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Research
Message from the Vice-Principal
(Research and International Relations)
I am often asked if I love my job. There’s a short answer, and
a long one.
This spring, the Canadian Council for the Advancement of
Education honoured Headway with its 2007 Prix d’Excellence
gold award for Best Magazine. The award is a source of
pride for our team, to be sure, but it also speaks to the high
quality of research being done at McGill.
If a magazine is only as good as its subject matter, then
Headway is blessed with an embarrassment of riches.
Whether they’re working in genomics or nanotechnology,
human rights or emerging markets, there are two things
that all our researchers share: a passion for discovery and a
desire to change the world for the better.
You might say that it’s in their blood. James McGill was a
bold adventurer exploring Canada’s unmapped wilderness—
but he was also a man dedicated to public service, serving as
a city magistrate in his unwavering quest to be part of the
solution, not the problem. The university that today bears his
name truly is his living legacy, bringing together as it does a
critical mass of researchers who are driven to navigate
uncharted territory and serve the greater good. As this issue’s
cover story about undergraduate researchers shows, it’s a
legacy that shines brighter with each day: the University’s
sharpest young minds aren’t just learning about cuttingedge discoveries in real time, they’re actually changing how
that research is being done. There’s that word again: change.
That’s the long answer, now for the short one. How could
I not love working with such a vibrant, fertile group, a group
so passionately dedicated to furthering human knowledge
while improving humankind’s future? From “greening” the
way we do chemistry to giving pediatric heart patients a
fighting chance, these people are going for the gold—and it’s
my great pleasure to share their stories with you.

Discovery
Denis Thérien
Vice-Principal
(Research and International Relations)
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Good Eggs
Researchers at Molecular Biometrics LLC, a New Jersey
company formed by McGill chemistry professor David
Burns and colleagues, have developed a non-invasive
test to identify embryos capable of producing successful
in vitro fertilization (IVF) pregnancies. IVF is one of the primary treatments of infertility; the technique involves
removing egg cells, fertilizing the cells, then implanting
them in the uterus.
Current embryo screening methods are inexact, relying
on visual examination of the embryo’s appearance. In contrast, the new ViaTest-E analyzes the culture medium
that bathes the developing in vitro embryo. Burns used
spectroscopic analysis to examine the molecular composition of the culture medium three to five days after IVF.
These studies, conducted in collaboration with members
of Molecular Biometrics’ Scientific Advisory Board, led to
the development of ViaTest-E. The project expands on
earlier research collaborations with Kristine Koski, professor in the School of Dietetics and Human Nutrition, and
Dr. Hyman Schipper, professor in the Faculty of Medicine
and the Department of Neurology and Neurosurgery.
“What we found was a very tight correlation between
the probability of implantation and certain measurable
properties in the culture medium or fluid,” says Burns.
“Basically, we are determining how metabolically active
each embryo is in the culture.”
The test promises to increase IVF success rates, while
decreasing occurrences of multiple births by reducing the
need to simultaneously implant several fertilized egg cells.
And that’s welcome news indeed for prospective parents.
■ This research is funded by NSERC and CIHR.
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Khalid Medani:
Carnegie scholar
explores Islamic
fundamentalism

The Allure of Jihad
Political science and Islamic studies professor Khalid Medani
wants to understand the rise of Islamic fundamentalism in
Sudan—and his interest is more than just academic.
Medani was born in Sudan. A 1989 coup made his
homeland the first country to be completely controlled by
Islamic fundamentalists. During the first year of its reign,
the new government killed a group of black marketeers—
including someone Medani knew.
“After that execution, I became obsessed with understanding the linkages between formal and informal institutions and the notion of identity in Islam,” he recalls. “I
wanted to know how and why they took power.” Medani
wasn’t alone in his curiosity. “When fundamentalism came
to Sudan, with prisons and tortures, my colleagues said to
me, ‘Why don’t you research and write about what’s going
on and tell the world?’ Muslims are trying to understand
what’s happening to their religion and to their countries.”
Medani’s work recently received a big boost when he received a two-year Carnegie Scholarship worth $100,000.
He was the only Canadian-based researcher chosen by the
New York-based Carnegie Corporation, a non-profit
funding organization created in 1911 by businessman and
philanthropist Andrew Carnegie.
Medani will be looking at the different factors that
drive young Muslims into fundamentalist groups in Sudan,
as well as Somalia and Egypt. His approach is multifaceted,
interviewing and surveying ordinary Muslims for their
street-level perspectives, while also conducting historical
research. He wants to get a sense of the various factors—
ideological allure, sociopolitical issues, employment
histories of local populations, levels of poverty, ethnic or
tribal loyalties—that facilitate recruitment by fundamentalist groups.
Medani will also be travelling to Africa to study the expansion of hawwalat (unregulated Islamic welfare organizations) and the role of alahi (private mosques) in
providing an environment conducive to recruiting young
militants. ■

Bone grafts force doctors to rely on ceramics, or harvesting bone from other parts of the
patient’s body. But one day all they might have to do is fire up their ink-jet printers.
A McGill dentistry professor has developed a technique to use the common office
technology to create three-dimensional bio-ceramic bones.
“We’re a long way from seeing this method used in a hospital setting, but it’s an
important first step toward a revolutionary change in bone-grafting technology,” says Jake
Barralet, the Canada Research Chair in Osteoinductive Biomaterials. Barralet, working
with researchers from Université Laval and the University of Würzburg in Germany, has
taken advantage of the ink-jet printer’s ability to print layer upon layer.
“It’s similar to a CT scan, in that the image is
created one layer at a time. The result is threedimensional,” says Barralet. “Rather than printing
on paper, we’re printing on a bed of cement powder using an acid instead of ink, which reacts with
the cement to print whatever pattern we want.”
These artificial bone sections, composed mostly
of calcium phosphate, can be precisely constructed
to include holes that will guide the growth patterns
of new bone—effectively acting as biodegradable
scaffolds for regrowing bones. The new process
may eventually be used in reconstructive surgery or
other types of bone repair, and could prove much
more effective and less risky than harvesting bone
from elsewhere in the body.
■ This research is funded by the Québec Ministère des

Relations Internationales’ Québec-Bavaria Exchange
Program.

Claudio Calligaris

Knee Bone’s Connected to the…
Ink-jet Printer?

Jake Barralet: Ink-jet printers make for
better bone grafts

Breast Cancer Breakthrough
ously furthering our understanding of these
deadly tangles of DNA segments. Foulkes,
Director of McGill’s Program in Cancer
Genetics and Chief of Cancer Genetics at
the Jewish General Hospital Cancer Prevention Centre, recently characterized two
mutations on the PALB2 gene that seem to
relate to a particular breast cancer “signature.” Foulkes and his colleague Dr. Marc
Tischkowitz collaborated with researchers

Courtesy of Dr. Michel Tremblay

Our genes are busy little multitaskers.
Take PTB1b. At normal levels, PTB1b‘s
enzyme helps regulate cell growth and cell
division. Too much PTB1b, however, causes
cells to grow out of control. Now Dr.
Michel Tremblay, Director of the McGill
Cancer Centre, has found that 40 per cent
of breast cancer cases in women present
overexpression of PTB1b.
A mere seven years ago, Tremblay linked
this same gene to obesity and diabetes—
and at least one pharmaceutical company
is already doing human trials for PTB1bsuppressing drugs. This quick progress may
mean that a breakthrough breast cancer
drug is just on the horizon. “Adapting
these compounds is all that is needed to
attack breast cancer,” Tremblay explains.
Of course, just as one gene can be linked
to more than one disease, a disease like
breast cancer involves a number of genes
working in concert. Fortunately, researchers
such as Dr. William Foulkes are continu-

Researchers first discovered that overexpression
of the PTB1b gene led to obesity in mice.
They now know that this same gene also plays
a key role in breast cancer.

at Harvard’s Dana-Farber Cancer Institute,
the Institute of Cancer Research in Britain
and the Netherlands Cancer Institute.
Foulkes describes their discovery as another
“factual brick” in our still-under-construction understanding of breast cancer.
“Approximately 10 genes, including
PALB2, have now been associated with a
twofold or greater risk for breast cancer,”
says Foulkes. “We’re not yet clear on the
exact importance of PALB2, but carriers of
mutations in these genes do have a higher
than average risk for breast cancer—and
therefore require special surveillance,
including magnetic resonance imaging,
and may opt for preventive surgery.”
■ Dr. Tremblay is the Jeanne and Jean-Louis
Lévesque Chair in Cancer Research; his research
is funded by the Cancer Research Society, the
Canadian Institutes of Health Research, the
Weekend to End Breast Cancer and Rethink
Breast Cancer. Dr. Foulkes’s research is funded by
the Canadian Breast Cancer Research Alliance.
McGill University
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The Steacie
and a Slew of Sloans

Fotolia

Diabetes Genes Discovered
Dr. Robert Sladek recently found a quartet of DNA
needles in a veritable haystack, a discovery that will
change how we think about type 2 diabetes. Sladek,
an endocrinologist at the McGill University and Genome
Quebec Innovation Centre, joined Dr. Constantin
Polychronakos from the McGill University Health
Centre—plus researchers from Canada, Britain and
France—to search the entire human genome for genes
linked to type 2 diabetes. The team compared hundreds
of thousands of fragments from diabetic and healthy
patients. The gamble paid off. Repeatedly.
“Of the four genes we have identified,” says Sladek,
“two are involved in the development or function of
insulin-secreting cells and one plays a role in the
transport of zinc, an important mineral required for the production of insulin.” The
function of the fourth gene is still unknown but, based on the sequencing of the
human genome, the researchers suspect it’s associated with diabetes.
Nearly two million Canadians live with type 2 diabetes. It’s a complex disease,
believed to be the result of a multifaceted interplay between genetic and
environmental factors. The mere presence of all four of these newly identified
genes does not guarantee a person will develop type 2 diabetes; rather, it
significantly increases the odds that certain lifestyle choices (particularly an
unhealthy diet and lack of exercise) will lead to the disease. Prediction may
therefore mean prevention.
“If we examine a newborn’s DNA and discover that he has a 70 per cent chance
of developing diabetes if he lives like the average North American,” says
Polychronakos, “then we can give advance warning for this kid to acquire good
lifestyle habits—and hopefully prevent the disease from ever starting.”

It’s already a big awards year for researchers in the
Faculty of Science. Victoria Kaspi is this year’s
winner of the Steacie Prize in the Natural Sciences,
which recognizes a young scientist or engineer for
notable contributions to research in Canada. Kaspi,
who is McGill’s Lorne Trottier Chair in Astrophysics
and Cosmology and the Canada Research Chair in
Observational Astrophysics, received the $15,000
award for her groundbreaking work on neutron
stars.
Each year, the New York-based Alfred P. Sloan
Foundation awards 118 two-year fellowships,
each worth $45,000 U.S., to early-career scientists.
This year, four McGill researchers received Sloan
Research Fellowships: Mathieu Blanchette,
professor at the Centre for Bioinformatics of the
McGill School of Computer Science, uses complex
algorithms to decode the function of DNA;
Aashish Clerk, professor in the Department of
Physics, is a theoretical condensed matter physicist
who explores the complex quantum-mechanical
behaviour of electrons in nanostructures; Patrick
Hayden, professor in the School of Computer
Science, is a Rhodes Scholar and McGill graduate
whose work focuses on developing new ways to
manipulate quantum information at the very limits
of the laws of physics; and Jacques Verstraete,
professor in the Department of Mathematics,
works in the relatively new areas of extremal and
probabilistic combinatories. McGill’s Sloan showing
outperformed all other Canadian universities, as
well as Cornell, Johns Hopkins and Yale. ■

■ This project is funded by Génome Québec and Genome Canada.

Taylor Takes
Templeton
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Killam Quartet

Courtesy of the Templeton Foundation

On May 2, during a private ceremony
at Buckingham Palace, the Duke of
Edinburgh presented McGill philosophy professor emeritus Charles Taylor
with the 2007 Templeton Prize for
Progress Toward Research or Discoveries About Spiritual Realities. The
prize is worth £800,000 (approximately $1.7 million, making it the
world’s largest annual monetary
award for an individual.
The award recognizes Taylor’s
longstanding investigations into the
secular and spiritual dimensions of
problems such as violence and bigotry. He is the first Canadian to receive
the Templeton Prize. ■

Charles Taylor: Winner of the 2007
Templeton Prize

Patrick Selvadurai and Rod Macdonald
are the latest McGill scholars to win Canada’s
most prestigious lifetime research award:
the Canada Council for the Arts’ $100,000
Killam Prize.
Selvadurai is William Scott Professor and
James McGill Professor in the Department of
Civil Engineering and Applied Mechanics. He is
internationally recognized for his work in
theoretical, applied and computational mechanics. His work in geomechanics—applying
engineering principles to soil and rock—has
led to the creation of safer storage facilities for
nuclear waste.
Macdonald, former Dean of Law and current
F.R. Scott Professor of Constitutional and Public
Law, is a public intellectual known for wideranging interests that include child abuse, small
claims court and aboriginal justice. ■

Fotolia

Keep Watching the Chilly Skies

Steering Clear
of Danger
When the Titanic sank in 1912, dooming
1,500 of its passengers, it was far from
the first vessel to fall prey to the icebergs
that stalk the North Atlantic. And even
with all the improvements to navigational
safety that have been made since, ships are
still at risk of unexpected encounters with
a silent frozen menace.
Working with scientists from the National
Research Council’s Canadian Hydraulics
Centre and the Canadian Ice Service branch
of Environment Canada, Stuart Savage,
emeritus professor of civil engineering,
helped develop a computational model to
better predict an iceberg’s movement after
being “calved” from the massive glaciers of
Greenland.
Fed information on ocean currents, wind
patterns and characteristics of the iceberg
itself, the model should help ship captains
avoid unwelcome surprises; the program
will also be used to manage icebergs in
the vicinity of oil-drilling platforms. Testing
in the Grand Banks has shown the model to
be at least 30 per cent more accurate than
existing forecasting techniques.
Advances in ship design and navigational
systems make another Titanic-sized catastrophe highly unlikely. However, notes
Savage, icebergs are still a threat to ships
and off-shore drilling projects.“Even a chunk
of ice that’s just five or six metres in diameter can do a lot of damage,” he says.
“What we want to do is to prevent the
probability of a collision or an oil spill before
it’s even a danger.”

Outer space is not far, some wit once observed. It’s only an hour’s drive away, should you
be so lucky to have a car that goes straight up.
To get his view on outer space, McGill physics professor Matt Dobbs had to go
considerably further. As a member of the South Pole Telescope (SPT) team, he spent the
beginning of 2007 in Antarctica’s white wastes. The SPT is a partnership between
McGill and eight American institutions. With an imposing 10-metre-wide antennae dish,
the telescope is designed to scan the wallpaper of the universe: cosmic microwave
background (CMB) radiation, the afterglow light from the Big Bang released long
before planets, stars and galaxies formed.
CMB radiation suffuses the entire universe, but the South Pole is a particularly good
place to see it. On the electromagnetic spectrum, CMB falls between heat radiation and
radio waves, making it easily absorbed by water vapour in the atmosphere—and
therefore tough to observe. The South Pole’s high elevation (read: thin atmosphere) and
dry climate, however, makes for an ideal CMB-spotting environment.
CMB radiation backlights all the objects in the universe. When these objects are
particularly large, like galaxy clusters, there is measurable distortion in CMB. (In the
shadow theatre of the universe, CMB is the light, galaxies are the puppets, and
distortion is the shadow.) The strength of this distortion does not fade over distance,
making CMB an indispensable tool for discovering very, very remote galaxy clusters. By
measuring small angular scale features in CMB, the telescope may help astronomers
detect previously unknown clusters—invaluable data for demystifying the history of how
the universe has grown.
Dobbs spent a frigid month helping to build the receiver and readout electronics for
this enormous high-tech window to the sky. Working in the South Pole’s extreme
weather was not easy; even brief forays outside could lead to frostbite. The local
weather crew described conditions one day as “Skies: going to hell. Temperature: Going
to hell in a handbasket. Tomorrow: Even worse.”
Nonetheless, Dobbs left the bottom of the world feeling, well, on top of the world. “As
our plane lifted off and circled back over the station,” he wrote in his polar blog, “the
pilot banked quickly to the left and back again so that the wing would dip down and give
us our last view of the South Pole Telescope—commissioned and ready to bring back a
year’s worth of exciting new science.”
■ The South Pole Telescope is funded by the National Science Foundation, the Kavli Foundation and

the Gordon and Betty Moore Foundation. McGill participants received additional funding from the
Fonds québécois de la recherche sur la nature et les technologies and the Natural Sciences and
Engineering Research Council of Canada.

The South Pole
Telescope, with crew

■ This research was funded by Natural

Resources Canada’s Program of Energy Research
and Development, and the Natural Sciences and
Engineering Research Council of Canada.
McGill University
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“

There is a golden thread
running through my
research: a quest to uphold
the fundamental dignity
of all in legally workable
ways, while acknowledging
that the law itself has often
been a source of oppression.

”

– PROFESSOR FRÉDÉRIC MÉGRET

Allen McInnis

Frédéric Mégret’s tour
as a UN peacekeeper
in Sarajevo (above
right) made him
keenly aware of the
limitations of
international law.
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From the Warsaw Ghetto to Sarajevo,
the international community has too
often failed victims of mass atrocities.
Now, Frédéric Mégret is exploring how
the globalization of law can embolden
the spirit of resistance—and prevent
genocides.
By Jacquie Rourke

Is the pen mightier than the sword? McGill law professor
Frédéric Mégret, who has wielded both, believes the old
adage. As a UN Protection Force peacekeeper with the
French army in 1995, Mégret witnessed the misery and
suffering caused by the shells, snipers and starvation ravaging
Sarajevo—and, when his eyes met those of the Bosnians he
was trying to protect, he felt “the embarrassment of not
being able to do much.” Mégret didn’t need front-line
experience to know that something had to be done to stop
ethnic cleansing (“That wasn’t a revelation”), but his tour of
duty did open his eyes to how the UN works—and how it
doesn’t work. The experience informs his current research on
how the globalization of law can empower individuals and
social groups to better resist violence.
“This whole idea that the benevolent international
community is going to come to your rescue if you get into
harm’s way is simply not happening,” says Mégret. “The only
assistance the Jews got in the Warsaw Ghetto was from
themselves and the Polish underground; the Allies didn’t
parachute in a single weapon. That’s the fundamental danger
in investing too much hope in international intervention: one
gives the impression that the international community is
coming to the rescue, and then one abandons people … but
only after having destroyed their local capacity for resistance.”
Mégret is engaged in a long-term, SSHRC-funded research
project on the tradition of resistance to oppression and
tyranny, trying to recast resistance in light of current
international legal developments. The goal is to empower

Courtesy of Frédéric Mégret

Resistance
Isn’t
Futile

people who are caught in conflicts or situations where there
is no real prospect of a local judicial remedy, where
democracy is non-existent and where the international
community is unlikely to intervene. International law, Mégret
argues, could provide a more solid normative base to those
who seek to resist or even rebel against their state. “The
‘Nuremberg precedent’—the idea that soldiers should
disobey orders instructing them to commit atrocities—is
something that can and should be extended to the general
population,” he argues. The aim is not to create chaos and
to destroy sovereignty; rather, international law should
embolden individuals, in certain extreme circumstances, to
take matters into their own hands by, for example, engaging
in broad campaigns of civil disobedience.
Mégret’s interest in how the law helps, or hinders, individual empowerment isn’t limited to the idea of resistance.
Another of his research projects deals with how persons with
physical or mental disabilities have been “massively discriminated against,” often as a consequence of the law itself.
He is currently analyzing the UN Convention on the Rights of
Persons with Disabilities, a landmark 2006 document which
outlines the first-ever international standard for disabled
people’s human rights. His thesis is that the way disability
rights are conceived in the Convention—which is the most
holistic and comprehensive treatment of the subject to
date—has a lesson to teach about international human
rights in general. “The Convention on Disabilities,” he says,
“can also help us think about the ways in which human
rights are universal—the same for all—yet need to take
into account the irreducible experience of certain categories
of human beings.
“In a sense,” he continues, “there is a golden thread
running through my research: a quest to uphold the
fundamental dignity of all in legally workable ways, while
acknowledging that the law itself has often been a source of
oppression. What matters is more than remedying discrete
prejudices, however. The project is about changing the way
we think about the law, so that one may truly turn it into an
instrument of emancipation.”

■ Frédéric Mégret is the Canada Research Chair in the Law of
Human Rights and Social Diversity.
McGill University
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Making Cents of

Owen Egan

Emerging
Markets
Vihang Errunza estimates
that emerging markets —
particularly the “BRIC”
countries (Brazil, Russia,
India, China) — will account
for close to 50 per cent of
the global economy within
the next 25 years.
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Dispelling myths about the
developing world’s economies

Photos.com

By Jonathan Monpetit

When The Economist declared last year that no serious
investor can afford to ignore emerging markets (EMs),
Professor Vihang Errunza bit his tongue.
For more than 30 years, Errunza has been preaching
about the opportunities afforded by developing world
economies. In fact, his 1974 doctoral thesis was among
the first to broach the idea that perhaps investing in
countries like China and India wasn’t so crazy after all.
“I came up with the very simple idea that to have
portfolio capital flowing from developed economies to
emerging markets would be beneficial to both sides,”
says Errunza, a professor in the Desautels Faculty of
Management. “The developed countries share in the
growth prospects of these emerging markets. The
emerging markets, in turn, get a much-needed additional source of risk capital, which helps develop local
institutions, increases their economic growth rate and
lowers the cost of capital.”
Errunza isn’t surprised that three decades of thinking
about EMs has suddenly come to a head. Aging populations and low growth rates mean the world’s
developed markets no longer present the lucrative
growth opportunities they once did. At the same time,
consumers and suppliers in the developing world are
chomping at the bit; Errunza estimates that EMs—
particularly the “BRIC” countries (Brazil, Russia, India,
China)—will account for 50 per cent of the global economy within the next 25 years. BRIC markets are also
proving rather responsive to the environmental warning bells, exploring renewable energy sources such as
wind (India) and solar (China) power. “In the long
run, it’s in everybody’s best interests to have these economies grow and become part of mainstream global
capital markets.”
But while Errunza is credited with helping kick-start
the trend toward EMs, he hasn’t rested on his laurels.
He recently completed a major research project that
furthers his 1985 study on international asset management, which established a pricing model for emerging
market securities.
The 1985 study, which has since become required
reading in many PhD programs, established empirically
what has been one of the long-running themes of
Errunza’s research: although EMs can be volatile over
the short term, they offer significant returns to patient
investors. Errunza’s new project doesn’t only take into
account the traditional barriers faced by EM investors,
but also seeks to explain the risk posed by fluctuating
exchange rates.
The authority Errunza enjoys on the topic comes
from having been able to provide the financial com-

munity with reliable statistics and models for understanding the potential of emerging market economies.
In the early 1980s, for example, he played a lead role
in developing the World Bank’s first EM database.
The database has since been sold to Standard and
Poor’s, and is an integral tool for fund managers.
By the 1990s, country funds and American
depository receipts (ADRs) had become popular, as
investors looked to diversify their portfolios with
offerings from abroad. Globalization was kicking into
high gear, and the dapper management professor
from Mumbai had played a quiet but important role in
opening up the world’s markets. “A lot of people that
never used to invest in the market have since become
stock market investors,” he says from his corner office
in the Bronfman Building.
Of course, overturning investment orthodoxies
doesn’t happen without a fight, and many have
expressed fears that the rise of EMs spells doom for
North American jobs. But Errunza brushes aside such
fears, insisting that the Canadian economy needs the
competition. “The fact is we have to have innovation,”
he stresses. “If we don’t have innovation we’re going
to be relegated to a second-rate power status in
tomorrow’s world.”
Errunza calls the concern over outsourcing “bogus”
because it fails to address the real issues that face
our economy, mainly its ability to adapt to new challenges. Indeed, what Errunza credits for his own
success mirrors in many ways the findings of his
research. “You have to challenge, if you don’t challenge you won’t go very far,” he says. “You must learn
continuously, you must innovate continuously and
keep challenging.”
■ Vihang Errunza is the Bank of Montreal Chair in
Finance and Banking, and Associate Dean for Research
and International Relations in the Desautels Faculty of
Management.

“

The fact is we have to have
innovation. If we don’t have
innovation we’re going to be
relegated to a second-rate power
status in tomorrow’s world.

”

– PROFESSOR VIHANG ERRUNZA
McGill University
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the
From lab work to
fieldwork, McGill’s
undergraduate students
are taking learning
beyond the classroom.

Gen

By James Martin, with files from Patrick McDonagh
Anthropology professor
André Costopoulos
(centre) is excited by
the fresh perspectives
that undergraduates
Theresa Gabos (left)
and Colin Nielsen
bring to research.
Dentistry student
Romina Perri (right)
was lead author
of a paper analyzing
the strategies used
to gather participants in professor
Jocelyne Feine’s study
of dental implants.
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In August 2006, an excavation led by André Costopoulos unearthed a large stone structure near Wemindji, a
remote Cree community on the east coast of James
Bay. Drawing on his extensive knowledge of northern
European archeology, Costopoulos was confident
they’d found the edge of an ancient dwelling. His colleagues disagreed.
“I had a rebellion on my hands!” jokes the McGill
anthropology professor. What Costopoulos interpreted
as the outer wall of a big building, his teammates saw
as the ruins of a hearth which once sat at the centre of
an even bigger building. Disagreement is common in
healthy academic discourse, but the dissension on this
dig had a twist: Costopoulos’s fellow researchers were
undergraduate students.
These skeptical young archeologists are part of the
new McGill experience, which encourages undergrads
to apply their classroom smarts in labs and clinics,
open fields and archives. In 2005, McGill’s Faculty of
Science formalized this commitment by creating the
Office for Undergraduate Research in Science (OURS).
The first of its kind in Canada, OURS coordinates various research opportunities for undergrads, including
elective research courses and an annual student

research conference. Other faculties plan to soon
follow suit and some, such as Dentistry, already make
it a point to contact every eligible undergrad about
research possibilities. Individual professors also recruit
students through classroom and Web announcements.
In the 2006-07 academic year, there were almost 2,000
undergraduate researchers at McGill. As students catch
on to the benefits of doing research, that number will
only grow.
There’s an undeniable appeal to getting one’s hands
dirty, figuratively and literally. “Doing research gives you
a perspective that you can’t find in the classroom,
where everything seems very theoretical,” says Colin
Nielsen, 24, an archeology student who participated in
the Wemindji dig. “Pulling ancient stone scrapers out
of the ground in James Bay myself is more satisfying
than reading about someone else doing it.”
But research is more than a break from the classroom.
“School isn’t just about learning facts or techniques,”
says Jay Nadeau, a professor in the Department of
Biomedical Engineering who began working with
undergrad researchers last year. “It’s also about learning how to say, ‘Yes, I can approach any sort of problem,
given the right background and the right tools.’ It’s
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eration
absolutely wonderful to watch these students learning
how to assemble a repertoire—whether it be physical
tools or knowledge—to answer a given question.
They’re learning how to approach a problem.”
In 2006, Nadeau recruited 12 students to participate
in MIT’s annual International Genetically Engineered
Machines (iGEM) Competition. Each year, teams from
over a dozen countries compete to design and assemble
engineered machines using the same set of genetic
parts (primarily for expression in bacteria) and their
molecular cloning skills. “We learned how research
projects are designed from the start,” says second-year
microbiology and immunology student Jamie Schafer,
20. Her iGEM team synchronized the oscillation of fluorescent protein in a group of cells—basically creating a
set of tiny blinking bio-lights. “After seeing the range of
projects at the iGEM conference, all products of the
same starting material, I fully realized the huge potential there is in being given a clean slate to develop one’s
own project.”
For Schafer, undergraduate research only fortifies her
existing interest in pursuing graduate studies. For other
students, the research experience illuminates career
possibilities they hadn’t previously considered. During

her final year of undergraduate psychology studies,
Anne Hand, 22, worked with Sonia Lupien, Director of
the Centre for Studies on Human Stress at the Douglas
Mental Health University Institute, to investigate how
reading self-help books affected the stress levels of
healthy Montreal anglophones aged 18 to 65. “Doing
research made me realize that to do international,
cross-cultural health work, you absolutely must be at
least bilingual,” says Hand, who plans on polishing her
Spanish skills by taking an immersion program next
year. “I’ve also realized that I would prefer working
with more clinical populations, or with policy decisions
at a political level—I’ve seen how policy directly
influences and frustrates the efforts of scientists at
the ground level.” This summer, she will present a poster about her research at the International Society of
Psychoneuroendocrinology conference in Wisconsin
and the Hans Selye Symposium on Stress in Montreal.
Hand’s fellow psychology student Laura Cooper, 22,
will also be presenting the fruits of her research labours
at the two conferences. Last fall, Cooper designed “DeStress for Success,” a program which uses interactive
workshops to teach new Montreal high school students
how to cope with stress. Upon submission of her

Mathematics professor
Nilima Nigam (right)
encouraged math physics
student Tayeb Aïssiou
(centre) to construct
a mathematical model to
predict cell population
fluctuation in dentistry
professor Svetlana
Komarova’s bone growth
study.
Professor Jay Nadeau
(right) recruited undergrads Adam Katolik (left)
and Jamie Schafer
for MIT’s International
Genetically Engineered
Machines Competition,
where students test their
molecular cloning mettle.
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design this summer, Cooper will finish the credit
requirements for her BA, but the program will continue
long after she graduates; a pilot study is scheduled to
begin in Montreal schools in September. Grad school is
a possibility, she says, but not for a few years. “I’d like
to find something that allows me to put some of my
research skills to use,” says Cooper, who’s considering
pursuing a career in coordinating and evaluating NGO
social programs, “but I think research will be secondary
to whatever line of work or study I find myself in next.”
“Undergraduate research gives students the chance
to experience grad school risk-free,” says Nadeau. “The
worst thing that can happen is for someone to be in
graduate school for five or six years and still not have
published a paper—but undergrad research is, hopefully, about having fun. And if they do publish, it’s icing
on the cake.”
It would seem McGill undergraduates really like
their icing: many of these young researchers are getting
an early taste of peer-reviewed publication in journals
both homegrown (such as the new McGill Science
Undergraduate Research Journal) and international.
In 2004, dentistry student Romina Perri, now 23, was
working on professor Jocelyne Feine’s clinical study into
the health impact of dental implants—satisfying work,
yet she was still itching for a project to call her own.
Feine suggested that she analyze the strategies used to
gather the study’s 250-plus participants. The result:
Perri was lead author of “Monitoring Recruitment
Success and Cost in a Randomized Clinical Trial,”
published in the European Journal of Prosthodontics
and Restorative Dentistry. The paper, which Perri presented at the International Association for Dental
Research conference in Baltimore, promises to be a
boon to cash-strapped researchers in search of costeffective recruitment methods. “The project really
helped enlarge my view of dentistry, making me aware
that there is so much in the field,” says Perri, who is
currently investigating temporomandibular joint
disorders with Dean of Dentistry James Lund. After
graduating in 2008, she hopes to pursue a postgraduate periodontics program.
Ask professors which qualities make for a good
student researcher, and the same adjectives keep cropping up: Imaginative. Open-minded. Creative. Flexible.
Self-motivated. Bold. Fearless. “They have the courage
to try new things without worrying about breaking or
wasting something,” says Nadeau. “Research is about
realizing that even ‘wrong’ data is useful data.”
Research is also about tenacity. “These students
don’t let themselves be limited by knowing that
nobody has made much headway in answering their
questions,” says Costopoulos. He recalls how one of
his undergraduates, Theresa Gabos, hit a snag in her
study of 18th-century faience. Gabos, 23, uncovered
12
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fragments of the French-made earthenware while
participating in the Pointe-à-Callière museum’s
Archaeological Field School, located at the site of the
original settlement of Montreal. She was interested in
what the fragments could reveal about early Quebec
trade networks, but existing faience typologies, largely
based on decor or design, were of little use in identifying small fragments. Undaunted, Gabos created a
new typology based on the porosity and composition
of the faience paste. “I wanted a way to categorize faience that is less subjective than the current methods,”
she says. “It was a challenge. I learned that archeology
really is a big puzzle for which you don’t have all the
pieces and you don’t know how many pieces there are.”
“Most of my time with these students is spent
reassuring them that their instincts are right,” adds her
supervisor. “And, when they hit a wall, explaining to
them why. The joys of research are easy. The frustrations are where I come in.”
Those frustrations can be legion. “It’s important for
students to develop the willingness to fail,” says Nilima
Nigam, professor in the Department of Mathematics
and Statistics. “It’s something that one has to get comfortable with, to not get disheartened when one’s
first line of attack doesn’t work. That’s where creativity
is important: if your first or second strategy doesn’t
work, you need to pick up the pieces and try something else.”
Nigam watched Tayeb Aïssiou, a 21-year-old student
in his final year studying math physics, go through this
exact process. In 2005, Aïssiou approached Nigam
about getting involved in research. She invited him to
join her co-project with Faculty of Dentistry professor
Svetlana Komarova: modelling population dynamics
among the osteoclast cells involved in bone growth.
Aïssiou’s task was to construct a mathematical model
to predict fluctuation in the cell population. “I wanted
something different from what I’d already done,”
explains Aïssiou, who had no biology background
beyond his CEGEP studies, “and thought working in
biology could be exciting.” He set about filling the gaps
in his knowledge through a regimen of self-study,
learning how to design, run and interpret biological lab
experiments. “His first few experiments were not
hugely successful,” recalls Nigam. “Even once he got
his experiments working, his first mathematical models
failed to explain what was going on. Tayeb had to try
again and again until he was able to successfully
predict something that he later observed in his experiments.” The results of Aïssiou’s diligence have opened
new directions of inquiry, and he is currently co-authoring a paper based on his work.
Nigam delights in the changes she’s seen in her star
student. “Tayeb has become gutsier,” she says. “He’s
more open to new ideas, in the sense that not every-
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Psychology students
Laura Cooper (left)
and Anne Hand
(right) helped Sonia
Lupien, Director of
the Centre for Studies
on Human Stress,
conduct research
into stress levels of
various Montreal
populations.

thing in the life sciences has a beautiful, elegant
mathematical solution. He’s learning the art of open
inquiry, and developing the research temperament.”
The research may change the students, but the
students are also changing the research. When Jay
Nadeau’s lab was having difficulty screening bacterial
colonies for expression of yellow fluorescent protein,
biochemistry student and iGEM participant Adam
Katolik, 22, plunged into an exhaustive literature
search. He uncovered a polymerase chain reaction
method so obscure that not even Nadeau had ever
heard of it—and it worked like a charm. “I’ve never seen
someone so dedicated as Adam,” says Nadeau. “He’s
very good at looking things up, which is an important
skill that a lot of graduate students don’t have.”
André Costopoulos recalls the time he and Colin
Nielsen were using three different software packages
to help another student reconstruct viewsheds (areas
visible from a fixed vantage point) of Iron Age hill
forts in southern Spain. Nielsen noticed that each
program produced slightly different results. He ran
the packages through a battery of tests of his own
design, and found a systematic relationship between
the variable of the terrain and the software.
“I was concerned with the big picture,” admits
Costopoulos. “The different viewsheds were something
I was willing to accept as a result of experimental
error—then it’s basically a problem of quantifying the

error. But Colin grew up with computers, so for him it
was a problem of finding out why different software
produced different results. His inquisitiveness not only
led to a correction of previous results, but it means
much more accurate results for all our future work.
“Undergrads throw out questions and ideas that
you’ve never thought of before, which then suggest
new hypotheses,” he adds. “When I see something
coming out of the ground, I have set ideas of what I
think it is. The students bring fresh perspectives to old
problems, which can result in very surprising and
enlightening perspectives.”
Case in point: Wemindji. In August, Costopoulos and
his undergrads will return to their James Bay dig.
Hearth or building? There’s a debate to settle.
“If the students weren’t there last year,” says the
professor, “there wouldn’t be a debate—it was pretty
obvious to me what we were looking at, so I would’ve
focused on answering other questions. But the
students keep me in line by examining my claims. So
for this year’s trip, we’re redirecting our efforts because
of their input.”
The team is excited about solving the mystery, about
applying academic theory in the field, about making a
meaningful contribution to understanding life in
northern Quebec 4,000 years ago.
“Plus,” says Costopoulos, “there’s bragging rights up
for grabs.” ■
McGill University
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Philip Oxhorn and the
McGill Centre for Developing-Area
Studies are helping strengthen
emerging democracies
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For Philip Oxhorn, the recent death of Chile’s former
dictator Augusto Pinochet was more than just another
headline. Oxhorn did graduate work in Chile during
the 1980s, when Pinochet’s reign of terror gripped
the nation. He saw troops tear-gas, club and shoot
people in the streets. He saw families nurse their
wounded, worry about their missing, mourn their
dead. But Oxhorn also saw something else: a blossoming of activity among church and human rights
groups that would ultimately drive out the dictator
and restore democracy. He was particularly struck
by how many people voiced their dissent using nontraditional activities, such as clandestinely painting
vibrant anti-Pinochet murals. The lesson: “You don’t
have to go to an organized protest to protest.”
“I was able to witness people’s growing awareness
of the importance of democratic rule,” Oxhorn recalls,
“of the importance of some kind of accountability
and the necessity of a regime change. I was able to
see how people became politically conscious for the
first time. I realized how important it was for people
to take control of their lives and to make a public
statement about what was right and what was wrong
at a time when it was very dangerous to do so.”
Today, as Director of the McGill Centre for
Developing-Area Studies (CDAS), Oxhorn is providing
new insights into such grassroots transformations.
CDAS is a nexus of scholars dedicated to understanding the foundations of democratic development
and the current challenges to democracy. By drawing
on a broad intersection of disciplines, Oxhorn says,
“the centre is bringing research and real political
experience together to share ideas with the widest
possible community. We’re making a bridge between
academics, civil society, policy-makers, the private
sector and NGOs.”
Among other projects, CDAS works at examining
how local groups respond to issues related to gender,
health policy and the rights of indigenous people. A
particular challenge is helping these often
marginalized groups join the formal political process
and contribute to the long-term stability of young
democracies. “You’re not going to get effective,

While doing
graduate work in
Pinochet-era Chile,
Philip Oxhorn
(below) realized the
crucial role of public
statements, such
as murals (opposite
page), in the
blossoming of
political
consciousness.
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By Jeff Roberts

sustainable development unless real people who
stand to benefit from it also have a say in designing
and implementing it,” says Oxhorn, “and in ensuring
that there is accountability so the money doesn’t go
off into someone’s pocket.”
The centre’s research not only serves to help
empower local groups, but also proposes new means
for foreign governments and aid agencies to better
nurture effective democracies. At the same time,
however, Oxhorn advocates a realistic perspective
on what outsiders can accomplish. “We can’t do the
work of civil society,” says Oxhorn. “All we can do is facilitate and find ways to help them flourish.”
Presently, CDAS comprises 35 professors and 17
grad students. Since receiving an infusion of funding
from the Canadian International Development
Agency (CIDA) in 2006, the centre has undertaken a
number of new initiatives to share its research with
those working in or with emerging democracies. An
electronic journal, Foresight: Thinking About Tomorrow’s Development Problems Today, takes a longterm approach to questions about creating and
strengthening democracies. This past March, CDAS
hosted a conference about the challenges facing
development in sub-Saharan Africa; in June, it also
organized a discussion session at the International
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Former PM joins CDAS
At the 2006 International Economic Forum of the
Americas/ Conference of Montréal, Joe Clark participated
in a panel about governance and institutional reform.
Centre for Developing-Area Studies director Philip Oxhorn
moderated the panel, impressing Clark with his discussion
of the centre’s mission. In fact, the former prime minister
of Canada and secretary of state for external affairs was so
impressed that, six months later, he joined CDAS as a
Professor of Practice for Public-Private Sector Partnerships.
“Canada’s active leadership on international development
has been a distinguishing characteristic of both our foreign
policy and our national identity,” says Clark, who recently
traveled to Nigeria and the Democratic Republic of the
Congo to observe those countries’ historic yet troubled
presidential elections. “McGill has a strong reputation and
a deep interest in those issues, and I look forward to
working with students and faculty in examining ways to
strengthen that essential Canadian role in the world.”
Oxhorn praises Clark as one of Canada’s most effective
foreign ministers, and is thrilled to have him on board.
“Over the course of the past year,” Oxhorn says, “the
CDAS has undergone a major renewal with the goal to put
McGill at the forefront of development studies and
research, and further link our academic activities to realworld problems and problem solving. Mr. Clark’s appointment reflects that process and brings it to a new level.”
Clark is not teaching during the first year of his
professorship, but has been a regular guest lecturer in undergraduate and graduate courses. In January, he gave a major
public lecture, addressing what he sees as recent “troubling
departures” from traditional Canadian foreign policy. He
has also spearheaded several CDAS initiatives, including
conferences on Africa’s development challenges and
Canada’s relations with the English-speaking Caribbean. ■
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Economic Forum of the Americas/Conference of
Montreal. Participants at other recent CDAS events
have included the director of the World Bank’s
Economics of Education program, Somalia’s Minister
of State for Defence, and the president of the
Nepalese Institute for Conflict Management Peace
and Development. Last fall, a prominent Canadian
became part of CDAS when former prime minister Joe
Clark was appointed as a Professor of Practice for
Public-Private Sector Partnerships.
“A lot of lip service has been paid in the past 10
years to participatory development,” says Oxhorn,
“but is that really participatory? Are people really
seeing their interests served? What kinds of housing
policies really reach the poor? What are truly effective
ways to deliver HIV/AIDS medicine?
“We’ve got expertise that agencies like CIDA can
use,” he adds. “The centre’s approach to research is
to collect and analyze data so we’ve got the evidence
that says which best practices are really the best—and
then share our research with policy-makers so they can
design better policies that are more likely to succeed.”
■ The McGill Centre for Developing-Area Studies receives

funding from McGill University and the Canadian
International Development Agency.

“

You’re not going to get
effective, sustainable
development unless real
people who stand to
benefit from it also have
a say in designing and
implementing it.

”

– PROFESSOR PHILIP OXHORN
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Distributed Digital Music Archives
and Libraries researchers
are liberating music from the
vinyl vaults—using a high-powered
microscope
By James Martin

In the era of the digital download, when
ghostly MP3s float freely from computer to
cellphone, and the collected works of ABBA
and Zappa can slip comfortably into a shirt
pocket, it’s easy to forget that music recordings
were once inextricably tied to physical objects.
From 78 RPM shellac discs to long-playing
vinyl albums (LPs), the 20th century produced
at least a million discrete analog phonograph records. The Schulich School of Music’s
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“

People spend hundreds of thousands of dollars
on their stereo systems thinking that they’re better—but
what does it mean to be better? We need to find the
people who have golden ears, and determine what they can
actually hear, and what they’re only pretending to hear.

iStock

”

Researchers use a
$300,000 microscope to
scan an LP’s grooves
(above). The scan is
then converted into a
playable 3D computer
image (above right).
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Distributed Digital Music Archives and Libraries
(DDMAL) research program is developing the technology to digitally preserve the sounds found in those
dusty grooves.
The basics of phonograph technology changed little
from 1878, when Thomas Edison built his first record
player, to the rise of the compact disc in the early 1990s:
a needle, or stylus, moves through a circular groove
carved into the surface of a spinning plastic disc, giving
off vibrations that are converted into an audible electric
signal. The traditional method for digitizing analog
recordings involves a standard turntable, an analog-todigital converter, and a CD burner. Results vary according to the equipment: armchair audiophiles can get in
on the action for a few hundred dollars, but projects
requiring archival-quality recordings—such as the
Schulich School of Music’s ongoing quest to digitize its
vast collection of Handel recordings (originally amassed
by the late McGill alumnus David Edelberg, it’s the
world’s most extensive Handel LP collection)—necessitate a decidedly larger investment. And that’s not the
only catch.
“Every time you place a phonograph needle on a
record,” explains Ichiro Fujinaga, a DDMAL researcher
and professsor in the Schulich School of Music, “the

– PROFESSOR ICHIRO FUJINAGA

record gets damaged.” Damage from a single play
may be negligible for pristine vinyl, but potentially
catastrophic for a fragile disc that’s the only known
copy of a specific recording.
That’s why Fujinaga and his DDMAL co-researchers
are exploring a radical alternative to the stylus: optically
scanning an LP to create a precisely detailed 2D or 3D
image of its surface. Using a white-light interferometry
profiler—a $300,000 microscope usually reserved for
industrial applications like quality control inspection of
computer hard drives—they scan the unique widths
and depths of an LP’s grooves. Fujinaga then uses
software that simulates how a needle would traverse
these virtual grooves, converting that movement into
a digital waveform—which is transformed into audible
sound, essentially “playing” the image. In addition to
eliminating surface noise due to dirt or scratches, this
non-invasive digitization method can be used to safely
recover sound from worn, or even broken, records
that would otherwise be unplayable.
In November 2006, Fujinaga and his researchers
became the first people in the world to hear a 3D
image converted into stereo sound. (Other researchers
have done this with mono records, a far less complicated undertaking than two-channel stereo.) “It was
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Professor Ichiro Fujinaga and
PhD student Catherine Lai
explore ways to digitize and
retrieve analog recordings.

know nothing about what makes a good sound.
People spend hundreds of thousands of dollars on
their stereo systems thinking that they’re better—but
what does it mean to be better? We need to find the
people who have golden ears, and determine what
they can actually hear, and what they’re only pretending to hear.”
The project isn’t just about the music, either. The
DDMAL is also working on the problem of digitizing,
and creating meaningful metadata for, album covers
and the labels affixed to the centre of the records. It’s
a daunting undertaking that will eventually offer musicologists the incredible boon of being able to rapidly
search librettos, photos, publishing information and
liner notes.
“If we have over a million records to do, we’ll have
to start soon,” Fujinaga says. “So now is the time to do
the research on how we should do this properly.
“We want to do it right the first time, so 50 years
from now people won’t have to do it all again.”
■ The Distributed Digital Music Archives and Libraries

program receives funding from the Social Sciences and
Humanities Research Council, the Canada Foundation for
Innovation and the Daniel Langlois Foundation.
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just a sine tone,” says Fujinaga. “The recording itself
wasn’t exciting, but the achievement certainly was.”
The challenge now lies in improving the scanning
time required per album. At the lowest resolution, it
currently takes 10 days to scan one side of an LP
(some 20 minutes of music); to scan the same side at
the highest resolution would require five years.
“It makes me appreciate the power of analog,”
says Fujinaga, who moonlights as a musician in Arashi
Daiko, a Montreal ensemble which performs the ancient
Japanese drumming known as taiko. “That simple
needle gets so much information—and it’s so much
work to do the same thing digitally.
“I like to joke that our microscope is the most
expensive turntable in the world—and the slowest.”
Working with a network of sound recording engineers, pattern recognition experts and psychologists,
Fujinaga and his co-researchers are trying to determine
the minimal scanning resolution to achieve optimal
audio quality. It all depends on how much we can
really hear.
“If humans can’t tell the difference between scanning at 50 times magnification and 10 times magnification, then why spend the extra time?” he asks. “We
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Saved by the

Cell
Photo courtesy of Janet E. Henderson
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How gene-enhanced
stem cell therapy is
changing medicine
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By Andrew Fazekas

opening new frontiers. This novel treatment involves
growing stem cells, harvested from a patient’s blood, in
a state-of-the-art, sterile laboratory (one of only two
cell handling facilities in Canada). Researchers then
infuse the stem cells with synthetic DNA (designed to
reprogram the cells to produce nitric oxide, which
helps repair damaged lung blood vessels), and then
inject them intravenously back into the patient.
Galipeau and his industrial partner, Northern
Therapeutics Inc., hope that these enhanced cells will
“act locally as guardian angels to protect the damaged
lung tissue from death.”
“We are pushing the boundaries in regenerative
medicine with these innovative technologies,” says
Galipeau. “Using stem cells is probably the most
exciting technology to come along that is offering us a
novel way of treating catastrophic illnesses.”

Self-repairing livers. A simple injection
that regenerates osteoporosis-riddled
bone. An end to diabetes, Parkinson’s
and heart disease. Such notions smack
of futuristic flights of fancy, but science
fiction may soon become science fact,
as a diverse group of McGill researchers
discover how to use stem cells to restore,
and even rebuild, the human body.
Leading the charge is Dr. Jacques
Galipeau, a hematologist working at the
Jewish General Hospital. He’s bringing together
specialists from an eclectic group of disciplines,
ranging from medicine to materials science, to lay the
groundwork for the McGill Consortium for Stem Cell
and Regenerative Medicine Research. “I am hoping to
capture the unique talents and skills set found across
McGill,” says Galipeau, “and be able to work as a
multidisciplinary team developing cellular therapeutics.”

Stem cells are the blank slate of the human body, a
tabula rasa waiting to be transformed into any specialized cell: bone, nerves, blood, organs. Scribble on
the slate in just the right way and voila! you can (theoretically) direct the cells to become a new pancreas, or
lung tissue, or nerves.
The controversy over the use of embryonic stem
cells (ESC), derived from fetal tissue, has hit headlines
across the world, especially in the United States, where
federally funded ESC research is prohibited. There is,
however, another type of stem cell that holds the potential for tissue regeneration: Adult stem cells are getting
a lot of attention and support from the global scientific
community, Galipeau says, because they are derived
from the patient’s own body, thereby avoiding the
ethical issues plaguing ESC research. Adult stem cells
are not as flexible as ESCs; unlike their embryonic
counterparts, they can only transform into a cell within
their family. A marrow stromal cell, for example, can
become bone or cartilage, but not blood. But choose the
right family of cell and you’re set to unlock a chest of
seemingly miraculous cures.
In early 2007, after nearly a decade of investigating
cell therapy, Galipeau and his team at the Lady Davis
Institute for Medical Research finally began their first
clinical trial, only the nation’s second. The researchers
used gene-enhanced adult stem cells to treat a patient
suffering from pulmonary hypertension—a rare, often
fatal disease affecting the lungs, for which a risky
lung or combined heart and lung transplant is the only
current cure.
Though adult stem cell therapies, like bone marrow
transplants, have achieved only varying degrees of
success in the past 40 years, these new clinical trials are

BUILDING A COMMUNITY

In the fight against
bone and joint disease,
researchers use a
microtome (opposite,
inset) to prepare bone
specimens for light
microscopy analysis.

This unusual gene and stem cell therapeutic combination was developed in partnership with Dr. Duncan
Stewart, Director of Cardiology at the University of
Toronto—where, in November 2006, the world’s first
human patient received treatment with this technology.
Galipeau believes that advances in regenerative

Dr. Jacques Galipeau
(below) is creating
a multidisciplinary
research team to push
the envelope of cellular
therapeutics.

Claudio Calligaris

“GUARDIAN ANGELS”

Marrow stromal cells
(opposite page)
can be harvested from
a patient’s blood,
then used to grow
new bones.

medicine depend on setting up both outside and inhouse collaborations. Because stem cell research is
“the new kid on the block” and involves expertise
and technologies scattered across the country, finding
potential partners can be tricky.
Galipeau credits Canada’s nationwide Stem Cell
Network (SCN), one of 21 federal-government-funded
McGill University
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McGill researchers
are interested in how
nanoengineering
can promote cellular
healing. Jorge Viñals
(left) models the
microstructure of
materials, while Janet
Henderson (right)
explores how specially
designed bone
surfaces can promote
faster recovery from
fractures.

Networks of Centres of Excellence, with building the
partnerships that led to the current trials. Established in
2001, the SCN draws on the expertise of more than 70
leading scientists, physicians and engineers from
universities and hospitals across the country. As leader
of the SCN therapeutics group, Galipeau shepherds the
teams trying to create treatments that target several
now-incurable diseases (including stroke, Parkinson’s
disease and blindness). “The strength behind the network lies in the fact that it is trying to move away from
the paradigm of the solitary monk toiling away in his
cell, towards a more multidisciplinary team approach to
solving problems,” he says.
Now Galipeau hopes to create a local counterpart in
the McGill Consortium. The MCSCR will not only
perform basic investigative work, but will strive to
bring the latest discoveries to patients as soon as
possible. “We want to be forward thinking in putting in
place a key enabling infrastructure to move as fast as we
can to the clinic,” he adds.

Claudio Calligaris

WIPING THE SLATE CLEAN
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After a quarter century of diabetes research, Dr.
Lawrence Rosenberg, a professor in McGill’s Department of Surgery and Medicine and a collaborator in the
nascent consortium, is finally seeing the light at the
end of the tunnel. “Ultimately, I see a new treatment
for diabetes emerging, and I think we’re close,” says
Rosenberg. “There is momentum building and we’re
getting some fascinating results.”
Rosenberg and his team at the McGill University
Health Centre are developing a protein that can stimulate the body to rejuvenate its own pancreatic cells
and produce insulin again. What makes this project
unique is that, instead of actively seeking to identify
and isolate the primitive undifferentiated stem cells, the
approach assumes the pancreas retains the capacity to
generate cells that make insulin—so the focus is on
reviving that ability. The key, Rosenberg says, has been

Allen McInnis

NETWORKS

BIOCONSTRUCTION ZONE

semiconductors, MIAM’s materials scientists create
dime-sized templates with different textured surfaces.
They place stem cells on the fake bones, then determine which surfaces better promote the formation of
tissue and bone. “Breaking down the barriers between
disciplines and being able to work with different people
makes this science so exciting,” says Henderson. “It’s
amazing to think that we will be able very soon to fabricate bone-like surfaces using the same technology that
makes computer chips.”
The microenvironment scale in which MIAM works
is turning out to be the perfect match for stem cell
research. Jorge Viñals, Professor of Physics and Director
of MIAM, says that the scientists and engineers at the
institute are keen on developing partnerships with
other McGill departments. Projects on the MIAM drawing board range from building micro-sized cellular
scaffolding on which stem cells can attach and multiply
in order to help seal bone fractures, to engineering
stem-cell-infused synthetic materials which can be surgically stitched into (or even entirely replace) damaged
organs. “There is a growing awareness in both the
scientific and medical communities that there is a clear
overlap in what we do,” says Viñals, who notes that biologists are now focusing on the molecular scales that
are the traditional playground of nanotechnologists.
Galipeau is keenly aware that time is of the essence
in fulfilling the promise of stem cells. “There is a
definite excitement in developing technology that’s
never been done before. But this same passion is
what drives me as a doctor—to try and help
people with ailments for which there is currently no hope.”
For Linda Beliaut, who has suffered
from the debilitating effects of pulmonary hypertension for 15 years,
news of this clinical trial does give
her hope. The once active elementary school teacher, who used to
regularly bike and walk for miles, is
now severely limited by her constant battle with fatigue and edema.
She anxiously awaits the outcome of
the McGill trials, excited about the
prospects of having an alternative
treatment.“I can’t imagine what it would
be like to be healthy again,” she says.
“Knowing that the only current way to eradicate my illness is through a transplant, this
really would be a breakthrough.”

To manufacture these fake bones, Henderson’s team is
drawing on the expertise of researchers at McGill’s
Institute for Advanced Materials (MIAM). Using
nanotechnology equipment built for manufacturing

■ This research is funded by the Canadian Institutes of Health
Research, the Canadian Diabetes Association, the Juvenile
Diabetes Research Foundation, the Stem Cell Network and the
Canadian Arthritis Network.

MAPPING OSTEOPOROSIS

Janet Henderson, Associate Dean of Research in the
Faculty of Medicine, is trying to unlock the mystery
surrounding how stem cells can help fight age-related
diseases in bones and joints. According to Osteoporosis
Canada, treating the 1.4 million Canadians suffering
from the disease costs the country nearly $2 billion in
direct costs. Henderson warns of a looming health
care crisis that could cost billions more as baby
boomers reach the age of highest risk for osteoporosis.
“The demographics show that we’re on a trajectory
where we’re simply not going to be able to manage
this disease in 10 to 20 years time,” she says.
With age, the spontaneous repair mechanisms begin
to slow down, particularly in bones. “As you age, the
capacity to renew declines and the population of the
regenerative cells also declines,” Henderson explains.
“The research that we’re doing, if we’re successful, is
to get the stem cells that are already there in the bone
marrow to be more active and help rebuild bone.”
Traditionally, doctors administer chemical growth
factors (such as bone morphogenetic proteins) to help
bone fractures heal faster in the elderly. Henderson’s
group, however, noticed that the actual surface texture
of the broken bone had more of an effect on attracting
stem cells and stimulating growth—but nobody had
previously looked at why these cells seek out and
repair the rough surfaces of broken bone. To understand what type of bone surface attracts these stem
cells, Henderson’s team is defining the topography by
examining how high and far apart the peaks or bumps
are—in essence mapping out the landscape of the
broken bone—then creating detailed replicas.

Dr. Lawrence Rosenberg
hopes that a new
technique for reviving
fading pancreatic cells
may lead to a diabetes
breakthrough.

Claudio Calligaris

to set back the mature cells’ programming to their
primitive progenitor state—to the blank slate, as it
were. “It’s like taking you back to when you were only
six months old.”
The drug has already successfully completed human
safety trials, but the therapy won’t be ready for latestage clinical trials for another couple of years. If this
treatment does get off the ground within the next
decade, it will have significant health and economic
impacts. According to Rosenberg, 8 per cent of the
Canadian population currently suffers from diabetes,
with associated health care costs of $15 billion each
year. “That’s for a disease that was supposed to have
been cured by insulin,” he notes.
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We’ve all heard the aphorisms, but what role does nutrition really
play in keeping the doctor away? Researchers in the
School of Dietetics and Human Nutrition are delving into communities
across Quebec, from First Nations towns on the shore of
James Bay to cancer patients in Montreal hospitals, to better
understand how our eating choices can prevent disease.

By Chris Atack
Grace Egeland, researcher
with McGill’s Centre
for Indigenous Peoples’
Nutrition and Environment,
is part of the Qanuipitali
team, about to embark
on an unprecedented
survey of health in remote
Inuit villages.
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In the general consciousness, there’s an inextricable, yet
rather hazy, link between health and food. Starve a
fever. Feed a cold. And lest we forget, the mythical apple and its physician-repelling properties.
But is there scientific truth underpinning these folksy
maxims? Researchers from McGill’s School of Dietetics
and Human Nutrition, founded in 1908, are taking a
serious look at the relationship between our health and
what we eat.
“Disease prevention requires good nutrition,” says
Kristine Koski, Director of the SDHN. “Some foods may
actually protect us from illness, while deficiencies or
excesses of other nutrients underlie disease processes.”
SDHN researchers are studying the effects of nutrition
on a variety of populations in order to learn more about
the complex relationship between diet, disease and
good health—and they’re taking that knowledge back
into the community to help people across Quebec and
Nunavut understand and achieve the nutritional balance needed to maintain good health.
Obesity, lack of exercise and a high-fat diet are
thought to be the major causes of type 2 diabetes, a
disease reaching epidemic levels in the Cree communities of northern Quebec; in 2002, 15 per cent of the
Cree population of James Bay had diabetes—three

times higher than the incidence of occurrence in
southern Quebec. Diabetes isn’t as prevalent in Nunavut,
but Inuit communities want to engage in prevention
efforts before it is too late.
These northern communities are isolated and small;
the largest has about 4,000 residents and is linked to
its nearest neighbour by 100 kilometres of partially
paved road. High transportation costs and the short
shelf life of fresh produce therefore make refined carbohydrates cheaper than vegetables and fruits. Inflated
food costs are most pronounced in Nunavut, where it
typically costs $300 to feed a family of four for a week—
that’s double the cost of the same market food items
in Montreal. Factor in a high rate of unemployment
and poverty in the north, says Grace Egeland, Canada
Research Chair in Environment, Nutrition and Health
and researcher with the Centre for Indigenous Peoples’
Nutrition and Environment (CINE), “and it’s clear that
you can afford the pasta but not the meatballs or the
fresh salad greens.”
Since 2005, Egeland has been working with Inuit
communities and the Cree Board of Health and Social
Services of James Bay. “We’re looking at the extent of
traditional and market food consumptions, and the per
cent of energy people are deriving from nutrient-poor,
energy-dense food,” says Egeland. “Earlier surveys
showed traditional foods—moose, fish, fowl—are consumed more by individuals over 40. People under 40,
especially children, eat far less traditional food and
more junk food. Younger people are more likely to
adopt a modern lifestyle and diet, and less apt to take
part in activities such as hunting and fishing.”
To measure junk food intake, researchers measured
blood levels of trans fats, usually associated with chips,
fries and baked goods containing hydrogenated oils.
“People consuming more junk food had more trans
fats in their blood,” explains Egeland. “This is worrying,
because trans fats are a risk factor for cardiovascular
disease, and possibly for type 2 diabetes.”

iStock, C. Jensen
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The NuAge study, led
by Katherine Gray-Donald,
is Canada’s first in-depth
investigation into how
eating habits impact aging.

“

These children are getting heavier and this has
serious potential health consequences, because
obesity is strongly linked to type 2 diabetes.
Some years ago, the community realized the
threat and said, in essence, to health care
professionals, ‘Help us protect our children.’
Our research is aimed at doing just that.

”

– PROFESSOR KATHERINE GRAY-DONALD

Egeland’s research has led to interventions—actions
to modify unhealthy habits—designed in consultation
with local communities. One such intervention builds
on native people’s strong oral tradition by using local
radio to engage in health-promoting storytelling.
“Community leaders see radio as a key medium for disseminating culturally appropriate messages about
nutrition,” says Egeland. “So, for example, elders talk
on radio about seaweed and plants and berries. Later
in the broadcast, these traditional food items are discussed from a modern nutritional perspective that can
guide healthy market food choices.”
Type 2 diabetes is also a worry closer to home. As
Scientific Director of the Kahnawake Schools Diabetes
Prevention Project, Katherine Gray-Donald is focusing on
preventing the disease in children living in the Mohawk
community, located 15 kilometres southwest of downtown Montreal. Adult residents of Kahnawake already
have more than twice the incidence of type 2 diabetes
found in the general population—and there’s a risk of
even higher numbers for the next generation of adults.
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“The KSDPP is a community-research partnership
aimed at finding ways of improving diet and physical
activity amongst youngsters,” says Gray-Donald. “These
children are getting heavier and this has serious potential health consequences, because obesity is strongly
linked to type 2 diabetes. Some years ago, the community realized the threat and said, in essence, to
health care professionals, ‘Help us protect our children.’
Our research is aimed at doing just that.” The KSDPP
has implemented several interventions, such as a daily
20-minute walk, that have greatly increased physical
activity in the schools, and has initiated a ban on serving unhealthy foods in cafeterias.
Gray-Donald’s other major research project looks
at the other end of the age spectrum. The five-year
NuAge study is Canada’s first longitudinal, in-depth
investigation into how eating habits impact aging.
The research team hopes to learn how improved nutrition supports “successful” aging. Three years ago, the
research team enrolled nearly 1,800 independentliving Quebecers (ages 68 to 82) from Montreal and
Sherbrooke. At the outset, the participants underwent
extensive nutritional evaluations, including dietary
intake, body fat measurements and blood samples.
Over the course of five years, they’ll participate in an
annual, extensive half-day battery of tests, plus regular
phone surveys, designed to measure changes in
strength, weight loss, cognitive abilities and autonomy.
For the elderly, losing weight tends to equate to losing muscle—making them weaker, more liable to fall,
and less able to participate in physical activities (which
contributes to further decline)—which is why GrayDonald is particularly interested in causes of unexplained
weight loss. “In the first year, 9 per cent of our group
lost more than 5 per cent of their body weight,” she
says. “Some were sick, but others weren’t. We’re
looking at what changed in their diets, what happened
in their lives during the period of weight loss, and trying to understand why weight loss occurred.”
Hope Weiler, Canada Research Chair in Nutrition,
Development and Aging, is working with NuAge to
establish the role of vitamin D in healthy aging. The
project is just one part of Weiler’s series of pan-generational vitamin D studies, and indicative of a larger trend
toward studying this long-ignored vitamin. (Vitamin D
is traditionally associated with childhood rickets, and
little else, but recent research suggests that deficiencies
may significantly contribute to cancer, multiple sclerosis,
juvenile diabetes, influenza and osteoporosis.) In
August 2007, Weiler will join Grace Egeland for a CINE
study called Qanuipitali (“How about us, how are
we?”). Travelling on the Canadian Coast Guard ship
Amundsen, researchers will conduct an unprecedented
survey of health in remote Inuit villages; Weiler’s
research will focus on the vitamin D status of children
and women. Working with Dr. Celia Rodd, Director of

Pediatric Endocrinology at the Montreal Children’s
Hospital, Weiler is also conducting a pivotal study in
infants to see how much vitamin D is needed for optimal health outcomes (such as bone mineralization).
Over a period of 11 months, growth measurements,
X-rays and blood samples are used to measure how the
infants’ bones are progressing. The researchers hope the
study, which began in March 2007, will offer the first
clear definition of vitamin D requirements; the results
may be used to revise Health Canada’s policy for vitamin
supplementation in healthy infants.
In October, Weiler will begin a six-month pilot study
with Ste. Anne’s Hospital for Veterans (in Sainte-Annede-Bellevue, in Montreal’s West Island) to determine
the correlation between patients’ levels of vitamin D

and the risk of mortality and functionality. During the
summer months, vitamin D is predominantly derived
from sun exposure but, she explains, “as people age,
they may not be outside as much. And anybody who
must stay inside—such as people who are hospitalized—rely heavily on diet to get vitamin D.” During
the Ste. Anne’s study, researchers will monitor levels of
25-hydroxy vitamin D in the blood of patients (most of
whom are in their 80s) hospitalized for various chronic
health conditions. “We’ll be studying the relationship
between nutrition, seasonal factors and vitamin D,”
Weiler explains. “We hope to correlate vitamin D levels
with functioning and strength. Some research suggests
there is a relationship between vitamin D levels and
patients’ ability to carry out daily activities, and also
their muscle strength—but we’re not sure why, or
how strong the link is. Based on what we learn, we’ll
design an intervention to improve vitamin D status
and health.”
Another SDHN researcher, Linda Wykes, is conducting her own hospital study, with an eye toward
using nutrition to help speed recovery from surgery.
The William Dawson Scholar is exploring innovative
interventions which incorporate both anesthesia and
intravenous feeding. “We call ourselves the NASTY
team, which is short for nutrition, anesthesia and
surgery,” says Wykes. “Our team has done multiple
studies in cancer patients at McGill University Health
Centre hospitals, and our results have helped us design
a two-pronged intervention for this group.”
The body responds to the stress of surgery by secreting stress hormones and breaking down proteins,
which can lead to muscle loss and impaired functions
of the immune system—which, in turn, delays recovery.
To prevent this response, Wykes and her colleagues
give patients a little something extra. Two things, actually: epidural anesthetic (during and after surgery),
and an intravenous meal of glucose and amino acids. The
drugs ensure pain signals never reach the brain, stemming the flow of stress hormones and allowing the
body to make better use of the nutrients. Patients receiving this intensive approach actually have a net gain of
body protein after surgery, and meet discharge criteria
sooner than those treated using standard protocols.
“Nutrition is a key concern, at any age and in every
population, as more and more research shows,” Koski
says. “It’s a topic the medical community is now taking
very seriously indeed. As our school approaches its
centenary in 2008, you might say nutrition is a science
whose time has come.”
■ Funding for these research projects includes the Canadian
Institutes for Health Research, the Cree Board of Health and
Social Services of James Bay, the Niskamoon Corporation, the
Social Sciences and Humanities Research Council, the
Government of Canada’s International Polar Year Program
and Dairy Farmers of Canada.

McGill researchers are
studying how nutrition
interventions may create
healthier hospital
patients. Hope Weiler (top)
is studying the vitamin D
requirements of patients
at the Ste. Anne’s Hospital
for Veterans.
Linda Wykes (bottom)
is using a combination
of anesthetic, glucose
and amino acids
to speed recovery from
surgery.
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McGill researchers are at the forefront of
a whole new kind of environmentally friendly
chemistry. Replacing toxic solvents with
water, turning CO2 into biodegradable plastic—
you might say they’re saving the world one
molecule at a time.

The

Green
Fotolia, iStock, C. Jensen
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Professor Marcus
Lindström is part of
a new generation that
is thinking outside
the traditional
chemistry tool box.

By Mark Shainblum

The word organic has become shorthand for Earthfriendly, health-conscious awareness of everything
from cotton to coffee. Organic chemistry, however, is
an entirely different beast. It focuses on reactions
using what scientists call organic compounds, composed primarily of carbon and hydrogen. A far cry
from the popular consumer denotation, the name
stems from the erroneous 19th-century belief that
organic compounds could only be synthesized in living
organisms through the vis vitalis. Although it has
nothing to do with this life force, organic chemistry
most certainly now informs almost every aspect of
our lives. Pharmaceuticals, food flavouring, microchips:
there’s nary an industrial process or product that isn’t
the end result of an organic chemical reaction.
Unfortunately, the same processes that engender our
computer-loving, fuel-guzzling, antibiotics-popping
lifestyles are also poisoning the planet with persistent
organic pollutants like polychlorinated biphenyls (PCBs).
But all that is about to change.
“Chemistry is the only field whose primary mandate
is to make new forms of matter,” says Bruce Lennox,
Chair of McGill’s Department of Chemistry. “In order to
invent new molecules, you need to have a chemical
reaction that you can implement.” In organic chemistry,

this means dissolving the solid, liquid or gaseous
starting materials in a solvent. These solvents, however,
are often highly toxic. That’s why McGill researchers are
heading a revolution that hopes to change how we do
chemistry. In the research lab and on the shop floor,
these pioneers of zero-emission green chemistry aim to
replace traditional chemistry processes with cleaner
means to the same ends—thus reducing, and even
preventing, pollution at the source.
Tak-Hang “Bill” Chan, now Emeritus Professor of
Chemistry, is widely credited as the father of green
chemistry research in Canada. Chan saw the writing on
the wall for organic solvent-based chemistry in 1989,
when almost 200 nations ratified the UN-sponsored
Montreal Protocol on Substances that Deplete the
Ozone Layer. “It was actually the first international
agreement which controlled the release of any kind of
chemical into the environment,” he says. “This made
it clear to me that volatile organic chemicals would not
be feasible in the long run.”
Chan hit upon the idea of replacing toxic solvents
with a widely available, non-toxic substance: water. The
ubiquitous wet stuff was one of chemistry’s first
solvents, but it fell out of favour with the introduction
of organic molecule upstarts (such as acetone), which
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Professor Chao-Jun Li,
(above) is the Canada
Research Chair in Green
Chemistry and one of the
field’s leading researchers.

Professor Emeritus Tak-Hang Chan
is considered the father
of green chemistry in Canada.
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were believed to be non-water-soluble. In fact, just 15
years ago water was an unthinkable solvent alternative—but that didn’t stop Chan from giving to his
then-new doctoral student, Chao-Jun (C.J.) Li, an outrageous research project: to carry out organic reactions
in water.
“People have rarely looked at using water in organic
chemistry at all,” says C.J. Li, now Canada Research
Chair in Green Chemistry and one of the pre-eminent
researchers in the field. “Some industries are still using
chemical reactions that were discovered over a century
ago.” Li broke with this tradition when he developed
ways to use metal catalysts, submerged in water, to get
many of the same chemical results that normally
require organic solvents; these reactions have numerous industrial applications. Li’s processes “maximize
atom economy” (read: they create little waste) and are
more energy efficient—making them not only environmentally friendly, but more cost-effective.
Professor Marcus Lindström, recently arrived from
Sweden’s University of Lund, is also working toward the
long-term goal of replacing organic solvents with
water. Lindström and his team have discovered what
they believe to be one of the most stable and efficient
catalysts for use in aqueous biphasic catalysis, which
completely eliminates the use of organic solvents. The
results of recent experiments, performed in collaboration with DuPont Chemoswed in Sweden, could
very well revolutionize industrial chemical production.
“What’s so exciting about this research area,”
Lindström says, “is that we’re creating new strategies
and concepts that will have a lasting impact on how
efficient we will be at making chemicals, and not
waste, in the future.”
Such improved efficiency is a tenet of the green
chemistry philosophy. Using current chemistry techniques, the production of fine chemicals (such as those
used to make fragrances) and pharmaceuticals entails
numerous steps; because organic solvents will not
dissolve organic molecules like amino acids or glucose,
other substances must be added to the mix, and later
separated from the final product. The process is
tremendously complicated. “I use the analogy of trying
to build a modern city using the techniques of the
ancient Egyptians,” explains Chan. “When they built the
pyramids, they built a ramp first and then removed it
when they were done. You cannot build a modern city
that way, it’s impossible. However, when you’re
currently making fine chemicals or pharmaceuticals,
that’s exactly what you’re doing.”
“Green chemistry is really about innovation,”
suggests Lindström. “It’s not just about replacing one
solvent with a less hazardous alternative, or one
catalyst with a similar, less toxic one—although that
type of activity has its place, of course. Our generation

Allen McInnis

needs to rediscover chemistry by thinking outside the
tool box handed to us by chemists from the last century, when being green was not always a priority.”
Audrey Moores is part of that generation. The most
recent member of McGill’s green team, the professor is
on a quest to find new, more efficient catalysts for use
in chemical reactions. “We’re working to find new
reactions that make the same thing in a shorter time,”
she says, “or with less heating, or less waste, or less
toxic reagents.” Moores is particularly interested in
the green potential of heterogeneous catalysis. In
heterogeneous catalysis, the reactant (starting substance) and catalyst are in a different form; one may be
a solid, for example, the other a gas. This means that,
unlike homogeneous catalysis, it doesn’t require
separating the catalyst from the finished product.
Saving that extra step, such as evaporation or distillation, saves money.
“That’s green in itself,” says Moores, who came to
McGill in January 2007 after completing postdoctoral
studies at Yale, “because you’re reducing the energy cost
of the process. You don’t have to do the reaction in a
batch, stop the batch, then take it elsewhere to do the
distillation. All those steps are really energy demanding.
With heterogeneous catalysis, you can even do several
steps at the same time, which is a great way to reduce
costs and waste. And you don’t risk damaging the
catalyst, which means you can reuse it, which you
often can’t do with homogeneous catalysis.”
Green chemistry isn’t just concerned with streamlining a product’s chemical birth—it’s also striving for a
cleaner burial by creating products that will innocuously
break down after they’ve been discarded. Li is currently
working on a process that would make it possible to
recycle existing CO2 into polymer plastics. “This new
plastic has extremely good properties, like durability
and strength,” he explains, “and it’s biodegradable.
Of course, it’s better to recycle it, but if it does get
thrown out, it decomposes and becomes CO2 again. It’s
CO2 neutral, meaning it doesn’t add any new CO2 to
the environment.”
Li’s work doesn’t just improve on the final act of a
product’s life: His innovation would also eliminate
petrochemicals and toxic solvents from the plasticmaking process itself. Producing less harmful waste
from the get-go is a huge step toward reducing future
toxic clean-up problems—and that’s green chemistry’s
ultimate goal.
“Preventing a problem,” notes Lennox, “is far more
satisfactory than trying to fix one.”

Audrey Moores is the most
recent member of McGill’s
green team. The chemistry
professor is studying
more energy efficient—and
less toxic—ways to create
chemical reactions.
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■ This research is funded in part by the Natural Sciences and
Engineering Research Council of Canada, the Canada
Foundation for Innovation and the Fonds québécois de la
recherche sur la nature et les technologies.
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Musculoskeletal conditions,
such as arthritis and
osteoporosis, are the most
common causes of severe
long-term pain and physical
disability. Marc McKee (left),
a professor in Dentistry and
the Department of Anatomy
and Cell Biology, and
Dr. David Goltzman, Director
of the Centre for Bone and
Periodontal Research, are
investigating the mechanisms
of these diseases.

Investigators at the
Centre for Bone and
Periodontal Research
are decoding
the mysteries of
musculoskeletal
disorders
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By James Martin

You have rocks in your head. And your arms. And your legs.
Good thing, too.
These rocks—more specifically, calcium-phosphate
nanocrystals—collect in the protein scaffolding of select
tissues. “There are billions of these nano-rocks inside your
body, binding and hardening like a cement,” says Marc McKee,
a researcher at McGill’s Centre for Bone and Periodontal
Research (CBPR) and professor in Dentistry and the Department
of Anatomy and Cell Biology. It’s these rocks that distinguish
mineralized tissues—bones, cartilage, teeth and otoconia
(minute particles in the inner ear, crucial to maintaining
balance)—from other, softer tissues, like skin or tendons.
“Most people don’t stop to think that the same rock they
might pick up on the ground is what makes them stand
upright,” adds McKee.
When all goes well, our bodies’ “rocks” are tough stuff. But
things don’t always go well. In fact, musculoskeletal conditions
are the most common causes of severe long-term pain and
physical disability, spurring the World Health Organization to
declare the 2000s the “Bone and Joint Decade.” Back
problems and joint diseases, such as arthritis, afflict hundreds
of millions of people. Advanced cancers frequently spread to
bones, thinning them and causing pain and fractures. Between
30 and 40 per cent of women over the age of 60, and
approximately 15 per cent of men, will develop fractures related
to osteoporosis (brittle bones caused by decreased amounts of
mineralized bone), a problem that is increasing as throngs of
baby boomers enter their golden years. Teeth are a problem,
too, as this aging population becomes a prime target for
bone and tooth loss associated with periodontal disease.
Some rare diseases even result in too much bone: osteopetrosis
(overly dense bones) can lead to blindness, deafness or strokes;
fibrodysplasia ossificans progressiva can actually cause muscles
to mineralize, effectively turning people into human statues.
McGill researchers have long been concerned with what
causes good bones to go bad. From Charles Leblond and
Léonard Bélanger’s invention of radioautography (which
employed newly discovered radioactive isotopes to investigate
the workings of cellular renewal) to Charles Scriver’s description
of the molecular genetics of bone diseases, the University
has earned its place at the vanguard of mineralized tissue
research. The CBPR continues this long tradition of working to
improve the quality of life for people living with musculoskeletal disorders.
A co-initiative of the Faculties of Medicine and Dentistry, the
centre unites several sites (including various labs in Dentistry,
Medicine, the McGill Institute for Advanced Materials and
the Jewish General Hospital, as well as the Jamson T.N. Wong
Laboratories for Bone and Periodontal Research), creating
one of the world’s highest critical masses of bone and
periodontal researchers. In addition to skeletal, dental and
molecular cell biologists, the CBPR encompasses clinical
investigators exploring new therapies for bone diseases such
as osteoporosis and osteogenesis imperfecta—and works
closely with the Canadian Multicentre Osteoporosis Study
(CaMos), a major pan-Canadian epidemiologic study headMcGill University
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quartered at McGill. “The diseases we
explore at the centre cripple people and
cost a tremendous sum of money to
the health care system,” says CBPR
director Dr. David Goltzman,
who worked with McKee and
Janet Henderson, the Faculty
of Medicine’s Associate Dean of
Research, to establish the centre in
2000. “As the population is aging, it’s
becoming a huge problem across the
world, for just about every ethnic group in
every nation.”
A run-of-the-mill X-ray machine only detects
calcium phosphate crystals en masse (e.g., as a bone
or tooth), so it takes specialized equipment to decipher
the nano-sized mechanisms that can cause mineralized
tissues to misbehave. This machinery isn’t cheap,
though. “The centre doesn’t only afford investigators
the opportunity to meet and collaborate,” explains
Goltzman, who himself has partnered with Dr. Francis
Glorieux on seminal research into how vitamin D and
bisphosphonate drugs can maintain healthy skeletons.
“It also gives them access to state-of-the-art equipment
that no one researcher would be able to afford.” The
centre’s most prized possession is its $350,000 microcomputed tomography scanner, which allows
researchers to non-invasively, non-destructively section
a sample. Unlike an instantaneous X-ray snapshot,
a micro-CT scan is really a series of scans, each
one no more than a 10-micrometre slice.
These slices are then amalgamated into
a 3D image, a virtual bone or tooth
that can be rotated, spun and even
stripped of its many layers. A
micro-CT scan isn’t just a
pretty picture: It also quantifies the amount of
calcified material in
a tissue sample;
the technology has
been essential to studying mechanisms—and potential treatments—in models
of osteoporosis, genetic bone
disease and bone cancer.
A micro-CT surface view of
molar teeth and bone in a segment
of rat mandible.
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A micro-computed tomography
scanner, or micro-CT, non-invasively
and non-destructively scans a bone
sample in incredibly thin sections (left).
These slices can be then amalgamated
into a 3D virtual bone (right).

Micro-CT scanning, along with electron microscopy
(used to view individual nano-crystals), proved crucial
for a recent CBPR breakthrough, led by McKee, into the
calcification process. It’s no secret that a small molecule
called pyrophosphate (PPi) blocks calcification by directly binding to mineral crystals—but CBPR researchers
now know that PPi also induces the body’s natural
defence mechanism, increasing calcification-inhibiting
proteins and decreasing calcification-friendly enzymes.
“What this tells us is that PPi and other molecules
work together to control mineralization,” says McKee.
“So, in the right balance, they could be used therapeutically to block unwanted calcification in arteries,
joints and other soft tissues.
“Understanding the mechanisms that control
how calcium and phosphate combine to harden
body tissues,” he adds, “opens the door to
the development of new drug therapies to
treat skeletal and dental diseases,
kidney stones, coronary arteries,
atherosclerosis and cardiovascular
disease.”
■ The Centre for Bone and

Periodontal Research is
funded by the Canadian
Institutes of Health
Research, the Canada
Foundation for Innovation and ValorisationRecherche Québec, with additional research support from Mrs.
Pierrette Wong.
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It’s 20 millimetres long. It weighs less than
50 milligrams. It was inspired by snakes.
How a new stent is going to radically
improve the lives of children suffering
from pulmonary artery stenosis.
By Andrew Mullins

Supply and demand—it’s a simple rule of
economics. But try telling that to the parents
of children born with congenital heart defects.
While millions of dollars can be made treating
adult coronary artery disease with stents—
small metal tubes inserted into arteries to
improve blood flow—kids with cardiovascular
abnormalities just don’t deliver enough market
share to financially justify developing pediatricspecific technology.

Wonder

Rachel Granofsky
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Rosaire Mongrain, a professor in the Department of
Mechanical Engineering and Co-director of the
Cardiovascular Engineering Lab at the Montreal Heart
Institute, reports that four out of a thousand children
are born with a condition called pulmonary artery
stenosis, a narrowing of the large artery that sends
blood to the lungs to be oxygenated. Stenosis restricts
blood flow, causing poor oxygenation, laboured
breathing and low energy. In extreme cases, poorly
oxygenated blood will turn patients blue. As the child
ages, the condition worsens. Treatments vary and
range from angioplasty to heart surgery; more and
more, doctors are employing a stent to prop open the
artery, a minimally invasive procedure.
So far, pediatric surgeons have been forced to use
the equivalent of Oldsmobile parts to repair a Smart
Car, making do with stents designed for adults. With
54 per cent of all adult cardiovascular deaths in Canada
caused by coronary artery disease, medical technology
multinationals aren’t terribly interested in developing a
device needed by only 0.4 per cent of newborns.

The prototype pediatric stent,
shown here actual size, is designed
to grow with the child.
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Exasperated by the lack
of a properly designed stent,
cardiologists posed a
simple question: “Would
you put it in your kid?”

It’s a far from ideal situation. A regular adult stent is
a rigid scaffold, designed to be expanded in an adult
artery that has narrowed and stiffened with plaque.
Insert it into a child, and complications can set in as the
child grows. According to Richard Leask, a William
Dawson Scholar and professor in the Department of
Chemical Engineering, that’s not the only problem,
either. “Because the blood vessel is so elastic in a child,”
says Leask, “it can cause the artery to repeatedly rub at
the ends of the stent. You can actually injure the vessel
and even rupture it. And the child can die from that.”
Leask and Mongrain are poised to remedy this problem. In collaboration with a Montreal company, Baylis
Medical Inc., the team is developing a revolutionary
prototype pediatric stent.
In order to best understand cardiologists’ needs,
the team worked closely with two doctors at Hôpital
Laval in Quebec City. Exasperated by the lack of a
properly designed stent, Dr. Olivier Bertrand and Dr.
Josep Rodés posed a simple question: “Would you
put it in your kid?” These words became the team’s
guiding principle.
The design process began by cutting an adult stent
lengthwise on one side, creating a scaffold that could
open gradually as the vessel grew. The team then
gave their creation a twist—literally.
Sitting in Leask’s office, Mongrain holds up a small
plastic cylinder that contains “generation three” of
their carefully planned prototype. To the nonprofessional, it looks like a tiny spring that’s popped out
of a toy. In reality, it’s a laser-cut piece of medical-grade
stainless steel, its design sparked by an unusual muse.
“The inspiration came from a snake skeleton,”
explains Mongrain. A snake skeleton features a rib
cage to protect internal organs, “but it is also flexible
and it has no sternum. It’s open on the other face. So
it’s kind of a cut stent from the start.”
Their prototype, however, has a spiral “backbone.”
“It’s what we call bio-inspired, not bio-mimicked,”
Mongrain continues. “You take the snake and you
twist it, so that now the backbone forms a helix.”

To help bring their design to fruition, the two
professors turned to a Montreal business that knows
firsthand how necessity can inspire innovation. In
1986, an enterprising nurse named Gloria Baylis,
frustrated with her hospital’s inability to procure proper
neurology equipment, founded her own distribution
company. Baylis Medical Inc. soon grew to include
designing and manufacturing high-tech medical equipment. Now run by engineer Frank Baylis, Gloria’s son,
the company’s products include a line of pediatric
cardiology equipment. When Leask and Mongrain
approached Baylis about collaborating on their stent,
they learned the company was working on a similar
project. And so a partnership was born.
Baylis Medical provides financial investment—
matched by a cash grant from NSERC’s Collaborative
Research and Development initiative—as well as some
equipment, facilities and engineering time. “It’s a relatively modest budget of around $225,000 over three
years,” says Mongrain, “which is pretty cheap for any
medical device.”
The company also provides connections to industry
for laser-cutting their stent prototypes, says Leask, “and
they’ve been involved in all the brainstorming, all the
design discussions. They’ve been fantastic to work with.”

Working with university researchers provides an
advantage for Baylis Medical, too. “They have good
expertise and they have equipment as well,” says
Frank Baylis. “If they have unique knowledge in a
certain area, then we can tap into that.”
The stent project is now moving into the animal
trials phase; if those succeed, the playing field suddenly
becomes much bigger. While the team’s initial budget
is small, bringing a medical device to market through
clinical human trials and lengthy certification processes
means costs can soar into the millions. Still, Frank
Baylis is ready: “If the design, prototypes and animal
testing are promising, then we foresee that we would
have the financial resources to do it ourselves.”
Mongrain and Leask are grateful that this research
collaboration puts them on the front lines, helping
patients and the doctors who care for them. “There are
a lot of people who do biomedical engineering but
never actually get close to a doctor or the clinical
side,” says Leask.
“This is where Rosaire and I think our strength is:
we have very good connections and collaborations.
We don’t work for industry, we work together. That’s
really what’s been the success and drive behind this
project.” ■

Engineering professors
Richard Leask (centre)
and Rosaire Mongrain (right)
are collaborating with
Baylis Medical Inc., led by
president Frank Baylis (left),
to radically improve
treatment of pediatric
heart defects.
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Neighbourhood
to

Neuron
How neuroscientist Rémi Quirion is expanding
the scope of mental illness research
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By James Martin

we’re recruiting the best people in their fields, and
not duplicating expertise too much, so we can go from
A to Z in relation to any given mental illness. We have
the full spectrum of researchers, from people focused
on health services research to people doing genomic
research. We have people who are experts on genes
related to circadian rhythm—that’s the basic science—
then we have clinicians doing sleep research, and health
services researchers looking at the quality of services
that we give patients with sleep problems related to
their depression or schizophrenia. That’s unique.”
The Institute of Neurosciences, Mental Health and
Addiction shares this wide scope. The INMHA is the
largest of the 13 “virtual institutes” in the Canadian
Institutes of Health Research (CIHR), the major federal
agency responsible for funding, and shaping the

Jason Del Marr

Rémi Quirion’s business card introduces him as the
Scientific Director of the Institute of Neurosciences,
Mental Health and Addiction. There’s French on one
side, English on the other. There’s the requisite soup of
phone numbers, URLs and e-mail addresses. No
surprises here, except for something you can’t see: the
info is repeated in Braille.
“The name of the institute may be Neurosciences,
Mental Health and Addiction,” Quirion explains, “but
we take care of all the senses.” He draws a thumb
across the card’s raised surface. “It’s a little detail,
but it’s an important one.”
Quirion wears many hats—Scientific Director of the
Douglas Mental Health University Institute Research
Centre, professor in McGill’s Department of Psychiatry,
Officer of the Order of Canada—and he applies that
same inclusive philosophy to all his work. “Instead of
bench to bedside,” he explains, “we call it neighbourhood to neuron. Treatment is by team. At the Douglas,
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direction of, health research in Canada. “Everything
about brain research is under the one INMHA
umbrella,” Quirion says. “That gives us an edge
globally. Other funding agencies worldwide are focused
on biology without health services, or health services
without biology, and there’s very little crosstalk
between disciplines. In the American system, they
have six or seven institutes that cover the same
mandate.
“A researcher might be interested in one brain
transmitter, like dopamine, for example. Now, reduced
levels of dopamine play a role in Parkinson’s disease, too
much dopamine plays a role in schizophrenia, and when
dopamine is not properly activated it leads to addiction. So we’re trying to get all the people working on
dopamine to collaborate instead of working in silos.”
Quirion practises what he preaches, embracing interdisciplinary collaboration in his own research. For the
past 20 years, Quirion has explored how brain neurochemistry relates to cognitive deficits (such as dementia
related to Alzheimer’s disease), investigating how the
classical transmitters (e.g., acetylcholine, neural peptides) facilitate learning and memory in animal models.
But these transmitters account for less than one per
cent of all the proteins in the brain, so Quirion recently
expanded his inquiry using genomics and proteomics
technology at the McGill University and Génome
Québec Innovation Centre. His team is now using DNA
microarray technology to compare the 28,000 genes of
a rat with learning and memory deficits with those of
a non-impaired rat. “We decided to take a more
shotgun approach,” he explains. “That way, you can
find families of genes that seem to be altered. Of
course, we’ve found genes that are already known, but
what’s exciting is that we’ve also found new genes that
were not expected to be associated with learning and
memory.”
Quirion’s lab is now testing how the absence or
overexpression of two of these genes, transthyretin and
Homer 1a, alter learning and memory deficit in rats—
and they’ve already discovered how to fully reverse
these deficits. “Of course, this is the animal model,” he
clarifies, “so it’s easier than the human condition. The
acid test will be to see if, as human beings age, we see
a similar deficit in these proteins—and is it even worse
with Alzheimer’s than normal aging? Then can we
devise new treatments for it?
“The shotgun approach changed our strategy,” he
adds, “and will lead us to explore new avenues that
could lead to a breakthrough.”
Quirion is also using proteomic technology to
develop novel animal models of schizophrenia and
other mental illnesses. It’s not an easy task. “These diseases are related to language and cognition,” he says,
“but it’s impossible to ask a mouse, ‘Do you suffer from
40
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“These diseases are related to
language and cognition, but it’s
impossible to ask a mouse, ‘Do
you suffer from psychosis?’ So
basically, we look for animal
behaviour that relates to the
behaviour of a schizophrenic or
depressive person.”

”

– PROFESSOR RÉMI QUIRION

psychosis?’ So basically, we look for animal behaviour
that relates to the behaviour of a schizophrenic or
depressive person.” It’s fairly easy to induce cognitive
deficits in mice, but the challenge is to determine the
neuropathological mechanisms at work. To this end,
Quirion is exploring a new hypothesis about how neurons develop. The theory supposes that schizophrenia
might be triggered if certain genes are exposed to
stress while the brain is developing in the first 12 to 15
years of life—a most complicated balancing act of
factors. Deciphering this mysterious interplay may
point the way to revolutionary drug therapies.
“There’s a great deal of interest in this worldwide,”
says Quirion, who received the Schizophrenia Society of
Canada’s 2007 Pacesetter Award. “You invest time in
exploring a drug that has some effect in the animal
model, but then you move to human trial and the whole
thing crashes. We’re treating depression, anxiety and
schizophrenia with more or less the same drugs as we
did in the early sixties, we’ve just improved on the sideeffect profile.”
He’s also hoping to make similar headway in the
areas of chronic pain management. Acute pain can
usually be quelled by over-the-counter medication
(“You get a headache, you take an Aspirin”), but
chronic pain is tougher to treat. Opiates are effective,
but often lead to dependence and tolerance—not to

Owen Egan

mention the risk of side effects like respiratory failure—
making them a less than ideal solution to the arthritis
and back pain plaguing an aging population.
Quirion is studying proteins and substances expressed
in the spinal cord. He’s particularly interested in a
calcitonin-gene related peptide (CGRP) receptor called
adrenomedullin. Most CGRPs stop transmitting pain
very quickly, but adrenomedullin is “100 times more
potent,” with pain lasting up to 24 hours—raising
suspicions that adrenomedullin may play a key role in
chronic pain such as migraine headaches. There is currently no effective adrenomedullin blocker, but Quirion
and his researchers are getting closer to understanding
how it works—and how it can be dampened. “We’re
excited by that,” he says, “and are working with industry to develop an adrenomedullin blocker, a much more
powerful painkiller that can be used instead of opiates.”
Quirion wants to change the future of medicine, and
not just by finding better drug therapies. He recently
published an article titled “Psychiatry as a Clinical
Neuroscience Discipline,” written with Dr. Thomas R.
Insel (Director of the U.S. National Institute of Mental
Health), in JAMA, the Journal of the American Medical
Association. “The separation of psychiatry from other
medical specialties has contributed to the stigma of
those who treat mental disorders as well as those who
have them,” they wrote. “Even beyond stigma, this

separation has led to inadequate care…. If mental
disorders are brain disorders, then the basic sciences of
psychiatry must include neuroscience and genomics
and the training of psychiatrists in the future needs to
be profoundly different from what it has been in the
past.” For Quirion, education—like the INMHA, like
the Braille on his business card—is about integrating
the whole.
Since joining the Douglas in 1983, Quirion has trained
over 70 students and fellows, and he wants the next
generation of Canadian brain experts to be even more
interdisciplinary. “We want to expose our students
not just to the basic research questions, but also clinical
research questions and applied research questions,” he
explains. “If we want to be truly effective, psychiatrists
of the future should be able to understand microarray
data just as well as they understand community care.
At the same time, students doing their PhDs also need
to be exposed to the global picture. So if they work
with me on a gene related to learning and memory,
they don’t only think about a mouse: At the end of the
day, they think of an Alzheimer’s patient.
“Neuroscience is not just about a gene with a funny
name any more—it’s about the human being.”

Rémi Quirion is the
Scientific Director of both
the Douglas Mental Health
University Institute
Research Centre and the
Institute of Neurosciences,
Mental Health and
Addiction. He believes that
effective treatment of
mental illness requires a
team of researchers
spanning the spectrum
from health services to
genomics.

■ Rémi Quirion’s research is funded by the Canadian
Institutes of Health Research and the Fonds de la recherche en
santé du Québec.
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We can put a man on the
moon—we just can’t remember
how. Kimiz Dalkir is using
knowledge management
to stem the tide of corporate
amnesia.

“
”

We are helping to create memory
stewards or custodians.
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NASA

By Christopher DeWolf

“I like to use NASA examples,” says Kimiz Dalkir,
professor in McGill’s School of Information Studies, as
we sit in her office in the basement of the McLennan
Library Building. She has good reason: recently, the
American space agency admitted that the gaps in its
organizational memory are so large, it no longer knows
how to send a manned mission to the moon—or even
where to find the original recordings of the 1969
lunar landing. NASA’s trouble is just one example of the
corporate amnesia that threatens to overtake the
world’s leading corporations and institutions as downsizing, outsourcing and mass baby boomer retirement
make them, so to speak, more forgetful than ever.
Dalkir, an expert on knowledge management (KM),
is on the front lines of the fight to save that collective
knowledge. She started her academic career at McGill,
earning a BSc in genetics and an MBA in management
information systems and management science. She
then worked for several years as a research scientist
studying population modelling, artificial intelligence
and cognitive science—a seemingly diverse range of
interests that she unites under the rubric “knowledge
modelling.” Five years ago, she joined the School of
Information Studies. “McGill was a pioneer in the
teaching of knowledge management at the graduate
level,” she says. “The school, in fact the whole field, is
totally morphing. It’s changing so much.”
That change has been prompted in large part by an
explosive growth of information and knowledge, both
documented (e.g., content encapsulated in the form of
books) and intangible (e.g., know-how stored in
people’s heads). In the past, Dalkir explains, the focus
was on containers of knowledge, which were neatly
organized and easy to access: records management,
document management, file management. “The good
old days really were the good old days,” she quips.

Now, with billions of e-mails sent each day, a decline in
face-to-face communication and—thanks to early
retirement and outsourcing—an increasingly shallow
pool of experience, knowledge has become scattered
and elusive. Without an effective way to manage it,
organizations risk repeating mistakes and forgetting
how to do things. The resulting losses cost large corporations billions of dollars.
To demonstrate an effective form of KM, Dalkir
pulls out a worn volume of Aesop’s fables and opens it
to a story about a donkey who teams up with a lion to
capture prey, only to have the lion take all of it in the
end. The lesson: might makes right. “Fables were created
to teach,” says Dalkir. “It’s a paragraph long, and at the
end of it is the moral, which is the lesson learned.
These were ancient oral traditions of transmitting
knowledge.” Knowledge management encourages
the creation of organizational fables that explain what
worked, what didn’t and why—and building an
internal infrastructure to make this valuable knowledge
accessible to all the organization’s members.
Since coming to McGill, Dalkir has worked with a
number of prominent organizations. After 9/11, she
helped implement KM principles at the CRTI-IRTC,
Canada’s equivalent to the United States’ Department
of Homeland Security. “Before September 11, all of the
pieces of intelligence were there, but nobody could
connect the dots,” says Dalkir. In response, Canada
decided to “connect the nodes together” by improving
communication between different anti-terrorism and
intelligence groups. Now, instead of working within a
vertical “silo structure,” in which information and knowledge is trapped within the hierarchy of a single
organization, knowledge is better shared; increased
collaboration between members of the CRTI community prevents previous mishaps, such as different groups
obliviously duplicating each other’s work, from recurring. “We’re doing action research, which is essentially
on-site but not removed,” says Dalkir. “We change
things as we’re doing our research, improve things as
we go along.”
For her current project, Dalkir is analyzing organizational memory systems in Canadian organizations, in
both the private and public sectors, to better understand how knowledge is being shared among current
staff—and how it is being preserved for future
generations of knowledge workers. “We are helping
to create memory stewards or custodians,” she says,
“enabling organizations to learn, remember and
continuously improve the way they do things.”

Drawing on the
tradition of Aesop,
Kimiz Dalkir teaches
people how to
use organizational
fables as a means
or transmitting
knowledge.

■ This research is funded by the Social Sciences and
Humanities Research Council, the Department of National
Defence, the Centre francophone d’informatisation des
organisations, Industry Canada, Heritage Canada and a
Royal Bank Teaching Innovation Award.
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The rise of “reasonable accommodation” as
a political hot button in Canada—particularly
in Quebec—underscores the great need for
McGill’s proposed Institute for Interfaith
Studies, which will offer graduate courses,
house think-tanks and host conferences.
Barry Levy, former dean of the Faculty of
Religious Studies, discusses the ideas behind
the Institute.
What kind of work at McGill
laid the groundwork for proposing
the Institute?
For 10 years, we’ve taught a summer course
which brings together a half dozen professors
of different religions and about 25 undergraduate and graduate students. They’re given a
topic; one year was “Dying, Death and Beyond,” another
year was “Sexuality, Textuality and Spirituality.” They
meet from six to 12 hours a day for dialogue, debate and
visiting various Montreal religious communities. It’s a
transforming experience, and one little piece of what
we’d like to do with the Institute.
Is that success indicative of widespread
increased interest in interfaith studies?
There’s been a huge increase. On the organizational
level, there’s been remarkable growth. For example: Four
years ago, in Seville, Spain, an Israeli think-tank called the
Elijah Interfaith Institute brought together over 40 highlevel leaders of world religions to discuss the topic of
“Hostility, Hospitality and the Hope of Human Flourishing.” Scholars produced papers that demonstrated, from
within the classical literatures, how their religions could
sustain the notion that each was hospitable to all other
religions. The gathering worked so well that a second
one, about the crisis of the holy in world religions, was
held in Taiwan a year ago, and there will be a third one in
India in November 2007.
At McGill, a lot of the work in the Faculty of Religious
Studies has this same interdenominational thrust to it. Last
September, we hosted more than 1,800 people, from 85
countries, for a conference dealing with religion after
9/11. Right after that, we co-sponsored a conference
about Syria as a crossroads of the world in late antiquity;
it brought together Christians, Jews and Muslims.
Is all the interest in interfaith studies
at the organizational level?
Not at all. On the grassroots level, we’re really seeing
people who want to learn about interfaith, who want to
share, to be respectful of each other. Here’s an example:
About three years ago, a woman came to me with a
project about making art and sharing it with people of
different religions around the world. My wife is the
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principal of a Jewish elementary school in Westmount,
and I have colleagues here who are connected with the
Muslim school system, so I told her,“We’ll work out an interfaith school project.” A few months later, three schools—
one Jewish, one Muslim, one Christian— held a two-day
program, with parents, teachers and students making art
together and building relationships. But here’s the
tragedy: They invited the media, and no one showed up.
This was a very successful project, but it wasn’t reported
on at all because nobody was burning down a church.
Is too much attention paid to acts
of aggression?
Yes, it’s very badly overreported in order to stir up yelling
and animosity. And when people do positive things, like
the art-making project, they don’t get any coverage
whatsoever. So it gives the impression that religions are
always attacking each other, but that’s not the truth.
Xenophobia exists, but it’s more important that we deal
with how to defuse it, rather than to give certain people
a forum for continuing their outrageous attitudes.
The Institute would produce research and provide
training so people would learn how to conduct conflictresolution meetings and to work for greater harmony in
society. But we’re not interested in people patting each
other on the head and saying, “You’re wonderful, now
tell me how wonderful I am, then we’ll all go home and
be happy.” This is about very serious educational activity
that gets to the core issues in each religion, that has
experts teaching, that has people trying to get inside the
dynamics of cultural and religious decision-making.
The whole idea is to create leaders who are actually
able to handle these kinds of issues intelligently, and to
serve as the facilitators for better understanding and
breaking down these barriers. Having closer associations
among representatives of these groups will go a long way
toward eliminating some of these tensions. ■
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Like many driven young men, Thomas Chang would
bring his work home with him. The difference with
Chang was his “work” was the near-impossible task of
creating the world’s first artificial blood cell. And as a
23-year-old undergraduate student in 1956, his “home”
was his residence room in McGill’s Douglas Hall.
Remarkably, Chang was successful. Working with
improvised materials like perfume atomizers, Chang managed to create a permeable plastic sack, approximately
one millimetre in diameter, that could carry hemoglobin
almost as effectively as a natural blood cell. In 1989, the
New Scientist called Chang’s student research project
an “elegantly simple and intellectually ambitious” idea
that “has grown into a dynamic field of biomedical
research and development.”
Chang’s remarkable career continued as Director of the Artificial Cells and
Organs Research Centre at McGill. In the late sixties he discovered enzymes carried by artificial cells could correct some metabolic disorders; he also developed
charcoal-filled cells to treat drug poisoning, a now widely used technique. His work
on finding a safe blood substitute brought him to prominence in the wake of the
Canadian tainted blood scandals of the 1980s and 1990s. In 1991, he was named
to the Order of Canada.
At one point considered for a Nobel Prize, Chang has not lost focus on his
primary motivation: “To me as a scientist, what is most important is what is most
useful to the patient, not what is good for your reputation or what pays the most
money. The sick patient should be the most important stimulus for our work.”

As an undergrad, Thomas Chang
(seen above in his Old McGill yearbook
photo) enjoyed many extracurricular
pursuits, including: the Pre-Med
Society, Psychology Club, Music Club,
Chinese Students Society, Musical
Youth of Canada Club, Senior
Intercollegiate Wrestling Team—and
inventing the world’s first artificial
blood cell.
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Global Conference
on the Prevention of Genocide

RESEARCH,

October 11-13, 2007
Montreal, Quebec
SPEAKERS:
Hédi Fried
Holocaust survivor

Marika Neni
Roma genocide survivor

Youk Chhang
Cambodian genocide survivor

Esther Mujawayo
Rwandan genocide survivor

Roméo Dallaire

Michael Ignatieff
Wole Soyinka
Luis Moreno-Ocampo
Irwin Cotler
Jan Pronk
Mark Doyle

The McGill University Centre for Human Rights
and Legal Pluralism is privileged to host the
first major international conference of its
kind on the prevention of genocide. Bringing
together genocide survivors and front-line
activists with prominent intellectual, political
and civil society leaders from around the
world, this groundbreaking event is intended
as a platform to stimulate public debate and
policy on humanity's most horrific invention.

Brian Stewart
Juan Méndez
Francis Deng
Gareth Evans
Salih Mahmoud Osman
Richard Goldstone

To register, view the complete program, and
obtain further information please visit:

Sir Shridath Ramphal
Ben Kiernan
Martha L. Minow

www.efchr.mcgill.ca

Alison Des Forges
William A. Schabas
Audrey Macklin
Rebecca Hamilton
Prince Zeid Ra’ad Zeid Al-Hussein
Peter Leuprecht
Jean-Louis Roy
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