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The retreat will be held at the  Centre de Recherche du CHUM 
     900, St-Denis Street 
     Montréal, QC  
     H2X 0A9 
     Auditorium I & II (5th floor) 
 
 
 
Parking spaces: 
No parking space is available at the CRCHUM. However there are 2 private parking lots 
nearby. These are: 

1- Vieux-Montreal, 330 Champs-de-Mars Street (between Gosford Street and 
Bonsecours Street);  

2- Metropolitan at the “Palais des congrès” 149 Viger E Street (between St-Dominique 
Street and de Bullion Street) 

 
 

 
Metro station: 
The nearest metro station is “Champs-de-Mars” on the orange line. There is a convenient 
underground passage between the metro station and the CRCHUM. 
Cloakroom: 
A cloakroom is available free-of-charge on the 5th floor close to the Auditorium. 
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Program 
 
 
8:00 AM Registration and light breakfast 
 
 
 
8:30 Marc Prentki, MDRC Director 
 Introduction 
 
 
Oral Presentations, Session 1 
 
 
8:45  5th George F Cahill Jr Lecture 

Jean-Pierre Després, PhD, Université Laval 
Obesity, lifestyle and cardiometabolic diseases: time to align clinical 
practice/public health recommendations to scientific evidence. 

 
9:50 Mathilde Mouchiroud, PhD Student, Mathieu Laplante 
 Identification of a new hepatokine expressed and secreted in response to 
 steatosis. 
 
10:10 Johann Colomba, PhD Student, Rémi Rabasa-Lhoret 
 The main mechanism associated with glucose intolerance in older 
 patients with Cytsic fibrosis is insulin resistance and not progressive 
 insulin secretion deficit. 
 
 
10:30 Pause and Photo 
 
 
11:00                 Marine Croze, Postdoctoral Fellow, Vincent Poitout 
 Role of the delta-cell fatty acid receptor Gpr120 in the regulation of islet 
 function and beta-cell proliferation.    
 
11:20                 Ariel Molly Wilson, Postdoctoral fellow, Mike Sapieha  
 Macrophage-resident Neuropilin-1 protects against obesity and 
 metabolic syndrome 
 
11:45 13th J Denis McGarry Lecture 

Susan Bonner-Weir, PhD, Joslin Diabetes Center, Harvard 
The changing beta cell 

 
3 

 



 
 
 
12:45 Buffet and Poster Session 

 Buffet will be held at CRCHUM Agora (5th floor) 
 
 
 
1:30– 3:30  Poster Session: Evaluation by the jury 
 
 
 
Oral Presentations, Session 2 

 
3:45 Mathieu Laplante, PhD, Université Laval  
 Amplification of adipogenic commitment by VSTM2A 
 
4:15 Alain Dagher, MD, McGill, Montreal Neurological Institute  
 How Homo Economicus Got Fat: brain environment interactions and the  
 obesity pandemic 
   
5:00 Sylvie Lauzon, PDG Diabète Québec 
 
 
5:15                   MDRC Award for Best Oral & Poster Presentations 
 
 
5:30 Cocktail and Posters 
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The MDRC J Denis McGarry Lecture:  
 
A Tribute to an Outstanding Basic Research Scientist 
 

 
Dr. John Denis McGarry 
1940 - 2002 
 
Denis McGarry was born in Widness, England in 1940. He did his undergraduate and 
graduate work at the University of Manchester, receiving the Ph.D. in 1966.  He did two 
years of postdoctoral fellowship at the University of Liverpool and the University College of 
Wales before joining Dan Foster’s lab at Southwestern Medical Center in Dallas as a 
postdoctoral fellow in 1968.  He was appointed Assistant Professor of Internal Medicine in 
1969 and reached full professorship in Internal Medicine and Biochemistry in 1997, at 
which time he was also named the Clifton and Betsy Robinson Chair in Biomedical 
Research.   
 
Denis was a gifted teacher who was regularly judged outstanding by medical students that 
attended his lectures on metabolism in the Biochemistry course.  He also taught in the 
graduate school and lectured Internal Medicine residents and Endocrine fellows. 
 
Research, however, was his passion.  He had an uncanny knack to make discoveries that 
changed the way that other scientists thought about metabolism.  He defined the malonyl 
CoA regulatory system operating through carnitine palmitoyltransferase 1 (CPT1) and 
showed that the ketosis of starvation and the ketoacidosis of insulin-dependent diabetes 
was the consequence of a glucagon-induced fall in malonyl CoA.  Solution to the problem 
of ketogenesis had eluded such illustrious names as Krebs, Wieland, and Lehninger.  He 
subsequently showed that the malonyl CoA/CPT1 system operated in many other tissues.  
Under his leadership the laboratory cloned and sequenced the involved genes and 
unequivocally proved that CPT1 of liver was distinct from CPT1 of muscle and that CPT1 
and CPT2 were separate enzymes derived from different genes. 
 
He also devoted considerable energy to the mechanism by which glycogen was 
synthesized from glucose after a fast.  In contrast to conventional wisdom, he showed that 
the indirect pathway, the Cori cycle (glucose→ lactate→glucose-6-PO4→glycogen) was 
dominant over the direct pathway (glucose→glucose-6 PO4→glycogen). 
 
In 1992, he published a famous review paper in Science (Science 1992; 258:766-770) 
entitled "What if Minkowski Had Been Ageusic? An alternative angle of diabetes".  He 
suggested that scientific focus on abnormal glucose metabolism had masked the critical 
importance of abnormal fat metabolism, especially in type 2 diabetes mellitus.   
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Subsequent to this paper there was a huge swing by investigators toward the key role of 
abnormal lipid metabolism in insulin resistance and lipotoxic damage to tissues as diverse 
as the heart and the beta cell of the pancreas. 
 
In late April 2001, Denis was diagnosed with glioblastoma multiforme after the sudden 
appearance of expressive aphasia. He received the 2001 Banting Medal for scientific 
achievement from the American Diabetes Association, but his health sadly prevented him 
from giving the lecture.  It was given beautifully by ADA President Bob Sherwin who 
emphasized studies on the role of dysregulated fatty acid metabolism in the diabetic state. 
Denis felt blessed that he was able to be present and receive the medal.   
 
In addition to the Banting Medal, Denis had previously received the Lilly Award, the 
Herman O. Mosenthal Award, the Joslin Medal, the David Rumbough Scientific Award and 
the Grodsky Award. 
 
As his death approached, his friends wanted to raise money for a distinguished chair 
before he died.  The size of some of the gifts from the faculty was astounding -$100,000.  
Pledges for a million dollar were quickly raised.  The U of Texas Medical School normally 
gives an actual chair to the major donors, but the donors wanted Denis to have it.  There 
was a reception in his home to award it and those present will never – ever – forget a 
classic scene.  Denis was sitting in the chair and kneeling on the floor before him were 
Steve McKnight, Mike Brown, Joe Goldstein and another scientist who held his hand.  It 
was incredibly touching. Denis McGarry died peacefully at his home in the presence of his 
family on the evening of January 27, 2002.  
 
A remarkable thing about Denis was the vast number of deep friendships he had in the 
world of diabetes and the scientific community. He was extremely rigorous, pertinent and 
original in the way he approached a scientific problem, often starting from simple 
physiological observations leading to testable hypotheses. He acted like a magnet for 
young investigators who always wished to discuss informally with him and who much 
appreciated his original turn of mind with a vision of biology and physiology at large.  His 
papers were extremely well written with a touch of literacy and perhaps the writer James 
Joyce that he admired so much, also native from Ireland, inspired him. Denis was a joyful 
person and he could test and tease you in a bar anywhere in the world by asking with a 
playful smile “what was the most important discovery and experiment in the field of 
diabetes?”  Like everyone but with some doubts because of the triviality of the question you 
would answer that it is the discovery of insulin. He would smile again and say “Absolutely 
not! It is the removal of a dog pancreas by Oskar and the serendipitous observation of the 
flies attracted by the sweet urine…and not repelled by the fat-derived acetone”. Without 
saying he would win this lost battle for you with a little cigarette remain in his mouth, the 
smoke volutes going to heaven and an excellent glass of red Bordeaux in his hand….and 
as a compensation of you feeling so dumb, magnanimous he would offer you another 
glass.  Denis was also humble and he would say “well besides Mozart, Einstein and few 
others among centuries who will remember what we did in a hundred years? ” 
 
No comments about Denis McGarry would be complete without mentioning that he was a 
devout Roman Catholic. 
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At the beginning of the 7th century, Isadore, Archbishop of Seville, gave his prescription for 
a good life.  
 

   Learn as if you were to live forever. 
 Live as if you would die tomorrow. 
 

Denis did both.  He learned all his life in science.  When death came, he was ready. 
 
Text written by Dan Foster and Marc Prentki 
 

In the memory of John Denis McGarry, the Montreal Diabetes Research Center is 
proud to organize each year “The J Denis McGarry lecture” given by world-leaders and 
outstanding speakers.  

The J Denis McGarry Lecture 2017 will be given on February 3 at the CRCHUM  by Dr. 
Scott M Sternson from the Janelia Research Campus, Howard Hughes Medical Institute, 
Ashburn, VA. His lecture is entitled: The Systems and Molecular Neuroscience of Hunger. 

Previous J Denis McGarry lecturers were: 
 

Year Recipient Title of the lecture 
2017 Scott M. Sternson The Systems and Molecular Neuroscience of Hunger 

2016 C. Ronald Kahn Interactions between genes, environment and the gut 
microbiome in insulin resistance and metabolic syndrome. 

2015 Philipp Scherer Diabetes, Obesity and the Central Role of the  
Adipocyte in Maintaining Systemic Homeostasis. 

2014 Stephen Woods Metabolic Peptides, Food Intake and Body Weight:  
Problems with the Model. 

2013 Steven Kahn The Beta Cell in Type 2 Diabetes: Is She Still the Main  
Culprit? 

2012 Steven McKnight Unique Dependence of Mouse Embryonic Stem Cells on 
Threonine Catabolism 

2011 Juleen Zierath Gene/Environmental influence on skeletal muscle  
insulin sensitivity 

2010 Bruce Spiegelman Regulation of Brown Adipogenesis : Mechanisms and 
Therapeutics 

2009 Domenico Accili Understanding β-cell failure: lessons from Foxo  
biology 

2008 Gokhan S Hotamisligil Inflammatory basis of metabolic diseases 
2007 Rudolph L Leibel Quantifying pancreatic β-cell mass in vivo in rodents 

and humans 
2006 Gerald I Shulman Role of dysregulated intracellular lipid metabolism  

in insulin resistance 
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The MDRC George F. Cahill, Jr Lecture:  
 
A Tribute to an Outstanding Clinical Research Scientist 

 
Dr. George F. Cahill, Jr. 
July 7, 1927 - July 30, 2012 

Tuesday, July 31, 2012 
by C. Ronald Kahn, M.D., Mary K. Iacocca Professor, Harvard Medical School, Chief 
Academic Officer, Joslin Diabetes Center 
 
On July 30, 2012, Dr. George F. Cahill, Jr. passed away in Peterborough, New Hampshire 
at the age of 85.  Dr. Cahill was a world-renowned diabetes researcher who served as 
Joslin’s Research Director from 1962 to 1978.   
 
Dr. Cahill did his undergraduate education at Yale (which he described as “one party with a 
few academics thrown in”) and then went to Columbia College of Physicians and 
Surgeons, where his father was on the faculty as a urologic surgeon.  After medical school, 
George came to the Peter Bent Brigham Hospital in Boston, where George W. Thorn, the 
great endocrinologist, was Physician-in-Chief.  He was strongly influenced by Thorn, as 
well as by his senior resident, a Swiss physician named Albert Renold, who also was 
destined to become a great diabetes researcher. Renold had spent two years in the 
Department of Biological Chemistry with Prof. A. Baird Hastings prior to his Brigham senior 
residency studying carbohydrate metabolism and, following this example, after his second 
clinical year, Cahill joined the Hastings laboratory to study glucose metabolism. After two 
years in the Hastings lab, he returned to the Brigham for another clinical year and then 
joined Renold, who had moved to the Baker laboratories at the New England Deaconess 
Hospital. In 1962, when Renold returned to Switzerland, Cahill took the reins as head of 
research as the Baker labs joined the Joslin Foundation and began to evolve into what is 
now the Research Division of the Joslin Diabetes Center.  Cahill also served as head of the 
Endocrine-Metabolic Unit of the Brigham and gradually rose up the academic ranks to 
become Professor of Medicine at Harvard Medical School. 
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Cahill’s research at Joslin focused on defining the normal physiology of glucose and amino 
acid homeostasis during feeding and fasting, as well as in obesity and diabetes.  His 
studies set forth many of the tenets that form the basis of our classic understanding of 
these processes.  His early interest in ketoacid metabolism stayed with him through his life, 
and even led to a late interest in developing high energy supplements for military personnel 
in combat areas situations on this pathway. 
 
Cahill was also a devoted and supportive mentor who trained many of the individuals who 
went on to further the field, including Oliver Owen, Philip Felig, Errol Marliss, Thomas Aoki, 
Guillermo Herrera, Neil Ruderman, Aldo Rossini, Fred Morgan and Murray Brennan.  As a 
result, Cahill’s influence on diabetes research was felt worldwide through both his many 
seminal discoveries and through the training of hundreds of fellows and students who have 
become leaders in diabetes research, care and education throughout the world.  In 
addition, for those of us who knew him, Dr. Cahill’s skill, unique style and passion for 
teaching of students, young investigators and colleagues of all ages is one of the hallmarks 
of his remarkable career at Joslin, the Brigham and Women’s Hospital, the New England 
Deaconess Hospital, and Harvard Medical School. 
 
In 1972, George joined the Scientific Advisory Board of Howard Hughes Medical Institute 
(HHMI), which was in control of candidate selection, as well as reviews of investigator 
performance.  In1978, he left Joslin to become Director of Research for HHMI where his 
influence on this organization increased.  He was eventually elevated to a Vice President of 
HHMI. In 1989, he resigned that position to move to his home in Stoddard, NH.  Being the 
consummate teacher, he joined the faculty of Dartmouth College (about 50 miles away) to 
support their biology programs and was given the title of Professor of Biological Sciences. 
There, he taught a course of biology for non-scientists which was so popular that within a 
few days after starting, they had to move from a classroom designed for 100 to an 
auditorium that held more than 400 students. He taught this course for seven years and 
received a teaching award from the students who loved it. In 1996 he retired completely to 
spend more time with his wife Sally, his children and grandchildren.   
 
In addition to his many academic skills George was fit and trim throughout his life, and a 
great athlete, being an extremely competitive squash and tennis player.  He was always 
intellectually engaged, but also thought broadly in science, outside his own area of 
metabolic expertise.  His career was recognized by many honors and awards, including a 
symposium held in his honor at Joslin in November, 2006.  George Cahill was a very 
important man in the history of diabetes research of the 20th century. Both the Joslin and 
the world will miss him. 
 
In 2006 the George Cahill, M.D. Scholarship Fund was created to provide a permanent 
source of funding for student positions at Joslin during the summer, continuing Dr. Cahill’s 
great tradition of mentoring young investigators just beginning their careers in diabetes 
research.   
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In the memory of George F. Cahill Jr., the Montreal Diabetes Research Center is 
proud to organize each year “The George F. Cahill Jr. lecture” given by world-leaders and 
outstanding speakers. 
 
The George F. Cahill Jr Lecture 2017 will be given on February 3 at the CRCHUM by Dr. 
David M Nathan from Harvard Medical School, Boston, MA. His lecture is entitled: On 
diapers and septic fields: recent Advances in the prevention and Treatment of Type 2 
Diabetes. 

Previous George F. Cahill Jr lecturers were: 

 
Year Recipient Title of the lecture 
2017 David M Nathan On diapers and septic fields: recent Advances in the prevention  

and Treatment of Type 2 Diabetes. 
2016 Daniel J Drucker Redefining classical concepts of incretin hormone action. 

2015 Ralph DeFronzo Treatment of Type 2 Diabetes: A rational approach based  
upon its pathophysiology. 

2014 Bernard Zinman The Diabetes Control and Complications Trial (DCCT). Impact on  
our understanding and prevention of  Complications inType 1 DM. 
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ORAL PRESENTATION ABSTRACTS 

 
 
Identification of a new hepatokine expressed and secreted 
in response to steatosis 
Mouchiroud Mathilde1, Camiré Étienne1, Roy Christian1, Gélinas Yves1, Laplante Mathieu1 

1CRIUCPQ, Faculté de Médecine, Université Laval, Québec, Canad 

Deregulation in liver metabolism is a major contributor to several obesity-related 
pathologies including type 2 diabetes, insulin resistance, dyslipidemias and cardiovascular 
diseases. In response to obesity, the liver develops metabolic disorders leading to non-
alcoholic fatty liver disease (NAFLD), a condition that can result in fibrosis, cirrhosis and 
cancer. In recent years, several proteins secreted by the liver (hepatokines) have been 
identified. It was shown that some of these proteins have the capacity to modulate the 
function of peripheral tissues and to contribute to the development of obesity-related 
diseases.  

The objective of this research project was to identify and characterize new hepatokines that 
could be used as biomarkers of liver health or serve as therapeutic targets to improve 
health and metabolism in obese patients. 

We have identified Leucine-Rich Repeat-Containing X (LRRCX) as a secreted protein 
expressed predominantly in the liver. We found that hepatic expression of LrrcX is elevated 
in three mouse models of obesity (ob/ob, db/db and diet-induced obese mice). We 
discovered that the expression of LrrcX strongly associates with hepatic steatosis. Mice fed 
a methionine-choline free diet, a diet that exacerbates steatosis, showed high hepatic 
expression of LrrcX and elevated plasma levels of LRRCX. We found a strong link between 
the expression of LrrcX and endoplasmic reticulum stress, a condition that prevails in fatty 
livers. Preliminary results with LrrcX KO mice reveal a possible role for LrrcX in regulating 
inflammation. Overall, we report the identification of a new hepatokine expressed and 
secreted in response to steatosis that could participate in the development of obesity-
related metabolic disorders. Further investigations will precise the functions of LrrcX in 
metabolism and the mechanisms regulating its expression. 
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The main mechanism associated with glucose intolerance 
in older patients with Cytsic fibrosis is insulin resistance 
and not progressive insulin secretion deficit 
Johann Colomba1, Valérie Boudreau2,3, Catherine Lehoux Dubois5, Katherine Desjardins6, Rémi 
Rabasa-Lhoret4 

1Université de Montréal, 2Université de Montréal, 3IRCM, 4IRCM, Université de Montréal, NCHUM, 
5Université de Montréal, 6IRCM 

Background: Cystic fibrosis (CF) is a severe genetic disease with significant survival improvement; 
currently the median life expectancy is 52 years in Canada. Aging CF patients are at very high risk 
of developing glucose intolerance that can lead to CF-related diabetes (CFRD). CFRD prevalence 
increases from 10% in childhood to nearly 40% for patients over 35 years of age. A progressive 
decrease in insulin secretion over time secondary to chronic pancreatitis is the main hypothesis to 
explain this increasing prevalence in younger patients but mechanisms are still not well elucidated in 
older patients. A better understanding of underlying mechanisms is important, as in younger patients 
hyperglycemia is associated with lower body weight and pulmonary function as well as early 
mortality. 

Objective: The aim of this study was to 1) explore the evolution of insulin secretion in older CF 
patients (age>35 years) and 2) evaluate  mechanisms of glucose intolerance in these patients. 

Methods: Data were obtained from patients included in the Montreal Cystic Fibrosis Cohort (MCFC) 
a prospective observational cohort recording annual screening test for CFRD in adult patients. Oral 
glucose tolerance test (OGTT; with glucose and insulin measurements every 30 minutes for 2-hour), 
pulmonary function test (FEV1) and anthropometric measurements were performed each visit. Data 
from patients over 35 years old at follow-up and followed-up for at least 4 years were included with a 
comparison between baseline and last follow-up data. 

Results: out of the 274 MCFC cohort 46 patients were included in this analysis. After 9.9 ± 2.6 years 
between baseline and follow-up, we observe an increase of the body weight of +2.6 ± 6.5 kg (P = 
0.01) and a decrease in pulmonary function, -10% FEV1 (P ≤ 0.001). At baseline, 52.2 % of patients 
were normal glucose tolerant while only 28.3% still had a normal OGTT at follow-up. During OGTT 
all Glycemic values as well area under the curve (AUC) for glycaemia all increased with time (P ≤ 
0.017), however no significant change in insulin secretion parameters (plasma values & AUC) were 
observed. Stumvoll index analysis revealed a significant progression of insulin resistance (P = 
0.033) over time. 

Conclusion: These data confirm an increase of impaired glucose intolerance in aging CF 
patients.  However, contrary to what was reported in younger patients we do not observe a 
progressive insulin secretion deficit but rather a progression of insulin resistance. Also the striking 
progression of glucose intolerance is not associated with lower body weight. Further studies are 
needed to investigate relation between insulin resistance and diabetes development in CF.  

Key words: Cystic Fibrosis, diabetes, CFRD, glycaemia, insulin secretion. 

  

12 
 



Role of the delta-cell fatty acid receptor Gpr120 in the 
regulation of islet function and beta-cell proliferation 
Marine CROZE1, Sabrina GRANZIERA2,4, Kevin Vivot1, Julien Ghislain2,4, Vincent Poitout2,3,4 
1Université de Montréal, CRCHUM, CRDM, 2CRCHUM, 3Université de Montréal, 4CRDM 

Introduction: Gpr120 is a G-protein coupled receptor which binds long-chain fatty acids, including 
omega-3 polyunsaturated fatty acids (PUFA). Due to its reported beneficial effects on incretin 
secretion, metabolic inflammation, insulin sensitivity and adipogenesis, Gpr120 is regarded as a 
potential therapeutic target for the treatment of type 2 diabetes. Gpr120 is also expressed in the 
pancreatic islets where its activation inhibits the secretion of somatostatin (SST) by the δ-cell and 
increases insulin secretion by the β cell. However, the specific islet cell types in which Gpr120 is 
functionally important to regulate glucose homeostasis remains unclear. 

Objective: To determine the role of pancreatic delta-cell Gpr120 signaling in the regulation of islet 
function, β-cell mass, and glucose homeostasis. 

Methods: Ex vivo study – Insulin and somatostatin (SST) secretion was measured in isolated islets 
from Gpr120 knock-out (Gpr120KO), Gpr40 knock-out (Gpr40KO) mice, and wild-type C57BL/6N 
(WT) littermates in 1-h static incubations in the presence of 2.8 or 16.7 mM glucose with or 
without synthetic (Compound A, CpdA 10-100 µM) or endogenous (omega-3 PUFAs like alpha-
linolenic acid (ALA), eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)) Gpr120 
agonists. Glucagon secretion was measured in 1-h static incubations in the presence of 1 or 5.5 mM 
glucose, with or without arginine (10 mM) and/or Cpd A. β-cell proliferation was measured by 
immunostaining for insulin and the proliferation marker Ki67 on isolated islets from WT and Gpr120 
KO mice after 48h treatment with 2.8 or 16.7 mM glucose with or without Gpr120 agonists. In vivo 
study – Cpd A (30 or 60mg/kg) was administered orally to WT male mice 30 min before an oral 
Glucose Tolerance Test (oGTT, 1g/kg BW glucose) and blood glucose and insulin levels were 
measured. 

Results: Ex vivo study – In isolated islets from WT mice, activation of Gpr120 either with Cpd A or 
PUFAs dose-dependently inhibited glucose-stimulated SST secretion (GSSS), and increased 
glucose-stimulated insulin secretion (GSIS). PUFAs showed a weaker effect on GSSS inhibition, but 
a greater effect on GSIS potentiation compared to Cpd A, which may be partially related to the 
activation of Gpr40 by those long chain fatty acids. Gpr120 activation by Cpd A also potentiated 
arginine-induced glucagon secretion in low glucose condition. The effects of Cpd A on GSSS (94% 
inhibition at 50 µM versus EtOH alone, p<0.01, n=6) and GSIS (42% stimulation at 50 µM versus 
EtOH alone, p<0.05, n=6) obtained on WT mice were also present in isolated islets from Gpr40KO 
mice but disappeared in isolated islets from Gpr120KO mice (n=6), confirming the specificity of the 
effects. Finally, Gpr120 activation with Cpd A increased β-cell proliferation in response to glucose 
from WT isolated islets (+69%, p<0.05, n-4-5), but not from Gpr120KO islets. However, PUFAs 
treatment did not seem to affect β-cell proliferation (n=2-5) under our experimental conditions. 

In vivo study – Oral administration of Cpd A 60mg/kg body weight improved glucose tolerance and 
potentiated glucose-induced insulin secretion (n=4). 

Conclusions: Gpr120 activation inhibits SST secretion and potentiate insulin and glucagon 
secretions, β-cell proliferation and improves glycemic control. 
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Macrophage-resident Neuropilin-1 protects against 
obesity and metabolic syndrome 

Ariel Molly Wilson1, Zhuo Shao1, Vanessa Grenier1, Gaëlle Mawambo1, Jean-François 
Daudelin1, Agnieszka Dejda2, Frédérique Pilon3, Natalija Popovic4, Salix Boulet5, Célia 
Parinot1, Malika  Oubaha4, Nathalie Labrecque6, Vincent de Guire1, Mathieu Laplante10, 
Guillaume Lettre11, Florian Sennlaub9, Jean-Sébastien Joyal8, Michel Meunier7, 
Przemyslaw Sapieha1 

1CRHMR, 2Research Centre HMR, 3Centre de recherche HMR, 4Université de Montréal, 
5CR-HMR, 6Université de Montréal, 7École Polytechnique, 8CHU Ste-Justine, 9INSERM, 
10Université Laval, 11Institut de cardiologie de Montréal 

Obesity and metabolic syndrome are an epidemic of our time. The mechanisms underlying 
healthy weight gain versus metabolic complications remain elusive. While chronic 
inflammation in adipose tissue is associated excessive weight gain, we identified a subset 
of myeloid cells with critical roles in regulating adipose tissue homeostasis. We provide 
evidence that neuropilin-1 (NRP-1)-positive macrophages are recruited to adipose tissue, 
protecting against excessive weight gain and glucose intolerance. NRP-1 deficiency in 
macrophages reduced lipid uptake, compromised fatty acid b-oxidation and adipose 
vascularization, accelerated weight gain and reduced insulin sensitivity. Therapeutic 
transfer of NRP-1+ bone marrow reinstated adipose tissue homeostasis, rescuing a type 2 
diabetes phenotype. Our findings suggest a pivotal role for NRP-1 expressing myeloid cells 
in adipose tissue metabolism. 
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Poster Index 
 

A- Anti-Diabetic Agents / Novel Therapies & Devices / Human 
Studies 

 
 

1 - 5’AMP-activated kinase (AMPK) controls ribosomal RNA synthesis in 
proximal tubule cells of the kidney 
Dana Abou Samhadaneh, April Kuang, Ossama Moujaber, Ursula Stochaj 
 
2 - Comorbid Depressive and Anxiety Symptoms and the Risk of Type 2 
Diabetes: Findings from the Lifelines Cohort Study 
Sonya Deschênes, Rachel Burns, Norbert Schmitz 
 
3 - Comparison of Glucose Excursions During a Standardized Meal and Oral 
Glucose Tolerance Tests in an Adult Population with Cystic Fibrosis 
Catherine Lehoux Dubois, Valérie Boudreau, Katherine Desjardins, Marjolaine 
Mailhot, Yves Berthiaume, Rabasa-Lhoret Rémi 
 
4 - Creation of MIN6 cell aggregates and their encapsulation in alginate 
beads.Co-encapsulation of Gadolinium-based nanoparticles and pancreatic 
cells in alginate beads for diabetes cellular therapy 
John Jahchan, Sary Sarkis, Fanny Silencieux, Marc-André Fortin, Corinne Hoesli 
 
5 - Impact of a nutritional intervention in adults with type 1 diabetes and 
metabolic syndrome – A randomized controlled pilot study 
Andréanne Fortin, Véronique Gingras, SImone Lemieux5, Marie-Ève Labonté, 
Rémi Rabasa-Lhoret 
 
6 - Insulin Prevents Bcl2 Modifying Factor-Induced Renal Proximal Tubular 
Cell Apoptosis via Stimulation of Heterogeneous Nuclear Ribonucleoprotein 
F and Sirtuin-1 Expression in Diabetic Akita Mice 
Anindya Ghosh, Chao-Sheng Lo, Isabelle Chenier, Shaaban Abdo, Janos Filep, 
Julie R. Ingelfinger, Shao-Ling Zhang, John SD Chan 
 
7 - Specific fractions from Oplopanax horridus stimulate muscle glucose 
uptake and inhibit hepatocellular glucose-6-phosphatase enzyme activity 
Mayra L. Sanchez-Villavicencio, Nyruz Elamer, Leigh Joseph, Ammar Saleem, 
Braydon Hall, Cory Harris, Alain Cuerrier, John T. Arnason, Pierre S. Haddad 
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43 - Comparaison de deux stratégies d'apport en glucides pour améliorer le 
contrôle de la glycémie pendant l'exercice chez les adultes atteints de 
diabète de type 1 
Lucas Goulet Gélinas, Messier V, Corinne Suppère, Andréanne Fortin, Rémi 
Rabasa-Lhoret 
 

 
B- Obesity / Adipose Tissus / Insulin Resistance 

 
 
8 - 14-3-3zeta – A regulator of lipolysis in adipocytes? 
 Abel Oppong, Yves Mugabo, Gareth Lim, Mina Sadeghi 
 
9 - Adipose ABHD6 Acts as a Negative Regulator of Adaptive Thermogenesis 
Pegah Poursharifi, Camille Attane, Roxane Lussier, Yves Mugabo, Christophe Noll, 
Heidi Erb, Shangang Zhao, Anfal Almass, Julien Lamontagne, Marie-Line Peyot, 
Erik Joly, Andre C. Carpentier, S.R. Murthy Madiraju, Marc Prentki 
 
10 - ApoB-Lipoproteins are Priming Signals for the NLRP3 Inflammasome in 
Human White Adipose Tissue 
Simon Bissonnette, Valérie Lamantia, Yannick Cyr, Viviane Provost, Marie Devaux, 
May Faraj 
 
11 - Association of plasma apoB-to-PCSK9 ratio to white adipose tissue 
dysfunction is dependent on NLRP3 inflammasome priming 
Yannick Cyr, Simon Bissonnette, Valérie Lamantia, Aurèle Besse-Patin, 
Emmanuelle Meugnier, Martin Wabitsch, Hubert Vidal, Jennifer Estall, Michel 
Chrétien, May Faraj 
 
12 - Beetroot extract protects against physiological dysfunctions induced by 
a high-fat diet in the slow skeletal muscle of the rats 
Ya Ou, Joseph Lupien-Meilleur, Lilya Melbouci, Nickolas Auclair, Luciane Magri 
Tomaz, Fabio Santos Lira, Alain Steve Comptois, Denis Roy, David St-Pierre, 
André Marette, Emile Levy 
 
13 - DEPTOR overexpression improves glucose tolerance and lipid 
metabolism in obese mice 
Cristina Bosoi, Michael Shum, Dominic Lachance, Khai Le Quang, Mathieu 
Laplante, André Marette 
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14 - Exploring the mechanistic role of 14-3-3zeta during adipogenesis 
 Jeremie Idi Shabani, Gareth Lim 
 
15 - High doses of Medium chain fatty acids do not induce lipotoxicity neither 
insulin resistance in HepG2 hepatocytes 
Sabri Ahmed RIAL, Karl-Frédérik Bergeron, Gaëtan Ravaut, Tommy Boris Malaret, 
Catherine Mounier 
 
16 - Identification of Novel Adipogenic Factors in the 14-3-3ζ Interactome 
During Adipocyte Differentiation 
Yves Mugabo, Mina Sadeghi, Nancy N. Fang, Thibault Mayor, Gareth E. Lim 
 
17 - Implication du tissu adipeux dans le développement de la prééclampsie 
et dans les effets bénéfiques de l’exercice physique 
Kevin Coutu, Shahin Shabanipour Dehboneh, Émilie Pepin, Julie Lavoie 
 
18 - Improvement in risk factors for type 2 diabetes with increased fiber 
intake following a hypocaloric diet 
Viviane Provost, Simon Bissonnette, Yannick Cyr, Valérie Lamantia, May Faraj 
 
19 - Metabolic profile is improved in a mouse model with a deficiency in 
KCC3, an ionic cotransporter 
Alexandre Garneau, Micheline Noël, Émilie Pepin, Paul Isenring, Julie L. Lavoie 
 
20 - Modulation de l’expression de MED15 au foie dans l’obésité et le 
vieillissement. 
Kevin Gonthier, Stéphanie Miard, Stefan Taubert, Frédéric Picard 
 
21 - Nck1 deficiency impairs adipogenesis by activation of PDGFRα in 
preadipocytes 
Nida Haider, Julie Dusseault, Louise Larose 
 
22 - Rôle de GAS6 dans le métabolisme glucidique et la sensibilité à 
l’insuline.  
Céline Schott, Amélie Germain, Julie Lacombe, Mathieu Ferron 
 
23 - Role of 14-3-3zeta in contributes  to the “beiging” of white adipose tissue 
Kadidia Diallo, Yves Mugabo, Gareth Lim 
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24 - SerpinA3N, a potential early biomarker of non alcoholic fatty liver 
disease 
Philipa Levesque-Damphousse, Aurèle Besse-Patin, Jennifer Estall, Wulan Chen, 
Philippe Besse 
 
25 - The association of estimated delta-5-desaturase activity with risk factors 
for T2D is dependent of plasma apoB in obese subjects 
Valérie Lamantia, Simon Bissonnette, Viviane Provost, Marie Devaux, Yannick Cyr, 
Caroline Daneault, Christine Des Rosiers, May Faraj 
 
26 - The involvement of Stearoyl-CoA Desaturase-1 in lipid droplet formation 
Legiot A, Bergeron KF, Lafond J, Mounier C 
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27 - Anxiodepressive behaviours induced by high fat feeding in female mice 
Léa Décarie-Spain, Alexandre Fisette, Élizabeth Jacob-Brassard, Mélodie Takla, 
Philip Barker, Thierry Alquier, Stephanie Fulton 
 
28 - Astrocyte-derived ACBP/DBI activates the hypothalamic melanocortin 
pathway to regulate feeding and energy homeostasis 
Khalil Bouyakdan, Chloé Chrétien, Demetra Rodaros, Fabienne Liénard, Éric Biron, 
Luc Pénicaud, Xavier Fioramonti, Thierry Alquier 
 
29 - Characterization of the implication of the Idd2 locus in type 1 diabetes 
development 
Félix Lombard, Roxanne Collin, Geneviève Chabot-Roy, Sylvie Lesage 
 
30 - Genetic disruption of Adipose Triglyceride Lipase (ATGL) in mediobasal 
hypothalamic neurons induces overweight and metabolic disturbances 
Romane Manceau, Khalil Bouyakdan, Alexandre Fisette, Demetra Rodaros, Grant 
Mitchell, Stephanie Fulton, Thierry Alquier 
 
31 - Immunoregulatory CD4-CD8- T cells proportion is influenced by the 
interaction of diabetes susceptibility loci Idd2 and Idd13 
Victor Mullins-Dansereau, Roxanne Collin, Kathy Doyon, Martin Karam, Geneviève 
Chabot-Roy, Erin Hillhouse, Alexandre Orthwein, Sylvie Lesage 
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32 - Krabbe disease: neuroprotective effect of ketone bodies 
Ravaut G, Bergeron KF, Mounier C 
 
33 - Rôle du récepteur aux acides gras oméga-3 GPR120 dans la réponse 
inflammatoire des cellules microgliales 
   Jérôme Roy, Geneviève Demers, Diane Bairamian, Khalil Bouyakdan, Demetra 
Rodaros, Guillaume Ferreira, Stephanie Fulton, Thierry Alquier 
 
 

D– β-Cell Biology & Metabolism 
 
 
34 - Coupling between vitamin K-dependent carboxylation, proliferation and 
ER stress in β-cells 
Julie Lacombe, Mathieu Ferron 
 
35 - Découverte de ZNF768, un nouveau lien entre le contrôle du cycle 
cellulaire et la signalisation des facteurs de croissance médiée par la voie 
PI3K/mTORC2/Akt 
 Villot R., Poirier A., Bakan I., Bérubé JC., Coulombe Y., Gélinas Y., Caron D., 
Gobeil S., Elowe S., Bossé Y., Masson J.Y., Bilodeau S., Laplante M. 
 
36 - HB-EGF signaling is implicated in glucose-induced beta-cell proliferation 
Hasna Maachi, Mallikarjuna R. Metukuri, Donald K. Scott, Julien Ghislain, Vincent 
Poitout 
 
37 - High Fat Diet (HFD)-mediated Pancreatic β Cell Dysfunction: Role of 
Hedgehog Interacting Protein (Hhip)  
Henry Nchienzia, Shaaban Abdo, Xin-Ping Zhao, Shiao-Ying Chang, Isabelle 
Chenier, Jean-Louis Chiasson, Shao-Ling Zhang 
 
38 - Novel role of glycerol-3-phosphate phosphatase in stress, metabolism, 
and lifespan in C. elegans 
Elite Possik, Wahab Kahloan, Heidi Erb, Alex Parker, SR Murthy Madiraju, Marc 
Prentki 
 
39 - Role of sphingosine-1-phosphate in adaptive pancreatic beta-cell mass 
expansion 
Anne Laure Castell, Robillard Isabelle, Valentine Moullé, Alexis Vivoli, Matthieu 
ruiz, Julien Ghislain, Des Rosiers christine, Vincent Poitout 
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40 - Suppressed transcription factor EB (TFEB) leads to lipid droplet 
accumulation in pancreatic β-cells in type-2 diabetes 
 Jeff Ji, Maria Petropavlovskaia, Armen Khatchadourian, Lawrence Rosenberg, 
Dusica Maysinger 
 

E- Diabetes Complications / Signal Transduction / Bone & Energy 
Metabolisms 

 
 
41 - Aging compromises stress granule formation in kidney cells 
Ossama Moujaber, Dana Abou Samhadaneh, Jeffrey Liang, Ursula Stochaj 
 
42 - AT2R Deficiency Accelerates Renal Dysfunction in Diabetic Progeny in 
Sex-Dependent Manner 
Min-Chun Liao, Shiao-Ying Chang, Xin-Ping Zhao, Chao-Sheng Lo, Isabelle 
Chenier, Julie R. Ingelfinger, Shao-Ling Zhang 
 
44 - Promotion of BMP9/ALK1 quiescence signaling for the prevention of  
Diabetic Macular edema (DME) 
Naoufal Akla, Claire Viallard, Cindy  Lora , Mike Sapieha, Bruno Larrivee 
 
45 - Proprotein convertase furin is a pleiotropic regulator of bone endocrine 
function 
Al Rifai Omar, Chow J, Lacombe J, Julien C, Faubert D, Susan-Resiga D, 
Essalmani R, Creemers J, Seidah N, Ferron M. 
 
46 - SCD1 involvement in metastatic breast cancer cell migration 
Lingrand M, Lalonde S, Bergeron KF, Rassart É, Mounier C 
 
47 - The role of PGC-1α in NAFLD-associated liver cancer 
Mélissa Léveillé, Aurèle Besse-Patin, Jennifer Estall 
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1 - 5’AMP-activated kinase (AMPK) controls ribosomal 
RNA synthesis in proximal tubule cells of the kidney 
Dana Abou Samhadaneh1, April Kuang1, Ossama Moujaber1, Ursula Stochaj1 
1McGill University 

Background. 5’-AMP activated kinase (AMPK) functions as an energy sensor and is implicated in 
numerous biological processes. This ser/thr protein kinase provides a focal point for metabolic 
control in all euka-ryotes. AMPK has essential functions in different cell types and organs, including 
kidneys. Due to its critical role in metabolism, AMPK has been recognized as a key player in many 
human diseases and disorders. Thus, as a cru-cial regulator of glucose, lipid and protein 
homeostasis, AMPK is an important therapeutic target for type 2 diabetes, obesity and cancer. 
Moreover, the kinase is also emerging as a promising target for therapeutic intervention in kidney 
dysfunction, such as diabetic kidney disease. 

Ribosome biogenesis and protein synthesis are closely linked to kidney hypertrophy, a hallmark of 
diabetic kidney disease. De novo RNA synthesis in nucleoli is catalyzed by RNA-polymerase I; this 
is the first step of ribosome biogenesis. Aside from RNA-polymerase I activity, the proper 
organization of nucleoli and their subcompartments is critical for ribosomal RNA synthesis and 
processing. Accordingly, nucleolar organization is one of the determinants of ribosome production.  

Results. We evaluated the impact of three pharmacological AMPK activators, phenformin, 
resveratrol, and 5-aminoimidazole-4-carboxamide riboside (AICAR), in proximal tubule cells of the 
kidney. Specifically, we quantified the effects on de novo RNA synthesis in nucleoli and on nucleolar 
organization. To this end, we measured the distribution of proteins that are located in different 
subcompartments of the nucleolus, B23/nucleophosmin, fibrillarin, nucleolin and RPA194, the 
catalytic subunit of RNA-polymerase I. 

Our studies demonstrate that in the nucleolus, transcription was strongly inhibited by resveratrol, 
while a moderate inhibition was observed with phenformin and AICAR. Furthermore, AMPK 
activators induced the re-organization of nucleoli. Phenformin and resveratrol had the most 
pronounced impact on nucleolar organization. For B23, fibrillarin, nucleolin and RPA194, both 
agents (i) altered the nucleocytoplasmic distribution and nucleolar association and (ii) reduced 
significantly the retention in the nucleus. (iii) Phenformin and resveratrol also increased significantly 
the total concentration of B23 and nucleolin. 

Conclusions. AMPK activators have unique effects on the subcellular localization, nuclear retention 
and abundance of nucleolar proteins and de novo RNA synthesis. We propose that the combination 
of these events inhibits ribosome biogenesis and modulates cell proliferation. Our studies identified 
nucleolin as a protein that is especially sensitive to pharmacological AMPK activators. Accordingly, 
nucleolin is a potential biomarker for the development of drugs that diminish diabetic renal 
hypertrophy. 
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2 - Comorbid Depressive and Anxiety Symptoms and the 
Risk of Type 2 Diabetes: Findings from the Lifelines 
Cohort Study 
Sonya Deschênes1,3, Rachel Burns2, Norbert Schmitz1,3 

1McGill University, 2Carleton University, 3Douglas Mental Health University Institute 

Background: Depressive and anxiety symptoms, which frequently co-occur, are associated with 
diabetes. However, comorbidity between depression and anxiety and the risk of incident diabetes 
has not been examined in a longitudinal study. 

Methods: Data were from the Lifelines Cohort Study, a longitudinal study of people living in the 
Netherlands. A total of 78,025 participants between 30 to 75 years of age without diabetes at 
baseline were included in the present study. The Mini-International Neuropsychiatric Interview was 
used to assess depressive and anxiety symptoms at baseline. Incident T2D was assessed by self-
report or hemoglobin A1c levels above or below 6.5% over approximately 3.8 years. Four groups 
(no depressive or anxiety symptoms, depressive symptoms alone, anxiety symptoms alone, 
comorbid depressive and anxiety symptoms) were compared on the risk of T2D using mixed effects 
logistic regression analyses adjusted for sociodemographic, lifestyle, and cardiometabolic 
characteristics and family history of diabetes. 

Results: Compared to those with no depressive or anxiety symptoms, the odds ratio (OR) for 
incident T2D was OR = 2.27 (95% confidence interval [CI] = 1.23 – 4.19) for those with comorbid 
depressive and anxiety symptoms, OR = 0.99 (CI = 0.55 – 1.77) for those with anxiety symptoms 
alone, and OR = 1.41 (CI = 0.66 – 3.00) for those with depressive symptoms alone. 

Conclusions: Though prior studies have reported that depressive and anxiety symptoms are 
independently associated with T2D, results of the present study suggest that comorbid depressive 
and anxiety symptoms are most strongly associated with incident T2D.  
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3 - Comparison of Glucose Excursions During a 
Standardized Meal and Oral Glucose Tolerance Tests in 
an Adult Population with Cystic Fibrosis 
Catherine Lehoux Dubois1,3, Valérie Boudreau1,3, Katherine Desjardins1,3, Marjolaine Mailhot5, Yves 
Berthiaume1,3,5, Rabasa-Lhoret Rémi1,3,5 
1Université de Montréal, 2Université de Montréal, 3IRCM, 4IRCM, 5CHUM 

Introduction. Improvement of life expectancy of patients with cystic fibrosis (CF) has led to the 
emergence of new comorbidities; the most common is CF-related diabetes (CFRD) 1. In adulthood, 
CFRD affects nearly 40% of patients with CF and another 35% of patients have abnormal glucose 
tolerance2. The recommended screening test for CFRD is the 2 h-Oral Glucose Tolerance Test 
(OGTT) because other methods such as the glycated hemoglobin are not sensitive enough in CF. 
However, OGTT face several challenges such as low adherence and the criterias to diagnose 
CFRD are also questioned3. Screening in real-life conditions with tools such as Continuous Glucose 
Monitoring Systems (CGMS) has been proposed as an alternative screening tool being less invasive 
and allowing evaluation of glucose excursions over multiple days but diagnosis criteria are still under 
investigation. 

Objective. In order to determine if glucose threshold of the OGTT can be used in real-life conditions 
with CGMS, we compare glucose excursions during a standardized meal to glucose excursions 
during the OGTT in an adult population with CF. 

Methods. This is a sub-analysis of an interventional study with adult CF patients with glucose 
intolerance (prediabetic or diabetic without pharmacological treatment). All patients (N=14) 
underwent an OGTT and a standardized breakfast (90g of glucose for males; 80g for females). Meal 
composition (45% of total calories from carbohydrates, 20% from proteins and 35% from lipids) was 
based on nutritional recommendation for CF4 and reflects the mean intakes observed in Montreal 
cohort. Blood glucose levels taken each 30 minutes for 2 hours were compared between the OGTT 
and the standardized breakfast. Statistical analysis using the Bonferroni and Chi2 non-parametric T-
Test was done.  

Results. Patients were 27.6 ± 6.3 years old (64.3 % women) with a mean body mass index of 20.9 ± 
2.7 kg/m2 and FEV1 of 67.1 ± 22.9 %. Based on OGTT, 10 patients were glucose intolerant and 
4 were CFRD. Fasting plasma glucose was similar between the OGTT and the breakfast (P=0.451). 
All other blood glucose time points during the OGTT were higher (P=0.001) translating into a higher 
area under the curve (OGTT: 1304 ± 169 vs breakfast: 928 ± 93). Peak glucose value was 
statistically higher during the OGTT (13.8 ± 2.2 vs 9.7 ± 1.2 mmol/L, P=0.001).  

Conclusion. Even with higher carbohydrate content, a standardized breakfast representative of a 
usual CF meal is associated with significantly lower glycemic excursion than after an OGTT. The 
causes and implications of this discrepancy need to be investigated. Diagnosing dysglycemia at 
lower thresholds with meals than with OGTT might be required. 

Supported by Cystic Fibrosis Canada. 

References:1 Costa M. et al. Diabetes Metab 2005;31 (3 Pt 1):221–32. 2 O’Shea D. et al. Curr 
Diabetes Rep 2014;148-511. 3 Boudreau V et al. Canadian Journal of Diabetes 2016; 40 : 466-470. 
4 Freeman, R., et al., Cystic Fibrosis Canada, Toronto. p. 80. 
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4 - Creation of MIN6 cell aggregates and their 
encapsulation in alginate beads.Co-encapsulation of 
Gadolinium-based nanoparticles and pancreatic cells in 
alginate beads for diabetes cellular therapy 
John Jahchan1, Sary Sarkis1, Fanny Silencieux2, Marc-André Fortin2, Corinne Hoesli1 
1McGill University, 2Université Laval 

Please disgard the first abstract submitted under my name. 

Islet transplantation can reverse diabetes in 80% of type 1 diabetic patients for at least 1 year. This 
promising therapy is limited by the immunosuppression required to avoid graft rejection. An alginate 
bead can be used to encapsulate the isletsIslet microencapsulation in alginate beads was shown to 
reverse diabetes without the need for immune suppression in immunocompetent diabetic rodents to 
avoid immunosuppression requirements. The porous hydrogel beads block the immune cells and 
antibodies from going inside, but allow the secreted insulin to exit and the oxygen and nutrients to 
enter by diffusion. Due to the increased graft volume created by the microbeads, microencapsulated 
islets are typically implanted into the peritoneal cavity. One limitation of microencapsulated islet 
grafts is that these microbeads may agglomerate or be located far from blood vessels after 
implantation, leading to islet losses due to hypoxia. The objective of this project was to develop a 
method to track alginate microbeads using magnetic resonance imaging (MRI) in order to determine 
the distribution of encapsulated islets in vivo. Islet encapsulation has been tested on allogeneic mice 
for at least two weeks without immunosuppression and achieved blood glucose normalization. To do 
so, mouse insulinoma 6 (MIN 6) cells, a beta cell line, were co-encapsulated with 

This project investigates the addition of Gadolinium-based chelated mesoporous silica nanoparticles 
(Gd-MSNs) using an emulsification and internal gelation encapsulation process to the beads by co-
encapsulation with the islets. The Gd-MSN nanoparticles are MRI contrast agents that will enable to 
track and monitor the graft performance by MRI. The co-encapsulation did not diminish the cell 
growth and survival of a mouse beta cell line (MIN6)MIN6 cells encapsulated as a single cell 
suspension. However, Tthis might not be an accurate representation of the survivability of a 
pancreatic islet (a ~150mm cell aggregate). For this reason, MIN6 cell aggregates were created 
using AggrewellTM400 plates (STEMCELL). The size of the aggregates formed can be tightly 
controlled using different seeding densities and are highly uniform. Cells in the formed aggregate 
were shown to be alive before and after encapsulation by live/dead staining. Then, the aggregates 
were successfully encapsulated by alginate emulsification and internal gelation. 

Having created pseudo islets that sustain the shear stress of bead formation by emulsification future 
work will aim to monitor the cell survivability of the islets and their insulin secretion response when 
co-encapsulated with Gd-MSN. The use of MRI, enabled by Gd-MSN will allow to look at the 
distribution of the beads in vivo and help better understand the constraints in the peritoneal cavity. 
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5 - Impact of a nutritional intervention in adults with type 1 
diabetes and metabolic syndrome – A randomized 
controlled pilot study 
Andréanne Fortin1,7, Véronique Gingras1,4, SImone Lemieux5,6, Marie-Ève Labonté5,6, Rémi 
Rabasa-Lhoret3 

1IRCM, 2Université Laval, 3IRCM, Université de Montréal, NCHUM, 4Department of 
Population Medecine, University Harvard, 5Institut sur la nutrition et les aliments 
fonctionnels, Université Laval, 6École de Nutrition, Université Laval, 7Département de 
Nutrition, Université de Montréal 

The metabolic syndrome (MS) has been identified in 35 to 44% of patients with type 1 
diabetes (T1D), increasing these patient’s risk for cardiovascular complications. Whether 
nutritional interventions are beneficial for this high risk group remains unknown. 

Objective: We aimed to compare two dietary interventions, a Mediterranean (MED) diet or 
a low-fat diet (control group) based intervention, on waist circumference in T1D patients 
with MS. 

Methods: Participants were randomized into 2 groups: 1) MED diet or 2) low-fat diet 
intervention. The 6-month study included 9 teaching visits by a certified nutritionist. Dietary 
counselling for each teaching visit was pre-defined and was targeted towards dietary 
quality and not aiming for caloric restriction. Anthropometric measurements (waist 
circumference, body weight) and nutritional assessment (web food frequency 
questionnaire) were performed at inclusion, 3 months and 6 months. 

Results: This preliminary analysis includes 29 participants (50.6 ± 10.3 years old) with 
baseline body mass index (BMI) 30.8 ± 3.3 kg/m2 and waist circumference 105.4 ± 8.8 cm. 
No difference was observed for waist circumference reduction between both dietary 
interventions at 6 months (-3.53cm low-fat diet vs. -1.65cm MED diet; P=0.17). However, a 
significantly higher weight reduction at 3 months was observed for the low-fat compared to 
the MED diet group (-1.59kg vs. -0.52kg; P=0.045). The difference was no longer 
significant at 6 months (-2.22kg vs. -1.47kg; P=0.50). As expected based on characteristics 
of the diets, the low-fat diet group had significantly reduced fat intakes compared to the 
MED diet group (-3.5% of total daily energy vs -1.24%; P=0,018). No significant differences 
were observed for energy intake or other macronutrients between the two groups (P>0.05). 

Conclusion: These preliminary results suggest that a nutritional quality-based intervention 
reduces waist circumference and weight in patients with T1D and MS without differences 
between the types of diet at 6 months. 
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6 - Insulin Prevents Bcl2 Modifying Factor-Induced Renal 
Proximal Tubular Cell Apoptosis via Stimulation of 
Heterogeneous Nuclear Ribonucleoprotein F and Sirtuin-1 
Expression in Diabetic Akita Mice 
Anindya Ghosh1,2, Chao-Sheng Lo1, Isabelle Chenier1, Shaaban Abdo1, Janos  Filep2, Julie 
R. Ingelfinger3, Shao-Ling Zhang1,2, John SD Chan1,2 

1CRCHUM, 2Université de Montréal, 3Pediatric Nephrology Unit, Mass Gen Hosp, Boston, 
MA, United States., 4CRCHUM, 5CRCHUM, 6CRCHUM 

Introduction: Tubular atrophy and tubulointerstitial fibrosis are closely associated with loss 
of renal function in diabetes. However, the underlying mechanisms are not fully 
understood. Here we investigated the role of the pro-apoptotic BH3-only protein, BCL2-
modifying factor (Bmf), in renal proximal tubular cell (RPTC) apoptosis in mice and studied 
the effects of insulin on Bmf in rat immortalized RPTCs (IRPTCs) in vitro. 

Methods: Non-transgenic (Tg) and Tg mice specifically overexpressing human Bmf in 
RPTCs were studied at 10 to 20 weeks of age. Non-Akita littermates and Akita mice (a type 
1 diabetic model) +/- insulin implant at the age of 12 weeks were also studied until week 
16. Blood glucose, systolic blood pressure (SBP), and urinary albumin creatinine ratio 
(ACR) were measured bi-weekly. Kidneys were processed for histology. RPTC apoptosis 
was evaluated by TUNEL assay. Freshly isolated RPTs were assessed for gene and 
protein expression by real time-qPCR and Western blotting (WB), respectively. Urinary 
cells were assessed by flow cytometry. Rat IRPTC stably transfected with a plasmid 
containing the full length Bmf promoter fused luciferase reporter (pGL4.20 N-1370/+102) 
were cultured in normal glucose (5mM) or high glucose (HG, 25mM) medium +/- insulin. 

Results: Bmf-Tg mice exhibited higher systolic blood pressure, ACR, RPTC apoptosis and 
more urinary RPTCs than non-Tg mice. Insulin treatment suppressed Bmf expression and 
tubular apoptosis and reduced urinary RPTCs in Akita mice. In vitro, insulin stimulated 
hnRNP and sirtuin-1 expression and inhibited Bmf promoter activity in HG medium. 
Promoter DNA analysis identified putative responsive element for hnRNP F, p53 and 
Foxo1/3 in rat Bmf promoter. Transfection of small interference RNA of hnRNP F or sirtuin-
1 abrogated insulin inhibition of Bmf promoter activity. 

Conclusions: Overexpression of Bmf in RPTCs induces RPTC apoptosis. Insulin prevents 
RPTC apoptosis and anoikis via stimulation of hnRNP F and sirtuin-1 expression to inhibit 
Bmf gene expression in the diabetic kidney. 
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7 - Specific fractions from Oplopanax horridus stimulate 
muscle glucose uptake and inhibit hepatocellular 
glucose-6-phosphatase enzyme activity 
Mayra L. Sanchez-Villavicencio1, Nyruz Elamer2, Leigh Joseph3, Ammar Saleem4, Braydon 
Hall5, Cory Harris6, Alain Cuerrier2, John T. Arnason7, Pierre S. Haddad8 

1University of Montreal, 2University of Montreal, 3University of Montreal, 4University of 
Ottawa, 5University of Ottawa, 6University of Ottawa, 7University of Ottawa, 8University of 
Montreal 

Abstract: Canadian Indigenous populations run a greater risk to develop obesity and Type 
2 diabetes than non-Indigenous Canadians. Moreover, modern treatments are not 
culturally well adapted for them. Oplopanax horridus (OH) or Devil´s club is a member of 
the Araliaceae plant family that also includes American ginseng. Indigenous people of 
British Columbia, notably the Squamish Nation, traditionally use OH for its health benefits, 
including for diabetes. Our purpose was to determine the anti-diabetic effect of OH on 
glucose transport in muscle cells and glucose homeostasis on hepatic cells. Methodology: 
A classical bioassay-guided phytochemical fractionation approach was used to identify 
potential solvent fractions responsible of the anti-diabetic effects of OH. Differentiated 
C2C12 myocytes were treated (overnight 18 hrs) at optimal concentrations of OH 
preparations: hot water and ethanol (EtOH) extracts, 12,5 mg/ml; fraction F1 (1.12 mg/ml); 
F2, F3, F4, F5 and the pure compound chlorogenic acid (CA), all at 12,5 mg/ml. DMSO 
0.1% served as a negative control and metformin 400 mM or insulin 100 nM as positive 
controls. Cellular incorporation of [3H] 2-deoxy-D-glucose radioactivity was measured 
using a scintillation counter. H4IIE (rat hepatoma cells) were treated 18 hrs with specific 
fractions, extracts and the pure compound at 12,5 mg/ml, DMSO 0.1% serving as a vehicle 
control and insulin 100 nM as a positive control. Glucose-6-phosphatase activity was 
measured using the glucose oxidase method. Result and conclusions: The following OH 
extracts and fractions significantly stimulated glucose uptake in C2C12 cells by 130-204% 
when compared to the DMSO control (set at 100%): EtOH extract, Hexane (F1), 
Dichloromethane (DCM) (F2), Ethylacetate (F3). In the case of hepatocellular G6Pase 
activity, OH preparations showed a significant inhibitory effect that varied from 12-24% for 
the EtOH extract and solvant fractions F1, F2 and F3, whereas the pure compound CA 
inhibited by 12%. These results suggest an anti-diabetic potential of Oplopanax horridus in 
liver and skeletal muscle cells in culture. The phytochemical fractionation approach will be 
pursued further to identify specific compounds contained in OH preparations that contribute 
to its antidiabetic potential.  
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43 - Comparaison de deux stratégies d'apport en glucides pour 
améliorer le contrôle de la glycémie pendant l'exercice chez les 
adultes atteints de diabète de type 1 
Lucas Goulet Gélinas1,2, Messier V2, Corinne Suppère2, Andréanne Fortin1,4, Rémi Rabasa-
Lhoret1,3,5 
1Université de Montréal, 2Institut de recherches cliniques de Montréal, 3IRCM, Université de 
Montréal, NCHUM, 4Institut de recherches cliniques de Montréal, 5Centre de recherche sur le 
diabète 
Objectif : La pratique d’activité physique (AP) régulière est liée à plusieurs bénéfices pour la santé 
chez les personnes atteintes de diabète de type 1 (DbT1), incluant l’amélioration de la santé 
cardiovasculaire et de la qualité de vie. Toutefois, plus de 60 % des patients avec le DbT1 sont 
sédentaires, ce qui contribue à augmenter les facteurs de risque cardiométabolique. L’augmentation 
du risque d’hypoglycémie est la barrière la plus importante rapportée par les patients pour la 
pratique de l’AP. La principale cause de ce risque d’hypoglycémie est l’incapacité des personnes 
atteintes du DbT1 à réduire le niveau d’insuline plasmatique durant l’exercice, contrairement aux 
individus sans DbT1. Un apport en glucides est souvent requis pour prévenir les hypoglycémies lors 
d’une AP prolongée. La quantité de glucides nécessaire peut varier selon le type d’insulinothérapie, 
le moment où l’AP est effectuée, le type d’AP et la glycémie au début de l’AP. En plus de la quantité 
de glucides ingérée, le moment où les glucides sont consommés pourrait également avoir un impact 
sur le contrôle de la glycémie durant l’AP. Une prise de glucides à un moment unique avant une AP 
pourrait induire une hyperglycémie transitoire, alors que la même quantité de glucides répartie 
durant l’AP pourrait être associée à un meilleur profil glycémique. 
L’objectif principal est de comparer l’efficacité de 2 stratégies de collation pour maintenir la glycémie 
dans les cibles glycémiques (4,0 à 10,0 mmol/L) lors d’une AP chez des adultes avec le DbT1 
traités par multi-injections d’insuline. 
Méthodes : Trois heures et demie après avoir consommé leur diner standardisé, les sujets ont 
participé à 2 interventions durant lesquelles une AP d’une heure à 60% de leur VO2 max est réalisée 
sur un vélo stationnaire. Dans un ordre aléatoire, les participants consomment un apport en 
glucides de 0,5g/kg, soit en une seule fois 5 minutes avant l’AP (stratégie 1) ou réparties avant et 
pendant l’AP (40% 5 minutes avant l’AP, 30% à la 20e minute et 30% à la 40e minute de l’AP) 
(stratégie 2). La glycémie capillaire est mesurée avant le début de l’AP puis toutes les 10 minutes 
durant l’AP. Sept des 37 participants planifiés ont complété l’étude. 
Résultats : Pour les 2 stratégies de collation, aucun épisode d’hypoglycémie n’est survenu durant la 
période d’AP. Lors de l’AP, la glycémie moyenne des participants est de 7,64 ± 2,07 mmol/L avec la 
stratégie 1 et de 6,40 ± 1,44 mmol/L avec la stratégie 2 (p=0,11). Le pourcentage du temps passé 
avec une glycémie entre 4 et 10 mmol/L est de 92% (74-100%) avec la stratégie 1 et de 100% (100-
100%) avec la stratégie 2 (p=0,07). Le pourcentage de temps passé en hyperglycémie (>10 
mmol/L) est de 7% (0-14%) avec la stratégie 1 et de 0% (0-0%) avec la stratégie 2 (p=0,09). Le 
delta glycémique (Glycémie maximale pendant l’exercice – glycémie de départ) est de +2,0 ± 1,66 
mmol/L avec la stratégie 1 et de +0,42 ± 0,24 mmol/L avec la stratégie 2 (p=0,01). 
Conclusion : Nos résultats préliminaires suggèrent que les deux stratégies de collation semblent 
appropriées pour prévenir les hypoglycémies et maintenir la glycémie dans les cibles glycémiques 
durant l’AP. Toutefois, la stratégie avec un apport en glucides répartie pourrait être plus efficace afin 
de maintenir la glycémie des participants dans les cibles glycémiques et éviter les hyperglycémies 
ainsi que la fluctuation glycémique (delta glycémique) durant l’AP.    
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8 - 14-3-3zeta – A regulator of lipolysis in adipocytes?  
Abel  Oppong1,2, Yves Mugabo2, Gareth Lim2, Mina Sadeghi3 
1CRCHUM, 2CRCHUM/ Université de Montréal, 3McMaster University 

Objective: Obesity, a well-known risk factor for type 2 diabetes, results from an increase in both the 
number and size of adipocytes. We previously found that 14-3-3z was critical for adipocyte 
differentiation, as whole-body knockout in mice had significantly reduced body fat, whereas systemic 
overexpression of 14-3-3z caused exacerbated weight gain on a high-fat diet. As 14-3-3z levels are 
elevated in visceral depots of obese individuals, these findings suggest 14-3-3z inhibition may have 
beneficial effects in preventing fat accumulation. However, it is essential to understand the 
physiological functions of 14-3-3z in adipocytes. 

Method: To examine the effect of 14-3-3z knockdown and over-expression on isoproterenol (ISO)-
mediated lipolysis, 3T3-L1 adipocytes were transfected with siRNA against 14-3-3z or plasmids 
containing 14-3-3z, respectively. Lipolysis was stimulated with 1 µM ISO, and supernatants were 
collected to measure free fatty acid (FFA) and glycerol release. Insulin-mediated suppression of 
lipolysis was also examined by treating 3T3-L1 adipocytes with 100 nM insulin and measuring 
glycerol and FFA released in supernatants. In separate studies, cell lysates were collected to 
measure the activation of hormone sensitive lipase (Hsl), a rate-limiting enzyme involved in lipolysis. 

To examine how varying levels of 14-3-3z affects the lipolytic response in vivo, systemic 14-3-3z 
knockout (KO) or over-expressing (OE) mice were injected with 10 mg/kg ISO after an overnight 
fast, and blood was collected at regular intervals. In a separate study, mice were injected with ISO, 
followed by the harvesting of gonadal adipose tissue to measure Hsl activation. 

Results: In 3T3-L1 cells, a 75% reduction in Ywhaz (gene that encodes 14-3-3z) mRNA was 
achieved by siRNA-mediated knockdown in differentiated 3T3-L1 cells. However, no effects on ISO-
mediated lipolysis or insulin-mediated suppression of lipolysis were detected in 14-3-3z-depleted 
3T3-L1 adipocytes. Similarly, no significant changes were observed in Hsl activation. In contrast, 
transient over-expression of 14-3-3z in 3T3-L1 adipocytes resulted in potentiated FFA release. 

In vivo studies revealed that glycerol and FFA release were significantly impaired in 14-3-3z KO 
mice compared to wild-type or heterozygous littermate controls. In contrast, systemic over-
expression of 14-3-3z resulted in elevated plasma levels of glycerol and FFA following i.p. ISO 
administration. Additionally, OE mice displayed potentiated Hsl activation in gonadal adipose tissue 
following an i.p. bolus of ISO. 

Conclusion: Collectively, these findings demonstrate a role of 14-3-3z in lipolysis. Further studies 
are required to understand how 14-3-3z facilitates processes underlying lipolysis and to examine 
whether 14-3-3z may regulate other adipocyte-specific processes. 
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9 - Adipose ABHD6 Acts as a Negative Regulator of 
Adaptive Thermogenesis 
Pegah Poursharifi1, Camille Attane2, Roxane Lussier1, Yves Mugabo1, Christophe Noll3, 
Heidi Erb1, Shangang Zhao4, Anfal Almass1, Julien Lamontagne1, Marie-Line Peyot1, Erik 
Joly1, Andre C. Carpentier3, S.R. Murthy Madiraju1, Marc Prentki1 

1University of Montreal/CRCHUM, 2University of Toulouse, 3university of sherbrooke, 
4University of Texas Southwestern 

Enhanced fat breakdown, activating brown adipose tissue (BAT) and white adipose tissue 
(WAT) browning may offer solutions to obesity and associated metabolic diseases. We 
earlier showed that suppression of the monoacylglycerol hydrolase α/β-domain hydrolase-6 
(ABHD6), globally, protects against obesity and type-2-diabetes, in part through BAT 
activation and WAT browning. The precise fat depot-specific roles of ABHD6 remain 
unexplored. We now show that adipose-specific ABHD6-KO mice show a mild phenotype 
at room temperature either under normal chow or high fat diet. However, these mice resist 
cold-induced (4°C) hypothermia by enhanced energy expenditure, which appears to be 
partly via accelerated glycerolipid/fatty acid cycle (lipogenesis/lipolysis) in visceral WAT 
and increased glucose metabolism in BAT and to be UCP1-independent. Results suggest 
that the thermogenic effects of ABHD6 deletion in adipose tissues become apparent only 
after an external stimulus (cold exposure), and that adipose ABHD6 acts as a negative 
regulator of the thermogenic program. 
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10 - ApoB-Lipoproteins are Priming Signals for the NLRP3 
Inflammasome in Human White Adipose Tissue  
Simon Bissonnette1,2, Valérie Lamantia1,2, Yannick Cyr1,2, Viviane Provost1,2, Marie 
Devaux2, May Faraj1,2 

1Université de Montréal, 2Institut de Recherches Cliniques de Montréal 

Introduction: The activation of white adipose tissue WAT) NLRP3 inflammasome and 
secretion of interleukin-1beta (IL-1β) are believed to link obesity to type 2 diabetes (T2D) 
(NLRP3 for Nucleotidebinding domain and Leucine-rich repeat Receptor containing a Pyrin 
domain 3). However, it is unclear what conveys obesity-induced stress signals to WAT 
NLRP3 inflammasome. LDL directly decrease preadipocyte differentiation and function. 
Moreover, elevated plasma apoB-lipoproteins, or plasma apoB, is associated with WAT 
dysfunction, insulin resistance (IR) and inflammation involving IL-1bβ in humans. We 
hypothesized that LDL are metabolic signals that activate human WAT NLRP3 
inflammasome. 

Methods/Results: We measured insulin sensitivity by Botnia clamp in 25 overweight and 
obese subjects. Fasting gynoid WAT samples were collected by needle biopsy. 
Lipopolysaccharide (LPS) and adenosine triphosphate (ATP) were used as a positive 
control for the priming and activation of the NLRP3 inflammasome, respectively. The 
secretion of IL-1β from LPS + ATP-stimulated WAT was positively associated with plasma 
apoB (r=0.49, p=0.047) and IR (M/I, r=-0.52, p=0.037). While IL-1β secretion from 
unstimulated WAT was undetectable, 7h-incubation with subject own LDL (1.2 g apoB/L) 
induced IL-1β secretion (0.17 pg/mg WAT). Furthermore, LDL increased WAT IL-1β 
secretion in ATP- activated WAT (p=0.040); however, they had no effect in LPS-primed 
WAT. 

Conclusion: LDL induce IL-1β secretion from human WAT, primarily though acting as 
priming signals of the NLRP3 inflammasome. This may explain WAT dysfunction and 
related risk factors in subjects with high plasma apoB. 
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11 - Association of plasma apoB-to-PCSK9 ratio to white 
adipose tissue dysfunction is dependent on NLRP3 
inflammasome priming 
Yannick  Cyr1,3,4, Simon Bissonnette1,3,4, Valérie Lamantia1,3,4, Aurèle Besse-Patin1,3,4, 
Emmanuelle Meugnier5, Martin Wabitsch6, Hubert Vidal5, Jennifer Estall2,3,4, Michel 
Chrétien7, May Faraj1,3,4 
1Institut de recherche clinique de Montréal / University of Montreal, 2IRCM, 3Faculty of 
Medicine, University of Montreal, 4Montreal Diabetes Research Center, 5CaRMeN 
Laboratory, Lyon University, 6Faculty of Paediatrics, University of Ulm, 7Ottawa Health 
Research Center, Ottawa 

Aims/hypothesis: Plasma apoB-lipoprotein concentration (or apoB), is associated with 
white adipose tissue (WAT) dysfunction and activation of the interleukin-1 (IL-1) pathway in 
obese subjects. Reduced plasma PCSK9 (proprotein convertase subtilisin-kexin type 9), 
which favors tissue-uptake of apoB-lipoproteins, increases the association of plasma apoB 
to WAT dysfunction. The underlying mechanisms for these observations are unclear. 
Upregulation of the NLRP3 (Nucleotide-binding domain and Leucine-rich repeat Receptor 
containing a Pyrin domain 3) inflammasome and IL-1β pathway in WAT promotes its 
dysfunction. We hypothesized that the link between plasma apoB-to-PCSK9 to WAT 
dysfunction is dependent on WAT NLRP3 inflammasome. 

Methods: WAT macrophage infiltration and NLRP3 inflammasome priming was examined 
at fasting and after the consumption of high fat meal in 31 subjects (45-74 years, BMI ≥ 27 
kg/m2). Fasting WAT function was examined as the hydrolysis and storage of 3H-triolein-
labeled-triglyceride-rich-lipoproteins ex vivo. The effect of LDL on adipocyte differentiation 
and function was examined in human SGBS preadipocytes. 

Results: Plasma apoB-to-PCSK9 was positively associated with 4h-postprandial change in 
WAT mRNA expression of macrophage marker adhesion G protein-coupled receptor E1, 
NLRP3 inflammasome subunits (NLRP3 and caspase-1) and IL1B and with protein 
expression of NLRP3, pro-caspase-1 and pro-IL-1β (r=0.44-0.56, P<0.05).  Plasma apoB 
alone had no association with these parameters, while plasma PCSK9 was negatively 
associated when significant. Adjustment for fasting WAT protein expression of NLRP3 
eliminated the association of plasma apoB-to-PCSK9 ratio to WAT dysfunction. Chronic 
exposure of SGBS preadipocytes to native LDL upregulated proliferation and expression of 
monocyte-chemoattracting protein-1 and suppressed differentiation, lipogenesis, and 
function in a dose-dependent manner (0.05-1.00 g apoB/L). 

Conclusion/interpretation: Chronic exposure to LDL during preadipocyte differentiation 
provokes adipocyte dysfunction and inflammation related to chemotaxis. Priming of NLRP3 
inflammasome may explain WAT dysfunction in obese subjects with higher plasma apoB-
to-PCSK9 ratio. We propose that PCSK9 protects WAT from the harmful effects of apoB-
lipoprotein uptake in humans. Study registration number ISRCTN14476404 
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12 - Beetroot extract protects against physiological 
dysfunctions induced by a high-fat diet in the slow 
skeletal muscle of the rats 
Ya OU2, Joseph Lupien-Meilleur1, Lilya Melbouci2, Nickolas Auclair2, Luciane Magri 
Tomaz2, Fabio Santos Lira5, Alain Steve Comptois2, Denis Roy1, David St-Pierre3,4, André 
Marette1, Emile Levy4 

1Université Laval, 2Université du Québec à Montréal, 3Universite de Sherbrooke, 4CHU 
Sainte-Justine et Université de Montréal, 5université Estadual Paulista Julio de Mesquita 
Filho 

Beetroot (Beta vulgaris rubra) is an edible plant enriched in polyphenols (ferulic, caffeic and 
hydroxybenzoic acids and myricetin) as well as in betalains which is consumed by athletes 
as sport-enhancement supplements. Further, beetroot-derived compounds are suspected 
to exert prebiotic and antioxidant properties. The aim of the present study, was to 
determine how whole-beetroot powders can prevent Western Diet-induced skeletal muscle 
impairments using Wistar rats.  Animals were submitted to standard chow (CTRL), Western 
Diet (WD) or WD supplemented with beetroot (WD+B) for 8 weeks. At the end of the 
treatment period, glycolytic (extensor digitorum longus: EDL) and oxidative (soleus: SOL) 
muscles were carefully extracted while strength, fatigue resistance/recovery were tested 
using an ex vivo contractility system. Hence, lipid droplet (LD) characterization, circulating 
triglyceride levels and histological analyses were performed. Average SOL force was 
higher in WD+B and CTRL than WD animals. Circulating triglyceride levels and SOL LD 
size were significantly higher in WD vs CTRL. With respect to WD, WD+B rats showed 
marginally lower plasma triglyceride levels while preliminary visual observations also 
suggest decreased intramyocellular LD size in SOL. Further, in contrast to WD, SOL of 
WD+B animals displayed increased muscle density, myofibers cross-sectional area and 
muscle integration force. Interestingly, in response to WD+B, decreased percent collagen 
area was observed; indicating that beetroot could reduce WD-induced muscle atrophy. 
These findings are first to indicate that WD promotes skeletal muscle remodelling while 
beetroot-derived compounds could preent these impairments. This suggests novel 
mechanisms through which obesogenic diets could alter skeletal muscle functions. Hence, 
our data indicate that beetroot-derived compounds could prevent these impairments. 
However, further studies will be necessary to determine the bioactive compounds 
underlying these promising effects.  
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13 - DEPTOR overexpression improves glucose tolerance 
and lipid metabolism in obese mice 
Cristina Bosoi1, Michael Shum1, Dominic Lachance1, Khai Le Quang1, Mathieu Laplante1, André 
Marette1 
1Département de Médecine, Faculté de Médecine, Axes de Cardiologie et Obésité-Métabolisme, 
Centre de recherché de l’Institut de cardiologie et pneumologie du Québec, Université Laval, 
Québec 

Background and objectives: The mechanistic target of rapamycin complex-1 (mTOR) plays 
important roles in metabolism, with impact on the development of insulin resistance and 
dyslipidemia. mTOR activity is elevated in metabolic tissues of obese humans and animal models. 
However, treatment of obese animals with rapamycin, an mTOR specific inhibitor, resulted in 
contradictory outcomes most likely due to different regulation of compensatory pathways. DEPTOR 
(DEP domain-containing mTOR-interacting protein) is an endogenous mTOR inhibitor but its 
metabolic role remains unclear. Our aim was to determine the effect of DEPTOR overexpression on 
glucose and lipid metabolism in obese mice. 

 
Methods: We used a doxycyclin-inducible transgenic mouse (iDEP) model leading to DEPTOR 
overexpression. Wild-type (WT) and iDEP mice were fed a control (LF) or a high-fat (HF) diet for 20 
weeks, after which doxycyclin (200 mg/kg) was added to respective diets for an additional period of 
12 weeks. Glucose and insulin tolerance tests were performed 5 and 8 weeks following the 
induction of DEPTOR. Before sacrifice, the mice went through a fasting/re-feeding protocol to 
assess the impact of feeding on mTOR metabolic pathways. The latter were assessed by Western 
blot of known mTOR targets in the liver, skeletal muscle and adipose tissue. 

 
Results: Body weight increased following HF diet and was not affected by DEPTOR overexpression. 
Interestingly, DEPTOR protein did not increase in the liver and skeletal muscle but only in adipose 
tissue of iDEP mice. Nevertheless, iDEP obese mice showed improved glucose tolerance compared 
to WT obese mice.  

Moreover, hepatic tryglycerides content was reduced in HF iDEP mice compared to WT controls. 
Circulating triglycerides improved only in re-feeding conditions in HF iDEP mice compared to HF WT 
controls. Liver and muscle mTOR signaling (e.g. phosphorylation of ribosomal protein S6 kinase 
beta-1 (S6K1 T389), ribosomal protein S6 (S6 S240/S244), Akt (T308, S473) and acetyl-Co-A (AC 
p79)) was modulated by HF, but did not change in iDEP compared to WT mice. In the adipose 
tissue, changes were observed only in re-feeding conditions. Specifically, Akt phosphorylation 
decreased in obese mice but was restored following DEPTOR overexpression while phosphorylation 
of ribosomal protein S6 and acetyl-CoA was not affected. 

 
Conclusions: DEPTOR overexpression improves glucose tolerance and hepatic lipid profile in obese 
mice by modulating mTOR signalling in adipose tissue. Inhibiting mTOR through increasing 
DEPTOR expression represents a potential therapeutic target for alleviating the metabolic 
syndrome. 
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14 - Exploring the mechanistic role of 14-3-3zeta during 
adipogenesis  
Jeremie Idi Shabani1, Gareth Lim2 
1Universite de Montreal, 2CRCHUM/ Université de Montréal 

Adipogenesis, or adipocyte differentiation, is dependent on a complex transcriptional 
network. This system requires various components, such as transcription factors and co-
regulators, to be shuttled in and out of the nucleus in order to ensure the maturation of 
adipocytes. Previously, we identified the molecular scaffold, 14-3-3z, as an essential 
regulator of adipogenesis. However, the exact mechanism(s) as to how 14-3-3z controls 
adipogenesis is unknown. Our preliminary studies have revealed that 14-3-3z is enriched 
along the Pparg promoter during adipocyte differentiation. This could be due to the 
interactions of 14-3-3z with various adipogenic transcription factors such as C/ebp-b.  As 
such, 14-3-3z may aid in the formation and facilitate the nuclear localization of key 
adipogenic transcriptional complexes. Altogether, I hypothesize that 14-3-3z regulates 
adipogenesis by aiding in the formation and localization of transcriptional complexes critical 
to adipocyte development.   

To this end, CRISPR-Cas9 genome editing will be used to develop a novel adipocyte cell 
model (3T3-L1-TAP), where a Tandem Affinity Purification (TAP)-tag will be inserted to the 
N-terminus of 14-3-3z.This model will be used to examine the 14-3-3z interactome during 
adipogenesis and identify genes that it may regulate.  A TAP-epitope was chosen as it 
increases the specificity of pull-downs to reduce non-specific interactions and is highly 
amendable for mass spectrometry and ChIP-Seq studies. To examine the ability of 
inserting a TAP tag (Flag-HA) to the N-terminus of 14-3-3z by CRISPR-Cas9, 3T3-L1 cells 
were electroporated with sgRNA against the locus of Ywhaz (gene that encodes 14-3-3z) 
and plasmids for Cas9 and TAP. Immunoblotting for Flag confirmed the insertion of the 
TAP tag to the locus of Ywhaz. No changes to total 14-3-3z were detected following 
CRISPR-Cas9 genome editing. Future studies will examine whether insertion of the TAP 
tag has effects on adipocyte function (ie, lipolysis, glucose uptake) or differentiation.   

To identify the components of the transcriptional complexes anchored by 14-3-3z, I will use 
proteomics to identify the 14-3-3z interactome in nuclear fractions of differentiating 3T3-L1 
adipocytes. This will be accomplished through the use of a recently optimized protocol that 
produces highly-pure nuclear fractions with minimal nuclear protein loss.  To better 
understand how 14-3-3z influences the expression of genes associated with adipogenesis, 
I will employ  ChIP-sequencing to examine what gene regions does 14-3-3z interact with 
during adipocyte differentiation. Bioinformatic approaches will be used to identify and 
categorize genes and proteins by their biological function. 

Overall, these studies will increase our understanding of how 14-3-3z influences 
adipogenic genes and proteins required for the maturation of fat cells. Hence, 14-3-3z 
could have potential roles beyond adipogenesis and extend to other aspects of 
metabolism. 
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15 - High doses of Medium chain fatty acids do not induce 
lipotoxicity neither insulin resistance in HepG2 
hepatocytes 

Sabri Ahmed RIAL1, Karl-Frédérik Bergeron1, Gaëtan Ravaut1, Tommy Boris Malaret1, 
Catherine Mounier1 

1Université du Québec à Montréal 

Background: Dietary long chain fatty acids (e.g. C16:0) promote liver steatosis and insulin 
resistance. Medium chain fatty acids (MCFA; i.e. C6, C8 and C10) undergo mitochondrial 
beta-oxidation independently of the Carnitine-palmitoyltransferase1 (CPT1). Hence MCFA 
are less prone to induce triglyceride (TG) accumulation but are readily oxidized. 

Objective: Investigate if MCFA could maintain optimal hepatocytes insulin sensitivity since 
they do not induce deleterious accumulation of TG. 

Methodology: 1-HepG2 cells were exposed 24h to increasing doses of either C6, C8, C10 
or equimolar mix of C8/C10. Then cells were submitted to an MTT viability test. 2- 
Thereafter HepG2 cells exposed 24h to 0.25mM of either C16 or MCFA were submitted to: 
a) BODIPY fluorophore staining; b) quantification of key anabolic (e.g. SREBP-1) and 
catabolic (e.g. CPT-1) gene expression, by Western blot and RT-qPCR; c) 3H-
deoxyglucose uptake assay following a 1h exposure to 100nM insulin; d) evaluation of the 
phosphorylation levels of AKT1, mTOR and p70s6k kinases in response to insulin 
stimulation (100nM 10min); e) and fatty acid beta-oxidation assay based on the evaluation 
of the conversion rate of 14C-oleate into 14CO2. 

Results: While C16 significantly decreases HepG2 cell viability in a dose-response fashion, 
MCFA do not, suggesting less lipotoxicity. At 0.25Mm, the threshold of C16 toxicity, MCFA 
do not induce a rise in lipid droplets (LD) number and size, while C16 does. In parallel, 
MCFA exposure significantly enhances beta-oxidation, while C16 inhibits it two-fold. To go 
further, it is also observed that anabolic and catabolic genes are respectively 
downregulated and upregulated by MCFA, at both mRNA and protein levels, and inversely 
regulated by C16. Finally, MCFA also maintain HepG2 insulin sensitivity. In fact, whereas 
C16 completely abrogates insulin-induced glucose uptake and the underlying 
phosphorylation of the AKT1-mTOR-p70s6k axis, MCFA treatment does not alter them. 

Conclusion: Unlike C16, high doses of MCFA do not induce deleterious TG accumulation in 
hepatocytes and effectively stimulate lipids catabolism in hepatocytes. Then, as expected, 
MCFA-treated hepatocytes remain protected against lipotoxicity and main associated 
disruptions such as insulin resistance. 
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16 - Identification of Novel Adipogenic Factors in the 14-3-
3ζ Interactome During Adipocyte Differentiation 

Yves Mugabo1,2, Mina Sadeghi1,2, Nancy N. Fang3,4, Thibault Mayor3, Gareth E. Lim1,2 

1CRCHUM, Montréal, QC H2X 029, Canada, 2Department of Medicine, Université de 
Montréal, Montréal, QC H3T 1J4, Canada, 3Department of Biochemistry and Molecular 
Biology, University of British Columbia. Vancouver, Canada, 4Present Address: Department 
of Medical Genetics, Harvard Medical School, Boston, USA. 

Adipogenesis involves a signaling network that requires strict temporal and spatial 
organization of effector molecules. We previously identified critical roles for the 14-3-3 
protein family, and in particular 14-3-3ζ, as an essential upstream factor in adipocyte 
differentiation. 14-3-3ζ interact with diverse proteins to form its interactome suggesting that 
it can regulate several cellular processes that may be involved in adipogenesis. Thus, 
determining this interactome may help in further understanding the regulatory roles of 14-3-
3ζ on adipocyte differentiation. 

Mouse embryonic fibroblasts from TAP-epitope-tagged 14-3-3ζ transgenic mice were 
generated, followed by an unbiased proteomic analysis to determine how adipocyte 
differentiation influences the 14-3-3ζ interactome. Interacting proteins were categorized 
using gene ontology and their role in adipogenesis, as assessed by Oil Red-O 
incorporation or quantitative PCR, were evaluated with a functional siRNA screen in 3T3-
L1 cells. 

Proteomic analysis of the 14-3-3ζ interactome identified over 120 proteins that were unique 
to adipocyte differentiation. An enrichment of proteins related to RNA metabolism, 
processing, and splicing were found in the differentiation-associated interactome. Our 
screening approach revealed essential roles for RNA splicing-related proteins, Hnrnpf, 
Hnrnpk, Ddx6, and Sfpq in adipogenesis. 

This study demonstrates the ability of identifying novel adipogenic factors within the 14-3-
3ζ interactome and reveals alternative pathways and processes that may be facilitated by 
14-3-3ζ during differentiation. Determining the interactome of 14-3-3 proteins may help in 
the discovery of novel therapeutic targets for obesity and type 2 diabetes treatments. 
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17 - Implication du tissu adipeux dans le développement 
de la prééclampsie et dans les effets bénéfiques de 
l’exercice physique 

Kevin Coutu1, SHAHIN SHABANIPOUR DEHBONEH2, Émilie Pepin3, Julie Lavoie4 

1Université de Montréal, 2Université de Montréal, 3CRCHUM, 4Université de 
Montréal/CRCHUM 

Contexte : Le système rénine-angiotensine (RAS) est impliqué dans la régulation 
systémique de l'homéostasie cardiovasculaire et contribue aux adaptations maternelles 
observées pendant la grossesse. Les composantes du RAS sont exprimées localement où 
il existe un équilibre entre les effets vasoconstricteurs l'angiotensine-II et les effets 
vasodilatateurs de l'angiotensine-(1,7). Fait intéressant, nous avons signalé que l'exercice 
(ExT) peut rétablir cet équilibre dans le placenta et l'aorte lors de la gestation dans un 
modèle murin de prééclampsie, des souris surexprimant la rénine et l'angiotensinogène 
humaine (R+A+). En parallèle, l’ExT empêche également l'augmentation de la pression 
artérielle et les altérations placentaires chez les souris R+A+, ainsi prévenant le 
développement de la prééclampsie. En supposant que l’ExT conduirait à une réduction 
d'adiposité, nous avons émis l'hypothèse que l’ExT module également la fonction du tissu 
adipeux chez les souris R+A+, ce qui conduit à des adaptations cardiométaboliques 
améliorées dans ce modèle murin de prééclampsie. 

Méthode : Les souris R+A+ femelles et les témoins (R−A−) avaient accès à une roue 
d’exercice volontaire ou ont été maintenues sédentaires pendant 4 semaines avant et 
pendant toute la gestation. La composition corporelle a été évaluée avant le début de 
l’entraînement physique, après 4 semaines d’exercice et à la fin de la gestation par 
EchoMRI. Les souris ont été sacrifiées suite à 4 semaines d’ExT ou à la fin de la gestation 
afin de collecter les différents dépôts adipeux. 

Résultats : Nos résultats montrent que 4 semaines d'ExT conduisent à une réduction de 
33% de la masse grasse (p<0,05) indépendamment du génotype, et ce sans modification 
de la masse corporelle et de la masse maigre. Plus spécifiquement, le poids des tissus 
adipeux sous-cutanés et viscéraux ont été réduits respectivement de 29% et 37% (p<0,05) 
chez les souris ExT par rapport aux souris sédentaires, indépendamment du génotype. La 
gestation induit une augmentation de la masse adipeuse de 73% (p<0,001). 

Conclusion : L'activité physique avant et pendant la grossesse peut favoriser une 
distribution du tissus adipeux plus saine, mais son effet sur la modulation du RAS reste à 
explorer. 

Organismes subventionnaires : IRSC et CRSNG 
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18 - Improvement in risk factors for type 2 diabetes with 
increased fiber intake following a hypocaloric diet 

Viviane Provost1,2,3, Simon Bissonnette1,2,3, Yannick Cyr1,2,3, Valérie Lamantia1,2,3, May 
Faraj1,2,3 

1Faculté de Médecine, Université de Montréal, 2Institut de Recherches Cliniques de 
Montréal (IRCM), 3Centre de Recherche du Diabète de Montréal (CRDM) 

BACKGROUND/HYPOTHESIS: Reduced insulin sensitivity (IS) and increased glucose-
induced insulin secretion (GIIS) are major risk factors for type 2 diabetes (T2D). 
Hypocaloric diets reduce these risk factors in obese subjects; however, large inter-subject 
variability exist in the response to these interventions, and dietary components that relate 
to this variability remain unclear. Fiber intake modulate IS and GIIS with isocaloric 
interventions. We hypothesized here that changes in fiber intake following a hypocaloric 
diet explains the variability in IS and GIIS in overweight/obese subjects. 

SUBJECTS/METHODS: Fifty-five subjects (45-74 years, BMI ≥27 kg/m2, without chronic 
diseases) completed a 6-month hypocaloric diet (-500kcal/day). Baseline and post-
intervention dietary intake were evaluated using 3-day food recalls. GIIS and IS were 
measured using 1-hour intravenous glucose-tolerance test (IVGTT) followed by 3-hour 
hyperinsulinemic-euglycemic (HIEG) clamp, respectively. 

RESULTS: Subjects had an average weight-loss of -5.02±4.66% with decreased energy (-
11.1±22.6%) and fat (-19.9±31.0%) intakes. Post-intervention percent change in fiber 
intake correlated with that in 2nd phase GIISIVGTT (r=-0.44, p<0.001) and IS (IVGTT AUC 
glucose/AUC insulin: r=0.45, p<0.001, and M/Iclamp: r=0.31, p=0.029). Adjustment for sex 
and percent changes in BMI and energy intake did not eliminate its association with 
changes in 2nd phase GIISIVGTT or IS measured during the IVGTT, and was independent of 
changes in other macronutrients. Compared to sex-matched subjects with post-intervention 
decrease in fiber intake (N=27, -22.1 ± 15.7%), those with increased fiber intake (N=28, 
31.3±29.0%) had a greater decrease in 2nd phase GIISIVGTT (increased fiber=-28.1±30.5% 
vs decreased fiber=-9.4±23.6%, p<0.001) independent of changes in BMI, android or 
gynoid fat, or energy intake. 

CONCLUSION: Differences in fiber intake during a hypocaloric diet may explain inter-
subject variability in 2nd phase GIISIVGTT and associated IS, independent of sex and 
changes in adiposity and energy intake. Fiber-enriched hypocaloric diets may increase the 
effectiveness of these intervention to prevent T2D with in obese subjects.  
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19 - Metabolic profile is improved in a mouse model with a 
deficiency in KCC3, an ionic cotransporter 
Alexandre Garneau1,2,3,4, Micheline Noël2, Émilie Pepin1, Paul Isenring2,5, Julie L. Lavoie1,3,4 

1Centre de recherche du CHUM, 2Centre de recherche L'Hôtel-Dieu de Québec du CHU de Québec, 
3Université de Montréal, 4Centre de recherche du diabète de Montréal, 5Université Laval 

Introduction. Potassium-chloride cotransporter type 3 (KCC3) is a cation-chloride cotransporter that 
mediates electroneutral export of K+ and Cl− ions across the surface of many cell types such as 
neurons, myocytes, adipocytes and some types of intestinal cells. Loss-of-function mutations in 
Kcc3 in human lead to neurological degeneration known as the Andermann syndrome, which can be 
replicated in mouse by gene disruption. This condition is also linked to lower body weight and body 
size, and similar reduction in body weight has been reported in two different mouse models of Kcc3 
inactivation. We have previously reported that same phenotype, along with a reduced visceral fat 
mass and smaller body size in our own model of Kcc3 deficiency. However, the mechanisms 
responsible for low adiposity, body weight and size remain to be elucidated. 

Methods. We pursued detailed metabolic phenotyping of our mouse model constitutively knocked-
out (KO) for Kcc3 by gene trap and purified in a C57BL/6J background. Male KO and wild-type (WT) 
mice were maintained on a normal diet for 3 weeks to assess their body weight and food intake. A 
subgroup of animals was fed a high-fat (HFD) or a control diet while their intake and body weight 
were measured during 8 weeks. Their abdominal subcutaneous and visceral fat depots were 
collected and weighed at sacrifice. Mice on a normal diet were also subjected to body composition 
analysis by EchoMRI and an oral glucose tolerance test was done at 17 weeks of age. Their 
locomotor activity and oxygen consumption was measured using CLAMS metabolic cages. Feces 
were collected over a 24-h period in regular cages for calorimetric analysis. A panel of plasmatic 
adipokines were quantified using an adipokine array (R&D Systems). 

Results. Our study revealed that Kcc3 inactivation causes a reduction in body length, weight and 
adiposity (of 2, 10 and 59%, respectively) compared to WT littermates despite a normal lean mass, 
food intake, locomotor activity and oxygen consumption. The reduction in fat mass was more 
pronounced in the visceral depots compared to the subcutaneous depot (81% compared to 63%) 
and was accompanied with higher adiponectin and lower leptin plasmatic levels. Fasting glycemia 
was lower in KOs and blood glucose clearance was also faster after an oral glucose load. 
Preliminary data indicate that KO animals excrete more energy daily through increased feces 
output. Interestingly, they did not gain more weight on a HFD than on a control diet, whereas WT 
littermates had a 3-fold increase in their weight gain in these conditions. 

Conclusion. The absence of KCC3 in our animal model leads to low adiposity, which appears to 
confide several metabolic benefits in regards to levels of circulating adipokines and glucose 
homeostasis. It also leads to resistance to diet-induced obesity. Additional experiments are 
underway to determine the precise cause of the marked leanness, but it could be intestinal in origin, 
although one cannot exclude the implication of the neurologic phenotype. Thus, elucidation of KCC3 
implication in energy metabolism could lead to promising tissue-targeted interventions in obesity and 
associated disorders. 
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20 - Modulation de l’expression de MED15 au foie dans 
l’obésité et le vieillissement 
Kevin Gonthier1,2, Stéphanie Miard1, Stefan Taubert3, Frédéric Picard1,2 
1Centre de Recherche de l’Institut Universitaire de Cardiologie et Pneumologie de Québec, 
Canada, 2Faculté de Pharmacie, Université Laval, Québec, Canada, 3Centre de Médecine 
Moléculaire et Thérapeutique, Université de Colombie-Britannique, Vancouver, Canada 

Introduction : Chez les eucaryotes, la transcription est contrôlée par le complexe Mediator. 
Des travaux effectués chez le nématode Caenorhabditis elegans ont révélé l’importance de 
la sous-unité MDT-15, orthologue à MED15 chez le mammifère, dans la modulation saine 
des lipides et dans la protection contre divers stress métaboliques liés au vieillissement. 
De plus, un blocage pharmacologique de l’association physique et fonctionnelle entre 
MED15 et SREBP améliore le profil lipidique chez des souris obèses. 

Objectif(s) : Dans cette optique, notre équipe a cherché à évaluer l’expression de MED15 
au foie en lien avec les altérations métaboliques typiques du vieillissement et de l’obésité  

Méthode(s) : Toutes les mesures des niveaux hépatiques d’ARN messager (ARNm) de 
MED15 ont été effectuées avec une méthode de réaction en chaîne par polymérase 
quantitative (qPCR). Dans l’approche sur le vieillissement, les groupes murins étudiés 
comprenaient des souris de type sauvage (WT) sacrifiées à 4 mois (n=15), 12 mois (n=15) 
et 24 mois (n=15) soumises à une diète régulière (Research Diets #12450J). Des groupes 
de souris obèses âgées de 4 mois n’exprimant pas la leptine (ob/ob) (n=8) ou son 
récepteur spécifique (db/db) (n=8) furent aussi utilisées et comparées à un groupe de 
souris WT (n=8) pour évaluer l’impact de l’obésité. Enfin, MED15 a été mesuré dans du 
foie humain, prélevé lors de chirurgies bariatriques, d’une cohorte de 28 hommes obèses 
classés en trois tranches d’âge (23 ± 1, 40 ± 1 et 59 ± 1). 

Résultat(s) : Une baisse significative d’ARNm de MED15 au foie a été observée entre les 
souris WT sacrifiées à 4 mois et le groupe âgé de 24 mois (p<0.05). Aucune variation 
d’importance n’a été notée contre le groupe sacrifié à 12 mois (p>0.05). Les souris ob/ob 
(p<0.001) et db/db (p<0.0001) furent aussi caractérisées par une diminution importante 
des niveaux hépatiques d’ARNm de MED15. Nous n’avons toutefois observé aucune 
différence significative entre les 3 groupes constituant la cohorte de 28 hommes. 

Conclusion(s) : Ces données suggèrent que l’expression de MED15 au foie est diminuée 
par différents challenges métaboliques. Nous pensons que l’absence de variations 
significatives des niveaux de MED15 dans le foie humain pendant le vieillissement est 
imputable à une réduction déjà importante de son expression par l’obésité. Des études in 
vitro et in vivo de l’impact de cette diminution sur le métabolisme sont déjà en cours. 

  

Étude financée par le Réseau Québécois de Recherche sur le Vieillissement (RQRV) 
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21 - Nck1 deficiency impairs adipogenesis by activation of 
PDGFRα in preadipocytes 
Nida Haider1, Julie Dusseault1, Louise Larose1 
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Canada. 

   Obesity is a result of an excessive expansion of white adipose tissue (WAT). Although 
mechanisms regulating WAT expansion have been elucidated in recent years, this process 
is still poorly understood from an etiologic-mechanistic perspective. We previously 
demonstrated that deletion of non-catalytic region of tyrosine kinase 2 (Nck2, Src homology 
domain-containing adaptor protein) in mice enhances adiposity and that expression of 
Nck2 in human visceral WAT inversely correlates with the degree of obesity. Nck2 shares a 
high degree of identity with Nck1, a second member of Nck family. We recently discovered 
that Nck1 expression is upregulated in WAT of various obese mouse models and during in 
vitro adipogenesis. We furthermore found that high levels of Nck1 strongly correlate with 
PPARγ and adiponectin in WAT samples of obese humans. Therefore, we hypothesize that 
Nck1 regulates WAT development and expansion in obesity. 

    In this study, we investigate normal WAT development using Nck1+/+ and Nck1-/- mouse 
models. Our findings demonstrate that in contrast to Nck2, Nck1 is required for adequate 
WAT development in vivo as well as for differentiation of preadipocytes in vitro. Our study 
demonstrates that adult Nck1-/- mice display smaller WAT depots with reduced number of 
adipogenic progenitor cells and increased accumulation of extracellular matrix. In 
agreement, using various Nck1-silencing cellular models, we demonstrate that Nck1 
depletion in preadipocytes decreases expression of the master adipogenic markers and 
impairs adipogenesis. In parallel, Nck1 depletion promotes preadipocytes proliferation and 
expression of genes encoding collagen, which are both known to counteract adipogenesis. 
Mechanistically, our study shows that Nck1 depletion promotes PDGFRα activation in 
preadipocytes as measured by PDGFRα phosphorylation on pY754 through western 
blotting. In addition, PDGF-AA stimulated downstream signalling targets, such as Akt and 
Erk phosphorylation levels were increased in Nck1 depleted preadipocytes, providing 
evidence of increased PDGFRα signalling as well. Moreover, inhibition of PDGFRα using 
Imatinib inhibits collagen expression and rescues adipogenesis in Nck1 depleted 
preadipocytes, further supporting that impaired adipogenesis in Nck1 depleted 
preadipocytes is PDGFRα dependent. Overall, our study provides strong evidence for 
Nck1 as a cell autonomous PDGFRα-dependent regulator of adipocyte precursor 
plasticity.  

  

42 
 



22 - Rôle de GAS6 dans le métabolisme glucidique et la 
sensibilité à l’insuline 
Céline SCHOTT1, Amélie GERMAIN2, Julie Lacombe2, Mathieu Ferron3 

1IRCM-Université de Montréal, 2Institut de recherches cliniques de Montréal, 3IRCM 

Plusieurs études menées chez l’humain suggèrent qu’une insuffisance en vitamine K est 
liée au développement du diabète. GAS6 (growth arrest-specific 6) est une protéine 
secrétée dont l’activité est dépendante de la vitamine K. Cette protéine agit comme ligand 
pour les récepteurs tyrosine kinase TAM : TYRO3, AXL et MERTK. Des études cliniques 
associent GAS6 et AXL à l’obésité et à la résistance à l’insuline. Cependant, le mécanisme 
par lequel GAS6 influence ces désordres métaboliques demeure inconnu. 

Objectifs : Dans le cadre de ce projet nous avons étudié l’importance de GAS6 dans le 
développement de la résistance à l’insuline et du diabète in vivo et les voies de 
signalisation impliquées. 

Méthodes : Nous avons pris avantage de souris génétiquement dépourvues de Gas6. 
Nous avons analysé leurs phénotypes métaboliques par des tests de tolérance au glucose, 
à l’insuline et de sécrétion d’insuline. Nous avons étudié les mécanismes moléculaires 
dépendants de la signalisation de GAS6 sur des myocytes en caractérisant le 
transcriptome par séquençage d’ARN. 

Résultats : Nous avons prouvé que la délétion du gène Gas6 améliore la tolérance au 
glucose et la sensibilité à l’insuline, sans affecter la sécrétion d’insuline. Ce phénotype est 
aussi observé chez les souris âgées ou sous régime riche en gras et en sucre. Par ailleurs, 
nous avons démontré par l’étude de l’expression des récepteurs TAM qu’Axl est le plus 
fortement exprimé dans les muscles squelettiques et le tissu adipeux blanc, deux cibles 
importantes de l’insuline. Nos approches biochimiques montrent qu’AXL est actif et 
fonctionnel dans les myocytes et adipocytes. Nous avons également pu mettre en 
évidence que, dans les cellules musculaires, plusieurs gènes codant des protéines 
impliquées dans la signalisation en aval du récepteur d’insuline, dont Irs2 et Eif4bp1, sont 
contrôlés par GAS6 in vitro et in vivo. 

Conclusion : GAS6 est impliquée dans la régulation de la sensibilité à l’insuline 
possiblement via son interaction avec AXL et la modulation de l’expression d’Irs2 et 
Eif4bp1 dans les cellules musculaires. 
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23 - Role of 14-3-3zeta in contributes to the “beiging” of 
white adipose tissue  
Kadidia Diallo1, Yves Mugabo2, Gareth Lim3 
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Montréal 

Adipose tissue is the main site of energy storage and can function as an endocrine organ 
due to its ability to secrete various adipokines. With the epidemic of obesity and its 
comorbidities increasing at an alarming rate, alternative approaches to prevent excessive 
fat accumulation or increase lipid metabolism are required. In mice, inguinal white 
adipocytes can convert into beige adipocytes through a process called “beiging” or 
“browning”. Beige adipocytes have unique thermogenic capabilities due to increased 
expression of UCP1, which leads to the production of heat as a result of fatty acid 
oxidation. It has been hypothesized that the conversion of adipocytes from white to beige 
may represent a novel therapeutic approach to promote weight loss in obese subjects. 

14-3-3zeta is a molecular scaffold protein that we have previously shown to be required for 
adipogenesis. Interestingly, one of its originally reported functions is to regulate the 
enzymatic activities of tryptophan and tyrosine hydroxylases, enzymes implicated in the 
“beiging” of white fat. The aim of the current study is to investigate the role of 14-3-3zeta in 
the “beiging” of white adipocytes. Our preliminary studies reveal that systemic 14-3-3zeta 
knockout mice subjected to an acute cold challenge (3 hours at 4C) were able to maintain 
body temperature similar to wild-type mice, despite weighing significantly less than 
controls. Transgenic mice that over-express 14-33zeta did not have any differences in their 
ability to tolerate cold exposure. 

Taken together, these results suggest that 14-3-3zeta may not be required for the 
adaptation to cold or thermogenesis following acute cold exposure. To further elucidate the 
role of 14-3-3zeta in “beiging,” mice will be subjected to a chronic cold challenge (48 hours 
at 4C) or injected a beta3 adrenergic receptor agonist CL-316,2431. If effects are 
observed, adipocyte-specific 14-3-3zeta knockout mice (AdipoqCreER:14-3-3zetafl/fl) will be 
also used to determine if the effects of 14-3-3zeta are cell autonomous. 
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24 - SerpinA3N, a potential early biomarker of non 
alcoholic fatty liver disease 
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Nonalcoholic fatty liver disease (NAFLD) has become a serious public health problem of 
the 21st century. NAFLD is characterized by triglyceride accumulation in hepatocytes and 
evidence of pre-existing mitochondrial dysfunction. Although NAFLD is known to be 
associated with obesity, insulin resistance, metabolic syndrome and type II diabetes, the 
mechanisms contributing to its development are not fully understood. The high prevalence 
of NAFLD in both adults and children along with the fact that one-third further develops in 
HCC, requires increased understanding of NAFLD development and urge to find early and 
non-invasive diagnosis methods. In Dr. Estall's lab, we showed that a single-nucleotide 
polymorphism (SNP) of one family member PPARGC1A (rs8192678 encoding Gly482Ser) 
in humans, leads to low expression of Peroxisome proliferator-activated receptor gamma 
coactivator 1 (PGC-1) protein in liver. We also demonstrate that expression levels of PGC-
1a proteins correlate with NAFLD severity in mice. These findings suggested that the 
hepatic PGC-1a affects or regulates the secretome of the liver, thereby affecting the 
regulation of whole body energy metabolism. Therefore, by identifying hepatokines affected 
by altered PGC-1α levels and fatty liver diseases, we hope to determine whether these 
could be biomarkers of low liver PGC or NAFLD.   

Using a NAFLD mouse model based on the hepatic loss of PGC-1α, the liver secretome 
was compared using quantitative (iTRAQ) proteomics on conditioned media of primary 
hepatocytes from littermate wildtype (WT) and liver-specific PGC-1α hemizygotes (50% 
reduction of Ppargc1a), fed chow or high-fat/high fructose (HFHF) diet for 6 weeks. We 
identified 234 secreted proteins modified by diet and/or PGC-1α expression level. We 
chose SerpinA3N for further investigation based on robustness between three independent 
statistical analyses, whose protein and gene expression were highly influenced by both 
PGC-1α expression level and diet. SerpinA3N is a serine protease inhibitor known to be 
implicated in the inflammation response and may be involved in the development of type 2 
diabetes. In humans, SerpinA3 (the human homolog) deficiency is linked to lung disease, 
jaundice, and cirrhosis. However, roles for SerpinA3N in NAFLD/NASH or comorbidities 
have not yet been described. Our preliminary data shows an increase of SerpinA3N levels 
in serum and livers of obese mice. 
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activity with risk factors for T2D is dependent of plasma 
apoB in obese subjects 
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Objective: High number of apoB-lipoproteins (measured as plasma apoB) disrupts adipose 
tissue function and promotes type 2 diabetes (T2D). In obese subjects, it associates with 
risk factors for T2D: insulin resistance (IR), high glucose-induced insulin secretion (GIIS), 
delayed fat clearance and activation of IL-1 inflammatory system. Dietary long-chain 
omega-3 (n-3) fatty acids (FA) reduce plasma apoB. They can be synthesized 
endogenously by the action of delta-5 (D5D) and delta-6 (D6D) FA desaturases. The 
activities of these enzymes associate negatively or positively with incidence of T2D, 
respectively. Here, we hypothesized that the link between D5D and D6D activities and T2D 
risk factors is dependent on plasma apoB. Methods/results: We examined GIIS and IR in 
N=106 (40% men, ≥27kg/m2, 45-74yrs, post-menopausal, non-diabetic) using intravenous-
glucose-tolerance test and hyperinsulinemic-euglycemic clamp. Plasma clearance of 
triglycerides (TGs) was examined following a high-fat meal (N=53). We estimated D5D and 
D6D activities from the product-to-precursor FA ratios measured in plasma phospholipids 
by gas chromatography-mass spectrometry. Plasma apoB ranged from 0.34-1.80 g/L and 
average plasma omega-6:n-3 FA was 13:1. Estimated D5D activity correlated negatively 
with plasma apoB (r=-0.27, p=0.006), delayed TGs clearance (r=-0.33, p=0.018) and IR 
(r=-0.21, p=0.038) in both sexes, and in women it correlated negatively with delayed 
chylomicron clearance (r=-0.46, p=0.013) and plasma interleukin-1 receptor antagonist (IL-
1Ra) (r=-0.45, p0.001). Estimated D6D activity correlated positively with IR (r=0.29, 
p=0.014), delayed chylomicron clearance (r=0.46, p=0.007) and plasma IL-1Ra (r=0.24, 
p=0.036), but not with apoB. Adjustment for sex eliminated the association of D5D activity 
with delayed chylomicron clearance. Further adjustment for plasma apoB eliminated its 
association with IR and delayed TGs clearance. Adjustment for plasma apoB had no effect 
on the association of D6D activity with these risk factors. Conclusion: In obese subjects, 
the association of D5D activity with IR and delayed TGs clearance is dependent on plasma 
apoB while D6D activity may be linked to T2D through different mechanisms.  
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lipid droplet formation 
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Aim : Lipid droplets (LD), organelles of fatty acid (FA) storage, are central to lipid 
homeostasis. These FA come from various sources: nutrition or de novo lipogenesis. 
Different metabolic pathways promote triglycerides productions at LD- endoplasmic 
reticulum (ER) surface for lipid storage. These LD-ER associated membranes are the 
activity place of numerus proteins such as the Acyl-CoA synthetase, glycerol-3-phosphate 
acyltransferase and Diacylglycerol kinase. We are interested in a ER protein call Stearoyl-
CoA Desaturase-1 (SCD1). SCD1 is an enzyme of de novo lipogenesis pathway that allow 
the production of monounsaturated FA that are preferentially incorporated into the 
triglycerides of LD. The protein Seipin is referenced as a major player in the formation and 
maturation of LD, although its mechanism of action is not well understood. 

We seek to identify protagonists of LD formation according to their interactions with the 
proteins SCD1 and Seipin, and their link with lipid metabolism. 

Methods : S.cerevisiae yeast is commonly used as a model of lipid metabolism. Yeast 
proteins ole1p and fld1p / ldb16p are respective homologues of SCD1 and Seipin in 
mammals. We have produced fluorescent fusion proteins and LD staining by BODIPY. 

The SCD1 and Seipin proteins are visualized by immunofluorescence on hepatocytes and 
myocytes in culture. Different organelles are also labelled to identify the localisation of 
proteins in the cells. 

Result : We successfully detect fluorescent proteins and their contact level with LD in live 
yeast. The production of mutant yeast allows us to follow the behaviour of stain proteins, at 
endosomal level and in real time. This behaviour could be altering in response to treatment 
with acid oleic or ethanol. 

We show a localization of SCD1 around few LD in hepatocytes. We also observe 
colocalization of SCD1 with Seipin in small puncta. These observations are not found in 
myocytes since LD are rare. SCD1 and Seipin are hard to detect by immunofluorescence 
so the effect of acid oleic and ethanol treatment is hard to determine. 

In conclusion we have more interest to continue our research with yeast. This model could 
quickly provide us new direction on the ole1p (SCD1) and Seipin functions. 
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27 - Anxiodepressive behaviours induced by high fat 
feeding in female mice 
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British Columbia 

A bidirectional relationship exists between obesity and depression. Inflammatory processes 
have been observed, at the level of the brain, in both cases of diet-induced obesity 
and depression. Saturated fatty acids trigger inflammation and their chronic intake 
could impair neural function, thereby increase vulnerability to depression. The 
nucleus accumbens (NAc) is a brain region involved in goal-oriented behaviours whose 
functions are critical to hedonic feeding and motivation. Hence, we suggest a saturated 
high-fat diet (HFD) promotes inflammation in the NAc leading to the development 
of anxiodepressive-like behaviours. While the incidence of depression is twice as high in 
women than in men, the use of females in biomedical research remains limited. Thus, we 
set out to investigate the inflammatory and behavioural outcomes of HFDs in female mice.  

C57Bl6 female mice were fed either a low-fat diet (17%kcal lipids; soybean oil), 
a saturated HFD (50%kcal lipids; palm oil) or a monounsaturated HFD (50%kcal lipids; 
olive oil) for 24 weeks (n=12/diet). Anxiodepressive-like behaviours were assessed 
employing the elevated-plus maze and forced swim test. Gene expression for inflammatory 
markers in the NAc was determined by RT-qPCR.  

Mice fed the saturated, but not monounsaturated, HFD displayed 
increased anxiodepressive-like behaviours compared to controls.  However, inflammation 
levels in the NAc did not differ between both HFDs. We are currently investigating other 
regions of the limbic system as well as estrogen signaling to explain the pro-depressant 
effect of a saturated HFD.  
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hypothalamic melanocortin pathway to regulate feeding 
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The mediobasal hypothalamus (MBH) is a critical center for the regulation of feeding, 
energy and glucose homeostasis. This regulation is mediated in part through the detection 
of circulating nutrient (glucose and fatty acids (FA)) in the arcuate nucleus (ARC) of the 
(MBH). The ARC is mainly composed of two antagonistic population of neurons, the orectic 
Neuropeptide Y and anorectic Pro-opiomelanocortin (POMC) neurons, which can be 
activated following changes in nutrient detection. Unsaturated FA, acting in the MBH, are 
known to decrease feeding, however, the cell type as well as their mechanism of action 
remain unknown. Recent evidences in astrocytes show that Acyl-CoA Binding Protein 
(ACBP) is an important regulator of intracellular unsaturated FA metabolism. The 
endozepine octadecaneuropeptide (ODN), a peptide derived from the cleavage of ACBP, 
can also modulate food intake and peripheral glucose homeostasis. It is thought that the 
anorectic effect of ODN involves the activation of the melanocortin pathway, a key player in 
the hypothalamic control of energy balance, through a G-protein coupled receptor (ODN-
R). Thus we aim to determine if and how astrocyte derived ODN can activate POMC in the 
ARC and whether this translate to in vivo modulation of energy homeostasis. Using 
electrophysiological recordings in brain slices from POMC-eGFP mice, we show that ODN 
selectively increases the firing of POMC neurons in a GABAAR independent fashion. We 
show, using calcium imaging recordings in dissociated primary hypothalamic neurons, that 
the antagonism of the putative metabotropic ODN receptor inhibits ODN-induced calcium 
oscillations, suggesting that ODN-induced neuronal activity is mediated through the ODN-
R. Using astrocyte-specific deletion of ACBP, we confirm that the disruption of the ODN-
POMC-MC4R pathway leads to an exacerbated diet-induced obesity and altered feeding 
behaviors and that the modulation of food intake by ODN is blunted in MC4R-deficient 
mice. Finally, we show using a viral approach, that partial re-expression in astrocyte-
specific deletion of ACBP prevents their excessive food intake and weight gain in a diet 
induced obesity model. These findings highlight the importance of ODN and endozepines 
in the regulation of feeding through the melanocortin pathway and open new research 
avenues related to the hypothalamic control of energy balance by endozepines. 
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29 - Characterization of the implication of the Idd2 locus 
in type 1 diabetes development 
Félix Lombard1,3, Roxanne Collin2,3, Geneviève Chabot-Roy3, Sylvie Lesage1,2,3,4 

1McGill, 2Université de Montréal, 3Centre de recherche HMR, 4Université de Montréal 

Type 1 diabetes (T1D) is an autoimmune disease characterized by the destruction of the 
beta cells of the pancreas. Genetic susceptibility to T1D is conferred by complex traits. 
More than 20 genetic loci, termed Idd for “insulin dependent diabetes”, are linked T1D in 
the NOD mice, a model which spontaneously develops T1D. The second genetic locus, 
namely Idd2, was identified in the 1980s, but its contribution to T1D susceptibility was 
never validated. We generated a NOD.B10-Chr9 congenic mouse, where the Chr9 locus 
encompasses part of the Idd2 locus, enabling us to assess the specific contribution of Idd2 
in T1D development. Using this congenic strain, we validate that Idd2 confers resistance to 
insulitis and, consequently, to T1D in the NOD mouse. By generating bone marrow 
chimeras, we find that the resistance is conferred in a bone marrow-intrinsic manner. 
Moreover, we demonstrate that Idd2 contributes to both induced and spontaneous 
formation of germinal centers. Together, these data not only validate Idd2 as a genetic 
locus contributing to T1D susceptibility, it strongly supports recent evidence of the 
contribution of the humoral response in T1D susceptibility. 
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30 - Genetic disruption of Adipose Triglyceride Lipase 
(ATGL) in mediobasal hypothalamic neurons induces 
overweight and metabolic disturbances 
Romane Manceau1, KHALIL BOUYAKDAN1,2,3, Alexandre Fisette2, Demetra Rodaros4, 
Grant Mitchell5, Stephanie Fulton2,6, Thierry Alquier2,7 

1Université de Montréal, CRCHUM, 2Université de Montréal, 3CRCHUM, 4CRCHUM, 
5University of Montreal, 6CRCHUM, 7Université de Montréal 

Adipose Triglyceride Lipase (ATGL) acts as the first lipase in the catabolism of triglycerides 
(TG) in adipose tissues. Recent studies show that changes in ATGL function in peripheral 
tissues have major impacts on insulin sensitivity, body weight and inflammation. 
Interestingly, ATGL KO mice have brain TG accumulation suggesting central ATGL might 
regulate TG metabolism in the brain. Results from our lab show that ATGL is expressed in 
the mediobasal hypothalamus (MBH) and in hypothalamic neuronal cell lines. ATGL 
expression is increased in the MBH of high fat-fed mice that maintain a healthy body 
weight compared to mice that become obese. In addition, ATGL expression in the MBH is 
increased in response to fasting. This suggests that increased ATGL may play a role in 
maintaining a healthy metabolic profile. We propose that hypothalamic ATGL regulates 
lipid metabolism in the brain that in turn contributes to energy balance. To test this 
hypothesis, we are using a synapsin-Cre or -GFP expressing AAV stereotaxically injected 
in the arcuate nucleus (ARC) of male ATGL flox mice to KO ATGL specifically in neurons 
(ARCΔATGL). First, we validated that ATGL expression is reduced by 40% in ARCΔATGL mice 
compared to ARCWT.  We found that ARCΔATGL have increased weight gain on a chow diet 
compared to control animals that is associated with reduced energy expenditure and 
increased food intake and fat mass. Finally, chow-fed ARCΔATGL mice have an increased 
fasting glycaemia and mild glucose intolerance. Together, our findings suggest that the 
ATGL pathway in MBH neurons beneficially regulates glucose and energy homeostasis. 
Ongoing experiments are aimed at assessing whether ATGL regulates TG metabolism in 
hypothalamic neurons. 
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31 - Immunoregulatory CD4-CD8- T cells proportion is 
influenced by the interaction of diabetes susceptibility 
loci Idd2 and Idd13 
Victor Mullins-Dansereau1,2, Roxanne Collin1,2, Kathy Doyon1, Martin Karam3,4, Geneviève 
Chabot-Roy1, Erin Hillhouse1, Alexandre Orthwein3,4, Sylvie Lesage1,2 

1Division of Immunology-Oncology, Maisonneuve-Rosemont Hospital Research Center, 
2Département de Microbiologie, infectiologie et immunologie, Université de Montréal, 3Lady 
Davis Institute, Jewish General Hospital, 4Department of Oncology, McGill University 

Type 1 diabetes-prone mice exhibit a lower number of immunoregulatory DN T cells 
compared to diabetes-resistant mice. Through immunogenetic approaches, we found that 
two genetic loci linked to autoimmune diabetes susceptibility, namely Idd2 and Idd13, each 
partially restore DN T cell proportion in secondary lymphoid organs. We now sought to 
identify an interaction between these loci in determining the number of DN T cells. We 
generated NOD.H2k-Idd2/Idd13 double congenic mice and observed that the proportion of 
DN T cells in secondary lymphoid organs was significantly higher in these mice relative to 
NOD.H2k-Idd2 and NOD.H2k-Idd13 single congenic mice. Bioinformatics analyses revealed 
that genes encoded within Idd2 and Idd13 interacted in the regulation of cellular mitosis. 
Accordingly, immune cells from NOD.H2k-Idd2/Idd13 double congenic mice exhibit a lower 
proportion of cells in S phase relative to NOD.H2k mice. More importantly, of all immune 
cells examined, the difference in proliferation rate appears to be specific to DN T cells. 
Altogether, our data suggests that genes encoded within Idd2 and Idd13 cooperate to 
modulate the proportion of DN T cells in secondary lymphoid organs likely through genetic 
variants, such as RAD51 and H2FAX, affecting cellular mitosis. Understanding how these 
variants impact DN T cell proportion may provide novel therapeutic strategies for 
preventing type 1 diabetes. 
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32 - Krabbe disease: neuroprotective effect of ketone bodies 
Ravaut G*1, Bergeron KF1, Mounier C1 
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Introduction: Krabbe disease (KD) is a rare autosomal recessive disorder caracterised by an 
inactivation of the lysosomal enzyme Galactocerebrosidase (GALC) responsible for the degradation 
of psychosine (PSY). This enzyme is mainly expressed by myelinating cells. In KD patient, as well 
as in twitcher mouse model of KD, a toxic accumulation of PSY leads to axonal degeneration. 
Empirical tests by mothers of affected children show that a ketogenic diet improves the symptoms of 
KD. 
Goal: The main goal of this study is to identify the effect of a ketogenic diet on neurodegeneration 
and PSY accumulation in twitcher mice, and to identify the underlying mechanisms with in vitro 
models. 
Methods: From weaning, twitcher mice are raised on several different high-fat diets. Kaplan-Meier 
survival curves are used to follow mouse survival. GALC is down-regulated by RNAi in neural cell 
lines (MO3.13 oligodendrocytes; SH-SY5Y neuroblasts) to mimic the molecular mechanism of KD. 
Results: Twitcher mice survived until 20 ± 2 days after weaning on control (4.5% kCal from fat) or 
standard high-fat (45% kCal from fat) diets. However, since a ketogenic diet (90% kCal from fat 
without carbohydrates) improves child lifespan and quality of life, we expect to find the same result 
in mice. 
Conclusion: Empirical tests on affected children suggest that ketone bodies can directly relieve KD 
symptoms. We expect to observe a decrease of neurodegeneration and PSY accumulation in neural 
tissue of twitcher mice on a ketogenic diet. Accordingly, ketone bodies should improve neural cell 
survival when GALC is down-regulated in neural cell cultures. 
Introduction: Krabbe disease (KD) is a rare autosomal recessive disorder caracterised by an 
inactivation of the lysosomal enzyme Galactocerebrosidase (GALC) responsible for the degradation 
of psychosine (PSY). This enzyme is mainly expressed by myelinating cells. In KD patient, as well 
as in twitcher mouse model of KD, a toxic accumulation of PSY leads to axonal degeneration. 
Empirical tests by mothers of affected children show that a ketogenic diet improves the symptoms of 
KD. 
Goal: The main goal of this study is to identify the effect of a ketogenic diet on neurodegeneration 
and PSY accumulation in twitcher mice, and to identify the underlying mechanisms with in vitro 
models. 
Methods: From weaning, twitcher mice are raised on several different high-fat diets. Kaplan-Meier 
survival curves are used to follow mouse survival. GALC is down-regulated by RNAi in neural cell 
lines (MO3.13 oligodendrocytes; SH-SY5Y neuroblasts) to mimic the molecular mechanism of KD. 
Results: Twitcher mice survived until 20 ± 2 days after weaning on control (4.5% kCal from fat) or 
standard high-fat (45% kCal from fat) diets. However, since a ketogenic diet (90% kCal from fat 
without carbohydrates) improves child lifespan and quality of life, we expect to find the same result 
in mice. 
Conclusion: Empirical tests on affected children suggest that ketone bodies can directly relieve KD 
symptoms. We expect to observe a decrease of neurodegeneration and PSY accumulation in neural 
tissue of twitcher mice on a ketogenic diet. Accordingly, ketone bodies should improve neural cell 
survival when GALC is down-regulated in neural cell cultures.  
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33 - Rôle du récepteur aux acides gras oméga-3 GPR120 
dans la réponse inflammatoire des cellules microgliales   
Jérôme Roy1,2,5, Geneviève Demers1,3,5, Diane Bairamian1, KHALIL BOUYAKDAN1,5, 
Demetra Rodaros1,2, Guillaume Ferreira1, Stephanie Fulton1,3,5, Thierry Alquier1,4,5 

1CRCHUM, 2département de Neuroscience, 3département de nutrition, 4Médecine, 
Pharmacologie, Université de Montréal, 5Université de Montréal 

Objectif : GPR120 est un récepteur couplé aux protéines G activé principalement par les 
acides gras polyinsaturés, dont les oméga-3. GPR120 est exprimé dans les cellules 
endocrines sécrétant notamment le GLP-1 et la ghréline ,lui conférant ainsi un rôle dans la 
sécrétion et la sensibilité à l’insuline. GPR120 est également exprimé dans les cellules 
immunes incluant les macrophages dans lesquels l’activation de GPR120 exerce  des 
effets anti-inflammatoires. Bien que GPR120 sucite un fort intérêt comme cible 
thérapeutique de par ses effets métabolique et  anti-inflammatoire, sa localisation et son 
rôle physiologique au niveau cérébral restent méconnus. 

Méthode : L’expression de GPR120 est mesurée par qPCR dans des cellules cérébrales 
de souris triées par FACS et dans des cultures primaires de microglie WT et microglie KO 
pour GPR120. Dans les cultures de microglie, l’activation de GPR120 est induite (1h pré-
traitement) par un agoniste spécifique le CpdA (10µM) ou par les omégas 3 (DHA 
C22:6n3, et EPA C20:5n3; 10µM). Les réponses inflammatoires (cytokines et voie de 
signalisation NFk-ß) sont mesurées après 6h de traitement au LPS (100ng/ml) qPCR et 
par Elisa. La morphologie des cellules est observée par immunohistochimie. 

Résultats : Nous démontrons pour la première fois que GPR120 est exprimé au niveau 
cérébral, et ce, principalement  dans la microglie (rongeur et humain). Le CpdA et les 
oméga-3 diminuent l’expression des marqueurs de l’inflammation (NFk-ß, Ikk-ß, and Tak1) 
et des cytokines pro-inflammatoires (IL1-ß, IL-6, TNF-alpha et MCP1) induite par le LPS 
dans les cellules microgliales, effets totalement reversés dans les microglies KO. 
L’activation de GPR120 diminue les ramifications cellulaires et le nombre de microglies 
amiboïdes suggérant une réduction de leur activation pro-inflammatoire. Au niveau in vivo, 
la stimulation intracérébrale de GPR120 dans un contexte inflammatoire (lors de 
l’endotoxémie) atténuent fortement les effets délétères induit par l’inflammation (sickness-
behavior). 

Conclusion : GPR120 est exprimé dans le cerveau, particulièrement dans les cellules 
microgliales, dans lesquelles GPR120 joue un rôle anti-inflammatoire important. Ces 
résultats pourraient suggérer une rôle important dans les effets neuroprotecteurs et 
antidepresseurs des omégas 3 par activation du récepteur GPR120 dans un contexte 
d'obésité. 
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34 - Coupling between vitamin K-dependent carboxylation, 
proliferation and ER stress in β-cells 
Julie Lacombe1, Mathieu Ferron2 
1IRCM, 2IRCM 
Background and Aim: Measurements of vitamin K (VK) content in multiple human organs revealed 
that pancreas contains the highest level, suggesting that VK could locally impact pancreas function. 
Accordingly, studies in rodents showed that a VK-poor diet decreased early insulin secretion in 
response to glucose, while VK supplementation prevented hyperglycemia in a streptozotocin-
induced diabetes model. In vertebrates, reduced VK serves as a co-factor for the γ-glutamyl 
carboxylase (GGCX) which is localized in the endoplasmic reticulum (ER) and converts specific 
glutamic acid (Glu) residues to carboxyglutamic acid (Gla) residues which affects protein activity. 
The vitamin K epoxyde produced along with the carboxylation reaction is recycled through reduction 
by the vitamin K epoxyde reductase (VKORC1). Studies in cell lines proposed that vitamin K 
reduction is coupled to disulfide bridge formation, suggesting that modulation of the VK cycle could 
impact protein folding and ER homeostasis. Since ER stress can ultimately trigger organ failure and 
cause chronic disorders such as diabetes, we investigated the relationship between vitamin K-
dependent carboxylation and ER stress in β-cell function. 
Results: Using pan α-Gla antibodies that we generated, we observed that primary pancreatic islets 
contain multiple carboxylated proteins. Preventing carboxylation in pancreas using the Ggcxff; Pdx1-
Cre mouse model causes glucose intolerance and diminishes the glucose stimulated insulin 
secretion (GSIS) capacity of these mice. Although, Ggcxff and Ggcxff; Pdx1-Cre isolated islets 
behave similarly in ex vivo GSIS assays, the β-cell mass of Ggcxff; Pdx1-Cre mice is reduced by 2-
fold in comparison to controls. 
In an effort to identify Gla proteins implicated in the acquisition of an appropriate β-cell mass, we 
immunoprecipitated Gla proteins from MIN6 cell extracts followed by their identification by LC-
MS/MS. This strategy led to the identification of UDP-glucose glycoprotein glucosyltransferase 1 
(UGGT1), an enzyme residing in the ER lumen that reglucosylates unfolded glycoproteins, 
suggesting a link between carboxylation and ER stress. Following induction of ER stress in wildtype 
islets by culturing them with 15mM glucose for 48h, we found that GGCX and VKORC1 are robustly 
up-regulated, concomitantly with β-cell cell cycle entry. Interestingly, BrdU flow cytometry analysis of 
islets cultured with 15mM glucose revealed that Ggcxff; Pdx1-Cre β-cells are blocked in the G2 
phase of the cell cycle, suggesting that carboxylation is implicated in the coupling between ER 
stress and proliferation. 
The Ins2+/Akita mouse carries a mutation that prevents the formation of a disulfide bound in the pro-
insulin molecule causing ER stress, β-cell failure and diabetes. We observed by western blot that 
the carboxylation profile as well as GGCX and VKORC1 are strongly induced in the pancreatic islets 
of these mice, as well as Uggt1 gene expression. Deletion of Ggcx in the Ins2+/Akita mouse 
exacerbated their fasting hyperglycemia at 4 and 6 weeks of age, suggesting that carboxylation 
could be a mechanism activated in Ins2+/Akita islets to resolve ER stress. 
Conclusions: Our data show that vitamin k-dependent carboxylation is necessary for the 
maintenance of an adequate β-cell mass, probably by facilitating cell cycle progression of β-cells in 
presence of ER stress. Signs of ER stress have been documented to be present in islets from 
diabetic individuals and is thought to contribute to β-cell failure. Modulation of vitamin k-dependent 
carboxylation could improve the survival and function of β-cells with the potential to improve glucose 
control in diabetic patients. 
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35 - Découverte de ZNF768, un nouveau lien entre le 
contrôle du cycle cellulaire et la signalisation des facteurs 
de croissance médiée par la voie PI3K/mTORC2/Akt 
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D.21, Gobeil S.22, Elowe S.22, Bossé Y.11, Masson J.Y.21, Bilodeau S.22, Laplante M.1*1 
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Canada, G1V 4G5, 2Laval University Medical Research Center, CHUQ, Faculty of 
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L’axe PI3Kinase/mTOR/Akt est un sentier au coeur de la signalisation des facteurs de 
croissance et particulièrement impliqué dans l’anabolisme cellulaire. Des mutations 
oncogéniques dans divers constituants de cette voie sont fréquentes dans le cancer, et 
associées à certains phénomènes délétères tel que l’instabilité chromosomique, qui 
s’accompagne bien souvent d’un pauvre pronostic et d’une baisse d’efficacité de la 
chimiothérapie. Par ailleurs, l’influence des voies sensibles aux facteurs de croissance sur 
le contrôle du cycle cellulaire reste un concept peu détaillé, bien que mis en evidence. En 
nous basant sur le phosphoprotéome de mTOR, notre équipe a identifié ZNF768, une 
nouvelle protéine à doigts de zinc essentielle et jamais caractérisée. Nous avons démontré 
que l’axe PI3K/mTORC2/Akt converge vers une régulation négative de ZNF768, au niveau 
post-traductionnel. Par ailleurs, les niveaux de ZNF768 sont massivement régulés au cours 
du cycle cellulaire et chutent drastiquement en mitose tardive. Une déplétion aiguë de la 
protéine est léthale pour la cellule et entraine des dommages mitotiques profonds tels que 
des catastrophes mitotiques et des défauts de ségrégation chromosomique. Par ailleurs, la 
sur-expression de ZNF768 retarde l’exécution de la mitose et entraine un ralentissement 
globale de la prolifération. Enfin, de récentes expériences d’immunoprécipitation suivis 
d’analyses par spectrométrie de masse indiquent une interaction de ZNF768 avec PP6 
(Serine/Threonine-Protein Phosphatase 6), une holo-enzyme essentielle don’t l’activité de 
phosphatase est capitale en mitose.   L'impact d'une déplétion de ZNF768 et ses relations 
avec l’axe PI3K-mTORC2-Akt suggère que cette protéine pourrai être un nouveau lien 
entre la regulation du cycle cellulaire et la signalisation des facteurs de croissance médiée 
par l’axe PI3K-mTORC2-Akt.  
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36 - HB-EGF signaling is implicated in glucose-induced 
beta-cell proliferation 
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Adult beta-cell proliferation is regulated by glucose; however, the underlying mechanisms 
are incompletely understood and important species-related differences between rodents 
and humans have been highlighted. In a rat model of nutrient excess induced by 72 hour-
infusion of glucose and lipids, we previously observed that nutrient-induced b-cell 
proliferation is blocked by inhibition of either the EGF receptor (EGFR) or mTOR signalling. 
The aim of this study was to determine the role of the EGFR and its ligand HB-EGF in 
rodent and human b-cell proliferation. 

HB-EGF mRNA levels, as measured by RT-qPCR, were induced in response to a 24-h 
exposure of rat islets to 16.7 mM glucose. Inhibition of the transcription factor ChREBP 
with an siRNA blocked glucose-induced HB-EGF expression. Exposure of isolated rat or 
human islets to exogenous HB-EGF (100 ng/ml) for 72 h in the presence of 2.8 mM 
glucose potently stimulated b-cell proliferation as assessed by immunolabeling of  Ki67 and 
insulin on islet cryosections. The magnitude of this effect was similar to that observed with 
16.7 mM glucose. Co-culture in the presence of the EGFR inhibitor AG1478 (300 nM) or 
the HB-EGF inhibitor CRM197 (10 ug/ml) completely blocked not only the proliferative 
response to HB-EGF but also the response to 16.7 mM glucose, in both rat and human 
islets. A similar effect was observed upon infecting islets with an shRNA against HB-EGF. 
Western blot analyses of islet extracts demonstrated that both glucose and HB-EGF-
induced b-cell proliferation was associated with activation of mTOR. Finally, mTOR 
inhibition by rapamycin (10 nM) blocked the proliferation induced by glucose or HB-EGF. 

These data demonstrate that HB-EGF is a potent b-cell mitogen and that the proliferative 
response to glucose requires HB-EGF signalling through the EGFR and mTOR. Our 
findings identify a novel player in the complex mechanisms controlling adult b-cell 
proliferation in response to glucose. (FRSQ and NIH)  
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37 - High Fat Diet (HFD)-mediated Pancreatic β Cell 
Dysfunction: Role of Hedgehog Interacting Protein (Hhip)  
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Jean-Louis Chiasson1, Shao-Ling Zhang1 
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Introduction: Hedgehog interacting protein (Hhip), characterized as a putative antagonist of 
hedgehog (Hh) signaling, is essential for islet formation and β cell proliferation during 
pancreas development. Abnormal Hhip gene expression has been observed in many 
disease conditions such as diabetes and chronic pancreatitis. The present study aims to 
establish a functional role of Hhip in pancreatic β cell function in a murine model of diet-
induced obesity. 

Methods: In vivo, both male Hhip+/+ and Hhip+/- mice were randomly fed with normal diet 
(ND) and high fat diet (HFD) from the age of 6 week-old until 14 week-old, respectively. 
Physiological parameters, intraperitoneal glucose challenge test (IPGTT) and pancreatic 
morphology as well as apoptosis were performed accordingly. Ex vivo, insulin secretion 
was measured in the fresh isolated pancreatic islets from both Hhip+/+ and Hhip+/- mice at 
14 week-old fed with ND. In vitro, mouse pancreatic b cell line (MIN6) and rat pancreatic b 
cell line (INS 832/13) were used to examine pancreatic β cell apoptosis. 

Results: Mice in HFD groups showed significantly greater weight gain as compared to mice 
fed with ND. IPGTT revealed that HFD- Hhip+/+ mice developed severe glucose intolerance 
accompanied by a compromised 1st and 2nd phase insulin secretion as compared to HFD-
Hhip+/- mice. Although HFD-induced β-cell mass increases remained at similar levels 
between Hhip+/+ and Hhip+/- mice, HFD-Hhip+/+ mice had larger size islets than those from 
HFD-Hhip+/- mice which had smaller size islets. Immunofluorescence analysis revealed that 
such events as a reduction in β-cell fraction, a distortion of islet architecture with an 
invasion of the central core of β-cells by α-cells and less insulin immunostaining occurred 
more often in larger islets as compared to smaller islets. Furthermore, HFD-induced β-cell 
apoptosis (Ac-p53 and Bax) was significantly increased in Hhip+/+ compared to Hhip+/- 

animals. Ex vivo, glucose-induced insulin secretion was largely reduced in the isolated 
islets from ND-Hhip+/+ mice as compared to those isolated from ND-Hhip+/- mice.  In vitro, 
recombinant Hhip (rHhip) increased the expression of apoptotic markers (p65 NF-kB, p50, 
Ac-p53, cleaved caspase 3) in a dose-dependent manner. 

Conclusion: Our data suggest that in a diet-induced obesity model, Hhip regulates insulin 
secretion by altering islet size and architecture as well as promoting pancreatic β cells 
apoptosis.  
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38 - Novel role of glycerol-3-phosphate phosphatase in 
stress, metabolism, and lifespan in C. elegans 
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Modern “sedentary” lifestyles have significantly contributed to the markedly increased 
incidence of obesity, type 2 diabetes (T2D), and other cardio-metabolic diseases, in the 
last decades. Recently, Prentki Lab has identified a novel enzyme in mammalian cells, 
glycerol-3-phosphaste phosphatase, capable of hydrolyzing glycerol-3-phosphate, a central 
metabolic intermediate, to glycerol. This is of great interest, since activation of this enzyme 
could reduce glucose levels by diverting to form glycerol, lower oxidative burden on cells 
and glucotoxicity. Since G3PP has been recently discovered, the in vivo function of this 
enzyme is poorly understood. In this study, we used Caenorhabditis elegans as a model 
organism to study genetically evolutionarily conserved upstream and downstream signal 
transduction pathway(s) and metabolic functions of G3PP. Importantly, we identified three 
genes in C. elegans, viz., K09H11.7, C53A3.2, and F44E7.2, that are similar to human 
G3PP. We found that G3PP enzymes are involved in the regulation of stress response, 
lifespan, and metabolism in C. elegans. We observed that the three G3PP transcripts are 
upregulated during hyperosmotic stress and glucose feeding in C. elegans. Importantly, 
glycerol levels are significantly elevated in animals exposed to hyperosomotic stress and 
high glucose, supporting the idea that these G3PP homologues likely harbor glycerol-3-
phosphate phosphatase function in C. elegans and are involved in glycerol production 
under stress.  Our results show that RNAi knockdown of G3PP homologues in C. elegans 
decreases resistance to stress, specifically hyperosmotic, oxidative, hypoxia, and cold 
stresses, and shortens lifespan. Moreover, we find that the knockdown of G3PP also 
increases fat content in C. elegans. Currently, we are elucidating the underlying 
mechanisms for these phenotypes of G3PP knockdown in C. elegans. We are also 
preparing a transgenic strain overexpressing G3PP to determine whether enhanced activity 
of this enzyme extends lifespan and protects from stress. Overall, our data indicate that 
G3PP is evolutionarily conserved and is likely involved in protection against metabolic 
stress. 
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39 - Role of sphingosine-1-phosphate in adaptive 
pancreatic beta-cell mass expansion 
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Nutrients contribute to the regulation of pancreatic beta-cell function. Both glucose and 
fatty acids (FA) contribute to the compensatory increase in beta-cell proliferation in the face 
of insulin resistance, but the underlying mechanisms are still elusive. In previous studies 
we have observed that the monounsaturated FA oleate, but not the saturated FA palmitate, 
promotes rat beta-cell proliferation in isolated islets ex vivo. Furthermore, in an in vivo 
model, we observed that fatty-acid induced beta-cell proliferation was associated with 
increased expression of the sphingosine-1-phosphate (S1P) generating enzyme 
sphingosine kinase. S1P is known to promote insulin secretion and inhibit beta-cell 
apoptosis, but its role in the regulation of beta-cell proliferation is unknown. 

Objective: To determine the role of the sphingolipid metabolite S1P in beta-cell proliferation 
in response to oleate. 

Methods: Isolated rat islets were exposed to oleate or palmitate (0,5mM) in the presence of 
16,7mM glucose for 48h. A lipidomic analysis of ceramides species was performed by LC-
MS/MS in islet lipid extracts. De novo ceramide synthesis was blocked with the serine 
palmitoyl-transferase inhibitor Myriocin, and S1P generation was inhibited with the 
sphingosine kinases inhibitor SKI II. Beta-cell proliferation was measured by simultaneous 
immunohistological detection of insulin and the proliferative marker Ki67. 

Results: Lipidomic analysis revealed a specific increase of very long chain ceramides 
(d18:1/24:1 ceramide in particular) in response to oleate but not palmitate. Oleate-induced 
beta-cell proliferation was abrogated by inhibition of ceramide synthesis or S1P generation. 

Conclusion: Beta-cell proliferation in response to oleate requires de novo ceramide 
synthesis and S1P generation. 
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40 - Suppressed transcription factor EB (TFEB) leads to 
lipid droplet accumulation in pancreatic β-cells in type-2 
diabetes  
Jeff Ji1, Maria Petropavlovskaia2, Armen Khatchadourian1, Lawrence Rosenberg2, Dusica 
Maysinger1 
1McGill University, Department of Pharmacology & Therapeutics, 2Jewish General Hospital/Lady 
Davis Institute, Department of Surgery 

Obesity and type 2 diabetes mellitus (T2D) are metabolic disorders often accompanied by elevated 
blood glucose and fatty acid levels. Both type-2 diabetes (T2D) and obesity are characterized by an 
excess deposition of triacylglycerols and subsequent lipid droplet (LD) accumulation in adipose 
tissue. Perilipin-2 (PLIN2) is a ubiquitously expressed LD-associated protein that regulates glucose 
metabolism and LD formation. Recent studies have shown that LD can be degraded through 
lipophagy. Lipophagy is the breakdown of intracellular lipid stores using autophagic machinery. 
Suppression of autophagy through pharmacological agents in β-cells is reported to decrease β-cell 
survival and insulin production.     

Hypothesis: Obesity and T2D suppress autophagy thereby leading to the reduction of lipid droplet 
clearance and cause functional impairments in pancreatic β-cells. 

We found that PLIN2, a ubiquitously expressed LD-associated protein, is upregulated in the islets of 
obese (NDO), type-2 diabetic (T2DN), and type-2 diabetic obese (T2DO) patients. mRNA analysis 
(RT-PCR) showed an upregulation of PLIN2 in the pancreas of T2DN and T2DO. Our 
immunolabelling confirmed an increased PLIN2 expression in islet β-cells stained immunopositive 
for c-peptide in the tissue sections from T2D patients. T2DN and T2DO significantly altered gene 
expression implicated in lipid metabolism, autophagy, and oxidant defense. We propose that the 
increased LD buildup in T2DN and T2DO could be due to the suppressed control of autophagy. 
Transcription factor EB (TFEB) is a master regulator of autophagy and lysosome biogenesis. 
Immunolabeling revealed that TFEB is upregulated and effectively translocated from the cytosol to 
the nucleus in normal islets, but is suppressed in islets from T2DN/T2DO. Similarly, TFEB activation 
as well as lysosomal associated membrane protein 1 (LAMP1), Sequestosome, and microtubule-
associated protein 1A/1B-light chain 3 (LC3) expression are downregulated by hyperglycemia in 
cultured cells.  

Taken together, hyperglycemia and hyperlipidemia inhibit autophagic processes, thereby reducing 
lipid clearance, leading to accumulation of LD in T2D and T2DO patients. Metaflammation is 
associated with elevated lipid load which can damage β-cells by increasing cytokine production, 
disrupting redox homeostasis, and causing endoplasmic reticulum stress. Previous studies have 
shown that TFEB overexpression in the liver of mice on high-fat diet decreases fat gain and 
improves glucose tolerance. Therapeutic strategies aimed at increasing TFEB activity and 
increasing autophagic clearance may be an attractive approach to minimize β-cell stress in 
metabolic disorders. 
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41 - Aging compromises stress granule formation in 
kidney cells 
Ossama Moujaber1, Dana Abou Samhadaneh1,2, Jeffrey Liang1, Ursula Stochaj1,3 

1McGill University, 2McGill University, 3McGill University 

Organ functions decline during aging, and the most profound changes occur in the kidney. 
Nota-bly, indicators of kidney dysfunction are detected in over 50% of elderly subjects, 
including those with Type 2 diabetes. Injury to the proximal tubule caused by oxidative 
stress is a major contributor to com-mon forms of progressive chronic kidney diseases, 
such as diabetic nephropathy, affecting up to 40% of Type 1 or Type 2 diabetic patients. 
The polarized epithelium of the proximal tubule is particularly vulnerable to stress. To date, 
the aging-associated changes in proximal tubule physiology are not well-defined. Using 
cellular models of aging, our research is directed towards a better understanding of the 
changes. 

The proper response to stress is crucial for cell and organ survival. The formation of 
cytoplasmic stress granules (SGs) is a conserved reaction that helps eukaryotic cells to 
survive stress. Aging impairs the stress response, but little is known about the underlying 
mechanisms. 

It is our goal to define how aging compromises the kidney’s ability to cope with stress. To 
this end, we developed two models of renal proximal tubule cell aging. They are based on 
the chemical or pharmacological induction of senescence. We demonstrated that both 
model systems display hallmarks of aging. 

Using these models, we assessed SG formation and stress-induced signaling. We showed 
that aging impairs SG assembly. Moreover, our studies uncovered the underlying 
molecular mechanisms.  

Taken together, our research provides a better understanding of the aging-dependent 
changes in kidney physiology. We identified new biomarkers that can score the stress 
response in kidney proximal tubule cells. Long-term, this information will help to develop 
new diagnostic and therapeutic tools to evaluate the complications of the diabetic 
nephropathy. 
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42 - AT2R Deficiency Accelerates Renal Dysfunction in 
Diabetic Progeny in Sex-Dependent Manner 
MIN-CHUN LIAO1, Shiao-Ying Chang1, Xin-Ping Zhao1, Chao-Sheng Lo1, Isabelle 
Chenier1, Julie R. Ingelfinger2, Shao-Ling Zhang1 

1CRCHUM, 2The New England Journal of Medicine 

Background: 

Angiotensin type 2 receptor (AT2R) deficient mice (AT2RKO) exhibit a spectrum of 
congenital abnormalities of the kidney and urinary tract. We aimed to study whether AT2R 
deficiency in dams that also had diabetes mellitus would result in offspring with even more 
abnormalities in the urinary tract. 

Methods: 

The offspring (male/female) of non-diabetic and diabetic dams of wild-type (WT) and 
AT2RKO mice were followed until 20 weeks of age. Systolic blood pressure, insulin 
sensitivity test (IST), albumin/creatinine ratio (ACR), glomerular filtration rate (GFR), renal 
morphology and gene expression including angiotensin converting enzyme (ACE), 
angiotensin converting enzyme 2 (ACE2), synaptopodin (Synpo) and tyrosine phosphatase 
SHP-1 (qPCR and immunohistochemistry) were assessed. 

Results: 

Compared to the age- and sex-matched offspring of non-diabetic dams, diabetic progeny of 
both WT and AT2RKO mice developed more evidence of nephropathy (higher GFR and 
apparent glomerulosclerosis with podocyte loss) at 20 weeks of age, which were further 
aggravated in the offspring of AT2RKO diabetic dams, particularly female mice. Female 
offspring from diabetic AT2RKO dams developed insulin resistance, while male diabetic 
progeny of AT2RKO dams had normal IST. Renal ACE2, Synpo and SHP-1 gene 
expression were downregulated in both sex's progenies of diabetic WT dams as well as 
male offspring of diabetic AT2RKO dams. In contrast, female offspring of AT2RKO dams 
had significant lower basal expression of ACE2, Synpo and SHP-1 genes in their kidneys, 
and those genes were completely blunted in female progeny of diabetic AT2RKO dams. 

Conclusion: 

AT2R deficiency accelerated features of nephropathy in female progeny of diabetic dams, 
which might be due to loss of the protective effects of ACE2 and SHP1 expression in the 
kidney. 
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44 - Promotion of BMP9/ALK1 quiescence signaling for 
the prevention of Diabetic Macular edema (DME) 
Naoufal Akla1,6, Claire Viallard2, Cindy  Lora 3, Mike Sapieha4, Bruno Larrivee5,6 

1Université de Montréal, 2HMR-UDEM, 3Université de Montreal/ HMR , 4Université de 
Montréal, 5Université de Montréal, 6HMR 

Purpose: Sight-threatening diabetic macular edema (DME) is caused by increased 
microvascular permeability. While few direct vascular targeting strategies are available, 
VEGF pathway inhibition has shown to be effective in reducing retinal vascular leakage but 
is associated with non-negligible side effects. Thus more options are needed. Vascular 
specific Activin-like kinase receptor type I (ALK1) pathway and its circulating ligand Bone 
morphogenetic protein-9 (BMP9) is known for its potent quiescent and stabilizing effect on 
the vasculature. However, little is known about this pathway in the context of microvascular 
permeability associated with diabetes. We hypothesize that BMP9/ALK1 pathway is 
inhibited in diabetic (DB) retinas leading to vascular destabilization and leakage and that its 
activation could re-establish proper vascular endothelial barrier functions (EBF). 

Method:  The effect of hyperglycemia (i.e. HG>10 mM of D-glucose) on Alk1 signaling was 
evaluated in vitro by subjecting endothelial cells (EC) to increasing concentrations of D-
glucose (5, 11, 25 mM) and In vivo using DB  mice (Streptozotocin-induced diabetes). The 
contribution of Alk1 signaling on EBF was evaluated using Evans Blue permeation in 
inducible endothelial specific Alk1 KO mice. To evaluate the potential protective effects of 
BMP9/Alk1 signaling on EBF, BMP9 overexpression was achieved using adenoviral 
delivery in DB mice. Statistical-One-Way ANOVA or Student’s t-test was used. 

Results: Endothelial tissue from DB mice showed a significant inhibition of BMP9/ALK1-
canonical Smad1,5,8 quiescence signaling (DB n=5; CTL n=4; p<0.01), which was 
associated with reduced expression of target genes (JAG1, Id1,3, Hey1,2 & HES). 
Moreover, we showed that retinal hyperpermeability associated with diabetes was 
exacerbated in Alk1 heterozygote mice (n=4-9/group; p<0.0001). Finally, we demonstrated 
that activation of Alk1 signaling in ECs prevented vascular permeability induced by HG, 
both In vitro (n=3; p=0.009) and In vivo (n=4-9/group; p<0.0001). 

Conclusion: Consistent with our hypothesis, vascular stability and quiescence induced by 
BMP9-ALK1 signaling is inhibited in the DB/HG endothelium which could be an important 
factor in vascular leakage leading to DME. Our results show that activation of this pathway 
could offer a therapeutically interesting future option to slow down the onset of DME.  
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45 - Proprotein convertase furin is a pleiotropic regulator 
of bone endocrine function 
Al Rifai Omar1,2, Chow J1, Lacombe J1, Julien C1, Faubert D1, Susan-Resiga D1, Essalmani 
R1, Creemers J3, Seidah N1, Ferron M.1,2 

1Institut de recherches cliniques de Montréal., 2Faculté de Médecine, Université de 
Montréal., 3Université de Leuven. 

Introduction: Osteocalcin (OCN) is a bone derived hormone secreted specifically by 
osteoblasts, the bone forming cells. OCN promotes insulin secretion, glucose tolerance 
and energy expenditure. γ-carboxylation of OCN on three glutamic acid residues by the γ-
carboxylase (GGCX) negatively regulates these functions in mice and in humans. OCN 
cDNA sequence predicts that, like many other peptide hormones, OCN is first synthesized 
as a pro-hormone (i.e., pro-OCN). Interestingly, OCN putative propeptide is characterized 
by a C-terminal basic motif “RLRR”, suggesting that pro-OCN may be processed by a 
proprotein convertase (PC). However, the role and the identity of the pro-OCN converting 
enzyme, its relation with γ-carboxylation and its effect on OCN endocrine function are still 
unknown. 

Hypothesis: pro-OCN is cleaved by a specific proprotein convertase in osteoblasts and this 
process regulates its endocrine function. 

Methods and Results: A pharmacological inhibitor of PCs (Dec-RVKR-CMK) or mutation of 
the RLRR motif in pro-OCN inhibits its processing. Among all PCs, furin is the most highly 
expressed in osteoblasts. Accordingly, furin efficiently cleaves pro-OCN in vitro and 
inactivation of Furin gene in osteoblasts totally abolished this process in cell culture. 
Furthermore, pharmacological or genetic inactivation of γ-carboxylation in osteoblasts did 
not affect pro-OCN processing, while pro-OCN is still γ-carboxylated in Furin-deficient 
osteoblasts. Hence, pro-OCN cleavage is independent of its γ-carboxylation. However, 
because pro-OCN is not efficiently decarboxylated and activated during bone resorption, 
osteoblast specific inactivation of Furin in mice decreases circulating levels of under-
carboxylated active OCN. As a result, these mice are glucose intolerant and have 
decreased serum insulin level and reduced energy expenditure, confirming a decreased in 
OCN bioactivity. Moreover, these mice had reduced appetite, a function not modulated by 
OCN, thus suggesting that osteoblasts may secrete other hormone(s) regulating different 
aspects of energy metabolism. Consequently, when these mice were subjected to pair 
feeding conditions, the metabolic phenotype became more apparent. 

Conclusion and Relevance: Pro-OCN processing in osteoblasts is mediated specifically by 
furin and this process is crucial for OCN maturation and endocrine function. In addition, 
furin in osteoblasts regulates appetite. Together, this study identifies furin as important 
regulator of several bone endocrine functions. 

  

65 
 



46 - SCD1 involvement in metastatic breast cancer cell 
migration 
Lingrand M1, Lalonde S1, Bergeron KF1, Rassart É2, Mounier C1 

1Laboratory of Lipid Metabolism, BioMed Research Center, Department of Biological 
Sciences, University of Quebec in Montreal (UQAM), Montreal, Canada, 2BioMed Research 
Center, Department of Biological Sciences, University of Quebec in Montreal (UQAM), 
Montreal, Canada 

Introduction 
Stearoyl-CoA desaturase-1 (SCD1) is an enzyme that catalyzes the formation of Δ9 
monounsaturated fatty acids from saturated fatty acid (SFA). Different levels of SFA 
modulate many cellular mechanisms involved in carcinogenesis such as lipid storage or 
membrane fluidity. 
SCD1 forms oleic acid (OA) and palmitoleic acid from stearic and palmitic acid, 
respectively. OA stimulates the migration of breast cancer cells. It also increases 
phospholipase D2 (PLD2) activity, which could influence cell migration by modulating the 
free fatty acid or membrane fatty acid composition of breast cancer cells. SCD1 could also 
influence cell migration via palmitoleic acid acylation of Wnt signaling proteins. 

Aim 
Determine if SCD1 is involved in the migration of metastatic breast cancer cells. 

Methods 
The MDA-MB-231 cell line was used as a model of breast cancer. The activity of SCD1 
and PLD2 was modulated by treatments with specific pharmacological inhibitors. 
Treatment with OA was used to mimic SCD1 overactivity. The cell migration potential was 
measured by wound healing assay and Transwell filter assay. Study of cell focal adhesion 
points (phosphorylated FAK) and of the actin cytoskeleton was carried out by 
immunofluorescence. 

Results 
OA-promoted cell migration is decreased when PLD2 activity is inhibited. Inhibition of 
SCD1 activity reduces migration further than inhibition of PLD2. Co-inhibition of SCD1 and 
PLD2 activity decreases migration as much as when only SCD1 is inhibited. The effect of 
SCD1 is therefore not solely due to PLD2 activation by OA. 
OA modifies cell morphology by promoting the extension of lamellipodia. Inhibition of SCD1 
and/or PLD2 activity leads to a more rounded cell phenotype and a different FAK 
phosphorylation pattern. 

Conclusion 
These results suggest that SCD1 regulates cell migration of MDA-MB 231 by modifying cell 
morphology, cell adhesion and by regulating PLD2 activity. 
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47 - The role of PGC-1α in NAFLD-associated liver cancer 
Mélissa Léveillé1, Aurèle Besse-Patin1, Jennifer Estall1 

1IRCM 

BACKGROUND: Type 2 diabetes, obesity, hyperlipidemia and non-alcoholic fatty liver disease 
(NAFLD) are grouped together as the metabolic syndrome. Emerging evidence strongly supports a 
relationship between metabolic syndrome and various cancers (i.e. liver, colon, breast, ovarian)1. 
Patients with diabetes and/or obesity have an increased risk for liver cirrhosis and development of 
hepatocellular carcinoma (HCC). However, the mechanisms underlying the relationship between 
diet-related hepatic metabolic disease and cancer development are poorly understood. Peroxisome 
proliferator-activated receptor-gamma coactivator (PGC-1α) is a master regulator of mitochondrial 
biogenesis and function. It plays a central role in the regulation of cellular energy metabolism and 
participates in the regulation of both carbohydrate and lipid metabolism. Interestingly, low levels of 
PGC-1α are reported in patients diagnosed with inflammatory fatty liver disease and human liver 
tumours. However, mechanistic studies are few and have yet to clearly define a causative or 
facilitating role for PGC-1α in cancer development and progression. 

AIM: We aim to determine whether low hepatic PGC-1α, when combined with a western diet, 
creates an environment beneficial for HCC development and progression later in life. 

METHODS: We reduced PGC-1α specifically in mouse liver using a cre/lox approach. We 
generated a mouse model of NAFLD-associated HCC combining a high-fat/high-fructose diet 
(HFHFD) with a single 40 mg/kg injection of diethylnitrosamine at 16 weeks of age in mice 
expressing reduced PGC-1α (50%, LH - liver heterozygotes) or complete loss of hepatic PGC-1α 
(LKO, liver knockouts). Cre-recombinase-only controls were included, as well as female mice. Liver 
tumour multiplicity, number, maximum size, and incidence were quantified in whole livers. RNA and 
protein samples were used to investigate pathways implicated in hepatocarcinogenesis. 

RESULTS: In wild-type mice, we observed a significant decrease in PGC-1α expression in liver 
tumours of mice given the carcinogen (DEN) in combination with the high-fat/high-fructose diet. 
These data suggest that hepatic PGC-1α is down-regulated in mouse models of obesity/NAFLD and 
related tumours, similar to human HCC. After quantifying liver tumour multiplicity, maximum size, 
and incidence in mice subjected to NAFLD-induced HCC protocol, we observed increased tumour 
size and numbers in our LKO male mice. We also noticed that these mice didn't recover their weight 
after the DEN injection and exhibited elevated serum ALT. Finally, in vivo and in vitro experiments 
showed that PGC-1α expression level might influence the phosphorylation of the histone variant 
H2AX in response to alkylating agents. 

CONCLUSION: In conclusion, loss of hepatic PGC-1α promotes diet-induced HCC in male mice and 
might influence DNA damage sensing. This data implicates PGC-1α as an important mitigating 
factor in the development of obesity- and NAFLD-associated liver cancer. 
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