte la fonction et la correction du canal CFTR, suggérant que 
l’efficacité des correcteurs de CFTR pourrait être limitée par la présence d’agents infectieux chez les 
patients FK. 

Supporté par : CFC, FRSQ-RSR, Banque de tissus respiratoire CRCHUM-RSR  

 

14. The downregulation of CFTR due to cigarette smoke is not likely mediated by the aryl 
hydrocarbon receptor pathway nor the MEK/ERK1/2 pathway 

Hilalion Ahn1, Renaud Robert1, Elizabeth Matthes1, John Hanrahan1 

1McGill University 

The cystic fibrosis transmembrane conductance regulator (CFTR) is a chloride channel expressed in 
lung epithelial cell membranes and is essential for maintaining normal airway homeostasis. Cigarette 
smoke exposure significantly reduces the expression and function of CFTR; however little is known 
about the mechanism by which CFTR is internalized. It has recently been reported that cigarette 
smoke activates both the aryl hydrocarbon receptor (AhR) and the MEK/ERK1/2 MAPK pathway, 
leading to upregulation of inflammatory cells, increased mucus production, and ultimately the disorder 
of lung epithelium homeostasis. Given this, we hypothesize that the AhR pathway and the 
MEK/ERK1/2 MAPK pathway mediates the downregulation of CFTR that is induced by cigarette 
smoke in airway epithelial cells.  

To test this hypothesis, we measured short-circuit current across monolayers of cystic fibrosis 
bronchial epithelial cells (CFBE41o-) that had been complemented with wild-type CFTR. 
Independent treatment with aryl hydrocarbon antagonists or MEK/ERK1/2 MAPK inhibitors failed 
to block the decrease of CFTR activity induced by cigarette smoke extract. These results suggest that 
the AhR pathway nor the MEK/ERK1/2 MAPK pathway are likely to play a role in downregulating 
CFTR channels during acute cigarette smoke exposure. 

 

  



 



 
 

 

 

 



Imaging Facility 

Thursday  July 9th, 2015 

1:00 – 1:30pm  Introduction 
1:30 – 2:15pm  FCS and TIRF - Zeiss 
2:30 – 3:15pm  Lecture: Dr Robert Tarran, UNC 
3:15 – 3:45pm  Coffee Break -     &  
3:45 – 5:00pm  Demos sessions on LSM780 and SD/TIRF 

Guest Speaker  
Dr Robert Tarran, University of North Carolina 
“New Methods for Imaging Airway Surface Liquid” 

MCINTYRE BUILDING – ROOM 1034 

REGISTRATION IS FREE BUT REQUIRED CFTRc.Imaging@gmail.com 
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SEMINAR ANNOUNCEMENT 

Guest Speaker: 

Dr. Jeff Brodsky 
Department of Biological Sciences 

University of Pittsburgh 

Title: 

"Endoplasmic Reticulum Associated Degradation 
and Protein Conformational Diseases: Novel 

Therapeutics and Lessons from Model Systems" 

Date: Friday, September 11th, 2015 

Time: 11:00 a.m.  

Place: Room 1034, 10th floor 
McIntyre Medical Sciences Bldg. 
3655 Promenade Sir William Osler 
Montreal, QC H3G 1Y6 

Refreshments will be served before the seminar 
Enquiries:  Hanna Noga 514-398-4318 or hanna.noga@mcgill.ca 
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   Carlos A. Flores, Ph.D. 
Researcher, Centro de Estudios Científicos (CECS), 

Valdivia, Chile

Role of KCNN4 (KCa3.1) in Transepithelial Transport of the Airways: 
Implications for Cystic Fibrosis 

15 septembre 2015 

11 h 30  /  Salle 1120  /  Pavillon Paul-G.-Desmarais , U de M 

Invité du Dr John Hanrahan 
john.hanrahan@mcgill.ca 
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CFTRc Members Meeting Agenda 
Conference Room 601 

McGill Goodman Cancer Research Building 
1160 Pine Avenue West 
Montreal, Qc H3A 1A3 

Monday, January 25th 2016 from 11:00 am to 1:30 pm 

1) Welcome and approval of agenda

2) Review by-laws and revise as necessary

3) Establish CFTRc board and advisory committee

4) Early preparations for Annual Report

5) Budget for 2015-2016

6) Membership

7) CF seminar series and conference co-organized with FKQ

8) Training and program enrichment

9) Funding opportunities: CFI-9, CFF Research Development Program, CFC proposal, Industry

contracts 

10) Integration of basic and clinical research and clinical trials

11) Resources available to CFTRc members

12) Community outreach

13) Competition for a CFTRc logo design

14) Other matters arising

Appendix 1E



Please find below a list of proposed speakers for the CFTRc Seminar Series. 

PROPOSED SPEAKER 

Name: Deborah Bains Specialty: glucose transport in airway 
epithelial cells and CF diabetes 

Name of Institution: St-George’s University of London - Institute of Infection and Immunity 
Address: St-George’s University of London - Cranmer Terrace - London SW17 0RE – United 
Kingdom 
Email: d.baines@sgul.ac.uk Phone: 020 8725 0916 

PROPOSED SPEAKER 

Name: Frédéric Becq Specialty: CFTR pharmacology 
Name of Institution: Université de  Poitiers 
Address: Bâtiment B36 - 1, Rue Georges Bonnet - TSA 51106 - 86073 Poitiers Cedex 9 - 
France 
Email: frederic.becq@univ-poitiers.fr Phone: +33 5 49 45 37 29 

PROPOSED SPEAKER 

Name: Jennifer Bomberger Specialty: host pathogen interactions 
Name of Institution: University of Pittsburgh, Department of Microbiology and Molecular 
Genetics 
Address: 416 Bridgeside Point II – 450 Technologyn Drive – Pittsburgh – PA 15219-3143 - 
USA 
Email: jbomb@pitt.edu Phone: 412-624-1963 

PROPOSED SPEAKER 

Name: Valérie Chappe Specialty: CFTR regulation 
Name of Institution: Dalhousie University, Department of Physiology and Biophysics 
Address: 3R1, Sir Charles Tupper, 5850 College Street - PO Box 15000 – Halifax – Nova 
Scotia - B3H 4R2 - Canada 
Email: valerie.chappe@dal.ca Phone: 902-494-2995 

PROPOSED SPEAKER 

Name: Aleksander Edelman Specialty: CFTR rescue and cytoskeleton 
Name of Institution: Institut Necker Enfants Malades – Département Biologie Cellulaire 
Address: Faculté de Médecine Paris Descartes - Bâtiment Leriche - 14 Rue Maria Helena 
Vieira Da Silva - CS61431 75993 Paris Cedex 14, France 
Email: aleksander.edelman@inserm.fr Phone: +33 (0)1 72 60 64 10 

Appendix 1F



PROPOSED SPEAKER 

Name: Raymond Frizzell Specialty: mechanisms of salt transport and 
membrane trafficking 

Name of Institution: University of Pittsburgh, Department of Cell Biology 
Address: 7116 Rangos Research Center - Children's Hospital of Pittsburgh - One Children's 
Hospital Drive - 4401 Penn Avenue - Pittsburgh, PA 15224 - USA 
Email: frizzell@pitt.edu Phone: 412-692-9449 

 
 

PROPOSED SPEAKER 

Name: Luis Galietta Specialty: CFTR drug development 
Name of Institution: University of Genoa 
Address: Università degli studi di Genova - Via Balbi 5 - 16126 Genova - Italy 
Email: galietta@unige.it Phone: 39 010 5737581- 496 

 
 

PROPOSED SPEAKER 

Name: Markus Mall Specialty: SLC26A9 
Name of Institution: University of Heidelberg 
Address: University Medical Center for Children and Adolescents - Angelika-Lautenschläger-
Hospital - Department of Pediatric Oncology, Hematology, Immunology and Pulmonology - 
Im Neuenheimer Feld 430 - D-69120 Heidelberg - Germany 
Email: marcus.mall@med.uni-heidelberg.de Phone: +49 6221 - 56 83 45 

 
 

PROPOSED SPEAKER 

Name: George O’Toole Specialty: microbiology, biofilms 
Name of Institution: Dartmouth College, Department of Microbiology and Immunology 
Address: Rm 202 Remsen Building - Department of Microbiology and Immunology - Geisel 
School of Medicine at Dartmouth – Hanover – NH 03755 USA 
Email: georgeo@dartmouth.edu Phone: (603) 650-1248 

 
 

PROPOSED SPEAKER 

Name: Bradley Quon Specialty: biomarkers in cystic fibrosis 
Name of Institution: University of British Columbia – Department of Medicine 
Address: Centre for Heart Lung Innovation - St. Paul’s Hospital - Burrard Building - Room 
166 - 1081 Burrard Street – Vancouver – British Columbia - V6Z 1Y6 - Canada 
Email: bradley.quon@hli.ubc.ca Phone: (604) 806-8346 x68395 

 
 
 



PROPOSED SPEAKER 

Name: Felix Ratjen Specialty: clinical trials, emerging therapies 
Name of Institution: University of Toronto & Hospital for Sick Children 
Address: SickKids - 555 University Avenue – Toronto - Ontario - M5G 1X8 - Canada 
Email: felix.ratjen@sickkids.ca Phone: 416-813-6167 

 
 

PROPOSED SPEAKER 

Name: Pradeep Singh Specialty: microbiology, biofilms 
Name of Institution: University of Washington – Division of critical care and pulmonary 
medicine 
Address: University of Washington Medical Center - 1959 N.E. Pacific - Campus Box 357242 
– Seattle - WA 98195 
Email: singhpr@u.washington.edu Phone: 206-221-7151 

 
 

PROPOSED SPEAKER 

Name: Michael Surette Specialty: airway infection 
Name of Institution: McMaster University, Department of Medicine 
Address: McMaster University – 1280 Main Street West – Hamilton – Ontario – L8S4L8 - 
Canada 
Email: surette@mcmaster.ca Phone: 905-525-9140 ext.21964 

 
 

PROPOSED SPEAKER 

Name: Stuart Turvey Specialty: airway inflammation 
Name of Institution: University of British Columbia – Department of Pediatrics 
Address: Child & Family Research Institute - A5-145 - 950 West 28th Avenue – Vancouver – 
British Columbia - V5Z 4H4 - Canada 
Email: sturvey@cw.bc.ca Phone: 604-875-2345 ext. 5094 

 
 

PROPOSED SPEAKER 

Name: Neeraj Vij Specialty: pathogenesis of obstructive lung 
diseases 

Name of Institution: Central Michigan University, College of Medicine & Foundational 
Sciences 
Address: CMED Research Building - Room 120 - 2620 Denison Drive - Mount Pleasant - MI 
48859 - USA 
Email: vij1n@cmich.edu Phone: 989-774-6453 

 



Luis J.V. Galietta, Ph.D. 
U.O.C. Genetica Medica, Istituto Giannina Gaslini. 16147 Genova, ITALY

“Ion transport in bronchial epithelia under mucous metaplasia conditions” 

Mucous cell metaplasia, consisting of a marked increase in the number of mucus-producing goblet 
cells, is driven by the Th-2 cytokines IL-13 and IL-4. In short-circuit current recordings, human 
bronchial epithelial cells treated with IL-4 for 72 hrs show increased calcium- and cAMP-activated 
chloride/bicarbonate secretion. The upregulation of the calcium-dependent component is consistent 
with a strong expression of TMEM16A protein, which occurs in non-ciliated MUC5AC-positive cells.  
A large percentage of these cells also express the anion exchanger SLC26A4 (pendrin). The cAMP-
dependent component is instead mediated by CFTR.  However, CFTR expression does not appear 
to be increased by IL-4. Therefore, upregulation of CFTR function may occur through other 
mechanisms such as increased driving force for anion secretion. In fact, microarray analysis reveals 
that IL-4 increases the expression of several genes coding for ion channels and transporters. 
Interestingly, analysis of the ion composition of the apical surface fluid reveals enhanced bicarbonate 
concentration in epithelia treated with IL-4. Mucin release, elicited by purinergic stimulation and 
detected with fluorescent nano-beads, requires the presence of bicarbonate in the basolateral 
solution and is defective in cells derived from cystic fibrosis patients.  In conclusion, Th-2 cytokines 
induce a profound change in expression and function in multiple ion channels and transporters that 
results in enhanced bicarbonate transport ability.  This change may be required to favor release and 
expansion of mucus. 

Wednesday, May 4th, 2016 at 3:00 PM 

Room 1034 
McIntyre Medical Sciences Building, 3655 Promenade Sir William Osler 

Refreshments will be served before the seminar. 

Enquiries: 514-398-4323 ext 1 or annick.guyot@mcgill.ca 
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CFTRc facilities 

The CFTRc houses three state-of-the art facilities. Each facility and its related principal instruments are listed 
below  

1) Primary Airway Cell Biobank (PACB)

As a not-for-profit resource, the PACB provides researchers with highly differentiated primary epithelial 
airway cells that are essential for studies of airway physiology/pathophysiology, cell biology, inflammation, and 
mucosal immunity. All the ethical approvals have been obtained to collect tissue samples and store cells in the 
PACB. A local supply of CF lung has been developed in Montreal through collaboration with researchers and 
clinician members of the CFTRc (Brochiero E., Berthiaume Y.; Biobank of Respiratory Tissues of CRCHUM and 
IRCM, Respiratory Health Network of FRQS). The PACB distributes human bronchial epithelial (HBE) cells to labs 
across Canada, the USA and Europe and functions on a cost-recovery model. It has been recognized as a 
nationwide resource of high-quality lung cells for Canadian CF researchers and is supported by Cystic Fibrosis 
Canada so that cells can be made available at cost to CF researchers across the country 
(http://www.cysticfibrosis.ca/research/core-facilities/pacb).  

Since it was first established in 2009, the PACB has increased the number of cells banked from lung tissues 
from not only from CF patients but also those with other respiratory diseases including asthma and COPD. The 
PACB is constantly developing its network to collect lungs in Canada, USA and Europe. We will soon begin 
receiving lung tissue from our collaborators in the Department of Cardiothoracic, Transplantation and Vascular 
Surgery at Hannover Medical School in Germany, the world’s largest lung transplant program. The CFTRc has also 
developed a network of researchers and clinicians who collect nasal epithelial cells from the turbinates of control 
donors and CF, asthma, and COPD patients using a technique called nasal brushing. By having access to more 
patients and a range of disease severities, it will enable CFTRc researchers to develop methods to evaluate how 
a particular patient may respond to a therapy (i.e. personalized/precision medicine).  

Key Personnel: 
The facility is under the direction of the scientific director, Dr. John W. Hanrahan and the managing 

director, Dr. Renaud Robert. Dr. Renaud Robert spends ~50% of his time (20 h/wk) overseeing the day-to-day 
operation and supervising facility staff. He is responsible for the preparation of Ethical Approval Documents for 
the PACB, developing scientific and clinical collaborations, liaising with clients/investigators, managing human 
and material resources, negotiating contracts including MTAs to distribute cells and generating quotations and 
invoices. It has to be noted that his salary has been re-evaluated, starting April 01 2015, to be in accordance with 
his new position of Academic Associate following his graduation with an MBA.   

Julie Goepp spends ~100% of her time (=35 hours per week) maintaining and developing the PACB. Examples 
of her duties include: 

- Isolating, culturing, banking primary airway epithelial cells 
- Performing quality controls on lung tissue, isolated cells and well-differentiated HBE cells 
- Maintaining the Biobank database 
- Providing customized service and support for users to prepare well-differentiated airway epithelial 

cultures 
- Creating communication materials (posters, brochures) to advertise the services offered by the PACB  
- Participating in meetings, workshops and seminars to update knowledge in the latest advances in primary 

cell culture (e.g. conditional immortalization), biobanking and management and also to promote the 
PACB. 
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We recruited an excellent technician, Carolina Martini, in February 2015.  Carolina was trained by Julie and 
is spending 100% of her time working in the PACB (=35 hours/week). Carolina’s duties include: 

- Isolating, culturing, banking primary airway epithelial cells 
- Preparing aliquots, solutions, media for cell culture 
- Maintaining product stocks 
- Providing cryovials to collaborators 

 
a) Nature and type of services provided 

 
The CFTRc Primary Airway Cell Biobank receives donor lungs which are not suitable for transplantation and 

CF lungs from transplant recipients that would otherwise be discarded. Lung tissues are obtained from non-profit 
organizations (non-CF) in US and from the CF lung transplant program in Montreal, and will soon include other 
centres in Canada, Chicago, and Hannover Germany. It also collects and banks cells obtained by nasal and 
bronchial brushings, and isolates non-epithelial cell types from lung tissue. The PACB provides advice and 
technical support to users. Specialized cell-culture media that are prepared in-house at a significant cost savings 
compared to commercial suppliers. On a fee-for-service basis, the PACB offers transepithelial electrophysiological 
characterization of well-differentiated epithelial cells for drug discovery projects in academia and industry.  
 

b) Number of users 
 
The PACB has currently three types of customers. We have distributed HBE cells and services to: 

• 11 academic labs (mainly CFTRc members and CF researchers in Canada) 
(CFTRc: Luckas, Hanrahan, Thomas, Lands, Radzioch; RI-MUHC: Lauzon; Dalhousie University: Chappe; University 
of Manitoba: Chelikani; University of Toronto: Graseman; University of British Columbia: McMullin/Miller and 
Hirota) 

• 3 academic labs collaborating with industrial partners (Chappe/Phasebio,; Hanrahan/Thomas/Traffick 
Therapeutics/Amorchem; Miller/Nitric Solution Inc.) 

• 5 Biotech and Pharmaceutical companies (Galapagos, Abbvie, Novartis GNF, Genzyme, Flatley Discovery 
Lab) 
 

c) Quality and quantity of services 
 

The PACB is recognized for the high quality of the HBE cells it provides and for its expertise in using these 
cells for CF translational research and drug discovery. The demand of cells is increasing and we have two new 
potential customers who have recently completed our MTA to receive cells (Chugai Pharmaceutical in Japan and 
Dr. R. Bridges, Rosalind Franklin University, USA). Since April 01, 2014 the PACB has distributed 351 vials of HBE 
cells in the Montreal area, Canada, USA, and Europe. This represents >700 million cells. In addition to distributing 
cells, we have also provided services and advice to 7 academic labs concerning the design and execution of 
experiments using well-differentiated HBE cells, advice on histology, drug treatments, primary cell culture and 
functional assays. The PACB has also provided expertise/training in primary cell culture and basic research to 
academic labs in Montreal (Brochiero, CRCHUM; Berthiaume, IRCM; Cantin U. Sherbrooke; Lands; MUHC; Lukacs, 
McGill Physiology; Thomas, McGill Biochemistry; Nguyen, MUHC). 

 
d) Projects/research themes supported 

 
The projects and research themes supported are mainly on Cystic Fibrosis and related respiratory diseases, 

or on basic aspects of epithelial physiology. Currently we support >15 projects including but not limited to: 
• 1 project on the role of chemosensory receptors in CF and non-CF airways 



• 6 projects on testing of CFTR modulators on F508del homozygous CF HBEs. 
• 1 project on how short chain fatty acids modulate inflammatory responses of airway epithelium 
• 1 project to evaluate VIP and other VIP analogues in CF HBEs 
• 1 project to evaluate the effect of cigarette smoke/air pollution in epithelial cells 
• 1 project to study the role of phosphodiesterase 8 in CFTR regulation in human airway epithelial 

cells 
• 1 project to examine the role of Hsp70 and its co-chaperone DNAJA2 to promote degradation of 

CFTR  
• 1 project to study the SLC26A9 anion channel as a therapeutic target in cystic fibrosis 
• 1 project testing new ENaC modulators as therapeutic target for ARDS and their MOA 
• 1 project on the effect of inhaled NO as a potential therapeutic in CF 

 
e) Qualitative and quantitative measure of platform/infrastructure activities 

 
During FY2014, we collected and processed 10 whole lungs, 7 lungs were obtained from CF patients after 

transplantation at the CHUM Notre-Dame, Montréal. We also received 3 COPD lungs from a non-for-profit 
organization in the USA (IIAM, NDRI). From these we were able to cryopreserve 577 cryovials, which represents 
> 1.1 billion cells. 

These numbers increased in 2015 during which we received and processed 17 whole lungs. 11 lungs were 
obtained from CF patients undergoing transplantation at the CHUM Notre-Dame, Montréal. We also received 4 
normal lungs (non-CF, no respiratory diseases), 1 asthma lung, and 1 COPD lung from non-for-profit organizations 
in the US (IIAM, NDRI). From these we cryopreserved 813 cryovials (>1.6 billion cells). We have also cryopreserved 
smooth muscle cells, human tracheal gland cells and diverse tissue and sputum samples for future 
distribution/needs. We are now developing a procedure to isolate the alveolar type II cells so that they can also 
be available for research in the future. 

Renaud Robert and John Hanrahan have presented the facility and its research projects at the North 
American Cystic Fibrosis Conference in 2014, and at various meetings including Cystic Fibrosis Canada Clinical 
Meeting and Congrès Québécois en Santé Respiratoire in 2014 and 2015. They have also promoted the facility in 
the Montréal area, at the University of Toronto (Sickkids), Dalhousie University and recently at the 13th ECFS 
Basic Science Conference in Italy where John Hanrahan negotiated to receive tissue from the transplant clinic in 
Hannover, Germany. 

 
2) McGill HTS Facility 

 
The HTS facility offers unique services to internal funded projects and research projects from external 

companies & institutions, addressing their drug discovery needs related to target identification and validation, 
assay development, high throughput screening, and hit confirmation. It provides consultation, one-on-one 
training and support on semi-automated pipetting system, plate readers and HCS, technical assistance with 
sample preparation, data acquisition, analysis and quantification, offering custom solutions for HTS assay 
development and HTS campaigns. 

 
Drs. J. Pelletier and D.Y. Thomas established the McGill HTS Facility in 2002. It focuses on development of 

chemical biology programs by supporting assay development and HTS of various natures through shared 
infrastructure, materials and expertise on a fee-for-service basis. The main objective is to rapidly translate highly 
innovative scientific projects from McGill University and various centers into high value novel therapies in 
respiratory disease, cancer, immunological disorders, brain and protein trafficking diseases and related 
indications through strong partnerships with the private sector. The facility employs a staff-assisted assay 



development/screening model. Researchers using the facility are provided with access to chemical or 
siRNA/shRNA libraries and training in the use of some instruments, such as liquid handling equipment and plate 
readers. The HTS facility operates on a cost recovery model where users contribute funds to support the 
maintenance of specialized lab equipment; salaries to retain highly trained and qualified staff, and the costs of 
consumables used for the project. 

We have the expertise, the infrastructure and the equipment to rapidly translate highly innovative scientific 
projects into high value novel therapies and efficiently bridging the innovation translation gap between early 
stage academic research and industry.  
 
Key Personnel: 

The facility is under the direction of the scientific director, Dr. David Y. Thomas and the managing director, 
Dr. Renaud Robert. Dr. Renaud Robert spends ~50% of his time (20 hours per week) overseeing day-to-day 
operation and to supervise the facility staff. Examples of his tasks include: 

• Managing the facility and increasing its effectiveness and efficiency through improved coordination and 
communication between staff and users.  

• Reviewing, evaluating, settting parameters and monitoring business practices. 
• Establishing organizational strategies, policies and practices in support of the organization’s mission and 

vision and geared toward operational excellence. 
• Generating year-end and other reports as required. 

 
Stevo Radinovic (MSc) is the operational manager of the facility. He oversees the day-to-day activities of the 

organization and ensures proper execution of core activities.  Examples of his tasks include:  
• Assay development. 
• Teaching and supervision of other personnel. 
• Working closely with users to ensure the appropriate objectives and priorities are timely, set and met. 
• Help directors with short and long-term organizational planning and strategy, and managing functions 

such as forecasting, planning, reporting, process optimization, program implementation and growth. 
• Development of SOPs. 

 
a) Nature and type of services provided 

 
Our shared infrastructure offers the following services for academic and industrial clients for both 

screening and non-screening projects: 
• HTS assay development – optimization and validation 
• Primary and secondary screening: 

 sh and siRNA libraries for genome-scale screening for human & mouse 
 Chemical compound libraries (access > 200K) 

• Semi-automated pipetting station and fully integrated robotic system (Beckman) 
• Plate readers (96 and 384 well compatible) for various readouts (Pherastar, Synergy). 
• High Content Screening Systems (ImageXpress Micro XLS, InCell2200) 
• Automated Patch-Clamp System (Sophion QPatch)  
• Access to a cell culture room and a walk-in biosafety cabinet class II Type A2 (to enclose any type of 

instruments that require Class II protection) 
• Training, assistance and expertise in developing drug discovery programs including assay development, 

screening campaign and biological validation 



• Several partnerships (eg., Cyclenium; Dr. Robert Zamboni in the LSC) designed to offer access to medicinal 
and follow up chemistry. It offers the opportunity to our users to discover novel modulators for promising 
biological targets of pharmacological interest in oncology, immunology and respiratory diseases.

b) Number of users

The McGill HTS facility serves the Life Sciences Complex and the Montreal scientific community since 2006. 
During the past 3 years it has run 10 screening campaigns and developed assays for 12 end users. There is 
currently a core of 10 groups who use the equipment on a daily basis, serving approximately 30 end users. As an 
example, in 2015, the HTS facility offered services (assay development, screening, equipment usage) to 
approximately 45 users, from 16 different research groups. The facility also provided shRNA services to 14 
research groups (mostly from the Goodman research centre and Biochemistry).  

c) Quality and quantity of services

On average the HTS facility receives 40 different users per year (students, technicians, research 
assistants/associates, PIs) who need to use instrument (mainly plate readers, robotic systems). All these users 
have been trained individually on the system they use.  This represents approximately 100 hours of training per 
year. Approximately 500 hours/year are dedicated for free-consultations and to support users on performing 
adjustments on their experiments/analysis on the equipment. On average, 200 hours are spent on consultations 
for fee-for-service, screening campaign and assay development and 250 hours to develop/run the projects. 
Approximately, 250 hours/year are spent providing shRNA services. Finally, 600 hours/year are spent on 
equipment maintenance, purchase, installation, replacement and development.  

d) Projects/research themes supported

The HTS Facility has supported numerous research projects over the years, including success stories in: 

• Correctors of CFTR trafficking (CFTRc members, industrial partnership with GSK)
• Inhibitors of the ER stress response
• Anti-helminthic GPCRs (funded by the Gates Foundation)
• Anti- multiple myeloma compounds
• Anti- cachexia compounds
• Inhibitors of protein translation initiation and elongation
• sh and siRNA screening campaigns
• Ongoing partnership with Cyclenium (discovery of new therapeutics in oncology, immunology,

respiratory disease), Traffick Therapeutics (CF drug development), CIAN, Goodman Research Centre,
Research Institute of the McGill University Health Center.

e) Qualitative and quantitative measure of platform/infrastructure activities

Training for all instruments is available to any type of user of the HTS facility, from undergraduate students 
to principal investigators.  The staff of the HTS facility provides one-on-one training to any new user, and when 
the user shows sufficient proficiency, they are free to use the instruments at their leisure.  In most cases, this 
results in users learning new technologies in theory and practice. The philosophy of the HTS facility is to 
encourage all users to take control of their own experiments.  The staff of the HTS facility is always available to 
answer any questions, provide suggestions and help troubleshoot problems, however we also aim to create a 



high level of understanding and competency in all our users. 

Training sessions on new instruments or technologies are not reserved for staff of the HTS facility alone. 
Individuals from groups who we expect to become power users of the particular technology are invited to 
participate.  As an example, 2 workshops have been organized last year, one organized with Sigma Aldrich to 
examine the CRISPR/Cas9 system and some of its applications in the laboratory, and a lunch & Learn workshop 
with Labcyte to present the latest advancements with the Labcyte Echo® liquid handler and Labcyte Access™ 
automation systems to address an expanding range of  work-flows including, drug discovery, genomics, 
proteomics, cell assays, personalized medicine, CRISPR gene modification and synthetic biology applications. This 
was followed two months later by a one week demonstration and free usage of their Echo® liquid handler 
instrument. Approximately 10 groups brought their samples and ran assays for applications including drug 
discovery, genomics, proteomics, cell assays, personalized medicine, CRISPR gene modification and synthetic 
biology applications.  

Last year, the HTS facility organized “The 2015 McGill HTS Facility Conference & Workshop”. This 
conference brought together 150 attendees and a host of senior level experts in the field of HTS/drug discovery. 
Examples of HTS assay development and successful drug discovery research programs were presented along with 
genome editing technologies and other tools that could improve clinical outcomes in drug discovery and 
development. Details of these events could be found on our website.  

The HTS facility has also been a beta site involved in the development of a new instrument. In collaboration 
with Molecular Devices, Beckman and GE Healthcare we shared expertise and ideas to help design and improve 
hardware of their automated microscopes (e.g. auto-focus, plate/sample positioning enabling the use of high 
density formats, faster injection/image acquisition system) as well as their image analysis software enabling faster 
data acquisition and better discrimination of cell population (helping the understanding of cell-to-cell variability). 
These improvements save both time and costs during assays and open new avenues for assay development. The 
HTS facility have an ongoing partnership with Cyclenium and offer investigators access to the Cyclenium 
QUEST Library of next generation macrocyclic compounds and an opportunity to develop their own assets. The 
HTS facility has also an ongoing service contract with a pharmaceutical company. 

Other CFTRc key personnel to support infrastructure: (50% PACB; 50% HTS Facility) 

Elizabeth Matthes is in charge of operating specialized equipment to perform biological validation of the 
Cystic Fibrosis drug discovery program of the Cystic Fibrosis Centre and some fee-for-service contracts provided 
by CFTRc infrastructures.  She is responsible for the execution of several functional assays (Q-Patch, HTS 
functional assay and Ussing chamber assay). She also participates in the development of assays related to CF drug 
discovery.  She ensures that the equipment is well maintained and in ready state of use.  She also provides 
technical assistance to many activities at the PACB and HTS facility.  More specifically, she assists in:  

1) isolating epithelial cells from excised trachea/bronchi of human lungs for distribution to investigators.;
2) preparing and maintaining primary epithelial cell cultures and preparing (or providing support for

preparation of) well-differentiated airway epithelial cultures from passaged, or cryopreserved and thawed human 
cells, on permeable substrates;  

3) cell banking;
4) Assists in HTS assay development
5) performs experiments for clients (service-contract) .

Elizabeth spends 100% of her time on these tasks. 



3) CFTRc Imaging Facility 
 

The CFTRc Imaging facility has recently been integrated into the well-structured ABIF led by our CFTRc 
member Dr. Claire Brown.  The CFTRc has four state-of-the-art light microscopes to answer several questions 
about CF research and related respiratory diseases. These microscopes will allow the researchers to generate 
high quality images and quantitative data for high level publication, elevating research projects to the next level. 
Live cell imaging, confocal imaging, DIC, FCS to study ligand binding in solution and in cells, TIRF, quantitative 
imaging of protein and vesicle dynamics, measurement of intra and extracellular pH, Ca2+, etc..., all with 
fluorescence. Limited information is available as the new fee structure has only been in effect for three weeks, 
however we expect the number of users (and user fee revenue) to increase as some researchers who are unable 
to get onto busy microscopes in the ABIF are able to access the CFTRc equipment up to 20 h/week. 
 

a) Nature and type of services provided 
 

The CFTRc Imaging Facility, through the ABIF, provides consultation, one-on-one training and support on 
light microscopy infrastructure, assistance with sample preparation, image acquisition, analysis and 
quantification, assistance with data presentation for publication and has a high end image storage service. The 
facility offers custom solutions for the application of advanced biophysical tools such as FRET, image correlation 
microscopy, and photo-micropatterning. The CFTRc Imaging facility also offers full service sample preparation, 
imaging and analysis. Once CFTRc users are fully trained they can access equipment 24-7 enabling rapid progress 
on research projects. 
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