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FOREWORD FCIHR /AIRSC
The Friends of Canadian Institutes of Health Research
(FCIHR) is a national organization composed of individuals
and corporate members, dedicated to supporting the
goals and ideals of the Canadian Institutes of Health
Research (CIHR). One of the principal activities of FCIHR
is to promote the understanding of science in the
community through annual symposia and educational
forums as it is important to facilitate the transfer of new
knowledge that is rooted in high quality, evidence-based
research. The ultimate expectation is that this will help
to improve the health of Canadians by strengthening the
Canadian health care system.

FCIHR is pleased to collaborate once again with the
Institute of Cardiovascular and Respiratory Health and
draw attention to the way in which new knowledge is
generated and translated to stoke the economic engine
in the health sector. This helps us understand the need
to support basic biological health research and related
translational (applied) research as they are both foundational
and interdependent. This Symposium acknowledges that
the ultimate contribution of our research efforts is to
achieve a positive health and social outcome for individuals
and society as a whole.
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Heart + Lung Institute at St. Paul's Hospital/University of
British Columbia

Welcome: Dr. Peter Liu, Scientific Director, ICRH

“Societal Challenges, Curiosity, Creativity, Consequences”
Dr. Bruce McManus

“Knowledge Primes the Innovation Pump”
Dr. Tara Haas, Associate Professor
Kinesiology and Health Science and Biology, York University

Discussion

“From Target Validation to Clinical Relevance”

Dr. David Granville, Associate Professor, Canada Research
Chair Tier Il, Heart & Lung Institute, St. Paul's Hospital,
University of British Columbia

Discussion

“Validation of Biomarkers as Predictors of Disease”
Dr. Jean Claude-Tardiff, Professor & Scientific Director,
Montreal Heart Institute

Discussion

“Genomic Science for the Public Good”

Dr. Robert Hegele, Professor & Director

Blackburn Cardiovascular Genetics Laboratory, University of
Western Ontario

Discussion

The Knowledge Continuum — What We Learned Today
Dr. Pavel Hamet, Professor,

University of Montreal - CHUM
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“Societal Challenges,
Curiosity, Creativity and
Consequences”

Dr. Bruce McManus, Co-Chair

Professor, Department of Pathology & Laboratory Medicine, UBC;
Director, Heart + Lung Institute at St. Paul’'s Hospital, CECR PROOF
Centre of Excellence & The James Hogg iCAPTURE Centre for
Cardiovascular & Pulmonary Research

Magic can overcome the biggest challenges. We're not talking
Harry Potter here. Rather, Dr. Bruce McManus contends that
through the ages, science has carried with it some measure of
mysticism. Just look at the complexity of the human genome and
how a simple combination of As, T's, C's and G's carries the
power to create illness or set it at bay. Take Paul Erlich's “Magic
Bullet’ with hopeful antidotes to sleeping sickness, typhoid and
syphilis that eventually led to the concept of chemotherapy and
garnered Erlich the Nobel Prize in 1908. The “"Magic Bullet”
became known as a ‘panacea’ to be eulogized even on film. Fast-
forward 100 years and what you have is a new variety of magic,
packaged in a gene or gene product and known to all as “genom-
ic biomarkers” The “Magic Gene" is the object of much hype in
Genomic and Proteomic Research of the new Millennium and sci-
entists have every right to be excited — especially if it can provide
insights into the evolution of specific disease pathogenesis.

Before one goes about analyzing healthcare infrastructures and
whether we are providing the right care, it is best to keep an open
mind and go back to basics. Medicine has at its core a cycle of
knowledge. With the exponential rise in technological advances

seen in recent years, in no way can this knowledge be regarded
as something ‘static’. Dr. McManus sees the cycling of knowl-
edge as similar to the cycling of a cardiac myocyte, pre-natally
free to develop and grow without check-points to cell division,
allowing hyperplasia, a capability lost post-natally. Knowledge
cycles also have checkpoints that need to be overcome and
diverse types of health researchers are needed to achieve such.

From a schematic approach, the cycle can be broken down as
follows:

1. Research questions give rise to studies that look at
“patients as partners” in the path to knowledge acquisition.

2. BioBank registries facilitate the application of tools that can
be used to evaluate pathologies and psychosocial issues.

3. This work leads to the identification of key biomarkers
targets or new models of care delivery.

4. An evaluation of these innovations ultimately cycles back to
more research questions.

Powering this cycle are 2 elements: societal needs and curiosity.
Collateral offshoots to this driving force include '-Omics’ and
Ethics, both important in relation to computing, linked data,
biolibraries, the imagination, the world wide web, and above all,
public trust.

The challenge now is to find ways to apply this approach more
robustly in the management and treatment of chronic diseases
on the home front and worldwide. The statistics available to us
are startling: 8 out of 10 Canadians will suffer from heart disease
and 1 in 5 will have lung disease. On a worldwide scale, heart
disease is the number one killer. Soon the runnerup will be
depression. Traffic accidents also make the top 10 lists. HIV is
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now defined as a chronic inflammatory disease affecting the
heart and lungs. Stroke and chronic obstructive pulmonary dis-
ease are not to be forgotten; 8.3 million deaths per annum have
been attributed to tobacco. Nature has addressed these global
burdens in its November 2007 issue. It is now up to academic
institutions and organizations to adopt life science approaches
similar to the Gates Foundation to take aim at these problems.
Another program worthy of note is that captured in the UN
Millennium Development Goals. With cooperation and ample
resources, organizations can spearhead the development of
more efficient molecular diagnostic tools, recombinant vaccines,
drug delivery, bioremediation and sequencing for the global
health community.

First there was Doctors without Borders and now there is
Scientists without Borders. The New York Academy of Sciences
provides a database listing of scientists who wish to be active in
the developing world. No longer is science restricted to the micro-
scope and laboratory bench of the developed world. This initiative
ties in with an Editorial piece in Nature’s Structural and Molecular
Biology that focuses on promoting creativity and innovation.

The truth of the matter is that fewer and fewer North American-
born students are entering fields of science. One may be inclined
to argue that we have somewhat ‘democratized’ science through
use of the world wide web. That said, it is therefore our obligation
to ensure a scientific stronghold on home soil. According to Dr.
McManus, we must create an environment for young Canadians
to engage enthusiastically in the interface between society and
lifescience. Of course this entails competition and challenges, but
this package also includes cooperation and collaboration. Health
Research is supported by curiosity, and is embodied by creativity.
No special gift is required to pass on curiosity to the next gener-
ation. Creativity is a means by which we engender what you one
would call “disruptive technologies'.

In seeking more efficient and effective vehicles to deliver science
to specific healthcare door steps, Dr. McManus believes that we
are gradually entering a new dimension: The Dimension of
Personalized Health Care.

“Knowledge Primes the
Innovation Pump”

Dr.Tara Haas
Professor, School of Kinesiology and Health Sciences
York University, Toronto

How many knew of CIHR while they were still in school? A show
of hands shows a couple of people in an audience of around 200.
To burst yet another bubble, Dr. Tara Haas illustrates how UFO
evidence rakes in more internet hits than say, angiogenesis,
60,400,000 to 3,370,000. Even anti-aging products and body-
building ads top it. Is it coming to this — a society whose major
opinions are based on extra-terrestrials and cosmetic surgery?
Where does science enter the picture and what are some ways
to steer curious minds towards academic thought?

First of all, explains Dr. Haas, we need an educated public — one
that can discriminate pseudoscience from real science; one that
has a solid foundation of the scientific method and process. The
starting point is the high school graduate, an emblem of the
“people advantage” hailed by the 2007 Canadian Federal Report
on Mobilizing Science and Technology to Canada’s Advantage.
The typical high school grad is a blend of unrefined talent, cre-
ativity and enthusiasm to learn. It is up to universities to inspire
and provide skills to the 1,000,000 students enrolled in under-
graduate programs in Canada. Disappointingly, the vast majority
of undergrads opt for careers outside of the domain of Science
and Technology. The question is, what can we still offer to these
students? Regardless of their program of choice, all students
should be trained to apply a critical thought process in their work.
Background knowledge on science would foster an appreciation
of the cost of research and breed advocates for health research
funding. In the long run, such individuals would place more value
on cardiovascular matters, for example, rather than unexplained
outer space phenomena (not that astrophysics etc. should be
excluded entirely from this picture!).

What Dr. Haas is getting at is that undergraduate professors like
her are there to provide a service to shape the undergraduate
experience. It is a 3-tiered system comprised of curriculum, stu-
dent and administration-based support. Dr. Haas is even on a
committee that is currently assessing the definition of what con-
stitutes a BSc. To be categorized as a ‘generalist’, the student
pursues an overview of many topics in an aim to achieve breadth,
not depth. It takes years to reach the level of 'specialist’ and by
this time, the trainee has already had years of research experi-
ence and in depth focus on a specific topic. How can this
process of learning be improved upon? A fallacy exists in that



there is a disconnect between research and teaching. To put this
in check, Dr. Haas suggests that educators should work on
engaging their students more and shift the emphasis from
‘results’ to ‘process’.

In summary, there is a market out there for talented, creative and
motivated trainees who could use the right guidance for honing
in on their skills. To draw more attention to their needs, it is vital
that we get Canadians excited again about Science and
Technology in a way that can improve communication, education
and engage the wider community.

“Translational Research:
Target Identification to
Clinical Application”

Dr. David Granville

Associate Professor, Department of Pathology & Laboratory Medicine,
UBC; Providence Heart + Lung Institute at St. Paul’s Hospital; The
James Hogg iCAPTURE Centre for Cardiovascular & Pulmonary
Research

We are all looking up at a toilet paper roll, only there is no toilet
paper. Instead, it is a cheese grater up on the screen, spooled
around the toilet paper roll. An ample supply for whoever needs
to use the facilities. There is no other blunt way of putting it —
supply and demand hurts! When there is a supply of young, gift-
ed scientists who end up in heated patent disputes, it hurts.
When there is a demand for the development of a certain drug
and going from Phase | to Phase Ill requires expenditures of $800
million to $1 billion in 10 years, it hurts. But somebody’s got to
clean up this mess and it needs to be done — even if all you have
for resources is a really sharp cheese grater.

The person up for the job is what you would call “a translational
researcher” By definition, this is an individual who strives to
improve diagnostic and preventative measures. They conceive
and execute new treatments. The approach is simple. First,
blood and tissue are derived from either cell and animal models
or patients. These samples undergo analysis. Targets are identi-
fied and validated and inhibitors are produced, although it is not
yet a drug at this stage. The target may be applicable to other
research, so it is best to keep an open mind. From drug devel-
opment stems preclinical testing and patents. There is a 1 in
8,000 chance that this will all be a success, fingers crossed. With
this high risk comes a lot of explaining to do to potential investors
and so it is to the best interest of the translational researcher that
he or she has a strong patent.

Dr. Granville provided examples of studies involving target identi-
fication and ‘accidental discoveries’, if you will. An interesting
case involves a scientist who was out on a nature hike with her
family. She noticed that when it was sunny outdoors, a mysteri-
ous rash emerged on their skin and on cloudy days, the rash dis-
appeared. It was later found that photo-sensitizers were respon-
sible for this reaction. These compounds extracted from plants
could be utilized in the treatment of cancer via laser activation
and before long, this therapy was approved for the treatment of
macular degeneration in 2000.

The next thing to go up on the screen was a video of a heart in a
cylindrical apparatus, beating at its own accord. In this study, a
heart attack was being simulated. \What was being tested was
the effect of chloramphenicol. Strangely, this compound was not
found to inhibit mitochondrial protein synthesis. Through discus-
sions, it was brought up that chloramphenicol is a synthesizer of
an inhibitor of cytochrome p450 enzyme. With further thought,
the investigators found that there are isoforms of cytochrome
p450 induced in the heart and when you inhibit these isoforms,
you can find a significant amount of protection with an improve-
ment in post-ischemic recovery. Currently, trials are being con-
ducted involving pig models.

The last study up for discussion involves the identification of a tar-
get. In conditions of chronic inflammation, such as COPD and
atherosclerosis, proteases are released outside the cell and they
have the ability to cleave the extra-cellular matrix. It has been
found that there is an increased expression of Granzyme B in ath-
erosclerotic plaques and plasma, thereby leading to a susceptibil-
ity to strokes. Dr. Granville added that when promoting com-
mercialization, it is always good to revert back to the genome
models. In ApoE Granzyme B double knock-out mice, a decrease
in atherosclerosis was observed; this did not happen as a result
of a statin. Somehow, Granzyme B deficiency protects against
aortic aneurysms. Aortic dissections showed a weakening in the
aortic wall, resulting in the creation of a false lumen. When
Angiotensin Il is added to these mice, what results is a huge
aneurysm which seems to prevent and knock out Granzyme B.

Another discovery showed that ApoE knock-out mice fed a high
fat diet have an accelerated aging process. The mechanism is still
under investigation. When you knock out Granzyme B alone, hair
loss on the backs of the mice is prevented. But for some reason,
when you knock out Granzyme B in mice fed a high fat diet, they
do not experience a thinning of the skin associated with aging. In
fact, their hair follicles flourish!
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Dr. Granville's talk can be summed up in 10 take-home messages:
1. Translational research is a multi-directional flow of ideas.
2. Intellectual property must be protected.

3. It is advisable to consult with your university industry
liaison office early, so that they can introduce you to
venture capitalists.

4. Documentation is extremely important. Date all your
entries. The legal jargon is intimidating, but you must
be prepared for patent disputes.

5. Networking and communication will help promote your
scholarly activity.

6. The key to intelligence is realizing that you do not know
everything.

7. Do not rely solely on computers. Use your imagination
and be innovative.

8. Luck favours the prepared mind, says Louis Pasteur.

9. Be open-minded.

10. Expand your knowledge continuously. Read!

“Validation of Biomarkers as
Predictors of Disease”

Dr. Jean-Claude Tardif

Director, MHI Research Centre, Montreal Heart Institute, Université de
Montréal

Two pilots are in a cockpit smiling for the camera. Behind them
is an incoming plane heading straight for them. Like these pilots,
if we continue to turn a blind eye on the obesity epidemic and an
aging population, sooner or later we are going to crash. But there
will be no fatalities to speak of in this talk. With research efforts
made by laboratories such as that of Dr. Jean-Claude Tardif, some-
thing can be done to steer this plane to safety, for all aboard.

Identifying biomarkers is one way of navigating around a disease.
But what exactly is a biomarker? Dr. Tardif explains that it is a bio-
logical measurement taken from the patient that holds diagnostic
and prognostic value. It could be used to predict whether the
patient will respond better or worse to treatment. Genomic
sequences and proteins may be popping into your mind right
now, but these alone do not constitute ‘biomarkers’, argues Dr.
Tardif. In fact, something as simple as blood pressure in itself
could be considered a biomarker.

While this endeavour holds much promise, we must not overlook
the lack of bio efficacy that has been reported lately with respect
to statin drugs. Some drugs have even been approved without

testing the mortality rate. A case in point would be the treatment
of atherosclerosis using an ACAT inhibitor to prevent the esterifi-
cation of cholesterol. Contrary to what was expected, the bio-
marker caused an increase in plaque build-up upon imaging, com-
pared to less plaque seen in the placebo group. This biomarker
ended up causing more harm to the patient.

Another study involves the effects of CETP inhibitor Torcetrapib
on HDL cholesterol. When cholesterol exchange is blocked, it is
known that CETP modulation can lower LDL and increase HDL,
which is the favourable outcome. HDL can rise by 50 to even
100%. However, the Data Safety Board ceased the studies asso-
ciated with ILLUSTRATE and ILLUMINATE for they were found to
incur more harm on patients. There are even publications that
debate the usage of biomarkers and whether something could
have been done to ensure their safety. It was found that the use
of ACE inhibitors in these studies actually raised the risk of car-
diac events.

At the moment, Dr. Tardif is involved in the Canadian
Atherosclerosis Imaging Network (CAIN) that brings together
labs from across the country in the sharing of critical data, per-
taining for example to micro-particles and endothelial progenitor
cells. Dr. Tardif suggested that invasive techniques used to
evaluate the vessel wall would be good for data analysis of clinical
trials. However, these innovations do not come cheap. To fund
one study focused on the Pharmacogenomics of Drug Efficiency
and Toxicity in the treatment of Cardiovascular Diseases, the total
budget is set at $21.9 million.

The take home message here is that biomarkers do not exist in
an island unto themselves. Their effects either correlate or conflict
in some manner with other biomarkers. And it is in looking at the
bigger picture that we will be able to design more efficient drugs
that deliver better care. A common misconception these days is
that something like heart disease takes decades to develop.
Studies now show that it is in fact a very dynamic process that
requires a gestation phase of only a few years.



“Genome science for the
public good?”

Dr. Robert A. Hegele

Schulich School of Medicine and Dentistry, University of Western
Ontario

A sigmoidal curve is up on the screen. Percentage with Diabetes
is plotted as a function of age. For those born before 1935, the
graph is situated more towards the right. After 1935, it shifts to
the left. What does this mean? It means that the onset of
Diabetes is occurring 25 years earlier now than before. You do
not have to be a math whiz to figure out that this graph is a real
problem.

Dr. Robert Hegele helps us to wrap our heads around this conun-
drum with an explanation that can be understood in genetic
terms. Who else better to start off with than J. Craig Venter,
President and Founder of the Institute for Genomic Research,
who had his entire genomic sequence mapped out, down to his
lactose intolerance, risk for heart disease and protection against
Alzheimers'. Microarrays made possible this endeavour; the
same microarrays that revolutionized Medicine in a matter of 18
months. The Human Genome Project put J. Craig Venter and the
rest of us on the map, literally. And what did we hope to achieve
with this?

First of all, “we are vessels’ says Dr. Hegele. The selfish gene
has for itself only one purpose — to propagate to the next gener-
ation. The Wheel Model of Disease depicts the genetic core of
the host as being subjected to many elements: the physical envi-
ronment, the biological environment, the social environment etc.
The result is a condition that manifests itself as a result of
Mendelian (monogenic) or Common Complex (polygenic) deter-
minants. Yet, another graph. Superimposed on one another are
two curves — one for monogenic/polygenic diseases and one for
the environment. The environment appears to play less of a role
for monogenic diseases and takes more of a stance in polygenic
cases. The net result is that there is ‘a bundling’ of polygenic
effects observed.

Genomic variation arises from a single nucleotide change brought
about by insertions or deletions. This can help with the under-
standing of the molecular nosology of Type 2 Diabetes Mellitus.
“Sweet Diabetes” led to 20th Century insulin, which in turn, led
to a change in the classification of diabetes: insulin-dependent vs.
insulin independent. In the 1960s, there was immunoassay. In
the 70s, autoimmunity. Now, there is molecular nosology that
includes careful monitoring of one's response to therapy.

Treatment of Diabetes is no longer restricted to insulin injections;
an infant can be treated with oral agents alone.

An interesting case report that applies molecular nosology
involves a 56-yearold woman with coronary heart disease. Her
photo reveals a large distribution of central fat, but remarkably,
there is partial lipodystrophy in her arms and legs. Her two
daughters are the same. Dr. Hegele noted that there was a
similarity with muscular dystrophy disease, which also leads to
the loss of skeletal muscle in the limbs, a phenomenon that is
consistent as well with HIV patients on anti-retroviral drugs. It
was found that Chromosome 1 was the culprit. More specifically,
a nuclear lamin mutation. In the wild type, normal nuclear lamin
can be seen around the nucleus. For the mutant, there is no
wrapping. What are the mechanisms behind laminopathies? To
arrive at an answer, we need both the patient and their genome.

Dr. Hegele is no stranger to the aboriginal community of Sandy
Lake in Northern Ontario. In collaboration with Dr. Bernie Zinman
and Dr. Stewart Harris, he was able to identify HNFIA, a nuclear
transcription factor mutation that is partially responsible for the
prevalence of Diabetes in this part of Canada. To be precise, 40%
of the Sandy Lake residents are living with Diabetes. But genomic
science cannot be limited solely to microarrays and proteomes. It
must be discussed within an historical context. The story begins in
a time well before genetic sequencing, before molecular nosology.

The ancestors of the people of Sandy Lake had to survive in
caloric deprivation. As reported by a Hudson Bay trader at the
turn of the century, the natives were surviving on leather, bark
and lichen. The annual mortality rate was 20-30%. In 1945, there
were no heavy-set aboriginals. They did not rely on dogs to pull
their weight in sleigh rides; they ran alongside their dogs. Back
in the 1940s, the traditional food was rabbits. Today, crispy fried
chicken has taken its place. 22 tons of lard are readily available at
the supermarket, in the fruits and vegetables aisle. Back then,
children had free range of the land and at the end of the day, they
were all exhausted from active play. Today, they are glued to the
TV. Can genomic science alone solve this problem?

As you can see, it takes only small effects to incur large-scale
biological issues. Even something as minor as a billboard for fried
chicken can have a long-term effect. And this is why Dr. Hegele
believes that if we have the information at our fingertips,
information that can be used to identify patients with at-risk
alleles, then it is essential that such tools be utilized so that sound
medical advice can be delivered by the physician. Even low-tech,
non-genetic remedies can be part of the bigger plan.
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“Knowledge Continuum -
What We Learned Today”

Dr. Pavel Hamet
Canada Research Chair in Predictive Genomics, Université de Montréal

'Hyphenated diseases’ — this is what it has come to. People are
no longer just sick with an easily predictable one-word condition.
There are sub-types of diabetes, for example, hypertension with
diabetes, hypertension without diabetes, etc.. WWe can map out a
whole taxonomy — a tree with branches that are shooting out
from all over and this tree is growing. It's making clinician scien-
tists like Dr. Pavel Hamet worry; all the more reason for today’s
discussion on a need to harmonize societal and governmental
expectations with respect to health care.

If a pharmacist knows more about a patient’s care, whether or
not they have re-filled their prescription or stopped taking their
meds, then what can be done to ensure that the family physician
is kept in the loop? One answer is to link pharmacists, doctors
and nurses through a database. Dr. Hamet contends that we
should really push for disease management in our country. Just
look at the statistics that are emerging. Life expectancy has risen
by 5 or 6 years. When taken at face value, this sounds good. But
in those extra 5 or 6 years that have been given to you, the creep-
ing reality is that you will be living those years without appropri-
ate care.

The premise here is that the wealth of the country prides itself on
a healthy workforce. And personal well-being derives itself from
knowledge. The emphasis has been on disease-oriented knowl-
edge, but Dr. Hamet insists that prevention is the key. Canadians
who have a grasp on the importance of health research will be
able to promote ways to capture the benefits. Hence, societal
progress.

A deterrent to this progress are sub-syndromes that have a
genetic component in their origin. An example would be Single
Nucleotide Polymorphisms (SNPs). All it takes is a change in one
DNA base pair to put a dent in one’s general make-up. In these
cases, sex-specific linkages and age differences need to be taken
into account. A woman with an SNP can be found to have low
blood pressure. But a man with the exact same genotype can be
found to have high blood pressure. As demonstrated, their
respective etiologies are multi-factorial and can be traced back in
time. Ancestral genes are shaped for the environment. These
genes then undergo selection stress by the imposing environ-
ment, thereby leading to epigenetics. Factor in a virtually inexis-
tent exercise routine, geo-ethnic group differences, gender and

age and what you have are societies learning to cope with long-
term adaptation and long-term illness.

The long and the short of it is that it is feasible to study diseases.
It is feasible to find the manpower to initiate this process. But
when members of our community show indifference towards
health-related matters, this puts an ultimate pause on ecoge-
nomics; in this scenario, personalized medicine becomes a fading
ideal. All the funding from organizations like the Canadian
Foundation for Innovation (CFI) and all knowledge brought to the
table by Canada Research Chairs cannot resolve social health
problems, unless we engage the public to take on more of an
active role in building an information-based society.
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