2011 annual report

Québec Consortium for Drug Discovery

THE POWER
OF IDEAS

Table Of Contents
1 – 	Message from the President
2 – 	Partners
4 – 	Mission, Values and Objectives
6 – 2011 Highlights
8 – Funding Programs
9 – CQDM in Numbers
10 – 2010 Funded Projects
18 – 2009 Funded Projects
20 – 2011 Funded Projects
22 – CQDM/Alsace Biovalley Projects
24 – 2011 Explore Selected Projects
26 – Impact of CQDM Projects on
		 the Drug Discovery Process
28 – Financial Summary
30 – Corporate Information
32 – CQDM Team

Message
from the President
The end for the first projects funded by CQDM is approaching, the first successes are on the horizon
and the time for the first assessments has come.
During its first three years of activity, CQDM fulfilled its role as a communication channel between the needs of the industry
on one hand, and the creativity of the academic world and small businesses on the other. The main barrier to the success
of the collaborative networks is probably our collective difficulty in taking account expectations on all sides, overcoming
resistance to change and inspiring the degree of confidence that should govern interaction along the whole innovation
chain. When all ingredients are present, the process is fluid and success assured.
The project conducted by Medicago will be the first project to reach completion at the end of 2011. Its success is remarkable.
In 2008 Medicago submitted a research project for developing a technology platform using virus-like plant-based particles
(VLPExpress) to identify and test vaccine antigens more quickly and at less cost than any other company in the world.
This project has proved to be a major success, in terms of both science and the company’s exposure, thus strengthening
its position on the international scene as a leader in the field of vaccines.
CQDM has been able to extract the best from Quebec‘s R&D ecosystem: the innovation and creativity of the academic
world, the entrepreneurship of biotech SMEs and the vision and leadership of industry. Today we are widely recognized
for our ability to facilitate public-private partnerships and to offer considerable financial leverage to all our corporate
members. Our intention now is to expand our sphere of activity with regard to both our funding programs and our partners’
research. Breakthrough innovation is at the heart of our research agenda. Another form of leverage will be the development
of interprovincial and international relations, in particular the development of opportunities within a life-sciences corridor
between Quebec and Ontario.
The collective intelligence crystallizing around our projects enables us to blaze new trails towards innovation, enhance
research and create value. The progress made by pharmacogenomics and changes in perspective of the industry mean
that today we can envisage transforming medicine, personalizing therapeutic approaches and involving small diagnostic
and medical instrumentation companies in major health issues. CQDM, by the very nature of its operations, is positioned
at the heart of these.

President and Chief Executive Officer
Max Fehlmann
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PARTNERS
The funding awarded by CQDM to

innovate research projects is possible
thanks to the financial support of its
public and private partners:
the Business-Led Networks of Centres
of Excellence (BL-NCE), the Ministère
du Développement économique,
de l’Innovation et de l’Exportation
(MDEIE), the Fonds de recherche du
Québec – Santé (FRQS), as well as three
large research based-pharmaceutical
companies: AstraZeneca, Merck and
Pfizer.

AstraZeneca is a global, innovationdriven biopharmaceutical company
that discovers, develops, manufactures
and markets prescription medicines
for six important areas of healthcare,
which include some of the world’s
most serious illnesses: cancer,
cardiovascular, gastrointestinal,
infection, neuroscience, and
respiratory and inflammation.
The company is active in over
100 countries and employs over
61,000 people. In the area of
research and development, Astra
Zeneca invests over $4 billion each
year. Around 15,700 people work
in the R&D organisation and there
are 14 major R&D centres in eight

countries, including Sweden,
the US, the UK and Canada.

The Boehringer Ingelheim group
is one of the world’s 20 leading
pharmaceutical companies.
Headquartered in Ingelheim,
Germany, it operates globally
with 145 affiliates and more than
42,000 employees. Since it was
founded in 1885, the family-owned
company has been committed
to researching, developing,
manufacturing and marketing novel
products of high therapeutic value
for human and veterinary medicine.

and their families, and providing
equal opportunities for all employees
form the foundation of the global
operations. Mutual cooperation
and respect, as well as environmental
protection and sustainability are
intrinsic factors in all of Boehringer
Ingelheim’s endeavors.

In Canada, AstraZeneca Canada
is the leading research-based
pharmaceutical company by sales.
The company invests approximately
$100 million annually in R&D
and community programs. Within
Quebec, AstraZeneca Research
& Development Canada (AZRDM)
is a state-of the-art chemistry,
molecular biology and pharmacology
laboratories focused on finding
new and innovative therapeutic
solutions to treat acute and
chronic pain.
www.astrazeneca.com

This year, three new international
research-based pharmaceutical
companies decided to get involved, to
share their knowledge and expertise
and to be part of this exceptional team
of experts. We are pleased to welcome
Boehringer Ingelheim, Eli Lilly and
GlaxoSmithKline.
By being closely involved in the
activities of CQDM, these partners
bring a vast expertise and support
necessary to the expansion of CQDM’s
mission. Altogether, through their
commitments, they contribute to the

As a central element of its culture,
Boehringer Ingelheim pledges to act
socially responsible. Involvement in
social projects, caring for employees

In 2010, Boehringer Ingelheim
posted net sales of about
12.6 billion euro while spending
almost 24 percent of net sales
in its largest business segment
Prescription Medicines on research
and development.
www.boehringer-ingelheim.com

advancement of biopharmaceutical
research for the development of safer
and more effective new drugs.

For more information please
visit our partners’ website.
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This program is administered by
the Networks of Centres of Excellence
(NCE) Secretariat. Launched
in 1989, the NCE is an initiative
of the three federal granting
agencies – the Natural Sciences
and Engineering Research Council
of Canada (NSERC), the Social
Sciences and Humanities Research
Council of Canada (SSHRC) and
the Canadian Institutes for Health

Research (CIHR) – in partnership
with Industry Canada. The
Business-Led Networks of Centres
of Excellence program supports
large-scale, collaborative research
networks. BL-Networks aim at
enhancing private sector innovation,
delivering benefits to Canadians
and encour
www.nce-rce.gc.ca

Today’s Merck is working to help
the world be well. Merck is a global
health care leader with a diversified
portfolio of prescription medicines,
vaccines, consumer and animal
health products. In Canada, Merck
markets over 530 pharmaceutical,
consumer and animal health
products and is a leader in a broad
range of areas such as cardiology,
immunology, infectious diseases,
respiratory, vaccines, women’s
health and sun care, and is focused
on expanding offerings in other
areas, including virology, oncology
and diabetes.

Merck is one of the top 25 R&D
investors in Canada, with an
investment of $95.4 million in 2009.
Merck also has a large manufacturing
facility in Quebec dedicated to the
annual production of some 35 million
units including the Claritin® and
Aerius® brands. Based in Montreal,
Quebec, Merck employs over
1,600 people across Canada.

GlaxoSmithKline (GSK) is a leading
research-based pharmaceutical
company with a challenging and
inspiring mission: to improve the
quality of human life by enabling
people to do more, feel better, and
live longer. This mission gives GSK
the purpose to develop innovative
medicines, vaccines and healthcare solutions that help millions
of people. GSK is consistently
recognized as one of the 50 best

employers in Canada and is a top
15 investor in Canadian research
and development, contributing
more than $141 million in 2010
alone. With a proud tradition
of charitable and community
support, GSK is designated
a Caring Company by Imagine
Canada.

Our mission is to support economic
development, innovation and
export trade, as well as research,
particularly by encouraging
coordinated and concerted action
among the various players in the
economic, scientific, social and
cultural areas in order to promote

job creation, economic prosperity,
scientific development and
sustainable development.

www.merck.ca

www.GSK.ca

www.mdeie.gouv.qc.ca

Pfizer Canada Inc. is the Canadian
operation of Pfizer Inc., the world’s
leading biopharmaceutical company.
The company is one of the largest
contributors to health research
in Canada. Our diversified health
care portfolio includes biologic
and small molecule medicines and
vaccines for humans and animals,
and many of the world’s best-known
consumer products. Every day,
Pfizer Canada employees work
to advance wellness, prevention,
treatments and cures that challenge
the most feared diseases of our time.
We apply science and our global

resources to improve the health
and well-being of Canadians at
every stage of life. Our commitment
is reflected in everything Pfizer
does, from our disease awareness
initiatives to our community
partnerships, to our belief that it
takes more than medication to be
truly healthy. To learn more about
Pfizer’s More than Medication
philosophy and programs, visit
morethanmedication.ca

Lilly, a leading innovation-driven
corporation, is developing a growing
portfolio of first-in-class and bestin-class pharmaceutical products
by applying the latest research
from its own worldwide laboratories
and from collaborations with
eminent scientific organizations.
Headquartered in Indianapolis,
Indiana, Lilly provides answers –
through medicines and information

– for some of the world’s
most urgent medical needs.
Eli Lilly Canada, headquartered
in Toronto, Ontario, employs close
to 500 people across the country.

The Fonds de recherche du Québec
– Santé (FRQS), which reports to the
Minister of Economic Development,
Innovation and Export Trade,
supports health research in order
to foster the well-being of Quebecers.
Its mandate is to promote and
provide funding for research,

to disseminate knowledge, and
to contribute to training, as well
as to establish partnerships crucial
to the development of Québec’s
research and innovation system
and its international reach.

www.pfizer.ca

www.lilly.ca

www.frsq.gouv.qc.ca
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Mission
VALUES AND
OBJECTIVES

Mission
CQDM is a non-profit organization
whose mission is to identify, fund and support
research projects conducted jointly by university
teams and groups from the private sector in
biopharmaceutical research. Projects funded by CQDM
target the development of innovative tools and
technologies that accelerate the drug discovery process.
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Values
CQDM is a unique drive belt
linking Quebec’s multiple actors in
drug development. CQDM promotes the
co-creation of value through synergies emerging
from a network of collaborations between researchers
in universities, hospitals, biotechnology companies
and the pharmaceutical industry.
As they form a fully mutualized research consortium, CQDM’s
industry partners share the results of all research projects
by exercising the right to use the technology for research
purposes only, if they so desire. The intellectual property
derived from CQDM-funded research projects remains
entirely in the hands of the investigators, making our
business model an initiative that benefits everyone.

Objectives
CQDM is dedicated first and last
to the stimulation of research in the field
of therapeutic medicine and in particular to the
development of innovative tools facilitating the discovery
of safer and more effective compounds.
By promoting synergy between academic and industrial research
and by creating an international exchange network, CQDM intends
to expand Quebec’s leadership in biopharmaceutical research and open
new research avenues that will have a strong impact on the industry.
CQDM activities also benefit small biotechnology companies. Its unique
team approach favours access to internationally renowned experts.
By leading research efforts towards market expectations, CQDM
fully plays its role in disseminating knowledge and creating
economic value.
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highlights
THE CQDM’S NETWORK

2011

In order to increase its impact on
biopharmaceutical research, CQDM
launched 2 new funding programs in 2011.
With 3 programs now in place and 5 annual
competitions already completed, CQDM
has 18 exceptional projects in its portfolio,
for a total of $22.5M. This represents
a massive increase from its first year
of operations (3 funded projects in 2009
and 18 in 2011). These projects involve
a network of 290 very talented researchers
including mentors from the pharma
industry, working together to develop
new tools to facilitate the drug discovery
process. This new way of collaborating
maximizes the co-creation of value
for everyone’s benefits.

THE MENTORING PROGRAM
SURPASSES EXPECTATIONS
To keep funded research consistently
aligned with the industry’s needs, CQDM
has developed a unique mentoring program,
a huge in kind contribution from the industry
to the open innovation model of CQDM.
A total of 26 mentors are now involved in the
CQDM’s projects and 11 additional mentors are
in the process of being appointed. Typically,
the mentors are senior scientists from CQDM’s
pharma global organizations. In addition to
providing some essential industrial expertise,
they also bring additional valuable resources
(access to databases, samples, networking, etc.)
in supporting the project. All mentors involved
in our programs so far have acknowledged
the incredible potential of this initiative.
The overall contribution of the mentors
to the different projects has also been
unanimously recognized by the investigators.
The mentors are well positioned to appreciate
the value of the new technology and to generate
interest in their own organizations, potentially
leading to solid long-term collaborations.
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A NEW INITIATIVE
TO DRIVE INNOVATION

6
SIX PHARMAS AROUND THE TABLE
With the introduction of the Explore program,
3 new pharmaceutical companies joined
CQDM in 2011: Boehringer Ingelheim, Eli Lilly
and GlaxoSmithKline. This collaboration is
unique in the industry as it brings 6 of the
world’s top 10 pharmaceutical companies
to merge their experience and knowledge
in order to address the most important
challenges of biopharmaceutical research.

The Explore program instituted
in 2011 is designed as a unique vehicle
to capture true innovation. All projects
arising from this program have the
potential for a breakthrough discovery.
The scientific community in Quebec
responded with great enthusiasm
to this new initiative. From
51 applications submitted to CQDM,
12 were reviewed by an international
panel of experts that are external
to CQDM. The scores obtained for
these proposals were exceptionally
high. The 4 projects awarded are
closely aligned with the objectives
of the program. The Explore projects
will benefit from the mentorship
program, which should bring young
investigators into the industry’s radar.

A PRODUCTIVE
PARTNERSHIP WITH ALSACE
THE FIRST FUNDED PROJECTS SHOW RESULTS
The second year of CQDM funding is now
completed for the 2009 projects. Although
several deliverables have already been
generated, the most tangible and applicable
results will be produced at the end of 2012.
The most advanced project, led by
Louis-Philippe Vézina from Medicago,
is progressing very well. The VLPExpress
developed by this group makes it possible
to quickly identify the best VLP antigens
for enveloped and non-enveloped viruses.
This platform enabled Medicago to maintain
and reinforce its leadership position in a very
competitive field and has earned the company
a number of strategically and financially
significant collaborations. The mentors
played an important role in establishing
a key partnership with the pharma industry.
Michel Bouvier and his team have already
generated several highly valuable biosensors
covering the overall signalling landscape

of GPCRs. Interactions developed with the
mentors have increased the pharma industry’s
awareness of this technology. In fact, some
biosensors have already been transferred
to CQDM pharma sponsors and are currently
under evaluation.
The group led by Caprion Proteomics has
identified a panel of new proteins associated
with beta cell mass and beta cell function
in diabetes which look very promising
as candidate biomarkers to monitor
the progress of the disease.
Lastly, the advancement of the project
led by Michel Maziade (started in 2010) is
remarkable. The research group demonstrated
that ERG measurements can be used
as biomarkers to stratify patients with
schizophrenia. This discovery will dramatically
improve the diagnosis of schizophrenic
patients and could potentiate the efficacy
of new and existing treatments.

In order to increase its scientific
reach and financing leverage, CQDM
has entered into an international
partnership with Alsace BioValley,
a leading French competitive cluster
in life sciences. The first annual
competition was launched with
a partnering event in Strasbourg which
included a delegation of investigators
from Quebec-based academic
institutions and SMEs. This event
generated several new collaborations
between Quebec and Alsatian
counterparts. Moreover, 2 research
projects were selected within this
competition. The joint program will give
rise to annual competitions organized
around thematic research agendas. It will
provide a great opportunity to capitalize
on synergies between Quebec and Alsace,
and to take a step forward in the
development of tools for drug discovery.

achievements
Contribution of 3 new pharmaceutical members:
• Boehringer Ingelheim, Eli Lilly and GlaxoSmithKline
Introduction of 2 new funding programs with distinct objectives:
• The Explore program to stimulate innovation
• The CQDM/Alsace BioValley joint program to leverage
existing synergies between Quebec and Alsace
Selection of 4 innovative projects within the first Explore
competition for a total of $1.2M
Selection of 2 new collaborative projects within the
CQDM/Alsace BioValley joint program
Completion of the third annual Focus competition and
beginning of 4 new projects for a total of $6M
Organization of a Forum dedicated to personalized medicine and
biomarker development (more than 150 attendees)
Establishment of 2 new important
partnerships

THE QUÉBEC-ONTARIO
CORRIDOR PROVIDES NEW
PARTNERSHIP OPPORTUNITIES
Since the announcement of the QuébecOntario Life Sciences Corridor at BIO 2011,
CQDM has taken the initiative to identify
and fund collaborative projects
between the two provinces. With
the collaboration of MaRS Innovation
and MaRS Discovery, several joint projects
were short-listed with the goal of developing
innovative technologies based on strong
complementary expertise from emerging
SMEs and key academic opinion leaders.
The final selection and the announcement
of the awarded projects will be done before
the end of 2011. These pilot projects are
expected to lead to a formal collaboration
between CQDM and its Ontarian partners.
cqdm 2011 annual report 7

FUNDING
PROGRAMS
CQDM has the capacity to support annually
approximately 10 projects emerging from its
3 current competitions. Each program has
its own specificities, but they are all dedicated
to the development of tools, platforms
and technologies that can enable the drug
discovery process. Our programs tackle different
aspects of the productivity gap of the R&D of new
drugs but all emphasize scientific excellence,
innovation and technologies that provide
practical solutions to pressing problems
in biopharmaceutical research.
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CQDM’s unique model is designed to create value
within the scientific community as a whole.
It represents a significant source of non-dilutive
funding for the public and private research
network, and the use of the resulting technology
by the pharmaceutical industry sanctions
with large-scale validation. Moreover, CQDM’s
funding promotes the forging of strong links
with the pharmaceutical industry, which is a key
actor to the success of translational research.

CQDM in Numbers
2009 - 2011
	
18 research projects for a total
of $22.5M

5 annual competitions completed
within 3 funding programs

• 11 projects funded within
the Focus program
(2009, 2010 and 2011 competitions)

• 1 for the CQDM/Alsace BioValley
joint program

• 4 projects selected within
the Explore program
(will start in December 2011)
• 1 project funded within the
CQDM/Alsace BioValley joint
program
• 2 projects selected within the
CQDM/Alsace BioValley joint
program

• 3 for the Focus program
• 1 for the Explore program

Number of
funded
projects

 7 research entities involved
2
in CQDM funded projects
• 16 public institutions
• 11 private SMEs
	A network of 290 researchers
working together on the CQDM
funded projects

18

7
3
2009

2009
2010

211 proposals submitted to CQDM
within the 3 funding programs for a
total of $330M in funds requested
 0 reviewers have participated
9
to the evaluation of the proposals
submitted to CQDM

2010
2009
2011

• 21 members of internal advisory
boards (COS and Explore)
• 69 independent reviewers
from 6 external panels

• 26 mentors already nominated
and 11 additional in the process
of nomination
	
28 major agreements signed

• 26 students directly supported
by CQDM funding

• 12 network research
agreements

• 135 professionals directly supported
by CQDM funding
• 74 principal investigators
and co-investigators
• 29 international collaborators

• 14 contribution agreements
	Strong financial leverage effect
for all the funding programs

• 2 partnership agreements

• 13:1 for Focus
• 17:1 for Explore
• 44:1 for Alsace
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Funded
Projects
use of light
2010 Funded Projects

to non-invasively profile patients with psychiatric disorders

Investigators: Michel Maziade (Université Laval, NDEI Inc.),
Roch-Hugo Bouchard, Marie-Josée Filteau, Marc Hébert,
Chantal Mérette and Marc-André Roy (Université Laval)

This project combines different disciplines, such as
ophthalmology, clinical and genetic epidemiology, psychiatry,
pharmacology and statistical modelling. “Breaking down
the diagnostic categories into simpler phenotypes is
a crucial step toward patient stratification and response
to pharmacological treatment” says Michel Maziade, founder
of NDEI Inc. and Scientific Director of the Centre de Recherche
Université Laval Robert-Giffard. Michel Maziade and
Marc Hébert conclude: “We believe this technology will
play a role in biopharmaceutical research, personalized
neuroscience medicine and clinical practice to maximize
the benefits of medication in terms of both clinical studies
and treatment setting. In the short term, we can see how
ERG could improve the selection of patients for clinical trials.
Moreover, ERG profiling will lead to novel tests in early
diagnosis or prognosis. This technology will enable clinicians
to adapt the patient’s treatment according to his or her ERG
profile in a similar manner to what is already happening
for cancer.”

a

Implicit time
(a and b waves)
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Amplitude
b wave

b

Amplitude

Electroretinography (ERG), an accurate, non-invasive
measure of retinal function, may represent a novel way
to profile patients with neuropsychiatric diseases.
The retina is in fact recognized as an extension of the
central nervous system and a significant investigation
site for understanding brain disorders. Using this tool,
Drs. Maziade and Hébert and their team are assessing
the dynamic response originating from cones and rods
(retinal photoreceptors) following light stimulation in
patients with schizophrenia or bipolar disorders. “The first
year of this project was impressive, as the team surpassed
all of the originally planned milestones,” said Mounia Azzi,
Director of Programs at CQDM. The results demonstrate
that an ERG profile can be used as a biomarker of the disease
since it differentiates between schizophrenic patients
and their matched controls while also correlating with
both disease severity and cognitive dysfunctions. Building
on this sound, valuable data, the second part of this
innovative project will assess the specificity of ERG
for schizophrenia stratification. Moreover, ERG will also
be validated as a diagnostic tool in other neuropsychiatric
diseases and as a predictor of responses to psychotropic
drugs. The ultimate goal is to use ERG profiling as

a biomarker that will provide categories within and across
diagnoses with regards to etiology as well as response
to treatments.

a wave

Psychiatric disorders such as schizophrenia, bipolar
disorder and major depression affect millions
of individuals in North America. Identification of early
risk factors and prevention of the disease for people
with genetic predispositions remain the most promising
avenues for improving the treatments for these diseases.
However, there are different subgroups of patients
within a specific mental disease category whose
condition is underlain by different pathologies, and there
are currently no reliable biomarkers to help establish
an early diagnosis and guide the treatment.

Overview

This technology, based on
electroretinography, will
accurately and non-invasively
stratify patients with major
psychiatric disorders and
measure the pharmacological
response to specific treatments.

Potential impact
on the drug
discovery process
•S
 tratify patients before inclusion
in clinical trials and measure
the pharmacological response
to specific treatments
• I mprove the diagnosis and maximize
the benefits of treatments for schizophrenia
and other neuropsychiatric disorders

Mentors
	
Alan Cross
Chief Scientist in Neuroscience,
Disease Area Leader Psychiatry
AstraZeneca Pharmaceuticals
Wilmington, DE, USA
 ihaly Hajos
M
Research Fellow
Neuroscience Research Unit
Pfizer Global R&D
Groton, CT, USA
Andrea Houghton
Site Lead Pain & Migraine
Merck & Co.
West Point, PA, USA

• I mprove the power of clinical trials
for the development of new drugs targeting
neuropsychiatric disorders

Main accomplishments
•	Identified three ERG biomarkers that
significantly differentiate schizophrenic
patients from controls
•	Established a first stratification strategy
based on the three ERG biomarkers
•	Demonstrated that the strata marked
by ERG correlate with the severity
of schizophrenia and cognitive
impairment

Key facts
•S
 chizophrenia is a
neurological brain disorder
affecting approximately
2.5 million Americans
(1.1% of the adult population)
•S
 chizophrenia ranks
among the top 10 causes
of disability in developed
countries worldwide
•A
 n estimated 40%
of individuals with
schizophrenia remain
untreated

M
1
.
2
$er 3 years
ov
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Funded
Projects
Synthetic
lethality
2010 Funded Projects

A step forward toward effective anti-cancer therapy

Investigators: Gordon Shore, William Muller, Jerry Pelletier, Nahum Sonenberg and
Michel Tremblay (McGill University)

Basic research has made important advances
in understanding the causes of cancer, resulting
in the discovery of a new generation of therapeutic
drugs. Nevertheless, only modest progress has been
made in reducing the mortality rate. Each cancer type
represents a unique disease that harbours a variety
of genetic mutations, and, as a result, a “one drug fits all”
approach does not always mean a favourable outcome
for patients. Typically, the development of a new anti-cancer
agent involves clinical trials with a wide variety
of subjects and drug combinations, a process that
requires years before determining which patients
benefit and where often the drug fails to be approved
for clinical use because only a small number of patients
respond. There is consequently a need to identify and
predict the genetic characteristics of tumours likely to be
susceptible to a given anti-cancer therapy and translate
them into new personalized therapeutic opportunities.
Dr. Shore and his team will apply the concept of synthetic
lethality to identify key cancer susceptibility genes. Largescale genomic screens will be undertaken to knock down
the function of genes and reveal those that, when
eliminated in the presence of a cancer therapeutic, enhance
or accelerate its anti-cancer effect. Each new genetic
target identified represents a new personalized therapeutic
opportunity by i) targeting a specific cancer type commonly
deficient in that gene, ii) utilizing the anti-cancer agent
in combination with other agents targeted to the gene
or pathway identified, or iii) providing a biological or genetic
marker to select patients whose tumours are deficient
in the identified gene.
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Two gene knockdown and screening methodologies will
be used: i) human genome-wide siRNAs screened in
high-throughput format, and ii) lentiviral shRNAs screened
in pooled format. The shRNA-focused libraries target over
400 important genes involved in tumorigenesis, including
i) regulators of protein synthesis and translation control,
ii) protein tyrosine phosphatases, and iii) cell death
regulators. As a proof of concept, the first set of screens will
search for genetic markers of sensitivity to dexamethasone,
an anti-cancer agent widely used in oncology for multiple
indications including leukemias, lymphomas and multiple
myeloma. A second shRNA screen with a topo-isomerase
inhibitor will further identify new therapeutic
opportunities for this agent.
The development of this synthetic lethality platform
brings together highly dedicated scientists from the
Goodman Cancer Centre, each with deep knowledge
of cancer pathways. “The strength of the platform lies
in the integrated approach that combines the expertise
of multiple investigators involved in fundamental research
as well as collaborations with clinicians and scientists with
industry-based regulatory and pre-clinical drug development
experience,” says Dr. Gordon Shore, co-founder of Gemin X
Pharmaceuticals and Professor of Biochemistry and
Oncology at McGill University, adding: “Knowledge derived
from this platform will help guide and accelerate the clinical
development of new agents, improving their chance
of success and scope of use.”

Potential impact
on the drug
discovery process
•	Select potentially responsive
patients in clinical trials thus improving
the likelihood of clinical approval
for new anti-cancer drug candidates
•	Provide more effective drug
combination strategies, increasing
the scope of use for already approved
anti-cancer agents

Main accomplishments
•	Initiated the genome-wide siRNA screen
and developed computational methods
as well as bioinformatics tools for analysis
of screen output

•	Identify new anti-cancer targets
for future anti-cancer therapeutic
development

•	Constructed a high-quality database
of shRNA library constructs (total of 2,400
shRNAs with 6 shRNAs per gene) to be
used as tools for protein knockdown of
virtually any cell types in vitro and in vivo

•	Bring new personalized therapeutic
options for patients

•	Established shRNA screening
conditions and controls

Overview

This integrated platform will
apply the concept of synthetic
lethality to discover, test and
validate new therapeutic targets
for cancer. The identification of
these key cancer genes has the
potential to significantly improve
the efficacy of new and already
existing anti-cancer drugs.

Mentors
	
Keith Mikule
Senior Scientist, Global Discovery
Research, Cancer Biosciences
AstraZeneca R&D Boston
Waltham, MA, USA
	
Gerrit Los
Senior Director
Pfizer Oncology
San Diego, CA, USA
	
Cynthia Seidel-Dugan
Oncology Collaboration Lead,
External Discovery and
Preclinical Sciences
Merck Research Laboratories
Boston, MA, USA

$2er M
3 years
ov

Key facts

•C
 ancer is a leading cause
of death worldwide and
accounted for approximately
13% of human mortality
in 2008
•E
 ach human tumour exhibits
an average of 80 genetic
alterations (mutations,
deletions and amplifications),
the majority of which are in
genes involved in regulatory
processes or pathways
• I n recent years, only 3-8%
of oncology drugs in clinical
trials have been approved
for clinical use. One of the
major causes of oncology
drug failure during the
development process is
lack of efficacy. There is a
desperate need for more
knowledge regarding which
patients would best respond
to new experimental agents
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Funded
Projects
miniaturized
biosensor
2010 Funded Projects

For continuous monitoring of multiple analytes in vivo

Investigators: Emanuel Escher Vincent Aimez, André Carpentier, Paul Charrette, Michel Grandbois
and Éric Marsault (Université de Sherbrooke), Claudine Allen (Université Laval), Didier Leconte (MSBi Valorisation)
and Vincent Poitout (Université de Montréal)

The ability to monitor specific analytes in biological
fluids in the course of pre-clinical and clinical studies
is crucial to drug discovery. It enables researchers
to establish drug dosage and effect correlations
and therefore directly influences the development
of drugs and diagnostic tools. Current biosensors
are limited in that they do not permit real-time
measurement of simultaneous analytes in their
natural states as they occur in vivo.
Dr. Emanuel Escher has collaborated extensively with
experts in electrical engineering, physics, pharmacology,
chemistry and physiology to set up this cutting-edge
approach, which could change current paradigms in
analytical assay development. This device’s innovative
design will take advantage of the unique ability of
evanescent fields to induce changes in the fluorescence
of quantum dots (Q dots) following the recognition of an
analyte. The biosensor will use a combination of surfacetethered reagents associated with Q-dots which will
recognize specific analytes and prevent the loss of reagent
into the medium. It will be linked to the excitation
and read-out unit by new fibre optic connection technology
for bi-directional signal generation, transmission
and processing. The biosensor will enable label-free,
simultaneous and real time in vivo analysis of multiple
analytes in several biological fluids. The proposed biosensor
will be a miniaturized device (tip surface < 1 mm2) small
enough to be implanted in different parts of the body.
The first prototype will be optimized and applied
for the simultaneous real-time detection of glucose
and insulin in rats. The performance of the new biosensor
will be compared with that of current glucometers
and conventional biochemical insulin analyses.
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There are numerous potential applications of this
technology because it will allow the detection of several
analytes simultaneously in vivo and could be used under
a variety of conditions. It will facilitate the monitoring
of physiological status in animals and patients, both
during and after treatment, ensuring more accurate,
faster translation of knowledge from the in vitro to the
in vivo stages in the drug discovery process. “Owing to its
unprecedented set of capabilities and unique technology,
the biosensor will represent a truly innovative breakthrough
with the potential to facilitate pre-clinical studies and
change the way we test new drug candidates in multiple
therapeutic areas,” said Dr. Escher, Professor and Chairman
of the pharmacology department of the Université
de Sherbrooke.

Overview

This innovatively designed
biosensor will enable the
simultaneous, dynamic, label-free
monitoring of several analytes
in living animals. The proof
of concept will be made in rats
with a prototype that is to be
optimized for glucose and insulin
measurements. This device will
then be broadly applicable
to many other analytes.

Potential impact
on the drug
discovery process
	Accelerate preclinical animal efficacy
and toxicity studies:
• Accurately measure multiple analytes
in vivo, in real time and under various
disease conditions
• Refine experimental procedures
• Reduce the number of animals required
• Eliminate certain costly and timeconsuming in vitro assays
• Measure proteins in their natural
environment in different anatomical
parts of the body
	Improve the monitoring
of anti-diabetic drug efficacy
in animal models
	Provide an opportunity to develop
human applications by facilitating
drug efficacy testing in clinical trials
through real-time continuous monitoring
of several analytes in a minimally
invasive way

Mentors
	
Beverly Isherwood
Team Leader
Research & Development, Advanced
Science and Technology Laboratory
AstraZeneca R&D
Leicestershire, Charnwood, UK
	
Shane Weber
Director, Diagnostics
Molecular Medicine
Pfizer
New York, NY, USA
	
Cyrille Sur
Senior Director, Imaging Franchise Lead
Neuroscience, Ophthalmology
& Infectious Diseases
Merck Research Laboratories
West Point, PA, USA

Main accomplishments
•	Produced and functionalized Q-dots
with two distinct emission wavelengths
•	Designed waveguide structures that
meet biosensor requirements: enabled
the creation of a strong evanescent
field and the reliable detection
of a fluorescence signal
•	Assembled all the components
of a functionalized biosensor
and started the first proof of principle
to measure the presence or absence
of a model analyte
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Funded
Projects
for
antivirals
2010 Funded Projects

A novel phage-based screening technology

Investigators: Matthias Götte (McGill University) and Guy Boivin (Université Laval)

Members of the herpesvirus family are important human
pathogens. Eight major human herpesviruses that can
cause severe diseases in adults and children have been
described. The spectrum of diseases associated with
these viruses is broad, and the specific risk groups
and vulnerable populations often differ depending
on the specific virus. However, immunocompromised
individuals, including transplant patients, are the most
vulnerable regardless of the nature of the herpesvirus.
Infection with herpesviruses can also enhance the
pathogenicity of the human immunodeficiency virus
despite the availability of potent anti-HIV drug regimens.
Unfortunately, the use of approved drugs against
herpesviruses such as HSV, HCMV and VZV are often
associated with severe side effects, the development
of drug resistance and a narrow spectrum of antiviral
activities. These factors limit the use of available
antivirals in the aforementioned clinical settings.
Technical problems in the development of quick, convenient
cell-based and/or cell-free assays to screen and assess
candidate compounds have hampered the development
of anti-herpetic drugs. For most herpesviruses, it is extremely
difficult to produce large concentrations of virus stocks
in cell culture systems. Moreover, the development
of biochemical assays is compromised by the difficulty
of expressing and purifying major viral targets.
This ambitious project aims to develop a system of rapid
screening for compounds with a spectrum of antiviral
activity across all herpesviruses. Dr. Götte and his team will
take advantage of the structural and functional similarities
among viral DNA polymerases and their orthologs in

bacterial phages. Phage-derived chimeric polymerases
containing critical parts of the viral enzyme which are
sensitive to antiviral drugs will be used to identify novel
classes of compounds that inhibit essential functions
of the virus. “Given the rapid turnover in phage replication,
the bacterial host and the requirements for full-length DNA
genome synthesis in a biological environment, we expect
the assay to be highly sensitive and unique,” mentions
the principal investigator Matthias Götte, Professor
at McGill University, adding: “It has the potential to identify
new classes of inhibitors that would not be identified with
existing technologies.” Plate-based versions of both cell-free
and cell-based assays will be developed for the eight
described herpesviruses with the ultimate goal to facilitate
the discovery of broad-spectrum antivirals. The principle
of this technology could then be translated to other
viruses and thus address challenges in a broad range
of therapeutic indications.
herpes
simplex
viruses 1
human
cytomegalo
virus

Epstein-Barr
virus

herpes
simplex
viruses 2

varicella
zoster
virus

human
herpes
viruses 7
human
herpes
viruses 8
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human
herpes
viruses 6

Herpesviridae

Potential impact
on the drug
discovery process
• 	Reduce the time and expense involved
in the discovery of anti-herpetic agents
through rapid screening and testing
of small molecules
• 	Improve the treatment of herpes virus
infection via the discovery of novel
antivirals with a broad-spectrum
activity against the whole family
of herpesviruses

Mentors
Stewart L. Fisher
Principal Scientist II, Infection Discovery
AstraZeneca R&D Boston
Waltham, MA, USA

Key facts
• The vast majority of adults
are carriers of herpes viruses

Main accomplishments
•	Generated constructs for the
expression of viral and phage/virus
chimeric polymerases

•H
 erpes virus infection can
be life-threatening in people
with immune deficiency
•H
 erpes virus infections are
not curable but can be treated

•	Established cell-based assays
for the study of herpesvirus
polymerases in bacteria

Michael Westby
Head of the Opportunities
for Partnership Research Unit
Pfizer Global R&D
Sandwich, Kent, UK
Terry Roemer
Program Leader: Antibacterial
and Antifungal Target ID, Validation,
and Lead Identification
Merck & Co.
Kenilworth, NJ, USA

Overview

This approach is based on
the use of phages to develop
a new highly sensitive assay
platform to reduce time and
costs associated with screening
of anti-herpetic compounds.
The technology could eventually
be translated to other viruses.
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Funded
Projects
2009 Funded Projects

VLPExpress – towards fast discovery
of new vaccines
investigators: Louis-Philippe Vézina (Medicago Inc.),
Alain Garnier (Université Laval) and Brian Ward (McGill University)

s
er 2 year
v
o
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Molecular signature: new biosensors
to better understand the effects of drugs
Investigators: Michel Bouvier (Université de Montréal),
Terence Hébert and Stéphane Laporte (McGill University),
Richard Leduc (Université de Sherbrooke), Graciela Piñeyro
(Hôpital Sainte-Justine), Jean-Claude Tardif and Éric Thorin
(Montreal Heart Institute)

$1.8Mover 3 yea
rs
Tracking new biomarkers for type 2
diabetes disease progression
and treatment monitoring
Investigators: Eustache Paramithiotis (Caprion Proteomics Inc.),
Marc Prentki and Rémi Rabassa-Lhoret (Université de Montréal)
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Medicago is one of the first recipients of the
CQDM funding program. In less than two
years, Dr. Vézina and his team developed
the VLPExpress, a high-throughput platform,
from their proprietary plant-based transient
expression system. The platform is designed
to quickly identify the best VLP-based
antigen presentations out of hundreds
of candidates for a disease-causing agent.
The best targets can then be characterized,
produced and purified. An important part
of the platform was the development of
a generic purification process to accelerate

G-protein coupled receptor (GPCR) ligands
account for an appreciable percentage
of drugs on the market. However, their
multiple efficacies in the regulation
of distinct signalling pathways have only
recently been recognized as important
for the development of drugs with better
therapeutic and safety profiles. This
multidisciplinary project aims at developing
panels of 20 to 30 genetically encoded
biosensors to simultaneously monitor
primary signalling pathways engaged by
GPCRs. These arrays will generate universal
drug candidate profiling tools based on

This ambitious project, conducted by
Dr. Paramithiotis, has 2 specific objectives:
i) to identify and validate protein biomarker
candidates associated with the mass and
the functional state of pancreatic beta-cells,
which play a critical role in the development
of type 2 diabetes, and ii) to identify
and complete early stage evaluation
of protein biomarker candidates that can
be used to monitor type 2 diabetes treatment
efficacy. Using Caprion’s CellCarta proteomic
platform, the team conducted an extensive
analysis of pancreatic proteins secreted
normally and under disease conditions

the target evaluation. The validity and utility
of this platform was demonstrated using
viruses of the Orthomyxoviridae family.
The project is expected to end in November
2011 with additional proof of concept on
targets from other viral families.
The approach used for the VLPExpress
platform will open up new avenues for
the development of more challenging
vaccines, notably for microbial and parasitic
antigens or cancer. The public-private
consortium gathered by the CQDM

bioluminescence resonance energy transfer
(BRET) technology, which is very well suited
for both high-throughput screening and
low-throughput validation. A signature will
be established as a first correlation between
distinct signalling modalities and both
the therapeutic efficacy and the side effects

from humans and several animal models
of diabetes. Using three different experimental
models (mouse and rat beta cell lines and
human pancreatic islets), the team identified
a promising dataset of candidate biomarkers
for both beta cell mass and function.
The proteins identified were grouped as
a network and the main pathways found
are derived from i) mechanisms of secretion,
ii) lipid metabolism, and iii) carbohydrate
metabolism. “The set of biomarkers
identified during the discovery phase
is impressive. All the assays we are currently
developing could become the basis

and its associated mentorship program
has benefited Medicago in multiple ways.
“The development of the VLPExpress
platform impacted our day-to-day activities.
We are now more efficient at performing
different steps of our technologies because
of the capacity and speed brought by this
high-throughput discovery platform” affirms
Louis-Philippe Vézina, Chief Scientific
Officer at Medicago.

Outcome of the VLPExpress platform
• To shorten the transition time from R&D to clinical
trials by target prioritization. The high-throughput
platform will make it possible to discover the best
VLP antigen within 10 weeks for less than $100,000
• The platform can be applicable to all enveloped
and non-enveloped viruses
• The platform can also be used to screen other
protein-based pharmaceuticals, such as antibodies
and biosimilars
• The combination of molecular engineering and
capacity of the VLPExpress platform can ultimately
push the boundaries of complex vaccine design for
microbial or parasitic diseases, as well as for cancer

of beta-blockers. Predictions made from
these studies will then be tested in ex vivo
and in vivo pre-clinical models to confirm
the utility of a comprehensive signalling
signature to develop drugs with improved
efficacy profiles and fewer side effects.
The team has successfully generated,
optimized and validated a large number
of useful biosensors. Through the mentorship
program, CQDM’s pharma sponsors have
demonstrated a high interest for some
of the biosensors developed. Some of them
are already being transferred for evaluation
to the pharma partners R&D centres.

Main accomplishments

of diagnostic tests to monitor pre-diabetes,
enable targeted therapies, and monitor
beta-cell status in transplant patients,”
declares Dr. Eustache Paramithiotis.
The biomarkers are currently being
validated in humans as well as diabetes
animal models.

Main accomplishments

• Created more than 20 biosensors covering
the overall signalling landscape of GPCRs, including
heterotrimeric G proteins, ß-arrestins, ion channels,
sensors for second messengers, and phosphosensors
• Generated a lentiviral construct to express
all necessary components of a multimolecular
sensor for a good dynamic response
• Validated a number of biosensors encoded
in plasmids and lentiviral particles, as well
as receptors stably expressed in HEK293
cell lines

• Identified 708 proteins that appear to be secreted by
steady state beta cells only (in rodents and humans)
• 294 of these proteins were common to the three
experimental models (mouse and rat beta cell lines
and human pancreatic islets)
• A subset of 125 proteins were of the highest interest
as biomarkers of type 2 diabetes disease progression
• Developed a multiplex reaction monitoring (MRM)
mass spectrometry assays to measure panels
of selected biomarker candidates
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Funded
Projects
2011 Funded Projects

PulmoBind: a new non-invasive marker for the early
diagnosis of patients with pulmonary hypertension
Investigators: Jocelyn Dupuis and François Harel (Montreal Heart Institute)
and Alain Fournier (INRS - Institut Armand Frappier)

Funding: $800K over 1 year

Pulmonary hypertension (PH) is a condition
associated with loss of blood vessels in
the lungs leading to a gradual increase
in shortness of breath and substantial
disability and mortality. The development
of effective drugs is impeded by the lack of
non-invasive tests to detect the disease at
an early stage and to follow its progress.
PulmoBind is a novel marker that can detect
abnormalities of pulmonary circulation
linked with PH. This radio-labelled peptide
enables rapid quantification of lung blood
vessels using a standard nuclear medicine
camera. Extensive preliminary animal
studies have identified PulmoBind as
the most promising molecular marker
of lung vascular disease.

Potential impact on THE drug
discovery process
The first year of this project aims to evaluate
the human safety profile of PulmoBind.
Pharmacokinetics, biodistribution,
dosimetric analysis and quality of imaging
will be obtained in 20 healthy subjects
injected with escalating doses of labelled
PulmoBind. In parallel, this marker will
be used to establish the best animal
model for PH. If PulmoBind is proven
safe, the Phase II/III efficacy study will
be contemplated for years 2 and 3
of the project. Ultimately, PulmoBind
has the potential to become the first
non-invasive molecular imaging agent
for an early PH diagnosis.

• Pioneer the field of pulmonary
hypertension
• Allow an early, non-invasive diagnosis
of pulmonary hypertension:
– Facilitate patient recruitment
– Treat early with the potential for
better drug efficacy
– Replace the 6-min. walk test as
the end-point in clinical trials
• Establish an animal model to
better predict drug efficacy

Integrated tumour-microenvironment biomarkers
for improved targeting of breast cancer therapy
Investigators: Morag Park, Michael Hallett and Atilla Omeroglu (McGill University)
and Patrice Hugo (Independent Consultant)

Funding: $1.3M over 3 years

The genetic heterogeneity of breast
cancer tumours has long been recognized.
Tumour-intrinsic features and subtypes
are associated with differential outcomes
and are used to target specific treatments.
Recently, it has become increasingly evident
that the interactions between the tumour
and its surrounding stromal environment
are also significant predictors of disease
progression and response to treatment.
Dr. Park’s team has shown that subclassification of the stromal environment
can predict disease outcome and that
combining stromal information with
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Potential impact on THE drug
discovery process

tumour-intrinsic data increases prognostic
accuracy. The optimization of stromal
signatures to classify tumour samples
is critical for breast cancer research
since there are currently no accurate
and standardized tests for this purpose.
The goal of this project is to generate and
validate different tumour/microenvironment
profiles. The identification of new tissue
and blood biomarkers which integrate
the intrinsic and stromales characteristics
of the tumour will allow a better stratification
of patients with breast cancer and a better
prediction of the response to treatments.

• Stratify breast tumours by combining
tumour-intrinsic and stromal features
to identify specific groups of patients
who respond to therapies in clinical trials
• Improve selection of the most appropriate
treatments based on integrated
tumour-microenvironment classification
• Identify stromal features as targets
for the development of new therapies

Selectomics to monitor and predict the emergence
of resistance to antibiotics
Investigators: Michel Bergeron, Jacques Corbeil, Marc Ouellette, Paul H. Roy
and Sylvie Trottier (Université Laval, CHUQ, Pavillon CHUL) and Maurice Boissinot (GenePOC)

Potential impact on the drug
discovery process

Funding: $2M over 3 years

• Evaluate the potential for resistance
to various antimicrobials in vivo,
hence guide drug development for
more effective treatments

The development of antibiotic resistance
is a challenging problem that jeopardizes
clinical medicine and poses a serious
threat to human health. The emergence
of multidrug-resistant organisms is
worrisome, as it hinders our ability
to treat bacterial infections and develop
new antimicrobial agents.
Historically, bacterial pathogens were
the primary focus of studies on antibiotic
resistance genes. Dr. Bergeron’s team,
on the other hand, proposes that human
microflora, normally considered innocuous
or even beneficial, could be playing
a detrimental role in human health by
transferring resistance genes to pathogens.
He will lead his research team in a
novel approach designed to investigate
commensal gut bacteria and their potential

as resistance gene reservoirs. Researchers
will study the gut ecosystem to see if
it can be used to predict the emergence
of resistance to antimicrobial agents
in vivo and to determine whether antibiotic
exposure has the potential to alter this
reservoir of antibiotic resistance genes.
This study will increase our understanding
of the mechanisms involved in lateral gene
transfer. Ultimately, the project will yield an
unprecedented database and tools that will
facilitate early screening for the resistance
potential of new antimicrobials before their
efficacy in clinical trials is assessed.

• Develop better, faster diagnostic tools
• Personalize antibiotic treatments

Magnetically guided drug delivery
platform based on bio-carriers for the
treatment of colorectal cancer
Investigators: Sylvain Martel (École Polytechnique de Montréal),
Michael Atkin (Syzent Partners), Gerald Batist, Nicole Beauchemin,
Danuta Radzioch, Maryam Trabrizian and Te Vuong (McGill University),
Louis Gaboury and Michel Lafleur (Université de Montréal)

Funding: $1.9M over 3 years

Many cancers are treated with cocktails
of chemotherapy drugs designed to interfere
with the growth and spread of cancerous
cells. Although recent decades have brought
significant improvements in patient survival
and morbidity reduction, chemotherapy
drugs still damage healthy cells, causing
undesired side effects. Localized therapy
could have a major impact on quality of life,
treatment efficacy and patient survival.
Dr. Martel has pioneered a disruptive
approach using magnetotactic bacteria
whose flagella will propel them directly
to tumour sites through small blood vessels
with an external magnetic field controlled
by a computer. These bacteria have a diameter
of approximately two micrometres and

are able to navigate through the smallest
capillaries to reach targets that are
inaccessible to microcarriers. The bacteria,
which have an encapsulated cancer-fighting
drug attached to their cellular envelope, are
injected at the periphery of the tumour
and are guided with an external magnetic
field to the centre of the tumour to deliver
the drug. This multidisciplinary project
involves renowned researchers whose
collaborative work in primary colorectal
cancer models seeks to demonstrate proof
of concept that this platform is efficacious
in targeting cancer cells and, in doing so,
decreases the devastating side-effects caused
by systemic delivery of chemotherapy drugs.

Potential impact on the drug
discovery process
• Allow direct targeting of chemotherapy
drugs to the cancer site, leading to better
tumour penetration and improved
drug efficacy
• Decrease the maximal effective anti-cancer
drug dose and therefore the secondary
systemic toxicity
• Deliver various drugs, existing or new,
to treat several different localized cancers
• Reduce the need for invasive surgery
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CQDM/Alsace
BioValley
2010 Funded Project

Identification of new biomarkers
for neuroendocrine cancers
Investigators:
Quebec: Daniel Chelsky and Eustache Paramithiotis (Caprion Proteomics Inc.)
Alsace: Stéphane Gasman
(Centre National de la Recherche Scientifique, Strasbourg)

Funding: $700K over 2 years

(for the research being performed in Quebec)
Despite intense efforts to reduce its
mortality rate, cancer is still the secondleading cause of death in the developed
world. Particularly problematic are cancers
derived from endocrine tumours. Their
poor prognoses and aggressiveness appear
to be strongly correlated with the amount
of protein secreted by the tumour. These
cancers are extremely difficult to diagnose
correctly and cannot yet be diagnosed early.
The existing treatments are ineffective
in late-stage cancers, which is when they
are usually identified. There is therefore
an urgent need to improve diagnosis
and develop drugs that are more effective
against neuroendocrine tumours.

The aim of this collaborative project is
to investigate the mechanisms resulting
in neuroendocrine tumour hyper-secretion,
and to identify the changes undergone
by the tumour-secreted proteins. The
resulting identification of candidate targets
for the modulation of hyper-secretion may
become the basis of new and improved
therapeutics. It will also identify candidate
secretory protein biomarkers with the
potential to generate better diagnostic
and prognostic markers. By identifying
which proteins are secreted by the tumours
under various conditions, the team will
discover new cancerous proteins which
can become the targets of improved
diagnostics and therapies.

Potential impact on THE drug
discovery process
• Identify cancerous proteins that may
become new targets for the development
of diagnostic tools and drugs
• Allow an early diagnosis
of neuroendocrine cancers
• Discover better prognosis markers

2011 Selected Projects
Optical imaging and biosimulation platforms to accelerate CNS drug discovery
Investigators:
Quebec: Sébastien Blais-Ouellette (Photon etc.) and Paul De Koninck (Université Laval and Centre de Neurophotonique)
Alsace: Serge Bischoff (Rhenovia Pharma, Mulhouse)

Funding: $700K over 3 years

(for the research being performed in Quebec)
Fundamental mechanisms underlying
diseases of the central nervous system
(CNS), such as Alzheimer’s, Parkinson’s,
Huntington’s, schizophrenia, depression
or autism, remain poorly understood, partly
due to a lack of appropriate methods
for investigating complex CNS molecular
processes. The critical sites in the brain
which are particularly challenging to reach
are the billions of tiny neuronal connection
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sites: the micron-scale synapses. This
limitation partly explains the relatively
poor efficacy of existing treatments
and science’s failure to discover innovative
therapies for CNS diseases in the past
decade. This project is aimed at developing
new tools to gain better understanding
of neurotransmitter receptor dynamics
and protein-protein interactions at the synapse
level in response to drug candidates.

Two highly innovative and complementary
platforms will be developed: i) a multiplexed
optical imaging platform for the simultaneous
observation of multiple cellular events,
based on Photon etc.’s highly sensitive
hyperspectral detection technology capable
of broad wavelength (400–2,500 nm)
coverage for cellular imaging, and ii) an
in silico biosimulation platform to model
and predict drug effects at different levels

2011 Selected Projects
Monitoring the signalling pathways
of GPCRs in living animals
Potential Impact on the drug
discovery process

Investigators:
Quebec: Michel Bouvier (Université de Montréal)
and Michel Tremblay (Mispro Biotech Services Inc., Montreal)
Alsace: Brigitte Kieffer (Institut de Génétique, Biologie Moléculaire et Cellulaire,
Strasbourg) and Pascal Neuville (Domain Therapeutics Inc., Strasbourg)

• Improve preclinical drug discovery
programs targeting GPCRs by
developing new models for screening
desirable/undesirable signalling
effects under physiological conditions
of receptor and effector expression

Funding: $700K over 3 years

(for the research being performed in Quebec)
G protein-coupled receptors (GPCRs)
are the largest family of proteins involved
in communication between cells. More
than 300 of these receptors have been
identified so far as “druggable” targets. Since
they play central roles in many biological
functions, they are attractive targets for the
development of new drug candidates with
potential applications in different clinical
fields. At the cellular level, once a drug binds
to a GPCR, a complex set of intracellular
signals is initiated, leading to a physiological
response. The best approach for designing
effective therapies with limited side effects
will require the development of drugs that
operate at selected receptor-signalling
pathways in living animals. However, due to
the complexity of GPCR physiology in vivo,
this goal represents a true challenge,
and drugs are currently developed mainly
on the basis of cellular models in vitro.

The overall objective of this innovative
proposal is to generate and characterize
new genetically engineered mice to observe
directly in vivo the action of drug candidates
on specific GPCR using newly developed
microscopy imaging techniques. The mouse
lines will be constructed such that mutant
animals will express functional fluorescent
versions of the receptor or the effector
instead of the endogenous protein.
This gene-targeting strategy will lead
to physiological and directly detectable
expression of the targeted receptor
or effector protein. Receptors and signalling
pathways to be studied are selected
for their potential therapeutic values
in the field of cancer as well as neurological
and psychiatric disorders. The ultimate
goal is to establish a link between the mode
of action seen for a given drug candidate
and the desired therapeutic activity.

• Foster drug discovery programs
via the development of drugs with
greater therapeutic efficacy and fewer
undesirable side effects

Neurologic
Psychiatric

GPR88-YFP
Mu-YFP
mGluR5-YFP
NTSR1-YFP

Cancer

Gi/o-GFP2
Gq-GFP2

CXR7-YFP
ß-arrestin 2-GFP2
ß-arrestin 2-FLuc2
Gamma 2-GFP2

Potential Impact on the drug
discovery process
• Enable better drug effects using
the in silico biosimulation platform
to assess and predict dynamic
protein-protein interactions

of neuronal signalling, based on Rhenovia’s
powerful and unique program capable
of handling multiple levels of brain
function analyses. The experimental
validation will be performed on cell lines
and neuronal cultures following drug
exposure. The combination of these
platforms will provide unique guidelines
or the development of new drug candidates
targeting CNS disorders.

• Improve CNS drug discovery
by reducing the timelines,
increasing the depth of data
and supporting early go/no go
decisions related to drug candidates
• Increase the predictive value of cellular
imaging using multiplexed labels,
which can simultaneously detect
5 to 10 distinct signals
• Increase fundamental knowledge on
CNS mechanisms of learning, memory,
cognition and neural plasticity
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explore
2011 Selected Projects

These projects were recently selected within the first Explore annual
competition. The research agreements remain to be signed before
the beginning of the projects, which is planned for December 1st, 2011.

FlAsH-walk mapping: a step-by-step approach to GPCR
conformation cartography
Investigators: Terence Hébert (McGill University), Sylvain Chemtob
(Hôpital Sainte-Justine), Audrey Claing and William Lubell (Université de Montréal)
and Stéphane Laporte (MUHC Royal Victoria Hospital)
This project will develop a new method to examine G-protein coupled receptors (GPCR)
dynamics occurring upon receptor binding and subsequent activation. For the first time,
drug design may benefit from the understanding of conformational changes which
are inherently ignored by the current structure-based design concepts.

Detection of molecular interaction field
similarities for the rational drug design
of multi-functional inhibitors
Investigator: Rafael Najmanovich (Université de Sherbrooke)
The purpose of this project is to generate and to validate a computer program
to quantify the binding properties of proteins and small molecules in terms
of interaction energies. The program will be validated using a panel of 26 human
proteins expressed in triple-negative breast cancer cells. This innovative approach
specifically addresses the challenging problem of predicting cross-reactivity
between drug targets and may be applied in the design of new drugs.

Virtual optimization of therapeutic antibodies
Investigators: Enrico Purisima, Yves Durocher and Maureen O’Connor-McCourt
(National Research Council, Biotechnology Research Institute), Paul Labute
(Chemical Computing Group)
A novel platform will be developed to design antibodies with optimal binding
characteristics to a specific antigen. The computational program will enable in silico
modelling and optimization of the interactions between antibodies and their target
molecules. If successful, this integrated approach will revolutionize the discovery
of therapeutic antibodies for the treatment of a wide range of diseases.

Pinpointing critical drug targets for
autoimmune disease
Investigators: Brent Richards and Constantin Polychronakos (McGill University)
This project will perform a wide genome screening of reacting T cells from rheumatoid
arthritis patients. This entirely original and innovative approach will identify genetic
mutations linked to the disease and could lead to new therapeutic targets for rheumatoid
arthritis. If successful, this technology could be applicable to other autoimmune diseases.
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The Explore Program: Towards New Research Avenues
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impact of cqdm pro
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Financial
2011 Financial Summary

The Statement of Financial Position as at March 31, 2011 and 2010 and the Statement of Operations for the years ended March 31, 2011
and 2010 that follows are provided as illustrative summaries only and are not intended to replace the full financial statements of CQDM.
These full financial statements were audited and reported on July 14, 2011 by Raymond Chabot Grant Thornton LLP, Chartered Accountants.

Statement of Financial Position
As at March 31, 2011 and 2010 (Expressed in Canadian dollars)

Assets

2011

2010

$

$

20,895,145

7,956,622

222,131

30,761

21,117,276

7,987,383

1,000,000

10,000,000

Current assets
Cash and short term investments
Other current assets
Long-term investments
Capital assets

18,798

21,974

22,136,074

18,009,357

137,323

226,430

21,998,751

17,782,927

22,136,074

18,009,357

Liabilities and net assets
Current liabilities
Deferred contributions – Future expenses
Net assets
Unrestricted

—

—

22,136,074

18,009,357

2011

2010

Statement of Operations
For years ended March 31, 2011 and 2010 (Expressed in Canadian dollars)

Revenues
Amortization of deferred contributions related to future expenses
Other income

$

5,507,418

$
3,238,273

223,988

108,792

5,731,406

3,347,065

5,288,184

2,894,016

Expenses
Project expenditures and other mission fulfillment expenses
Administrative and governance
Structuring and incorporation costs

Excess of expenses over revenues
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443,222

360,277

—

195,913

5,731,406

3,450,206

—

103,141

2011 Financial Report

Revenues
CQDM has signed funding agreements with six of the
world’s leading pharmaceutical companies, with both levels
of government in Canada (the CIHR, NSERC, and SSHRC
federally through the BLNCE program and the MDEIE and FRQS
provincially). CQDM has also established a collaboration with
Alsace BioValley a not-for-profit organization constituted
in Alsace, France. These funds are to be used in research
projects aimed at developing tools or enabling technologies
that facilitate and accelerate the drug discovery process.
The total of these commitments, with initial terms expiring
at various dates through 2015, is $45 million an increase
of $3.1 million over last year. Investment revenue was
$0.2 million for a return of 1.2% during the year.

Total Funding Commitments $45 million
Collaborations $1.4
Public
$21.7

New 2011 funding commitments:
			$
			(Millions)
Private 			
0.9
Public			
0.8
Collaborators 		
1.4
			

Private
$21.9

3.1

These new contributions together with our new funding
programs where the results continue to be shared equally
among the private-sector partners have reinforced our capacity
to generate important leverage mechanisms for financing
our initiatives.

Expenditures and Commitments
To date, of this $45 million in committed contributions,
CQDM has invested or earmarked for investment $24.4 million
and Alsace BioValley $1.4 million in research expenditures
and the research projects in our current portfolio. The impacts
of these investments are far-reaching and cover many fields
of expertise touching on many aspects of the drug discovery
process. They include:
• t he development of new or improved products,

processes and technologies;
• t he creation of new jobs and;
• t he dissemination of additional knowledge

to the researchers and students involved in the projects.
General and administration expenses incurred by CQDM since
its inception, including expenditures for the adoption of good
governance practices, total $1 million, representing only 3.6%
of all funds committed or spent to date.

Financial Leverage Factors
Focus R&D program
Explore R&D program
CQDM/Alsace BioValley program

13,1
17,1
44,1

Expenditures and Commitments
Alsace BioValley research projects (committed)
Alsace BioValley research projects (earmarked)
CQDM research projects (committed)
CQDM research projects (earmarked)
General and administration expenses
Incorporation costs

1.5%
3.6%
76.6%
12.4%
3.6%
2.2%

cqdm 2011 annual report 29

Corporate
Information
2011 Corporate Information

cqdm members

Board and Committee members

Founding Industrials

The Corporation acts through its representative
bodies: the Board of Directors and its
Committees, the Officers, the Members
and its other representatives.

AstraZeneca Canada Inc.
Merck Canada Inc.
Pfizer Canada Inc.

Industrials for Explore
Boehringer Ingelheim (Canada) Ltd/Ltée
Eli Lilly Canada Inc.

The Board meets at least two times a year to:
• Ensure the Corporation’s financial
stability and overall performance

GlaxoSmithKline Inc.

•Ensure that the objectives of the
Corporation are properly carried out

Government:

•Perform the duties and responsibilities
related to the director’s position

Fonds de recherche du Québec – Santé (FRQS)

Associates
Caprion Proteomics Inc.
Medicago Inc.
Montréal InVivo
Neuropsychiatre, Découverte et Innovation Inc.
Royal Institution for the Advancement
of Learning - McGill University
Université de Montréal
Université de Sherbrooke
Université Laval
Independants
Bruno-Marie Béchard Marinier
Michel Chrétien
Michael Cordingley
Jean Davignon

The Audit Committee meets at least two times
a year to review the financial statements and to
receive notification of any errors or misstatements
contained in financial statements from the auditors.
The Executive Committee meets at least
four times a year and consults with, and
assists, the officers in all business regarding
the Corporation and its management.
The Nominating Committee is responsible
for overseeing the recruitment process of the Board
of Directors, their removal, and replacement.

Léon Gosselin (Chairman of the Board)
Corporate Director
Co-founder of Axcan Pharma Inc.
Committees: Executive and Nominating (Chair)
Director since 2008

Léon Gosselin

Bruno-Marie Béchard Marinier

Donald Olds

Professor/Rector
Université de Sherbrooke
Director since 2009

Vassilios Papadopoulos
Ken Pastor

Neil Maresky

Vice President Medical Affairs
AstraZeneca Canada Inc.
Committees: Executive and Nominating
Director since 2010

Patricia Massetti
Vice President, Public Affairs and Patient Access
Merck Canada Inc.
Committees: Executive and Nominating
Director since 2010

Donald Olds
President and CEO
Presagia Corporation
Committees: Executive, Nominating,
and Audit (Chair)
Director since 2008

Vassilios Papadopoulos
Director
Research Institute of the McGill University Health
Center (MUHC)
Director since 2009

Ken Pastor
General Partner
CTI Capital Inc.
Committee: Audit
Director since 2009

Rémi Quirion
Chief Scientist
Fonds de recherche du Québec-Santé (FRQS)
Director since 2011

Karine Assal

Michel Chrétien

Associate Director, Montreal Office Administration
Fonds de recherche du Québec
Committee: Audit

Professor
University of Ottawa
Director since 2009

Honorary members

Michael Cordingley
Senior Vice President, Research and Development
Boehringer Ingelheim (Canada) Ltd.
Director since 2009

Jean Davignon
Professor, Université de Montréal
Director since 2009

Richard Fajzel
General Manager, Oncology Business Unit
Pfizer Canada Inc.
Committees: Executive and Nominating
Director since 2011

Max Fehlmann
President and CEO
CQDM
Committees: Executive and Nominating
Director since 2008

Paul Lévesque
President and CEO
Pfizer Canada Inc.

Marion McCourt
President and CEO
AstraZeneca Canada Inc.

Observers
Michèle Houpert
Manager of Health and Biotechnology
Ministère du Développement économique,
de l’Innovation et de l’Exportation (MDEIE)

Stéphanie Michaud
Program Deputy Director
Networks of Centres of Excellence

Secretary
François Painchaud
Lawyer, Partner
Robic LLP
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Strategic Orientation Committee

Honorary member

Corporate & IP Counsel

The role of the Strategic Orientation Committee
(COS) is to establish CQDM’s strategic and scientific
orientations. It also carries out the functions
of a scientific board and a steering committee.

Bernard Prigent

Robic LLP

Vice President and Medical Director
Pfizer Canada Inc.

1001, Square-Victoria – Bloc E – 8th floor
Montreal, Quebec
H2Z 2B7 Canada

The Strategic Orientation Committee
meets at least four times a year to:

Observers

• Elaborate the research agenda
of all new competitions
• Approve the evaluation process and selection
criteria of the scientific projects received
• Select the letters of intent
• Select the full applications and to forward funding
recommendations to the Board for approval
• Initiate the mentorship program
and nomination of the mentors
• Evaluate the scientific progress
of each funded project
• Support and elaborate new
CQDM strategic initiatives

Yvon Fréchette
Direction of University and College Research
Ministère du Développement économique,
de l’Innovation et de l’Exportation (MDEIE)

Agnes Klein
Director
Centre for the Evaluation of Radiopharmaceuticals
and Biotherapeutics
Health Canada

Stéphanie Michaud
Program Deputy Director
Networks of Centres of Excellence

Max Fehlmann
President and CEO
CQDM

Julie Edwards (Chairman)

Global Vice President, Central Nervous System
and Pain Research Area
AstraZeneca Canada Inc.

Terry Fetterhoff

Manager, Scientific Affairs
Boehringer Ingelheim (Canada) Ltd./Ltée

Senior Director, Technology Management
F. Hoffmann-LaRoche, Ltd.

Sultan Ahmad

Mark Lim
Former Deputy Program Director, Program
for Innovative Molecular Analysis
National Cancer Institute, NIH, USA

Luc Paquet
Vice Dean Development and Partnerships,
Professor and Director
Institut de Pharmacologie de Sherbrooke (IPS)
Université de Sherbrooke

Max Fehlmann

Loren Grossman

Executive-in-Residence
Pappas Ventures

Steven Xanthoudakis
Director, Licensing and External Research Canada
Merck Canada Inc.

Royal Bank of Canada
1, Place Ville Marie, 8th Floor
Montreal, Quebec
H3C 3A9 Canada

Manager, Medical Science Liaison Teams, Vaccines,
Rheumatology, Hematology and Oncology
GlaxoSmithKline Inc. Canada

Assistant Director of Scientific Affairs
Fonds de recherche du Québec – Santé (FRQS)

Patrick Tremblay

Financial Institution

Kevin Canning

Vivian Poupon

Director of Research & Development,
Quebec and Atlantic Region
Pfizer Canada Inc.

600 West de la Gauchetière St., Suite 2000
Montreal, Quebec
H3B 4L8 Canada

Director, External Collaborations, CNS & Pain
Innovative Medicines Montreal, Research
and Development
AstraZeneca Canada Inc.

President and CEO
CQDM

Patrice Roy

Raymond Chabot Grant Thornton LLP

Explore Advisory Committee
The role of the Explore Advisory Committee is
to decide on the themes of calls for proposals
and to select the projects that will be subject
to an external scientific evaluation. This preselection
is based on innovation and the potential impact
on biopharmaceutical research.

Philippe Walker (Chairman)

Auditors

Vice President, Research and Development
Eli Lilly Canada Inc.

Head Office
2 Place du Commerce
Nun’s Island, Quebec
H3E 1A1 Canada
T: (514) 766-6661
F: (514) 766-4269
Contact Information

Luc Paquet

Max Fehlmann

Vice Dean Development and Partnerships,
Professor and Director
Institut de Pharmacologie de Sherbrooke (IPS)
Université de Sherbrooke

President and CEO
T: (514) 766-6661 ext. 2190
E-mail: mfehlmann@cqdm.org

Patrice Roy
Director of Research & Development
Quebec and Atlantic Region
Pfizer Canada Inc.

Steven Xanthoudakis
Director, Licensing and External Research-Canada
Merck Canada Inc.
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cqdm team
cqdm Team

Max Fehlmann
President and CEO
T: (514) 766-6661 ext. 2190
E-mail: mfehlmann@cqdm.org

Diane Gosselin
Vice President, Research & Business Development
T: (514) 766-6661 ext. 2191
E-mail: dgosselin@cqdm.org

Max Fehlmann

Diane Gosselin

President and CEO

Vice President,
Research & Business Development

Michael Bridges
Vice President, Finance & Administration, Assistant
Corporate Secretary, and Treasurer
T: (514) 766-6661 ext. 2193
E-mail: mbridges@cqdm.org

Mounia Azzi
Director of Programs
T: (514) 766-6661 ext. 2194
E-mail: mazzi@cqdm.org

Judith Caron
Director of Programs
T: (514) 766-6661 ext. 2195
E-mail: jcaron@cqdm.org

Lise Beauchemin
Project Coordinator & EA
T: (514) 766-6661 ext. 2192
E-mail: lbeauchemin@cqdm.org

Michael Bridges

Mounia Azzi

Vice President,
Finance & Administration, Assistant
Corporate Secretary, and Treasurer

Director of Programs

Judith Caron

Lise Beauchemin

Director of Programs

Project Coordinator & EA
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ROOTS AND WINGS
True to these symbols, CQDM intends to move ahead by consolidating
its roots in Quebec while soaring towards new horizons.
CQDM looks for nuggets of innovation by operating in the space between industry
concerns, the immense abilities of the academic world and new entrepreneurial startups.
Ultimately, interpersonal relations are what make the difference. The enormous
contribution of international industrial mentors to the various projects funded
by CQDM has greatly exceeded our expectations. The atmosphere of collaboration
resulting from these meetings has had significant effects that go far beyond
our project framework. They have led to the signing of major agreements between
SMEs and industrial groups and the establishment of lasting relationships between
Quebec researchers and industrial experts from the big pharmaceutical companies.
CQDM’s openness is also at the heart of our international collaboration
in which Quebec researchers and entrepreneurs can find complementary
expertise, as well as access to new markets.

www.cqdm.org

