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I would like to extend a warm welcome to everyone participating in 
the 2016 FKQ-CFTRc symposium « New Research Approaches in CF 
from bench to bedside ». The sessions feature an exciting line up of 
speakers from Canada, the USA and Europe and the day promises to 
be informative and stimulating; a unique opportunity to hear about 
the latest approaches in CF research and recent progress towards 
understanding CF and the development of new therapies.  We 
encourage the students and postdocs to meet the speakers, present 
their work and obtain expert feedback. 

 

This symposium is just one activity of the CF Translational Research centre (CFTRc) which was 
formally established at McGill in the fall of 2015. The CFTRc facilitates CF research  and 
therapeutic development in the Montreal area by providing access to state-of-the-art equipment 
and resources, promoting collaboration between laboratories, and by organizing symposia, 
workshops, and seminars with the goal of accelerating progress towards a cure for CF. Imaging 
and high throughput screening facilities and primary cell bank are currently in operation, we 
recently launched a bimonthly seminar program, and other initiatives will be launched soon.  

 

This is an opportunity to acknowledge the tremendous efforts of Drs. Annick Guyot, Renaud 
Robert and Simon Rousseau in putting together this symposium.  I also thank Fibrose Kystique 
Quebec for their helpful collaboration, especially Marie Normandin and her team, the US Cystic 
Fibrosis Foundation for travel support, and of course the McGill Faculty of Medicine and our 
corporate sponsors Merck, Prometic, Roche and Vertex for making the symposium possible.  

 

I wish you all an interesting and productive meeting.  

 

 

 
 

John W. Hanrahan, Ph.D. 
Director of CFTRc 
Professor of Physiology 
McGill University 
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Schedule / Horaire 

8h00 Registration and continental breakfast 
 

9h00  Welcome Word, Diane St-Jacques, CEO of Fibrose Kystique Québec & John Hanrahan, 
Director of CFTRc, McGill University 

 

Session Chair: Gergely Lukacs, McGill University 
 

9h10 Luis Galietta, University of Genoa, Italia 
 Identification of novel F508del-CFTR modulators 
 

9h50 Juan Ianowski, University of Saskatchewan, Sasktatoon, Canada 
 The airway of CFTR knockout swine fail to respond to inhaled Pseudomonas aeruginosa 
 

10h30 Coffee-Break, Scientific Posters & Press conference for the 35th anniversary of Fibrose 
Kystique Quebec 

 

11h15 Lyne Gagnon, ProMetic, Montreal, Canada 
 PBI-4050: A novel first-in-class antifibrotic agent displaying antidiabetic properties 
 

11h25 Damien Adam, Université de Montréal, CRCHUM, Montreal, Canada 
 Les canaux potassiques comme cibles thérapeutiques dans la réparation et la 

régénération de l’épithélium des voies aériennes fibrose kystique 
 

11h45 Lane Clarke, University of Missouri, Columbia, USA  
 Intestinal organoids to identify epithelial-autonomous effects of CF on goblet cell and 

stem cell function 
 

12h25 Lunch and Scientific Posters 
 

13h30 Testimony of a CF patient: Audray Metcalfe 
 

Session Chair: Dao Nguyen, McGill University 
 

13h50 Guido Veit, McGill University, Montreal, Canada 
 Ribosomal stalk protein silencing partially corrects the ΔF508-CFTR functional 

expression defect 
 

14h10 Mitch Drumm, Case Western Reserve University, Cleveland, USA 
 From gene to gene therapy, a CF concept revisited 
 

14h50 Christine Bear, Hospital for Sick Children, Toronto, Canada 
 Development of a CF clinical trial in a dish 
 

15h30 Break and Scientific Posters 
 

16h00 Don Sheppard, McGill University, Montreal, Canada 
 Modelling what goes on in the airways: Aspergillus fumigatus infection in CF 
 

16h45 Closing Word, John Hanrahan ; Awards & Cocktail offered by Traffick Therapeutics.   



Luis Galietta, Ph.D. 
 
 Identification of novel F508del-CFTR modulators  
 
T. Bandiera, N. Pedemonte, E. Caci, L. Ferrera, V. Tomati, A. Gianotti, 
E. Pesce, P. Scudieri, F. Giacomina, G. Zaetta, F. Sorana, P. Di Fruscia, 
F. Bertozzi, L.J.V. Galietta 
 
Istituto Giannina Gaslini (IGG) and Italian Institute of Technology (IIT), 
Genova, ITALY 
 
Deletion of phenylalanine 508 (F508del), the most frequent mutation 

among patients with cystic fibrosis (CF), causes a defective maturation of the CFTR chloride 
channel. The maturation defect can be treated with compounds known as correctors. At present, 
there are no F508del correctors with adequate clinical efficacy. To identify new molecules that 
could rescue mutant CFTR function, we screened a library of more than 11,000 diverse, drug-like 
compounds in two different cell types, FRT and CFBE41o- expressing F508del-CFTR. A number of 
hits, belonging to various chemical classes, were identified. Among them, we selected two classes 
of correctors for chemical expansion and investigation of the Structure-Activity Relationship 
(SAR). So far, more than 200 hit analogues have been synthesized to explore the SARs. Several 
compounds with improved potency and efficacy with respect to the initial hits were discovered. 
A few of them showed activity comparable to that of VX-809 in the Trans-Epithelial Electrical 
Resistance (TEER) assay, run on F508del-CFTR FRT cells, and rescued the function of F508del-
CFTR in primary bronchial epithelial cells of CF patients with efficacy comparable to that of VX-
809. Activities are ongoing to further improve potency and efficacy and to optimize their drug-
like profile. 
Project “Task Force for Cystic Fibrosis” is supported by the Italian Foundation for Cystic Fibrosis 
(FFC) 
 
 Dr. Galietta was born in Cararas (Venezuela). He received his doctoral degree in Biological Sciences in 
1985 from the University of Naples. Hethe pursued a post-doctoral training at the Istituto Giannina Gaslini 
and the Institute of Biophysics (National Research Council, CNR) in Genova (Italy) from 1985 to 1990. Dr. 
Galietta holds a permanent position at the Istituto Giannina Gaslini since 1991. He was visiting scientist at 
the University of California San Francisco for 18 months between 2000 and 2003. He is appointed as 
Professor in Molecular Genetics at the University of Genova (Italy). His main fields of research and 
expertise are the functional and molecular characterization of anion channels in epithelial cells, functional 
genomics and drug discovery for cystic fibrosis. Dr. Galietta has 131 publications in international peer-
reviewed scientific journals and he received grants from the Telethon Foundation (Italy), the Italian 
Foundation for Cystic Fibrosis (FFC), the US Cystic Fibrosis Foundation (CFF), the Italian Association for 
Cancer Research (AIRC), the Italian Ministry of Health (MoH), the National Institutes of Health (NIH)and 
the French Association for Cystic Fibrosis (AFLM)  



Juan Ianowski, Ph.D. 
 
 The airway of CFTR knockout swine fail to respond to inhaled 
Pseudomonas aeruginosa. 
 
Recent data from swine models of CF (F508del and CFTR-/- pigs) 
suggest that the pathogenic event in CF airway disease is abnormal 
Airway Surface Liquid (ASL) properties and secretion. One of the 
biggest obstacles to study ASL production in vivo has been the lack of a 
non-invasive experimental technique with adequate definition and 
contrast to observe the ASL layer in intact airways. Conventional 
imaging methods lack soft tissue discrimination and appropriate spatial 

and temporal resolution. However, synchrotron-based Phase Contrast Imaging (PCI) methods can 
be used to detect the ASL layer in the upper airway. The large differences in refractive index 
between the air and fluids/tissue give a very strong refraction signature that is easily detected by 
PCI. Recently, we develop a synchrotron-based phase-related imaging method to measure the 
height of the ASL layer in the trachea of live swine. We studied the mechanisms of ASL secretion 
in response to bacteria inhalation in CFTR knockout swine as a model of CF. Our results indicate 
that airways from wild-type swine display a basal level of ASL production that is increased in 
response to the presence of Pseudomonas aeruginosa (PAK) in the airway. The mutant strain of 
P. aeruginosa, PAKΔfliC which lacks flagellin, triggers a much smaller ASL secretion, suggesting 
that toll-like receptor-5 signaling may play an important role for ASL secretion against inhaled P. 
aeruginosa. In 2 to 7 days old CFTR knockout swine the basal ASL secretion is much reduced, 
suggesting that the ASL would tend to dehydrate in CF. The response to bacteria is lost in CFTR 
knockout pigs and the airway submucosal glands do not respond to immune signals commonly 
produced in response to P. aeruginosa (e.g. IL-6 or -8). Our results suggest that CF airways would 
fail to appropriately respond to inhaled bacteria, resulting in reduced secretion of mucin and 
antimicrobial factors required to clear bacteria, thus facilitating infection.  
 
 Dr. Juan Ianowski is an assistant professor at the Department of Physiology, University of 
Saskatchewan. Juan was born in Buenos Aires, Argentina where he graduate with a degree in Biology from 
the University of Buenos Aires. He enrolled in the PhD program at the Department of Biology, McMaster 
University where he graduated in 2004. He receive postdoctoral training under the supervision of Dr. John 
Hanrahan at the Department of Physiology, McGill University where he studied the function of airway 
submucosal glands and their role in CF airway disease. Later, he pursued a second postdoctoral fellowship 
at the Department of Biology, University of Toronto at Mississauga. Dr. Ianowski joined the University of 
Saskatchewan in 2009 as a tenure-track faculty. Since joining the University of Saskatchewan Juan has 
concentrated on exploiting two of the strength of the University, large animal research facilities and 
expertise, and the Canadian Light Source. Over the last few years Juan and his collaborators have develop 
synchrotron-based imaging methods to study the productions of fluid in the airways of swine in vivo. 
These techniques have been recently used to study CFTR knockout pigs, a model of cystic fibrosis.  
 
 
  



Lyne Gagnon, Ph.D. 
 
 PBI-4050: A novel first-in-class antifibrotic agent displaying 
antidiabetic properties 
 
PBI-4050 is an orally administered new chemical entity with a MW < 
300 showing remarkable antifibrotic efficacy in multiple preclinical 
models of fibrosis in kidney, liver, lung, heart and pancreas. PBI-4050 
has been shown to protect against pancreatic fibrosis in db/db and 
db/db eNOS-/- mice by reducing macrophage and lymphocyte 
infiltration, endoplasmic reticulum (ER) stress and increasing 
autophagy. Phase 1 studies in normal volunteers and Phase 1b studies 

in patients with advanced nephropathy associated with Type 2 diabetes have been successfully 
completed. PBI-4050 was found to be safe and well tolerated up to 2400 mg without any 
significant adverse effects (SAEs). PBI-4050 is currently in clinical trial in patients with idiopathic 
pulmonary fibrosis and in type 2 diabetes associated to metabolic syndrome. In this last open-
labeled indication, preliminary analysis of the first twelve patients shows that PBI-4050 (800 mg 
a day) was demonstrated to be safe and well tolerated without SAEs. PBI-4050 treatment 
reduced hemoglobin bA1c (average ∆HbA1c of -0.60, p = 0.03) in eleven patients. Of the 
responders, HbA1c at screen: five patients with HbA1c > 8% [Δ -1.2 (8.8% to 7.6%)]; two patients 
with HbA1c ~ 7.5% [Δ -0.5 (7.6% to 7.1%)] and three patients with HbA1c ~ 7 % [Δ -0.3 (7% to 
6.7%)] were observed. These results showed that the higher the baseline HbA1c level the greater 
the fall was seen with PBI-4050, for each 1% higher at baseline there was a further mean decrease 
of 0.5-0.6%.  A phase 2, double-blind, placebo-controlled study to evaluate the safety and 
tolerability of PBI-4050 and its effect on pancreatic and pulmonary function in cystic fibrosis 
patients with abnormal glucose tolerance will commence in multi-center in Canada.  
 
 Lyne Gagnon is Vice-President of R&D, Preclinical at ProMetic BioSciences Inc., a biopharmaceutical 
corporation known for its world-class expertise in bioseparation with a rapidly growing pipeline of drug 
candidates originating from the development of two platforms: plasma-derived biopharmaceuticals and 
small molecule therapeutics targeting fibrosis. Dr. Gagnon has more than 25 years expertise in 
inflammation and pharmaceutical preclinical development.   
 
 
  



Lane Clarke, D.V.M., Ph.D. 
 
 Intestinal organoids to identify epithelial-autonomous effects of 
CF on goblet cell and stem cell function 
 
J Liu, NM Walker, AM Strubberg, CD Stefanski & LL Clarke 
 
Dalton Cardiovascular Research Center, Department of Biomedical 
Sciences, University of Missouri, Columbia, MO. 
 
Recently developed methods enable primary cultures of intestinal 
epithelium which form well-differentiated, organotypic structures in 

3D gel matrices.  Organoids of mouse small intestine (enteroids) are generated from the stem 
cells (SCs) located at the base of freshly-isolated intestinal crypts and therefore abundant 
numbers for experimentation are possible. Enteroids consist of a central epithelial-lined cavity 
(villus-like domain) with multiple crypt outgrowths each with 4-6 SCs that provide a constantly-
renewing epithelium.  The epithelium exhibits all intestinal lineages in approximately the same 
numbers as the intestine in vivo, enabling studies of individual cells in a native environment. 
Enteroids can be passaged indefinitely at weekly intervals, thereby providing a pure epithelial 
system devoid of immune cells, neuroendocrine influences and microbiota which are known to 
be altered in the CF intestine. Using this model system to investigate the epithelial-autonomous 
consequences of Cftr loss, we have discovered abnormal function of goblet cell (GC) and SC 
populations in Cftr knockout (Cftr KO) enteroids. Relative to wild-type GCs, exocytosis by Cftr KO 
GCs is marked by intracellular mucin granule swelling, delayed release and the formation of a 
luminal mucus mass that retains connection to the goblet cell (i.e., “mucus anchoring”).  Further, 
measurements of granule pH revealed that mucin granules were alkaline in Cftr KO GCs.  Granule 
alkalinity retards dissociation of the V0 and V1 subunits of the vacuolar-ATPase (V-ATPase) and 
delays exocytosis in other secretory cells1. Therefore, we treated Cftr KO GCs with 10 nM 
bafilomycin to pharmacologically induce subunit dissociation which resulted in improved 
exocytotic dynamics and prevented mucus anchoring. In Cftr KO SCs, in vivo epithelia 
hyperproliferation in the intestine was found to persist in Cftr KO enteroids. Further studies of 
Cftr KO SCs indicated aberrant Wnt/ß-catenin signaling which likely contributes to intestinal 
hyperproliferation and therefore may inform on the high risk of digestive tract cancer in CF 
patients. 
1. Poea-Guyon S, Ammar MR, Erard M, et al. The V-ATPase membrane domain is a sensor of 

granular pH that controls the exocytotic machinery. Journal of Cell Biology 2013;203:283-
98. 

 
 Lane L. Clarke is a Professor of Biomedical Sciences, College of Veterinary Medicine and Dalton 
Cardiovascular Research Center at the University of Missouri. Dr. Clarke received a D.V.M. and a M.S. in 
Physiology from the University of Missouri College of Veterinary Medicine in 1982. Following several years 
of clinical practice, Dr. Clarke matriculated at North Carolina State University where he received a Ph.D. 
in gastrointestinal physiology in 1989 (R.A. Argenzio, mentor). In post-doctoral studies at the University 
of North Carolina Cystic Fibrosis Research Center (R.C. Boucher, mentor), Dr. Clarke participated in the 



original studies of airway and intestinal dysfunction in the first cystic fibrosis mouse model. At the 
University of Missouri College of Veterinary Medicine, Dr. Clarke was appointed assistant professor in 
1993 and rose through the ranks to full professor in 2007. He has served on the editorial board of the 
American Journal of Physiology, the NIH study section Clinical, Integrative and Molecular 
Gastroenterology and currently serves on the Research and Research Training Committee of the Cystic 
Fibrosis Foundation.  Dr. Clarke’s research investigates abnormalities of acid-base transporters in cystic 
fibrosis and other genetic diseases as they relate to intestinal stem cell biology (ISCs) and differentiation 
of secretory cells. Studies of mice with gene-targeted deletion of CFTR (a cAMP-regulated Cl- and HCO3

- 
ion channel) or other acid-base transporters are performed in vivo or using regenerating murine intestinal 
organoids grown in 3D gel culture. Principal discovery techniques involve confocal microfluorimetry, 
electrophysiology and measures of gene expression. Current projects investigate a) the role of CFTR in 
down-regulating cell cycle dynamics and Wnt/ß-catenin signaling in ISCs; b) the role of CFTR in goblet cell 
mucus exocytosis in the intestine; and c) the expression and function of human CFTR in a newly-developed 
mouse model in which murine Cftr is replaced by the human ortholog of the gene, i.e., hCFTR “rescue” 
mouse. 
  



Mitch Drumm, Ph.D. 
 
 From gene to gene therapy, a CF concept revisited 
 
The identification of the CF gene, CFTR, provided great promise to the 
CF community that some type of therapy, or even cure, would result 
from this great discovery. Initial attempts to complement the absence 
of CFTR in CF cells grown in the laboratory by introducing a functional 
copy of the gene into those cells was promising. However, hurdles 
regarding how to get the gene into those cells presented significant 
obstacles and the technology of the 1990s and early 2000s were not 
able to overcome these obstacles. In the meantime, new technologies 

in robotics and high-throughput screening made possible the ability to screen thousands of drugs 
for potential therapeutic properties relevant to CF, particularly increasing CFTR activity. These 
screens provided us with drugs that do, in fact, improve the health of some CF patients, but they 
are not the end of the story. Now, over two and a half decades after CFTR was identified, new 
technologies have emerged that allow one to precisely change DNA sequences and consider the 
possibility of correcting the DNA sequence in a gene, rather than attempting to replace the gene, 
accomplishing true gene therapy.  This technology is being explored for many genetic disorders 
and refinements and improvements are being made every day. The technology has been shown 
to work, and now current strategies are geared towards improving the efficiency of the process 
and identifying delivery methods for the components to be introduced into cells while in the 
human body, or to design ways to carry out the correction outside the body and engineer 
methods to reintroduce the corrected cells into the patient.   
 
 Mitchell L. Drumm received his B.S. in genetics from The Ohio State University in 1983 and his Ph.D. 
in Human Genetics from the University of Michigan in 1990. His doctoral degree was earned in the 
laboratory of Francis Collins, M.D., Ph.D., with whom he was a co-discoverer of the gene that causes cystic 
fibrosis (CF). Dr. Drumm continues to work on CF and joined the faculty at Case Western Reserve 
University in 1992 as an assistant professor in the Departments of Pediatrics and Genetics and now holds 
the rank of professor in both departments. Dr. Drumm’s early work showed that CF cells could be 
“corrected” by introduction of a normal copy of the CF gene and laid the groundwork for studies in CF 
gene therapy.  He also demonstrated that the most common mutation found in CF could be manipulated 
to exhibit ion channel activity and is credited with initiating the search for drugs that can correct the 
underlying channel defect in CF.  He has authored over 80 peer-reviewed manuscripts and several book 
chapters on cystic fibrosis and holds three patents relevant to the disease as well. In 2007, Dr. Drumm 
was appointed as Director of Basic Research of the Willard A. Bernbaum Cystic Fibrosis Research Center 
and in 2011 the Vice Chair for Research in the Department of Pediatrics.  His research program continues 
to focus on the genetics of CF, but he also invokes mouse genetics to better understand the disease. Dr. 
Drumm also serves as an advisor to several cystic fibrosis research centers, reviews grants applications for 
the National Institutes of Health and serves numerous roles for the Cystic Fibrosis Foundation, including 
co-chair of their Research and Research Training Committee. In 2015 he was appointed the inaugural 
recipient of the Connie and Jim Brown in Cystic Fibrosis Research. The Research Institute for Children’s 
Health was formed in 2015 by Dr. Drumm to implement translational research programs for other genetic 
disorders, patterned after the successes with CF. Dr. Drumm currently serves as the Institute’s director. 
In addition to his research program, Dr. Drumm also focuses on education.  He directs a summer internship 



program through the Department of Pediatrics that provides laboratory experience to undergraduates 
from around the country, mentors undergraduate and graduate students in his lab as well as carry out 
didactic teaching in the Medical School.  Dr. Drumm was awarded the Bruce M. Jackson award for 
undergraduate mentoring in 2009 for his work with CWRU undergraduates. 
  



Christine Bear, Ph.D. 
 
 Development of a CF clinical trial in a dish 
 
The development of the next generation of CF-mutation targeted 
therapies is limited by the paucity of patients available for clinical trial 
and the lack of high-throughput testing platforms capable of predicting 
patient specific responses in all affected organs of this multi-system 
disease, including the lung, gastrointestinal tract, pancreas and liver. 
With the development of efficient protocols for differentiating patient 
specific iPScells into CF affected cells types such as ciliated respiratory 
epithelia and cholangiocytes, the field is no longer limited to functional 

validation of emerging therapies using surgically obtained primary tissues. Now, there is the 
potential to profile multiple promising compounds using high-throughput platforms bearing 
patient specific tissues. However, we have yet to identify an in-vitro platform which reports CF 
patient specific disease severity in relevant tissues or clinical response by these patients to 
pharmacological intervention. I will discuss our recent progress toward developing such 
platforms. 
 
 Dr. Bear’s laboratory has had a major interest in understanding the molecular basis for ion channel 
activity. She pursued postdoctoral training in patch clamp electrophysiology because of its power to 
provide insight into mechanisms underlying single ion channel activity. Her laboratory together with Dr. 
Jack Riordan, the co-discoverer of the CF gene, provided the first direct evidence that the CFTR protein 
functioned as a cyclic AMP regulated chloride channel. Since this discovery, the work in her laboratory led 
to key findings that underpin the current understanding in the field regarding the mechanism of action of 
this protein and the intrinsic defects induced by disease-causing mutations of the CFTR genes. Her 
laboratory has also contributed to the larger field of membrane protein assembly and function through 
the development of novel methods for membrane protein purification and functional reconstitution. 
These methods have also been successfully applied to discover the mechanisms underlying the correction 
of mutant CFTR protein by emerging small molecule therapeutics and in discovering new lead compounds 
targeting the major CF causing mutant protein (involving partnerships with industry).  Currently, in 
collaboration with the stem cell biology community in Toronto,  her laboratory has been successful in 
developing methodology suitable for measuring ion channel function in iPScell-derived tissues.  

 
 
  



Don Sheppard, M.D. 
 
 Modelling what goes on in the airways: Aspergillus fumigatus 
infection in CF 
 
Aspergillus fumigatus frequently colonizes the airways of patients with 
cystic fibrosis. The natural history and outcome of airway infection is 
variable, and includes asymptomatic colonization, colonization with 
worsening of airway inflammation, allergic bronchopulmonary 
aspergillosis and progression to acute or chronic invasive disease. 
Although A. fumigatus infections in patients with CF are far more 
common than invasive aspergillosis in the immunocompromised host, 

the fungal and host factors that contribute to the diversity of disease following airway infection 
remain largely unknown. To begin to probe the molecular mechanisms underlying the 
pathogenesis of these conditions we have developed a mouse model of chronic airway infection 
in order to study the interactions of live hyphae with the host within the airways of 
immunocompetent mice. Intratracheal infection of healthy mice with agar beads containing A. 
fumigatus led to the colonization of the airways with hyphae for up to 28 days. Infection was 
associated with the early induction of pro-inflammatory cytokines including IL-1α and IL-1β, and 
the recruitment of neutrophils to the site of infection. IL-1 receptor signaling was found to play 
a critical role in restricting hyphal growth to within beads and the airways. This anti-fungal effect 
was mediated by IL-1α, and IL-1β and the caspase 1/11 inflammasome were dispensable for 
control of fungal growth within the airways. IL-1α was not required for leukocyte recruitment to 
the site of infection, suggesting that this cytokine mediates protection through enhancing the 
antifungal activity of host cells. An evolution of the adaptive immune response to airway 
colonization was observed over time. Evidence for an early, transient Th2 response was observed 
with the production of IgE, IL-4 producing T cells, and increased pulmonary IL-4. This response 
waned over time and was replaced by an increase in Th17 cells and pulmonary IL-17 levels as well 
as a sustained increase in pulmonary Foxp3+ T regulatory cells. Our understanding of the 
molecular pathogenesis of A. fumigatus chronic pulmonary infections has lagged behind that of 
invasive aspergillosis. The availability of this and other novel models of infection in 
immunocompetent mice may permit the dissection of the host and fungal factors underlying the 
pathogenesis of these conditions. 
 
 Dr. Sheppard is the Director of the Division of Infectious Diseases at McGill University, and a Professor 
in the Departments of Medicine, Microbiology and Immunology.  He is the section head of the Medical 
Mycology laboratory and practices Clinical Infections Diseases at the McGill University Health Centre.  His 
primary clinical area of interest is human fungal disease, particularly invasive aspergillosis in the 
immunocompromised host. Dr. Sheppard obtained his medical degree from the University of Toronto, 
Ontario in 1993. He completed his residency in internal medicine at McGill University in 1997, followed 
by an infectious disease fellowship at the University of California, San Francisco. Dr. Sheppard returned to 
McGill University to pursue a medical microbiology fellowship. He completed a postdoctoral fellowship at 
the Harbor-UCLA Medical Center, California in 2004 before establishing his research laboratory at McGill 
University. Dr. Sheppard’s research interests focus on elucidating the mechanisms by which the fungal 
pathogen Aspergillus fumigatus causes human disease. His group has elucidated the molecular 



mechanism by which Aspergillus forms biofilms, and is pursuing antifungal therapies that interfere with 
this process. His laboratory is funded by research operating grants from the US National Institutes of 
Health, the US Department of Defense, the Canadian Institutes for Health Research, and the Cystic Fibrosis 
Foundation of Canada. He has been the recipient of numerous awards including a Clinician-Scientist award 
from the Canadian Institutes of Health Research, and a Career Award in the Biomedical Sciences from the 
Burroughs Wellcome Fund. 
 

 
  



Oral Presentations / Communications orales 
 
1 - Les canaux potassiques comme cibles thérapeutiques dans la réparation et la régénération 
de l’épithélium des voies aériennes fibrose kystique 
 
Damien Adam1,2, Claudia Bilodeau1,2, Émilie Maillé2, Anik Privé2, Martin Desrosiers1,2, Simon 
Rousseau3, Dao Nguyen3, Christelle Coraux4, Emmanuelle Brochiero1,2 
 

1Université de Montréal ; 2CRCHUM ; 3McGill University ; 4Inserm UMR-S 903, France 
 
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 et sa 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 et la 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 (inhibiteur des 
canaux KvLQT1: clofilium; activateur des canaux KvLQT1: R-L3, en absence ou en présence des 
modulateurs de CFTR: correcteur, Vx809 et potentiateur, Vx770) 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’inhibition du canal KvLQT1 par le clofilium induit un 
ralentissement de la vitesse de réparation alors que l’activation du canal KvLQT1 par le R-L3 
accélère la vitesse de 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 FK malgré la présence d’exoproduits bactériens. Nous montrons 
également le rôle du canal KvLQT1 dans la réparation de cultures de cellules différenciées non-FK 
et FK cultivées en IAL. Le traitement chronique par le R-L3, aussi bien dans les cultures en IAL que 
dans le modèle de xénogreffe, favorise la régénération épithéliale, notamment par l’accélération 



de la ciliogenèse et de la localisation membranaire de CFTR alors que le traitement par le clofilium 
l’inhibe, indiquant un rôle de ce canal dans la différentiation et régénération épithéliale. 
Conclusion: 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.  
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2 - Ribosomal stalk protein silencing partially corrects the ΔF508-CFTR functional expression 
defect 
 
Guido Veit1, Kathryn Oliver2, Pirjo M. Apaja1, Doranda Perdomo1, Aurélien Bidaud-Meynard1, 
Sheng-Ting Lin1, Jingyu Guo2, Mert Icyuz2, Eric J. Sorscher3, John L. Hartman IV2, Gergely L. Lukacs1 
 

1McGill University ; 2University of Alabama at Birmingham ; 3Emory University School of Medicine 
 
The most common cystic fibrosis (CF) causing mutation, deletion of phenylalanine 508 (ΔF508 or 
Phe508del), results in functional expression defect of the CF transmembrane conductance 
regulator (CFTR) at the apical plasma membrane (PM) of secretory epithelia, which is attributed 
to the degradation of the misfolded channel at the endoplasmic reticulum (ER). Deletion of 
phenylalanine 670 (∆F670) in the yeast oligomycin resistance 1 gene (YOR1, an ABC transporter) 
of Saccharomyces cerevisiae, phenocopies the ΔF508-CFTR folding and trafficking defects. 
Genome-wide phenotypic (phenomic) analysis of the Yor1-∆F670 biogenesis identified several 
modifier genes of mRNA processing and translation, which conferred oligomycin resistance to 
yeast. Silencing of orthologues of these candidate genes enhanced the ΔF508-CFTR functional 
expression at the apical PM in human CF bronchial epithelia. Although knockdown of RPL12, a 
component of the ribosomal stalk, attenuated the translational elongation rate, it increased the 
folding efficiency as well as the conformational stability of the ΔF508-CFTR, manifesting in three 
fold augmented PM density, and function of the mutant. Combination of RPL12 knockdown with 
the corrector drug, VX-809 (lumacaftor) restored the mutant function to ~50% of the wild-type 
channel in primary CFTRΔF508/ΔF508 human bronchial epithelia. These results and the observation 
that silencing of other ribosomal stalk proteins partially rescue the loss-of-function phenotype of 
ΔF508-CFTR suggest that the ribosomal stalk modulates the folding efficiency of the mutant and 
is a potential therapeutic target for correction of the ΔF508-CFTR folding defect. 
  



Testimony of a CF patient / Témoignage d’une patiente FK : Audray Metcalfe 
 

Audray Metcalfe avait quatre ans lorsqu'elle a su qu'elle était 
atteinte de fibrose kystique, une maladie dégénérative mortelle qui 
affecte principalement les poumons et le système digestif. 
Aujourd'hui, elle affiche fièrement ses presque 30 ans. « À l'époque, 
il n'y avait pas beaucoup d'adultes avec la fibrose kystique et donc 
mes chances de me rendre à l'âge adulte étaient assez minces », 
indique-t-elle. Les médecins avaient même avisé ses parents que 
leur petite fille n'atteindrait probablement jamais l'âge de 20 ans. 
Clairement, Audray a déjoué le pronostic. 
 

 
« Je suis chanceuse, j'ai un bel entourage et je suis avec mon chum depuis 12 ans, il est toujours 
là pour moi. Je ne pensais jamais vivre tout ce que j'ai vécu et je me sens très privilégiée. Je pense 
être une bonne preuve de la pertinence de la recherche en fibrose kystique ». 
À l'âge de 13 ans, Audray a visité les studios de Radio-Canada. Elle en est ressortie avec un grand 
rêve: celui de travailler en télévision. « Ce rêve dans ma tête, ça m'a aidée beaucoup parce que 
je pense que quand on lutte tous les jours, qu'on mène un combat quotidien comme le mien, 
d'avoir des motivations et des objectifs, c'est super important. Et aujourd'hui je suis fière de dire 
que ça fait 10 ans que je travaille en télévision », annonce-t-elle. 
 
« Je ne peux plus travailler à temps plein, je le fais à temps partiel. C'est plus difficile 
financièrement, moralement aussi. Chaque souffle que je prends, chaque respiration me rappelle 
que je suis malade. Par contre, je peux me fixer de plus petits objectifs qui sont plus faciles à 
réaliser, pour être plus heureuse finalement.» 
 
 
Crédit photo: PartenaireSanté-Québec. 
 
  



Posters / Affiches 
 
1- Genome-wide transcriptional analysis of differentially expressed genes of airway epithelial 
cells in response to Pseudomonas aeruginosa infection 
Guy Martel1, Simon Rousseau1 
1McGill University 
Cystic fibrosis (CF) is a common fatal genetic disease, where the gene mutated cystic fibrosis 
transmembrane regulator (CFTR) is carried by 1 in 20 people in Quebec. Mutation in CFTR lead 
to an overproduction of mucus and chronic infections with Pseudomonas aeruginosa (Psa), the 
predominant pathogen found. Our group showed that the innate immune response of lung 
epithelial cells of CF patients is amplified by the loss of CFTR during stimulation by Psa diffusible 
material (PsaDM) in comparison to non-CF epithelial cells. This increased response to PsaDM is 
due at least partly to hyperactivation of the mitogen-activated protein kinase (MAPK) pathways, 
resulting in increased secretion of cytokines. We recently demonstrated that the kinase TPL2 
have a central role in mediating innate immune response of CF and non-CF airway epithelial cells 
(AEC) following PsaDM stimulation. Moreover, in CF, the epidermal growth factor receptor 
(EGFR) activation contributes to the hyperactivation of MAPK pathways and may lead to the 
excessive inflammation in CF. Extracellular-signal Regulated Kinase (ERK)1/ERK2 MAPK activation 
is a major cellular event following PsaDM challenge and the overall effects of PsaDM on this 
pathway remains to be clarify. Here, we examine the genes expression profile in normal AEC 
following PsaDM stimulation and inhibition of the kinases within the TLR-ERK1/ERK2 pathway. 
We used the GeneChip Human Transcriptome Array 2.0 (HTA 2.0) from Affimetrix. Beas-2B cells 
were left untreated or pre-treated with inhibitors for 1 hour with or then exposed to PsaDM for 
1 hour. We found that PsaDM infection modulates the expression of 170 genes (163 up and 7 
down at a threshold of ±1.5-fold). Chemokine (C-C motif) ligand 20 (CCL20) and nuclear receptor 
subfamily 4, group A, member 2 (NR4A2) were among the top 20 of the most expressed genes. 
Interestingly, and compared to non-CF, these two genes were strongly induced in CF cells after 
PsaDM stimulation. Our results suggest that the induction of genes following PsaDM infection is 
much more important than initially thought. Generating a global picture of the gene profile is 
essential to understand the signaling complexity of a cell facing Pseudomonas aeruginosa. 
 

2 - Characterizing the role for CFTR in intestinal infection 
Travis  Ackroyd1, Mitra  Yousefi1, Eugene Kang1, Barbara Mindt1, Lei Zhu1, Jie Liao1, Daisy Ji1, Bruce 
Vallance2, Mitchell Drumm3, Jorg Fritz1, Samantha Gruenheid1 
1McGill University ; 2University of British Columbia ; 3Case Western Reserve University 
Cystic fibrosis (CF) is a fatal autosomal recessive disease caused by mutations in the cystic fibrosis 
transmembrane conductance regulator (CFTR) protein. The most frequently observed mutation 
is the deletion of a phenylalanine residue at position 508 in CFTR (∆F508), leading to its 
degradation. Located in the apical membrane of various epithelial tissues and in immune cells, 
CFTR plays a critical role in ion and fluid secretion. Although often associated with a respiratory 
phenotype, CF affects multiple organ systems, including the gastrointestinal tract. Several mouse 
models of CF display little lung pathology, but do possess an intestinal phenotype, characterized 
by obstruction, inflammation, and bacterial overgrowth. We have shown that ∆F508 CF mice 
(Cftrtm1Eur) are highly susceptible to infection with Citrobacter rodentium, a murine model of 



enteropathogenic and enterohaemorrhagic Escherichia coli. C. rodentium exhibits atypical 
localization and greater colonization in CF mice compared to WT. There is a greater tissue 
response to infection, with an increased inflammatory cytokine profile and influx of myeloid cells 
at 4 days post-infection (DPI). Notably, there is a significantly higher frequency and total number 
of neutrophils in the small intestine of CF mice at steady state. Despite this increase, we have 
shown that CF neutrophils are defective in their ability to produce reactive oxygen species 
compared to WT. Furthermore, these cells have decreased apoptosis compared to WT, persisting 
in the small intestine lamina propria and delaying transition to adaptive immunity. To determine 
the relative contributions of the CFTR-deficient myeloid and epithelial cell compartments to 
intestinal infection susceptibility, we generated mice with a myeloid-specific CFTR inactivation 
and found that they are completely resistant to infection. Furthermore, no differences were 
observed in myeloid cell frequencies, oxidative burst activity, nor cell death. Currently, we are 
generating mice with the CFTR inactivation in villus and crypt epithelial cells of the intestine to 
test the hypothesis that functional CFTR mediates its protection in an intestinal epithelial cell 
dependent manner. Through further examination of our infection model, there is potential to 
uncover a mechanism for the intestinal dysbiosis observed in CF patients. Furthermore, the lack 
of an appropriate mouse model of CF pulmonary disease renders our research critical to the study 
of CF infections as a whole.  
 

3 - Hsp70 and its co-chaperone DNAJA2 promote degradation of CFTR but through different 
pathways 
Patrick Kim Chiaw1, Christine Hantouche2, Elizabeth Matthes2, Yogita Patel1, Michael Wong1, John 
Hanrahan2, Alvin Shrier2, Jason Young1 

1McGill University, Department of Biochemistry ; 2McGill University, Department of Physiology 
The Hsc70/Hsp70 chaperone has a central role in proteostasis assisting in protein folding but also 
mediating degradation. The balance between these opposing functions of Hsp70 remains 
unclear. Through manipulation of co-chaperone proteins, and with pharmacologic modulators of 
Hsp70, we aim to address this question. Using the Cystic Fibrosis transmembrane conductance 
regulator (CFTR) chloride channel as a model substrate, we find that its degradation at the 
endoplasmic reticulum and cell surface is controlled by levels of DNAJA2 and Hsp70, respectively. 
In both cases, the E3 ubiquitin ligase CHIP is important for degradation, but interactions with HOP 
and Hsp90 are not involved. Interestingly, small molecules that target various parts of Hsp70 have 
different effects on CFTR, and this is most likely related to the mechanisms of the compounds, 
and raises the possibility that the different proteostasis functions of Hsp70 may be differentially 
targeted. Understanding the mechanism of how Hsp70 and its co-chaperones interacts with CFTR 
will provide additional protein targets for therapeutic intervention. 
 

4 - From CFTR biology towards combinatorial pharmacotherapy: Expanded classification of 
cystic fibrosis mutations 
Guido Veit1, Radu G. Avramescu1, Annette N. Chiang2, Scott A. Houck3, Zhiwei Cai4, Kathryn W. 
Peters2, Jeong S. Hong5, Harvey B. Pollard6, William B. Guggino7, William E. Balch8, William R. 
Skach9, Garry R. Cutting7, Raymond A. Frizzell2, David N. Sheppard4, Douglas M. Cyr3, Eric J. 
Sorscher10, Jeffrey L. Brodsky2, Gergely L. Lukacs1 

1McGill University ; 2University of Pittsburgh ; 3University of North Carolina ; 4University of Bristol 
5University of Alabama ; 6Uniformed Services University of the Health Sciences ; 7Johns Hopkins 



University ; 8The Scripps Research Institute ; 9Oregon Health and Science University ; 10Emory 
University School of Medicine 
More than 2,000 mutations in the cystic fibrosis transmembrane conductance regulator (CFTR) 
have been described that confer a range of molecular cell biological and functional phenotypes. 
Most of these mutations lead to compromised anion conductance at the apical plasma 
membrane of secretory epithelia and cause cystic fibrosis (CF) with variable disease severity. 
Based on the molecular phenotypic complexity of CFTR mutants and their susceptibility to 
pharmacotherapy, it has been recognized that mutations may impose combinatorial defects in 
CFTR channel biology. This notion led to the conclusion that the combination of 
pharmacotherapies addressing single defects (e.g. transcription, translation, folding and/or 
gating) may show improved clinical benefit over available low efficacy monotherapies. Indeed, 
recent phase 3 clinical trials combining ivacaftor (a gating potentiator) and lumacaftor (a folding 
corrector) have proven efficacious in CF patients harboring the most common mutation (deletion 
of residue F508, ΔF508 or Phe508del). This drug combination was recently approved by the FDA 
for patients homozygous for ΔF508. Emerging studies of the structural, cell biological and 
functional defects caused by rare mutations provides a new framework that reveals a mixture of 
deficiencies in different CFTR alleles. Establishment of a set of combinatorial categories of the 
previously defined basic defects in CF alleles will aid the design of even more efficacious 
therapeutic interventions for CF patients. 
 

5 - Ribosomal stalk protein silencing partially corrects the ΔF508-CFTR  functional expression 
defect 
Guido Veit1, Kathryn Oliver2, Pirjo M. Apaja1, Doranda Perdomo1, Aurélien Bidaud-Meynard1, 
Sheng-Ting Lin1, Jingyu Guo2, Mert Icyuz2, Eric J. Sorscher3, John L. Hartman IV2, Gergely L. Lukacs1 
1McGill University ; 2University of Alabama at Birmingham ; 3Emory University School of Medicine 
The most common cystic fibrosis (CF) causing mutation, deletion of phenylalanine 508 (ΔF508 or 
Phe508del), results in functional expression defect of the CF transmembrane conductance 
regulator (CFTR) at the apical plasma membrane (PM) of secretory epithelia, which is attributed 
to the degradation of the misfolded channel at the endoplasmic reticulum (ER). Deletion of 
phenylalanine 670 (∆F670) in the yeast oligomycin resistance 1 gene (YOR1, an ABC transporter) 
of Saccharomyces cerevisiae, phenocopies the ΔF508-CFTR folding and trafficking defects. 
Genome-wide phenotypic (phenomic) analysis of the Yor1-∆F670 biogenesis identified several 
modifier genes of mRNA processing and translation, which conferred oligomycin resistance to 
yeast. Silencing of orthologues of these candidate genes enhanced the ΔF508-CFTR functional 
expression at the apical PM in human CF bronchial epithelia. Although knockdown of RPL12, a 
component of the ribosomal stalk, attenuated the translational elongation rate, it increased the 
folding efficiency as well as the conformational stability of the ΔF508-CFTR, manifesting in three 
fold augmented PM density, and function of the mutant. Combination of RPL12 knockdown with 
the corrector drug, VX-809 (lumacaftor) restored the mutant function to ~50% of the wild-type 
channel in primary CFTRΔF508/ΔF508 human bronchial epithelia. These results and the observation 
that silencing of other ribosomal stalk proteins partially rescue the loss-of-function phenotype of 
ΔF508-CFTR suggest that the ribosomal stalk modulates the folding efficiency of the mutant and 
is a potential therapeutic target for correction of the ΔF508-CFTR folding defect. 
 



6 - IL-13 induces beta-adrenergic hyporesponsiveness of intrapulmonary airway smooth muscle 
in cystic fibrosis 
Oleg Matusovsky1, Linda Kachmar1, Gijs Ijpma1, Alice Panariti1, James Martin1, Anne-Marie 
Lauzon1 
1Meakins-Christie Laboratories, McGill University, Research Institute of the MUHC 
Rationale: Cystic fibrosis (CF) is an inherited life-threatening disease in which the cystic fibrosis 
transmembrane conductance regulator (CFTR) is absent or non-functional. The consequences of 
this disorder have been studied extensively in the airway epithelial cells, whereas much less is 
known about the repercussions on airway smooth muscle (ASM) mechanics. In the present study 
we investigated the mechanical properties of the intrapulmonary ASM from CF afflicted and 
control human lungs and assessed the effect of IL-13 on ASM contractility and relaxation. 
Methods: Transplant grade control lungs, and CF lungs obtained at the time of transplantation, 
were studied within 24h of recovery. Intrapulmonary airways from the 2nd-5th generations were 
dissected from the parenchyma and epithelium, cartilage and connective tissues were removed. 
ASM strips were hooked in force-length tissue baths (Aurora Scientific) where metacholine (MCh) 
and isoproterenol (ISO) dose responses, maximum velocity of shortening (Vmax) and maximal 
force in response to electric field stimulation (EFS) were measured. The ASM strips were then 
incubated for 16h at 37⁰C, 5% CO2 - 95% air, in DMEM containing 0.5% heat inactivated FBS, 1% 
penicillin/streptomycin/amphotericin, with either vehicle (0.1% BSA in PBS) or with 100 ng/ml of 
human IL-13 dissolved in vehicle. Mechanics measurements were then repeated. For 
morphometric analysis of ASM area, airway rings from the 2nd-5th generations were 
immunostained for alpha-smooth muscle actin. Results: No differences in maximal stress 
(force/area) were observed between CF ASM and controls (P=0.22). No differences in MCh EC50 
(P=0.57) and Vmax were measured either when the strips were stimulated by EFS (P=0.29) or by 
MCh (P=0.92). Conversely, we measured a significant increase in ASM mass relative to the square 
of the baseline perimeter between non-CF and CF (15.5±0.2 vs. 3.73±0.84 x 10-3, P=0.03). 
Incubation of muscle strips with IL-13 altered the sensitivity to MCh to the same extent in CF 
(P=0.019) and in control (P=0.02) ASM. On the contrary, after incubation with IL-13, the 
relaxation of the CF ASM was significantly impaired (43.3±7.8% relaxation) compared to that of 
controls (71.4±3.6% relaxation, P=0.037). Conclusion: Our data show that a greater ASM mass 
may contribute to the increased airway hyperresponsiveness of CF patients. However, the CF 
intrapulmonary ASM contractile properties per se are not different from those of controls. 
Interestingly, however, in the presence of inflammatory mediators such as IL-13, the relaxation 
capacities of the CF ASM are impaired. 
Supported by the Canadian Cystic Fibrosis Foundation, Canadian Institutes of Health Research 
(MOP102718). 
 

7 - LAU-7b normalizes aberrant fatty acids composition and ceramides and prevents excessive 
inflammation during pulmonary exacerbation in adult cystic fibrosis patients 
Dusan Garic1,2, Gabriella Wojewodka1,2, Juan de Sanctis3, Shannon Cupri1, Patrick Colin5, Radu 
Pislariu5, Irenej Kiancka5, Elias Matouk1,6, Danuta Radzioch1,2,4,6 
1McGill University Health Centre ; 2Department of Human Genetics, McGill University ; 3Institute 
of Immunology, Central University of Venezuela, Caracas ; 4Laurent Pharmaceuticals Inc, 



Montreal, Canada ; 5Laurent Pharmaceuticals ; 6Faculty of Medicine, Department of 
Biochemistry, McGill University 
Introduction: Patients with Cystic Fibrosis (CF) display an imbalance of essential fatty acids and 
ceramides, with increased arachidonic acid (AA) levels, decreased docosahexanoic acid (DHA) 
levels, and perturbed levels of certain ceramide species. In particular, ceramides have long been 
implicated in the inflammatory etiology of CF, and recently significant biological and biophysical 
differences have been demonstrated between long- and very-long-chain ceramides (LCCs and 
VLCCs, respectively). Overall, an increasing amount of evidence suggests that lipid imbalance has 
a major role in the infection-inflammation vicious cycle that leads to respiratory failure in 
CF.  Defective metabolism of AA and DHA in cystic fibrosis (CF) is emerging as a new CFTR-linked 
therapeutic paradigm, addressing the compromised immune-inflammatory response. Our 
preclinical work demonstrated the effects of LAU-7b, on decreasing the AA/DHA levels and 
oxidation of lipids, reducing inflammatory markers, and increasing bacterial clearance following 
lung infections. A novel oral formulation of LAU-7b was tested in a Phase 1b involving adult CF 
patients, and the results were compared to data obtained from previous non-interventional, 
study with focus on pulmonary exacerbations (PEx). Methods: A novel oral formulation of LAU-
7b was investigated in this Phase 1b placebo-controlled trial in adult CF patients. A single cohort 
of 15 patients received escalating daily doses (100, 200 and 300 mg) of LAU-7b, during cycles of 
21 days, followed by a drug-free period, in a 3:1 randomization scheme. The study population 
involved in the Phase 1b trial was previously characterized in a non-interventional study 
conducted over 12 months, exploring the predictive value for PEx and response to antibiotic 
treatment during PEx of AA/DHA ratio, oxidation and inflammation plasma biomarkers. Data 
collected from the non-interventional study was used to compare the response to PEx antibiotic 
treatment of these markers to plasma levels obtained in Phase 1b. Results: Administration of up 
to 300 mg of the novel formulation of LAU-7b for 21 consecutive days resulted in reaching the 
target Css (1-2 µM), and was safe and well tolerated by adult CF patients. Phospholipid-bound 
arachidonic acid (AA) decreased with drug treatment to normal levels and docosahexaenoic acid 
(DHA) rose to normal levels. In this study, we showed an association between LAU-7b dose-
related decrease in the AA/DHA ratio and markers of oxidative stress in plasma. In a subgroup of 
patients experiencing PEx, LAU-7b effect on lipidomic and oxidative markers was shown to be 
superior at the onset of PEx to values measured during the treatment with antibiotics in the 
previous, non-interventional, cohort characterization study. Additionally, results presented here 
reveal for the first time that LCCs are upregulated whereas VLCCs are downregulated in CF mice 
and patients compared with their wild-type counterparts. Treatment with LAU-7b is able to 
correct this imbalance by downregulating LCCs and upregulating VLCCs in CF epithelial cell line, 
mice and patients enrolled in this clinical trial. Further, we describe that this effect of LAU-7b can 
be attributed to the transcriptional downregulation of Cers5 enzyme, a key enzyme in the 
metabolism of ceramides. Finally, we also present a partial synergism between LAU-7b and zinc, 
a trace element whose deficiency has been reported in CF patients. Conclusion: The oral 
administration of up to 300mg of the novel formulation of LAU-7b for 21 days normalized the 
phospholipid bound fatty acids (AA/DHA) and decreased oxidative stress in a vast majority of 
patients causing a shift towards an anti-inflammatory pattern, particularly when measured at the 
onset of PEx. Further, LAU-7b treatment upregulates anti-inflammatory VLCCs and 
downregulates pro-inflammatory LCCs. Preparations of Phase II clinical trial are in progress. 



8 - Les canaux potassiques comme cibles thérapeutiques dans la réparation et la régénération 
de l’épithélium des voies aériennes fibrose kystique 
Damien Adam1,2, Claudia Bilodeau1,2, Émilie Maillé2, Anik Privé2, Martin Desrosiers1,2, Simon 
Rousseau3, Dao Nguyen3, Christelle Coraux4, Emmanuelle Brochiero1,2 
1Université de Montréal ; 2CRCHUM ; 3McGill University ; 4Inserm UMR-S 903, France 
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 et sa 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 et la 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 (inhibiteur des canaux KvLQT1: clofilium; activateur des 
canaux KvLQT1:R-L3, en absence ou en présence des modulateurs de CFTR: correcteur, Vx809 et 
potentiateur, Vx770) 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’inhibition du canal KvLQT1 par le clofilium induit un 
ralentissement de la vitesse de réparation alors que l’activation du canal KvLQT1 par le R-L3 
accélère la vitesse de 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 FK malgré la présence d’exoproduits bactériens. Nous montrons 
également le rôle du canal KvLQT1 dans la réparation de cultures de cellules différenciées non-FK 
et FK cultivées en IAL. Le traitement chronique par le R-L3, aussi bien dans les cultures en IAL que 
dans le modèle de xénogreffe, favorise la régénération épithéliale, notamment par l’accélération 
de la ciliogenèse et de la localisation membranaire de CFTR alors que le traitement par le clofilium 
l’inhibe, indiquant un rôle de ce canal dans la différentiation et régénération épithéliale. 
Conclusion: 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.  
 

9 - Proteostasis Remodels the Unfolding Trajectory of Mutant CFTR 
Miklos Bagdany1, Guido Veit1, Tsukasa Okiyoneda1, Imad Baaklini2, Jay Singh3, Guy Sovak1, Haijin 
Xu1, Pirjo M. Apaja1, Ariel Roldan1, William Balch3, Jason C. Young2, Gergely L. Lukacs1,2 

1McGill University ; 2GRASP, McGill ; 3Scripps Research Institute 
Molecular chaperones are involved in folding and stabilization of the proteome, but their 
mechanism for shaping the protein folding landscape, a determinant of functional protein 
expression, remains largely unknown. Using a single molecule approach, we have defined the 
gating thermodynamic trajectory of the open and closed states in the mutant ∆F508 cystic 
fibrosis (CF) transmembrane conductance regulator (CFTR) to the Hsp70-Hsp90 molecular 
chaperone system. We show that the Hsc70/DNAJA2 chaperone-cochaperone reshapes both the 
kinetic and thermodynamic energetics of the cell surface ∆F508-CFTR gating cycle during thermal 
unfolding and reduce the entropic energy requirement of single channel opening, rendering the 
mutant folding trajectory similar to that of the wild-type CFTR. Functional stabilization of the 
mutant by molecular chaperones was also observed in vivo. We propose that the proteostasis 
network contributes to cellular adaptability in response to proteotoxic stress by reshaping not 
only the kinetic but also the thermodynamic energetics of the folding funnel of metastable 
polypeptides. 
 

10 - Quorum sensing inhibition abrogates the deleterious impact of Pseudomonas aeruginosa 
exoproducts on airway epithelial repair 
Manon Ruffin1, Claudia Bilodeau1, Émilie Maillé1, Shantelle Lafayette2, Geoffrey McKay2, Nguyen 
Thu Ngan Trinh1, Trevor Beaudoin2, Martin Y Desrosiers1, Simon Rousseau2, Dao Nguyen2, 
Emmanuelle Brochiero1 

1Université de Montréal, CRCHUM ; 2MUHC Research Institute 
Chronic P. aeruginosa (PA) infection has been associated with progressive airway epithelial 
damage and lung function decline in CF and may also affect the ability of epithelial tissue to 
repair, raising the need for new anti-virulence therapies that would prevent the deleterious 
effect of infection. Here, we aimed to 1) define the outcomes of PA infection on epithelial repair, 
2) identify the exoproducts involved in its deleterious impact and 3) determine whether the use 
of quorum sensing inhibitors (QSI) could be an efficient strategy to abrogate the negative effect 
of infection on CF epithelial repair. To reach these objectives, we used primary airway epithelial 
cells (AEC) from non-CF and CF patients as well as PA diffusible material (PsaDM) from CF isolates, 
laboratory strains and engineered mutants. We found that PsaDM decreased AEC repair, 
migration and proliferation rates, and impaired directional migration ability. We also 
demonstrated that the impact of PsaDM was abolished after heat-inactivation or mutations in 
lasR, lasA and lasB genes in PA, whereas it was restored by LasB induction in ΔlasR mutants. In 
addition, we showed that PA purified elastase induces a dose-dependent decrease of airway 
epithelial repair whereas elastase inhibition in PsaDM with phosphoramidon abrogates its 
negative impact. Finally, AEC were exposed to PsaDM from PA grown in presence of the QSI 
HDMF. Our data showed that HDMF efficiently reduced elastase activity in PsaDM without 
affecting PA growth and abrogated the negative effect of PsaDM on the epithelial repair of highly 



differentiated non-CF and CF epithelia. Altogether, our data show that proteases under LasR 
control with elastase activity contribute to the defective airway repair during PA infection and 
that QSI could be of benefits to counteract its deleterious impact in CF patients. This study was 
funded by RHN-FRQS/CFC/IRSC/NSERC/VLM. 
 

11 - Reactive Oxygen Species in Cigarette Smoke stimulates CFTR currents in CFBE cells 
Francis Wong1,2, Renaud Robert1,2, John Hanrahan1,2 
1McGill University ; 2CFTRc 
Chronic Obstructive Pulmonary Disease (COPD), a disease characterized by persistent airflow 
obstruction, is now considered to be the third leading cause of death in North America. The 
development of COPD is commonly associated with lung irritants, such as cigarette smoke and 
air pollutants. The underlying causes to COPD is largely idiopathic, since many patients develop 
airway inflammation, parenchymal destruction, mucus retention or the combination of the three 
phenotypes. Interestingly, mucus retention is observed in over 60% of individuals with 
COPD.  Evidence from published data shows that cigarette smoke alters cystic fibrosis 
transmembrane regulator (CFTR) function, resulting in dehydration of airway surfaces which 
could lead to mucus accumulation, inflammation, and infection. This idea of acquired CFTR 
dysfunction in COPD is supported by in vivo studies, showing that CFTR is suppressed in cigarette 
smokers and patients with COPD.  Understanding the cellular mechanisms that mediate cigarette 
smoke-induced dysfunction of CFTR could be useful in the development of new therapeutics. 
Preliminary findings from our research group confirmed that CFTR functionally decreases after 
acute exposures to cigarette smoke.  Since cigarette smoke contain relatively high concentrations 
of oxidants, we hypothesize that cigarette smoke-induced oxidant stress in the airway epithelium 
results in dysfunction of CFTR.  To investigate, we examined the levels of ROS production in the 
presence of cigarette smoke extract (CSE) in cystic fibrosis bronchial epithelial (CFBE) cell 
line.  Data from this experiment showed increase levels of reactive oxygen species (ROS) 
production in CFBE cells that were treated with CSE compared with controls.  Since ROS has been 
shown previously to stimulate CFTR function, we investigated the effects of cigarette smoke on 
CFTR current in the Ussing Chamber. Interesting, our results indicate that cigarette smoke 
induces CFTR current in CFBE cells. To summarize, we have shown that cigarette smoke increases 
ROS production in CFBE cells.  In addition, we show that cigarette smoke can stimulate CFTR 
current.  These findings are consistent with previous reports showing that oxidants such as 
hydrogen peroxide stimulating anion secretion.  We reason that this could be a host defense 
mechanism to clear the lung of damaging radicals that can lead to tissue damage and 
inflammation.  
 

12 - Relationship between Vitamin D levels and glucose tolerance in an adult population with 
cystic fibrosis 
Catherine Lehoux Dubois1,2, Adèle Coriati1,2, Maude Phaneuf1, Marjolaine Mailhot3, Annick 
Lavoie3, Yves Berthiaume1,2,3, Rémi Rabasa-Lhoret1,2,3 

1Université de Montréal ; 2Institut de Recherches Cliniques de Montréal ; 3CHUM 
Cystic Fibrosis (CF) is the most frequent autosomic recessive genetic disorder and with improved 
survival glucose abnormalities have emerged as a major comorbidity. Despite supplementation 
low 25(OH)D remain frequent in CF adult population. Several studies have reported an 
association between low vitamin D levels (25-hydroxyvitamin D (25(OH)D)) and the risk of type 2 



diabetes. Such association have also been reported in a large CF cohort with the risk of CF related 
diabetes. Objective: Evaluate association between plasma levels of 25OHD and glucose 
abnormalities as well with several parameters of glucose metabolism in a large adult patients 
population. Method: This is a cross-sectional observational analysis of CF patients (≥ 18 yrs), 
without known CFRD, from the Montreal CF Cohort (collected between 2008 and 2015). All 
patients (N=178) had level of serum 25OHD measured and underwent a 2 h-Oral Glucose 
Tolerance Test (OGTT) with repeated glucose and insulin measurements allowing evaluation of 
glucose tolerance as well as insulin secretion and resistance. Results: Only 42.1% of this group 
reached recommended levels of 25(OH)D (≥75 nmol/L). No difference was detected between 
25(OH)D levels between glucose tolerance groups. No association was found between 25(OH)D 
levels and glucose during OGTT as well as insulin sensitivity and secretion parameters derived 
form OGTT. Conclusion: In CF adult patients there are no associations between plasma 25(OH)D 
and glucose metabolism parameters. An impact of 25(OH)D on glucose metabolism is thus 
unlikely. Vitamin D supplementation remains important for optimal bone health. 
 

13 - Role of YKL-40 in Cystic Fibrosis Physiopathology 
Adèle Coriati1, Guillaume Bouvet2, Yves Berthiaume2 
1Institut de Recherches Cliniques de Montréal ; 2IRCM 
Background: YKL-40 (chitinase like protein) is an inflammatory marker increased in blood of CF 
patients and is inversely correlated with pulmonary function. Higher serum YKL-40 levels were 
found in CF patients with dysglycemia. We hypothesize that YKL-40, released by peripheral blood 
mononuclear cells (PBMCs), plays a role in the systemic inflammatory response associated with 
the evolution of lung disease and glucose intolerance. Aim: Study cytokine and YKL-40 expression 
in PBMCs isolated from patient’s blood when treated with YKL-40 and/or glucose. Methods: For 
a period of 30 months, blood will be collected at each patient encounter at the clinic (3-4/year). 
Glucose tolerance status and bioclinical parameters will be collected. PBMCs from patient’s blood 
will be isolated and used to study the cytokine or YKL-40 expression when treated with YKL-40 
and/or glucose. Transcript and protein levels of YKL-40 as we all as other cytokines will be 
measured. Results: PBMCs incubated from 6 patient’s blood where treated for 24 hours with 300 
ng/mL of YKL-40 was done. Despite similar weight and age, we observed that patients with the 
highest level of inflammatory markers (IL-6, IL-13 and IL-10) displayed the lowest values of 
pulmonary function. These last patients were more likely to be hospitalized for pulmonary 
exacerbations during the previous year. Genotype and glucose tolerance status do not differ 
when comparing sub-groups of inflammatory levels (low and high levels). Conclusion: PBMCs 
from patients who display a more severe clinical status seem to be more sensitive to YKL-40. A 
better understanding of the role of YKL-40 could provide a novel biomarker of disease evolution 
and a novel clinical target to control the inflammatory response and alleviate the severity of the 
disease. Acknowledgments: Anne-Marie Lavoie Pilote and CF patients. 
 

14 - SLC26A9 anion channel as a therapeutic target in cystic fibrosis  
Yukiko Sato1,2, Renaud Robert1,2, David Y Thomas1,2, John Hanrahan1,2 
1McGill University ; 2CFTRc 
The airway surface liquid (ASL) is a thin layer of fluid that lines the conducting airways of the lung 
that plays a crucial role in airway defense to inhaled pathogens. The volume and composition of 
the ASL is tightly regulated to achieve efficient mucociliary clearance and to enable pH-



dependent components of the airway innate immune system to function properly. Epithelial ion 
channels and transporters facilitate ion and fluid secretion from airway epithelia to form the ASL. 
A key channel in airway ion secretion is the cystic fibrosis transmembrane conductance regulator 
(CFTR) and loss-of-function mutations in this channel impair airway ion and fluid secretions and 
cause the disease cystic fibrosis (CF). The most common CF mutation, deletion of phenylalanine 
at position 508 (F508del-CFTR), results in retention of the mutant in the endoplasmic reticulum 
(ER), leading to impaired airway ion and fluid transport. Although small molecule correctors are 
presently in development, the most promising drug only show modest clinical benefit and 
therefore alternative anion conductive pathways, such as SLC26A9 are being explored as 
potential therapeutic targets. It has recently been established that SLC26A9 interacts with both 
mature and immature CFTR through the cytosolic regulatory (R) domain of CFTR. When 
coexpressed together with F508del-CFTR, SLC26A9 failed to conduct chloride, with the belief that 
SLC26A9 interacts with F508del-CFTR in the ER, and therefore is also targeted for degradation 
together with F508del-CFTR. Therefore, we hypothesized that an activator of SLC26A9 would 
restore airway ion secretion and alleviate symptoms of CF patients In order to screen for 
activators, we first investigated whether the trafficking of SLC26A9 to the plasma membrane is 
indeed affected by an interaction with CFTR by measuring expression of the proteins at the 
plasma membrane using a cell surface biotinylation.  SLC26A9 was expressed in BHK cells either 
alone or coexpressed with wild-type or F508-del CFTR. Our results show that the cell surface 
expression of SLC26A9 was significantly reduced in the presence of F508del-CFTR but not WT-
CFTR or when SLC26A9 was on its own. Similarly, the expression of SLC26A9 in the whole cell 
lysate was significantly increased when coexpressed with WT-CFTR but not F508del-CFTR. 
Furthermore, when surface expression of F508del-CFTR was corrected by low temperature or by 
the corrector VX-809, there was also an increase in SLC26A9 in whole cell as well as surface 
expression suggesting that SLC26A9 and CFTR do traffic to the membrane together. Taken 
together, these findings support the current hypothesis that SLC26A9 might be degraded 
together with F508del-CFTR. In addition, preliminary functional studies in SLC26A9-expressing 
BHK cells, using the FLIPR membrane potential assay, showed that SLC26A9 did not conduct Cl- 
when expressed alone, but the channel was active when coexpressed with both WT-CFTR and 
F508del-CFTR, although its activity was notably reduced when expressed with F508-del CFTR. 
These data suggest that SLC26A9 requires CFTR in order to be active and contradicts previous 
studies performed in the field.  Therefore, further research is required in order to understand the 
detailed mechanism of the activation of SLC26A9 and the protein-protein interaction of SLC26A9 
and CFTR in order to be able to screen for a suitable compound targeting SLC26A9 and study its 
potential as drug for CF treatment.  
 

15 - Structural cues contributing to CFTR mutants downregulation by VX-770, a gating 
potentiator drug 
Radu Gabriel Avramescu1, Yukari Kai1, Guido Veit1, Gergely Lukacs1 
1McGill University 
Cystic fibrosis (CF) is caused by the functional expression defect of the CFTR anion channel at the 
apical plasma membrane (PM). Despite intensive efforts, small molecule modulators are unable 
to efficiently target the most common (ΔF508) mutation to the PM due to limited correction of 
the ΔF508 complex conformational defect. This leads to mutant recognition by multiple cellular 



quality control (QC) mechanisms responsible for elimination of conformationally defective 
membrane proteins at the endoplasmic reticulum and PM. Our preliminary observations suggest 
that Hsc70 and Hsp90 chaperones are not only involved in the ubiquitin-dependent degradation, 
but also in the constitutive refolding of the ΔF508-CFTR at the PM, which may influence the 
phenotypic manifestation of CF. We, and others, have shown that the gating potentiator drug, 
VX-770, interferes with the ΔF508-CFTR biosynthetic and endocytic processing and attenuates 
the cell surface expression. However, the impact of VX-770 on other conformationally defective 
CF mutations PM expression remains unknown. We hypothesize that the mutant channel 
susceptibility to VX-770 depends on its specific structural defect and the cellular activity of 
molecular chaperone systems targeting the channel for refolding or degradation. My aim is to 
identify structural cues that can be predictive of the susceptible CF mutations to VX-770 
destabilization. This will be achieved by examining the effects of chronic exposure to VX-770 on 
the cell surface expression and function of ΔF508-CFTR variants with second site suppressor 
mutations and a panel of CF-causing rare mutations expressed in various model systems. 
 

16 - Superoxide stress response induces antibiotic tolerance in the major cystic fibrosis lung 
pathogen Pseudomonas aeruginosa 
Dorival Martins1,2, Geoffrey McKay1, Gowthami SampathKumar1, Malika Khakhimova1, Dao 
Nguyen1,2,3 

1McGill University Health Centre ; 2Meakins-Christie Laboratories ; 3Deparment of Medicine, 
McGill University 
Pseudomonas aeruginosa is a major opportunistic pathogen that causes acute and chronic 
infections in susceptible patients, and it is the most predominant pathogen in the lungs of adult 
patients with cystic fibrosis. These infections are very challenging to treat due to antibiotic 
tolerance, a heterogeneous phenotype that allows P. aeruginosa to become refractory to 
antibiotic killing and poses a major concern in the clinical settings since it leads to therapy failure 
and contributes to the development of drug resistant strains. Thus, the mechanism(s) underlying 
tolerance have become a subject of intense investigation. Although many studies have observed 
that disturbances in oxidative stress pathways modulate bactericidal antibiotic lethality, the 
mechanisms and effectors involved in such process are not completely understood. We are 
currently evaluating the contribution of the superoxide stress response on antibiotic tolerance of 
P. aeruginosa. We initially used killing curves to compare the antibiotic tolerance of stationary-
phase cultures of wild-type and a sodAB mutant, which has no superoxide dismutases (SODs). 
We observed that the sodAB mutant has sub wild-type tolerance to the main antipseudomonal 
bactericidal drugs used in the clinic (aminoglycosides, fluoroquinolones and carbapenems), 
which is consistent with our previous observations that SOD activity linearly correlates with 
survival to bactericidal antibiotics. We next investigated if a pharmacological intervention to 
increase endogenous superoxide levels could lower the antibiotic tolerance of a wild-type strain. 
Prior to antibiotic challenge, we exposed wild-type cultures to a sublethal dose of the superoxide 
generator paraquat (PQ) for 20 min. We observed that, contrary to our expectations, wild-type 
cells primed with PQ became more tolerant to bactericidal antibiotics than non PQ-primed 
cultures. This effect was also observed with menadione, a second superoxide generator 
chemically distinct from PQ, suggesting that antibiotic tolerance can be elicited by superoxide 
stress. We hypothesized that the superoxide generators may induce SOD activity to buffer 



antibiotic killing, and total SOD activity measurements in wild-type cells revealed that PQ induces 
SOD activity by up to 5-fold within  20 min. In gel activity assays reveled that this increase was 
driven by upregulation of the iron co-factored SodB activity. We also determined that the sodAB 
mutant does not display PQ-induced antibiotic tolerance, which reinforces that superoxide-
induced antibiotic tolerance is driven by stimulation of SOD activity. PQ pre-challenge also did 
not induce SOD activity nor antibiotic tolerance in the rpoS mutant, indicating that PQ-induced 
effects are mediated by the stationary-phase sigma factor RpoS. How SOD activity confers 
protection against antibiotic lethality remains incompletely understood. It has been suggested 
that bactericidal antibiotics induce superoxide levels as a mechanism of bacterial killing. 
However, we observed that PQ-treated bacteria remains tolerant to bactericidal antibiotics even 
after SOD activity has returned to baseline levels, suggesting that, although induction of SOD is 
required for superoxide-driven antibiotic tolerance, their role likely extend beyond the enzymatic 
inactivation of superoxides. We are currently evaluating the role of other oxidants such as H2O2 
and HOCl in driving antibiotic tolerance in P. aeruginosa, and plan to determine whether SOD 
activity is relevant for antibiotic tolerance in vivo. In summary, our work describes a dual role of 
superoxide as an effector of antibiotic killing and a signal for development of tolerance. Also, we 
describe an important mechanism of control of antibiotic tolerance that is mediated by oxidative 
stress, which may be relevant in chronic cystic fibrosis infections where P. aeruginosa is 
constantly challenged with neutrophils-derived reactive oxygen species. 
 

17 - The identification of genes in Pseudomonas aeruginosa clinical isolates responsible in the 
induction of a differential inflammatory response 
Mellissa Gaudet1, Dr. Simon Rousseau1 
1McGill University 
Host-pathogen interactions in chronic airway infection with Pseudomonas aeruginosa in patients 
with Cystic Fibrosis (CF) are of particular interest because of the damaging inflammatory 
response elicited in these patients by the bacterium. 13 clinical isolates of P. aeruginosa from 6 
different CF patients were observed to induce differential inflammatory responses.  More 
specifically, isolates found colonizing the same patient were showed to provoke significantly 
different IL-8 expressions in lung epithelial cells. These isolates have also been shown to have 
differential affects in an in vivo model of Hydra magnipapillata infection. We are investigating 
the genetic differences of these clinical isolates to determine the possible bacterial genes that 
are implicated in this differential phenotype of lung inflammation. A SNPs analysis has provided 
a list of 329 discordant genes between the clinical isolates and 17 genes were shown to be 
common within isolates of at least two patients. The implication of these genes will be validated 
using P. aeruginosa PA01 loss of function mutants for the genes of interest, to determine if the 
loss of a gene could be responsible for the heightened IL-8 induction. This will be followed by 
over expression or functional restoration of the gene(s) of interest. The identification of 
regulatory genes that significantly influences the production of virulence factors in P. aeruginosa 
brings us one step closer to targeting gene products linked with virulence and ultimately leading 
to improve management and treatment of CF patients once infected with P. aeruginosa.  
 

18 - The role of phosphodiesterase 8 in CFTR regulation in human airway epithelial cells 
Mark Turner1, Kathy Abbott-Banner2, John W. Hanrahan1 
1McGill University ; 2Verona Pharma plc 



Cyclic nucleotide phosphodiesterases (PDEs) play crucial roles in regulation of spatial and 
temporal regulation of intracellular cyclic nucleotide signalling. This family of enzymes, of which 
11 members have been identified in humans, are responsible for cyclic nucleotide breakdown to 
thus terminate a cAMP/cGMP-dependent signal. For this reason, PDE inhibitors can be used to 
elevate levels of cyclic nucleotides. We, and others, have shown that inhibition of PDE3, 4 and 5 
all activate the cAMP/PKA-regulated Cl- channel, Cystic Fibrosis transmembrane conductance 
regulator (CFTR), thus implicating these PDE isoenzymes in CFTR regulation and suggesting that 
PDE inhibitors could be used for the treatment of cystic fibrosis (CF), the disease arising from 
mutations in CFTR. However, we have recently found that PDE8A mRNA is highly expressed in 
human airway epithelial cells, to levels similar to PDE4D. Therefore, we sought to investigate 
whether PDE8 had any role in CFTR regulation in both CFBE and primary human bronchial 
epithelia (pHBE). Cells were grown on permeable transwell supports and allowed differentiate at 
an air-liquid interface (ALI) before short-circuit current (Isc) measurements were made in Ussing 
chambers. Using Western blot, we found expression of PDE8A at the protein level in CFBE cells 
stably expressing wild-type CFTR (CFBE-WT) demonstrating the high mRNA expression translated 
to protein expression. Inhibition of PDE8, using the specific PDE8 inhibition PF-04957325 (PF; 
Pfizer), increased CFTR-dependent Isc by 2.32 ± 0.21µA cm-2 (p<0.001; n=7) in CFBE-WT cells and 
also increased CFTR-dependent Isc in cells prestimulated with either adenosine or the dual 
PDE3/4 inhibitor RPL554 (a drug we have already shown to regulate CFTR in human airway 
epithelia) by 2.74 ± 1.40µA cm-2 and 1.81 ± 0.64µA cm-2 respectively (p<0.05; n=3-4). 
Furthermore, PF stimulated an increase in Isc of 2.32 ± 0.95µA cm-2 in pHBE cells isolated from 
wild-type patients (pHBE WT) (p<0.01; n=8) and elicited similar increases in Isc of 1.67 ± 0.44µA 
cm-2 in pHBE WT cells prestimulated with forskolin (p<0.01; n=4). Interestingly, PF demonstrated 
synergistic effects with RPL554 with the stimulation of CFTR by RPL554 being significantly 
enhanced in the presence of PF and vice versa. Finally, PF also stimulated an increase in CFTR-
dependent Isc of 2.17 ± 0.24µA cm-2 in forskolin-stimulated pHBE cells isolated from CF patients 
with a R117H/F508del genotype (p<0.001; n=3).  These data uncover a novel role for PDE8 in 
CFTR regulation in human airway epithelia and suggest PDE8 inhibition could be a therapeutic 
option for R117H/F508del patients. 
 

19 - YKL-40 in cystic fibrosis: induction of differential inflammatory responses in Peripheral 
Blood Mononuclear Cells 
Olivia Bulka1, Guillaume Bouvet1, Yves Berthiaume1,2 
1IRCM ; 2Université de Montréal 
Background: YKL-40 is a human circulating chitinase-like protein and inflammatory biomarker 
whose levels are elevated in the blood serum of CF patients and CF patients with dysglycemia. 
We hypothesized that treatment of CF peripheral blood mononuclear cells (PBMC) with YKL-40 
would promote a pro-inflammatory response. Methods: PBMC was isolated from the blood of 67 
CF patients and was treated with 300 ng/µL of human YKL-40 for 24 hours before RNA extraction. 
Flow cytometry was used to count the relative populations of monocytes, lymphocytes, and 
lymphocyte subsets in each PBMC culture. The relative expression (RQ) of genes for both pro-
inflammatory (IL-6, IL-13, S100A12 and IFN-γ) and anti-inflammatory (IL-10 and TGF-B) molecules 
was measured and compared between the treated and untreated CF-PBMC. Biological 
characteristics of each patient were also obtained and analyzed, including forced expiratory 



volume (FEV1%), a measure of pulmonary function. Results: Firstly, there is a significant positive 
correlation between anti-inflammatory markers, TGF-B and IL-10 (p < 0.0001), and a positive 
correlation between pro-inflammatory markers, IL-13 and IL-6 (p < 0.0001), in response to YKL-
40.  Secondly, FEV1% is negatively correlated with IL-10 expression in PBMC as a response to 
treatment with YKL-40 (p = 0.0007). Conclusions: More than just a pro-inflammatory protein or 
a biological marker of disease evolution, YKL-40 can act as a complex inflammatory modulator 
depending on the amount of lung damage and respiratory function of CF patients. Our 
correlations suggest that as pulmonary function decreases, CF-PBMC has a stronger anti-
inflammatory response to YKL-40. 
 

20- Using Image Correlation Microscopy To Study Epithelial Cell Protein Dynamics 
Colton Boudreau1, Erika Wee1,2, Kaixi Tang1, Aleksander Borisov1, Alina Ilie1, Claire Brown2 
1McGill University ; 2McGill Advanced BioImaging Facility (ABIF) 
Traditionally, biochemical assays such as immunoblotting or immunoprecipiations have been 
used to study molecular underpinnings in complex epithelial cell physiology. We have 
incorporated a unique arsenal of biophysical imaging techniques into studying molecular 
dynamics and interactions in live cells, which, in essence, provides us “in-situ” biochemical 
information. These technologies have been used to study epithelial cell migration, but could be 
readily adapted to study other aspects of epithelial cell physiology, including interaction of 
proteins with CFTR chloride channel.  The studies presented here will focus on the application of 
cell migration, which is an important process involved in many homeostatic and aberrant 
physiological phenomena, from wound healing and embryonic development, to cancer 
metastasis. We have investigated the role of a canonical adapter protein, paxillin, and two of its 
binding partners, p21 activated kinase (PAK), and beta PAK interacting exchange factor (β-PIX) in 
cell migration. It has been demonstrated that the aforementioned binding partners, in 
conjunction with G Protein-Coupled Receptor Kinase-Interactor (GIT1) form a trimolecular 
complex when S273 of paxillin is phosphorylated and leads to enhanced migration potential.  We 
have demonstrated using cell tracking assays, that pS273 induces a higher migration velocity. On 
a subcellular level, focal adhesions, the molecular functional units of cell migration were studied 
and it was demonstrated that S273 phosphorylation induced small, dynamic adhesion 
assembly/disassembly and produced a polarization of adhesion turnover rates between the 
leading and trailing edges. Further honing in, the molecular dynamics of paxillin, PAK and β-PIX 
were studied using temporal image correlation microscopy (tICM). It was shown that 
phosphorylation of paxillin leads to significantly increased binding and unbinding of paxillin, PAK1 
and β-PIX to the adhesion complex, and similarly induced polarization of molecular dynamic rates 
across the leading and trailing edges. Finally, the interaction of paxillin with PAK or β-PIX has been 
studied using dual colour tICM by means of cross correlation, allowing for mapping of protein 
interactions within a live cell. All of these studies have been conferred by means of direct paxillin 
S273 mutant constructs and recapitulated using PAK/β-PIX mutant constructs and 
pharmacological inhibition. Understanding the complexities of cell movement across these levels 
of dynamics provides important insight and guidance toward modulation of migration process by 
means of pharmaceuticals and genomic editing.  
 

21 - CFTRc Optical Imaging Facility 
Claire Brown1, Erika Wee1, Rebecca Deagle1 



1McGill University 
The CFTRc Optical Imaging Facility offers five state-of-the-art imaging platforms and industry 
leading expertise in light microscopy. Services beginning with free consultation to help with 
project design and direction to the ideal technology to address biological questions of interest. 
Following one-on-one training on the microscopes researchers can use the systems as needed. 
Support continues with advice on sample preparation, imaging conditions, quantitative data 
analysis and preparing figures for publication. The facility has expertise in live cell imaging, 
imaging of protein dynamics and interactions (cell tracking, photo-manipulation (e.g. FRAP), 
fluorescence correlation microscopy (FCS)), multi-dimensional imaging such as spectral imaging 
of multi-labelled samples. Expertise also includes imaging of cellular trafficking, cellular 
physiology such as pH and Ca2+ imaging and novel assays such as imaging at the air-epithelial 
interface. The facility is also open to implementing new and novel technologies and aiding 
researchers in refining and customizing these technologies for their research questions. 
The equipment includes: 

1) A work horse wide-field upright microscope. 
2) High resolution, high sensitivity laser scanning microscopes (Zeiss 780 inverted, Zeiss 700 

upright) including FCS, spectral imaging, multi-point, tiling for large samples and live cell 
environmental control. 

3) Spinning disk confocal for high speed 3D live cell imaging (ideal for vesicle trafficking in 
3D) and total internal reflection fluorescence (TIRF) for high signal-to-background imaging 
as the apical surface of cells. 

4) High content imaging platform (Image Xpress XL, Molecular Devices) equipped with 
environmental control for multi-plexing or screening applications. Applications can range 
from streamlined antibody titrations to full fluidics options for screening of chemical 
libraries on living cells. 





 


