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S
ince the launch of the federal Canada Research
Chairs Program in 2000, McMaster has received 35
chairs. By the completion of the program in 2005,
the University expects that number will total 71.

The Canada Research Chairs initiative is a $900-mil-
lion program created to establish 2,000 research chairs in
Canadian universities by 2005. The key objective of the
program is to enable Canadian universities (along with
affiliated institutes and hospitals) to achieve the highest
levels of research excellence to become world-class
research centres in the global, knowledge-based economy.

The average value of each chair is $150,000 annually.
Senior chairs (Tier 1), funded for seven years (and renew-
able), will support current research stars; junior chairs
(Tier 2) will support future research stars and will be fund-
ed initially for five years, with a one time renewal of five
years. The funds will support the chair holder and his/her
research program. 

The goal of McMaster’s CRC program is to create
internationally recognized centres of research excellence

by expanding upon current strengths and building excel-
lence in new ones. Under this program, McMaster is
recruiting and retaining research stars and establishing the
personnel and facilities infrastructure needed to maintain
centres of excellence around these people. The program
will assist McMaster in achieving its stated academic goals
of the promotion of research excellence, interdisciplinary
research and the integration of research with teaching. The
University has identified six major strategic areas for the
appointments: molecular biology, information technology,
environment and health, work and society, globalization
and the human condition, and science-based innovation in
manufacturing (manufacturing and materials).

McMaster’s 35 CRCs are featured in this issue with
photographs and short research summaries. In many
cases, the researchers have supplied their own write-ups.
Where this wasn’t available, summaries have been com-
piled from information posted on the Canada Research
Chairs Web site (www.chairs.gc.ca).

Bright minds:
A look at McMaster’s Canada Research Chairs

For the full story, see pages 3-7.

Canada Research Chairs Arya
Sharma, Faculty of Health
Sciences, and Shelley Saunders,
Faculty of Social Sciences. Sharma,
one of the University’s newest
chairs, will establish a centre of
excellence to study obesity.
Saunders, one of the University’s
first CRCs, is studying ancient
DNA to determine disease origins
and their evolution.
PHOTO ILLUSTRATION: CHANTALL VAN RAAY
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AIR POL L U T ION,
GENE T IC DA M A GE L INKED

The billowing smoke from steel mills may not only make it hard to breathe,
but may also cause genetic damage, according to new research by

McMaster biology researchers. 
To isolate and examine the effect of air pollution, McMaster associate pro-

fessor James Quinn, PhD student Chris Somers and colleagues from Health
Canada housed laboratory mice in ambient air one kilometre downwind from
two integrated steel mills near Lake Ontario and a rural location 30 kilometres
away. Mice exposed to air pollution from the steel mills had offspring with a
greater number of DNA mutations compared to rural mice. Also, steel mill
mice had slightly smaller litters than rural mice. 

Although the potential health effects of the mutations remain unclear, these
findings suggest that some component of industrial air pollution has the poten-
tial to cause genetic damage that could adversely affect generations to come.

HIGHER DEATH RATES FOUND

If Canada switched to for-profit dialysis centres, death rates would increase
by eight per cent, according to a major study published last month in the

Journal of the American Medical Association.
“The results extend our previous findings of higher death rates in for-prof-

it hospitals,” said the study’s lead author, Philip Devereaux, a clinical scholar
in the Department of Medicine. “We’ve now found that the profit motive leads
to increased deaths in both hospital and out-patient settings.” 

The systematic review and meta-analysis compared death rates in more
than 500,000 adult patients receiving care in either for-profit or not-for-profit
American dialysis facilities.  The results were consistent across studies, and
indicate that if American patients received care in private not-for-profit dialy-
sis facilities instead of for-profit facilities, approximately 2,500 lives or eight
per cent would be saved each year from the 31,000 deaths. 

SURV E Y S AY S

McMaster placed second in an annual survey designed to measure the
public accountability of Canadian universities. Ranked first in this sur-

vey in 2000, McMaster scored 73.2 points this year, finishing behind Queen’s
University (with 73.6 points). The survey uses an index that considers such
public documents as mission statements, performance targets, detailed finan-
cial statements and research summaries. Universities are awarded points based
on the depth, clarity and quality of the information provided in 26 categories.

TOP SCHOLARS

Eight first-year students were recently recognized with McMaster Scholar
Awards, valued at approximately $30,000 each over four years. The

awards are the University’s most prestigious entrance scholarships.
This year’s winners competed against more than 1,000 applicants from

across Canada. The recipients are Karleen Dudeck, Ayesha Hashambhoy,
Trisha Pataki, Alicia Pinarello,  Kalinda Ramsaran, Michael Schatte, Christina
Schoenhoeffer and Heather Wong.

These stories are excerpted from the McMaster Daily News Web site.
For additional details or to read other McMaster news, visit h t t p : / / d a i l y n e w s. m c m a s t e r. c a.

Daily News  Express

They may be young, but the
age-old adage of  “giving is

better than receiving” is not a
new concept for McMaster stu-
dents Adam Green, Ad a m
Spence and Sam Minniti.

For Green, a cancer survivor,
volunteering is a necessity. “I
don’t see it as volunteering,” he
says. “I see it as something I
have to do.”

Green, who was diagnosed
with lymphoma cancer at the
age of 15, volunteers for a num-
ber of agencies, including Shin-
erama, Terry Fox and at a camp
for children with cancer. “When
I see kids who have cancer and
the hardships they go through,
that’s what makes me volun-
teer,” says the fourth-year busi-
ness student.

Green, Spence and Minniti
were among 46,000 Canadians
and 42 Hamiltonians to receive
Queen’s Jubilee Awards, given
to those who have contributed
up to 50 years’ of service to the
community.

“When I was at the award
ceremony, it was amazing to be
among so many people who
had given 50 years’ of service to
the community,” says Spence,
current McMaster Students

Union (MSU) vice-president ed-
ucation and former president of
the McMaster Social Sc i e n c e s
So c i e t y. “I feel it’s a responsibili-
ty of mine to volunteer.”

Spence received a medal for
a symposium on the quality of
education which he organized at
McMaster last year.  A 40 - p a g e
report was produced from the
conference.

Sam Minniti, a fourth-year life
sciences student and 20 01 - 02
MSU president, helped to raise
$ 24,000 through the Fu n d r a i s-
ing Initiative Team.  He created
Round-Up, which raised
$ 13,000 for MSU sch o l a r s h i p s ,
the Terry Fox Foundation, Shin-
erama and other student initia-
tives.

He also founded Kojo’s Kids,
w h i ch raised $11,000 for M c-
Master’s Children’s Hospital.

“ You always hear the clich é
of how great it feels to be among
the calibre of those in atten-
dance,” he says. “Well, it’s true.
Here are the three of us, still
rookies in the game, and we’re
among people who have been
dedicating themselves to the
community for years. It just
shows you there is so much
more volunteering you can do.”
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DAVID ANDREWS
Department of Biochemistry
Canada Research Chair in Membrane Biogenesis
David Andrews and his research team are trying to understand
how proteins are targeted to the various membranes inside cells.
The proteins that regulate programmed cell death are of special
interest to them because they control the response of tumour cells
to chemotherapy.  For example, Bcl-2 makes tumour cells drug
resistant and its presence can indicate a poor prognosis for some
patients. His team discovered that Bcl-2 and its relatives are tar-
geted to membranes by a greasy tail-segment and that some end
up in more than one place in the cell.  For Bcl-2, Andrews’
research showed that the pattern of drug resistance depends on the
location of the protein.  These studies have revealed new potential
drug targets for the treatment of cancer and for the prevention of
metastasis. 

PAUL AYERS
Department of Chemistry
Canada Research Chair in Theoretical Chemistry and Chemical Biology
Paul Ayers’ research centres on the development, implementation,
and application of accurate, robust, broadly applicable, and com-
putationally feasible approaches for predicting reaction pathways
and products in complex chemical systems.  He is particularly
interested in reactions that occur in, and are catalyzed by, an elab-
orate reaction environment. Important applications include enzy-
matic and heterogeneous catalysis, where knowing the mechanism
for the chemical reaction at the atomic level can aid in the devel-
opment of more effective drugs or improved catalytic materials. 

Since standard computational techniques for modelling chemi-
cal reactions can take weeks to provide a satisfactory model for a
reacting system with fewer than 10 atoms, entirely new techniques
are required to treat large and complex systems. Ayers uses 21st-
century mathematics to develop computational and conceptual
tools for understanding large and complex chemical systems.

PATRICK BENNETT
Department of Psychology
Canada Research Chair in Vision Science
Most of us take visual perception for granted: We simply open our
eyes and automatically experience a rich sensation of colours, sur-
faces, and shapes. However, the apparent effortlessness of visual
perception masks a great deal of complexity. One measure of this
complexity is the difficulty that computer scientists have had in
developing machine-vision systems: even the most powerful sys-
tems typically perform far worse than do human observers in nat-
uralistic tasks like recognizing an object in a cluttered scene. The
long-term goal of Bennett’s  research is to identify the processes
that determine how we detect, discriminate, and recognize objects
in complex scenes, and to determine how they change over the
lifespan as a result of development, aging, and learning.

GIANLUIGI BOTTON 
Department of Materials Science & Engineering
Canada Research Chair in Electron Microscopy of Nanoscale Materials
Nanotechnology – which uses materials developed on a scale of
one-billionth of a metre – holds the promise of stronger materials,
faster computers, better energy efficiency and a cleaner environ-
ment.  To develop the most effective materials designs, it is essen-
tial to gain more insight into the interfacial reactions, alloying
effects and the chemical bonding changes in structures that are in
the nanometer dimension.

Gianluigi Botton has developed advanced techniques for using

electron microscopes that provide very high spatial resolution
information, including transmission electron microscopy and elec-
tron energy loss spectroscopy. He will use this  technology to
achieve three goals: to improve techniques to detect signals from
few atomic layers at interfaces and nanostructures; to develop
models to describe the analytical data in terms of structure and
bonding changes; and to describe the relationships between the
observations and the properties of the materials. 

JOHN D. BRENNAN 
Department of Chemistry
Canada Research Chair in Bioanalytical Chemistry
John Brennan studies the behaviour of biomolecules within sol-gel-
processed glasses and composites in order to develop a funda-
mental molecular-level view of the biomolecules, and to build
devices such as sensors and chromatography columns. His work
intertwines materials science, biochemistry and analytical chem-
istry in a unique manner to produce new assays and analytical
devices that have the potential to revolutionize the areas of
biosensing and drug discovery. The goal of his research group is to
become a world leader in the development of advanced sol-gel
based biomaterials, biosensor technologies and high-throughput
drug screening platforms. Their work will benefit the pharmaceu-
ticals, agrochemicals, biotechnology, and materials science indus-
tries and emerging areas such as genomics/proteomics.

ERIC BROWN
Department of Biochemistry
Canada Research Chair in Antimicrobial Research
Eric Brown and a team of researchers in his laboratory at
McMaster’s Antimicrobial Research Centre are searching for new
ways to combat bacterial agents, a number of which have shown
an increase in bacterial resistance to existing antibiotics (the super-
bugs). His team is identifying and characterizing new bacterial tar-
gets for antibacterial drug development. His research projects
involve the identification of genes encoding critical enzymes in
bacteria. The ultimate goal is the discovery of potent drug-like
inhibitors of these target enzymes. For example, they are searching
for unknown proteins essential to the growth of E. coli and are
developing approaches for understanding their activities. 

DANIEL COLEMAN
Department of English
Canada Research Chair in Critical Ethnicity and Race Studies
Daniel Coleman studies how Canadian literary texts construct and
contest the categories of privilege in Canadian culture. Based on
the premise that privilege often appears to be invisible – e.g. mas-
culinity is rarely scrutinized in gender studies, or whiteness in stud-
ies of race – Coleman has produced a wide range of publications
that uncover the positions of privilege that often elude the con-
scious attention of readers of literature. 

His current work focuses on English Canadian writing between
1850 and 1950 and it demonstrates that, against the popular impres-
sion that Canada is founded on the accommodation of differences,
what he calls “white civility” tends consistently to reinforce white,
British, masculine values as the ‘norms’ for Canadian citizenship.

WILLIAM COLEMAN
Department of Political Science
Canada Research Chair in Global Governance and Public Policy
Globalization is a multi-faceted phenomenon affecting many
aspects of our lives. It is restructuring the way many people live
and how they relate to others by reducing many limits on social
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interaction once imposed by time and space. 
William Coleman’s research involves developing new and better

understanding of globalization and its perceived effects on policy
making in different countries. Using an interdisciplinary approach,
Coleman and his team are conducting research on globalization in
four inter-related areas: autonomy, democracy, changing policy
processes, and North American integration.  This work will be con-
ducted through McMaster’s Institute on Globalization and the
Human Condition.

DEBORAH COOK
Department of  Medicine
Canada Research Chair of Research Transfer in Intensive Care
Deborah Cook’s research concentrates on translating new discov-
eries into effective clinical practice. She is focusing on studies that
have discovered there is a practical, non-invasive way to reduce
the risk of pneumonia in critically ill patients who are hooked u p
to ventilators in the intensive care unit of hospitals.

Cook’s research has demonstrated that a procedure that drasti-
cally reduces the likelihood of these patients contracting this type of
pneumonia, has not been adopted in ICUs. She will use ventilator-
associated pneumonia as a model to study ways to spread informa-
tion quickly and to transfer research into best medical practices.
Her work will also highlight the importance of taking medical dis-
coveries and ensuring they have an applied practical application.

WALTER CRAIG
Department of Mathematics & Statistics
Canada Research Chair in Mathematical Analysis and its Applications
Walter Craig’s research involves mathematical physics, nonlinear
phenomena and analysis of differential equations. He specializes in
analysis of solutions to non-linear partial differential equations
(PDEs) and their applications to a broad range of questions in
fields like hydrodynamics and astrophysics. PDEs are the mathe-
matical expressions which describe the models of the physical
world around us and their evolution in time. Modern examples of
applications include the transmission of data over fibre-optic
cables, modeling fluctuations in financial markets and predicting
the activities of drugs in biological systems. 

Craig’s work promises to address some major outstanding prob-
lems for which mathematical solutions are neither explicit nor
straightforward.  

JAMAL DEEN
Department of Electrical & Computer Engineering
Canada Research Chair in Information Technology
A key component of the new knowledge economy is the ability to
store, transmit, receive, manipulate and display information at con-
tinually increasing speeds. To do this successfully, appropriate nan-
otechnology hardware is needed. Deen is exploring critical nan-
otechnology components required for long-distance communica-
tion systems used for data, speech and video in a fibre network,
chip-to-chip interconnections in computers, and in areas such as
medical imaging. 

He and his team are focusing on new physics-based and engi-
neering approaches to modelling, optimization, design, characteri-
zation and applications of advanced semi-conductor devices and
circuits for information technology applications, particularly photo
detectors and optical receivers.  

DIGBY ELLIOTT
Department of Kinesiology
Canada Research Chair in Motor Control and Special Populations
Digby Elliott’s research is concerned with how people use vision to
control and co-ordinate voluntary arm and leg movements, as well
as how motor control changes with practice.  He is also interested
in individual differences in brain organization and human hand-
edness.  In addition to their work with so-called “normal” move-

ment, Elliott and his students conduct research on the perceptual-
motor problems experienced by various special populations,
including children and adults with Down syndrome.  This work
helps in understanding the relation between neural processes and
perceptual-motor b e h a v i o u r.  This research has implications
for designing work and play environments to maximize human
efficiency, as well as developing instructional programs to optimize
perceptual-motor learning.

CÉCILE FRADIN
Department of Physics & Astronomy
Canada Research Chair in Molecular Biophysics
Technological innovations now enable scientists to observe the
structure of cells and individual molecules at the subnanometer
scale (less than one billionth of a meter). However, the character-
istic times of molecular processes, such as protein folding (the bio-
chemical reactions that form proteins), and intermolecular process-
es, such as protein binding (how substances attach to proteins)
remain largely unknown. The work of Cécile Fradin promises to
unlock these secrets.

She is integrating two state-of-the-art technologies – fluorescence
correlation spectroscopy with fluorescence resonance energy trans-
fer (FRET) – to obtain highly accurate quantitative measurements
of inter- or intramolecular binding times of functional proteins.
Her work will benefit the Canadian pharmaceutical and high-tech
industries.

BRIAN GOLDING
Department of Biology
Canada Research Chair in Bioinformatics
Bioinformatics is a new, multi-disciplinary field combining biolo-
gy, computer science and mathematics to analyse data generated
by genomics and to extract knowledge from it. These data are in
such quantities that they can be produced much faster than they
can be analysed by traditional techniques. 

Golding’s research attempts to understand how the processes of
evolution act to cause the changes actually observed between mol-
ecules, between genes and between genomes. The long-term
objectives of his research program are to determine the patterns
and mechanisms of molecular evolution and influences of the nat-
ural processes of mutation, gene transfer, and selection on
sequence evolution. 

NICHOLAS GRIFFIN
Bertrand Russell Research Centre and Department of Philosophy
Canada Research Chair in Philosophy
Nick Griffin has been editing the personal correspondence and
papers of 20th-century philosopher Bertrand Russell in a project
intended to make those writings available to the public. 

Griffin’s work will provide a valuable tool for historians, philoso-
phers, literary scholars and re-searchers studying some of the most
intimate, fascinating and revealing writing by one of the 20th-cen-
tury’s greatest minds. Russell wrote to people in all walks of life,
including world leaders, on diverse topics. Griffin’s work will
ensure that this material is available worldwide, through an on-line
edition of Russell’s letters that will include scanned images as well
as a machine-readable, annotated transcription. Griffin has written
and edited five books on Russell and has two more in the works. 

CATHERINE HAYWARD
Department of Medicine
Canada Research Chair in Molecular Hemostatis
Catherine Hayward is researching a rare and often fatal bleeding
disorder in Quebec patients that transforms their platelets (cells
that help blood clot) into “clot busters.” She discovered this is due
to problems with urokinase, a clot-dissolving enzyme normally
found in urine. Hayward is investigating why these patients have
abnormally large amounts of urokinase in their platelets and how
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this causes bleeding and stroke.
Hayward has also discovered multimerin, a new platelet and

blood vessel protein that functions as a repair glue and as a partner
to a key blood-clotting protein, factor V.  Since platelets are key
players in controlling bleeding and in causing heart attacks and
strokes, Hayward’s discoveries could be instrumental in the devel-
opment of new treatments for bleeding, heart disease and strokes.

PAUL HIGGS
Department of Physics & Astronomy
Canada Research Chair in Biophysics
Paul Higgs is studying the way the secondary structure of RNA
molecules influences the sequence evolution. Comparison of gene
sequences from different species allows us to reconstruct evolu-
tionary trees. His group has developed phylogenetics software that
uses Bayesian statistical methods to estimate the support for alter-
native arrangements of species. They are also studying the mecha-
nisms of duplication, loss and re-arrangement of genes in mito-
chondrial genomes. The researchers are building a database for
comparative genomics of mitochondrial genomes, and developing
new bio-informatics tools for analysis of genome data. Higgs has
contributed to the theory of polymer networks, crystals, and the
structure of RNA molecules. Most of his recent research has been
in molecular evolution. 

ADAM HITCHCOCK 
Department of Chemistry & Brockhouse Institute for Materials Research
Canada Research Chair in Materials Research
Adam Hitchcock’s research uses inner shell excitation by electron
and X-ray beams for both fundamental studies and applied mate-
rials research. At McMaster, studies of gases and simple solid state
systems, combined with computation, establish the links between
molecular structure and the observed spectral signals. More com-
plex systems such as semi-conductor surface passivation films,
materials for medical implants, and nano-structured polymers, are
investigated using several synchrotron-radiation based X-ray
microscopies. 

Development of the research instruments and the analytical
techniques is an important aspect of the Hitchcock group’s work.
A major project is the Canadian Light Source (CLS), a synchrotron
light source being built in Canada.  Hitchcock also leads the CLS
soft X-ray spectromicroscopy beamline project. 

MANEL JORDANA
Department of Pathology and Molecular Medicine
Canada Research Chair in Immunobiology of Respiratory Diseases and Allergy
The identification of novel targets and therapeutic approaches for
asthma and allied allergic respiratory diseases including the devel-
opment of genetic immunotherapy strategies, is the aim of Manel
Jordana’s research. His work involves experiments to explore the
cellular and molecular basis of the immune-inflammatory response
to aeroallergens. 

Jordana’s primary approach will seek to establish and further
develop experimental models that mimic the heterogeneity of asth-
matic inflammation so that the role of certain genes, and of inter-
ventions to neutralize the function of these genes, can be investi-
gated. His hope is that dissecting the nature of the immunological
interactions between the external environment, particularly aeroal-
lergens, and the respiratory mucosa will have far-reaching impli-
cations for understanding and managing allergic airway diseases.

PAVLOS KANAROGLOU
School of Geography & Geology
Canada Research Chair in Spatial Analysis
Pavlos Kanaroglou is using mathematical modelling and spatial
analysis to predict the choices people will make on public policy
questions that range from housing to transportation and health
care. Spatial analysis provides planners with a statistical tool to

analyse complex relationships and plan human activities in the
spatial dimension. His research helps planners who want to under-
stand the environmental impact of expanding city boundaries or
building a new link in their transportation network. 

His Integrated Model for Urban Land-Use and Transportation
for Environmental Analysis is assisting the city of Hamilton inves-
tigate the impact of air pollution on asthma patients and on mor-
tality rates. Kanaroglou is also studying the impact of the Sydney
tar ponds on the reproductive and psychosocial health of Cape
Breton residents.  

JOHN KELTON
Department of Medicine
Canada Research Chair in Transfusion Medicine
John Kelton is studying immune system disorders that affect circu-
lating blood cells, especially platelets and red blood cells. He is
interested in the treatment of blood diseases and is working with
the Canadian Blood Services Agency to develop new approaches
to blood transfusion practice. He is also studying new approaches
to training specialists in transfusion medicine.

Kelton has identified the risk factors in pregnant women who
exhibit low blood platelet counts. He and his colleagues deter-
mined which mothers and babies were at high risk and which were
not. This has allowed physicians to focus care on the at-risk moth-
ers while at the same time avoiding delivery by caesarean section
and other necessary interventions. 

JOHN LAVIS
Department of Clinical Epidemiology & Biostatistics
Canada Research Chair in Knowledge Transfer and Uptake in Health Policy-
Making Environments
Advances in health research happen every day. The research can
suggest better ways to finance, organize and deliver health care, or
better ways to improve the health of Canadians. If federal and
provincial policy makers are not aware of the research and do not
make use of it in the policy- making process, then both our health
care system and our health could suffer needlessly.

Drawing on his medical training at Queen’s and his research
training at the London School of Economics and Harvard, Lavis is
committed to seeing health research inform public policy. His
work will determine whether, how and under what conditions
research knowledge influences policy making.
He is also studying how researchers can more effectively transfer
research knowledge to policy makers.

YINGFU LI
Department of Biochemistry
Canada Research Chair in Directed Evolution of Nucleic Acids
Yingfu Li is one of the first scientists worldwide to study DNA for
use as catalysts to perform innovative things such as detecting or
destroying wrong genes in cells. His group routinely takes more
than one trillion DNA molecules and subjects them to an artificial
Darwinian evolution in a test tube. Their goal is to search for DNA
molecules with interesting properties, such as the ability to chew
up wrong RNA molecules or to stick to wrong protein molecules
so that their disease-causing actions can be blocked. 

His group has created many tiny DNA molecules with designed
abilities and members are exploiting them as useful tools for
biosensing, disease control, and drug screening.

ZHI-QUAN (TOM) LUO
Department of Electrical & Computer Engineering
Canada Research Chair on Information Processing
Zhi-Quan Luo is interested in solving the complex computational
and communication problems related to the design and manage-
ment of wireless/optical communication systems and networks, as
well as to digital signal processing. There is tremendous pressure
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today on high-tech industries to develop reliable, advanced com-
munications technologies capable of manipulating and transmitting
huge amounts of data from numerous sources at extremely high
speeds. Increasingly, industry and re-searchers are focusing on
emerging wireless and optical technologies as key areas to exploit.

A primary focus of Luo’s research is the interesting computa-
tional challenges that wireless and optical technologies, which use
electromagnetic waves or laser light, provide in terms of their
design and management.

GEOFFREY NORMAN
Department of Clinical Epidemiology & Biostatistics
Canada Research Chair in Cognitive Dimensions of Clinical Expertise
Geoffrey Norman’s research is directed at an understanding of
clinical expertise – how expert clinicians arrive at a diagnosis and
management.  His research program draws heavily from research
in cognitive psychology related to how people identify everyday
concepts, particularly models of concept formation which suggest
a reliance on prior examples. He is also exploring the co-ordina-
tion of these “exemplar-based” processes with diagnostic process-
es which involve the application of formal rules derived from basic
science or clinical medicine

The goals of his research program are twofold: Norman hopes
to understand better fundamental processes of thinking in com-
plex domains – knowledge which can be generalized to other
areas of expertise. Second, the program is reaching a point where
our understanding is leading to educational interventions that
promise to result in more efficient learning. 

PETER ROSENBAUM 
Department of Pediatrics and CanChild Centre for Childhood Disability Research
Canada Research Chair in Childhood Disability
Childhood disabilities have far-reaching impacts on children, fam-
ilies, service providers and community.  Peter Rosenbaum’s pro-
grams address several themes:  What is the natural history of motor
development in children with cerebral palsy?  What is “family-cen-
tred service” and does it make a difference? What do we know
about the health of parents of children with long-term disabilities?
How can we share the findings of our research with families, serv-
ice providers and policy makers and assess uptake and impact?

He is studying children with cerebral palsy and other neurolog-
ical disabilities. Rosenbaum has developed a test called the Gross
Motor Function Classification System, which describes the severi-
ty of cerebral palsy in ways families can understand. Through his
work with the CanChild Centre for Childhood Disability, he is
also studying the well-being of parents of children with disabilities.

SHELLEY SAUNDERS
Department of Anthropology
Canada Research Chair in Human Disease and Population Origins
Shelley Saunders’ research involves the study of ancient DNA to
determine disease origins and their evolution, and the migration of
human populations. For the past decade Saunders and her stu-
dents have been perfecting techniques for the extraction of minute
amounts of DNA from ancient remains. Saunders is also recon-
structing the biological profiles of an Imperial Roman sample from
a necropolis west of Rome.  The site dates from the first and third
centuries AD and is called Isola Sacra. 

She is also involved in a multi-year, international project to
determine the evolution and origins of syphilis. This work involves
studying historically important samples of the disease from
American Civil War soldiers, as well as the first case of pre-
Columbian syphilis identified in England.

ALLISON SEKULER
Department of Psychology
Canada Research Chair in Cognitive Neuroscience
Allison Sekular studies the complexities of vision and visual per-

ception. Using innovative behavioural techniques, she and her col-
leagues have developed methods to determine the time required
by the brain for some aspects of visual perception, precisely what
parts of a stimulus are most important for that perception, and how
perception changes as a function of learning. 

Sekular combines sophisticated psychophysical procedures,
functional neuro-imaging, and examinations of patients with brain
damage to shed more light on precisely how the brain recognizes
faces, objects, and other complex visual patterns.  She is also
examining neural plasticity after learning, through the normal
aging process, after brain damage and in interactions with input
from other senses.

ARYA SHARMA
Department of  Medicine
Canada Research Chair in Cardiovascular Obesity Research and
Management
Obesity has reached epidemic proportions in Canada, the United
States and Europe, and is a growing problem in developing coun-
tries. Arya Sharma is conducting basic and clinical research on the
genetic causes of obesity using an evidence-based approach to
managing cardiovascular and metabolic problems in obese
patients.  

The molecular mechanisms underlying obesity-related health
problems like hypertension and diabetes are poorly understood.
Sharma’s aim is to develop a comprehensive research program
that addresses issues relating to obesity, and to establish a Centre
of Excellence for Obesity Outcome Research.

TAMÁS TERLAKY 
Department of Computing & Software Engineering
Canadian Research Chair in Optimization
Tamás Terlaky’s research focuses on developing high-performance
optimization algorithms for various structured optimization prob-
lems and convergence and complexity analysis. His research aims
to narrow the gap between theoretically efficient and computa-
tionally powerful algorithms by testing the power of new algo-
rithms on practical (especially engineering) optimization prob-
lems. Optimization improves efficiency and competitiveness in
industry.

If you ask computer scientists and mathematicians about opti-
mization, they think algorithms, complexity. But if you ask the
engineer, he/she will say to you: “Always optimize, optimize
everything. Do better (today) than what you did yesterday.”  The
process of optimization involves algorithms and software design,
which is able to find optimal solutions under specified circum-
stances. 

TIMOTHY WHELAN 
Department of Medicine
Canada Research Chair in Health Services Research in Cancer
The goal of Timothy Whelan’s research is to identify the optimal
use of radiation therapy in the treatment of women with breast
cancer and other malignancies. In collaboration with colleagues at
other facilities, Whelan will search for ways to fine-tune cancer
radiation therapy and attempt to answer questions such as “How
frequently should radiation be used?” or “How much radiation is
too much or too little?”  Whelan hopes this work will result in bet-
ter-managed radiation therapy leading to better quality of life for
patients.

He will also conduct an assessment of health services, a study that
will look at non-medical services for cancer patients, such as home
care, nutritional support and social and psychological counselling. 

JEFFREY WEITZ
Department of Medicine
Canada Research Chair in Thrombosis
Jeffrey Weitz’s research focuses on blood clotting.  Most heart
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attacks and strokes are caused by blood clots that block the flow of
blood in arteries supplying blood to the heart or brain.  His work
is directed at understanding the cause of blood clotting at these
sites and developing better methods to prevent or treat it.  This is
important because heart attacks and strokes are the major cause of
death and long-term disability in Canada and other developed
countries.

With CRC support, his team has made major breakthroughs.
Weitz and his team have designed new blood-thinning drugs and
better clot-busting agents.  In addition, they have designed a novel
coating to render blood-contacting medical devices, such as grafts
or stents, resistant to clotting.  As these products move into
patients, Weitz expects them to reduce the disease burden from
heart attacks and strokes.

CHRIS WOOD
Department of Biology
Canada Research Chair in Environment and Health
In general, aquatic ecosystems are more sensitive to environmen-
tal contaminants than is human health, so regulations that protect
human health will not necessarily protect aquatic life.  However,
regulations that protect aquatic life will protect human health. 

Chris Wood’s research team employs an integrative approach
based on physiology, chemistry, toxicology, bioenergetics, and
modelling to generate improved environmental regulations that
will protect both spheres. Current areas of interest are the physiol-

ogy and eco-toxicology of feeding,
exercise, metabolism, and salt bal-
ance in fish and crustaceans, and the
effects of metals, ammonia, pH, and
temperature changes on these
p r o c e s s e s .

GERARD WRIGHT
Department of Biochemistry
Canada Research Chair in Molecular
Studies of Antibiotics
Gerry Wright is battling the bug – the
superbug, that is. As the use of antibi-
otics becomes more widespread, so
does the growth of antibiotic resist-
ance. Wright’s research concentrates
on understanding the mech a n i s m s
that promote antibiotic resistance and
the reasons micro-organisms become
resistant. He is particularly interested
in the enzymes that alter or destroy antibiotics. By identifying
resistance genes, expressing and purifying enzymes, and under-
standing their role in the process of antibiotic resistance, Wright
hopes to gather data to help reverse this resistance and develop
new drugs to fight these bugs. 

He is working on understanding new ways to synthesize partic-
ularly critical groups of antibiotics, some of them the last effective
treatments for emerging superbugs. This work  involves using
chemistry and biochemistry to examine the use of new agents in
the war against infection.

SHIPING ZHU
Department of Chemical Engineering
Canada Research Chair in Advanced Polymerization Technologies
We live in a materials world.  Polymeric materials have tremen-
dous impact on our industry, economy and society.  We consume
more polymers than all other synthetic materials combined. Zhu’s
research is to develop advanced polymerization technologies for
making polymers having tailor-made functions and properties.
One of his projects is to make ultra high-strength polymer fibres
from inexpensive precursors.  The work is to use honeycomb-type
nano-tube reactors for ethylene polymerization.  The resulting
polyethylene materials have extended-chain crystal structure and
possible mechanical strength properties that are hundreds of times
higher than conventional polyethylene materials that are compa-
rable to Kevlar and metals.  Another project is to develop a reac-
tor system that allows continuous production of precisely con-
trolled specialty polymers for biomedical applications.
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T
he research associate with
SH A R CNET (Shared Hier-
a r chical Academic Re s e a r ch
Computing Network) is part of a

team of international astrophysicists
from the U.S. and Switzerland who
have successfully created the first com-
puter simulation that shows giant
gaseous planets can be formed quickly.
Their research is published in the
November issue of Science.

Wadsley became involved when he
developed the gas computer code used
for the research as a post-doctoral fel-
low while at the University of
Washington in Seattle. Lucio Mayer, of
the University of Zurich, is the lead
author.

The popular theory holds that
rocky planets like Earth were created
as rocks orbiting in a disk around the
young sun continuously collided, stick-
ing to form larger and larger objects.
Further from the sun, the collision

process is thought to take millions of
years. This theory is more difficult to
accept for giant gaseous planets like
Jupiter and Saturn because the planets
have to form before nearby bright stars
can disperse the gases that must be
added to the theoretical rocky core.
The new approach assumes that the
disk is heavy with gas that can frag-
ment under its own gravity to form gas
giant planets in just a few hundred
years without a preceding rocky stage.

Now with tools like the Hubble
Space Telescope, astronomers can see
“proto-stars” forming with disks
around them. 

“Observationally it appears that
these disks are destroyed relatively
quickly.  Ours is the first simulation
that actually forms Jupiter-like objects
fast enough,” said Wadsley. “Others
have argued that this should work, but
this is the first time it’s been conclu-
sively demonstrated.”

BY ROWENA MUHIC-DAY

Researchers interested in the
20th century are more fortu-

nate in having at their disposal the
letters of one of the most intelli-
gent and prolific writers the world
has ever seen – the philosopher
Bertrand Russell.

“ Russell was ceaselessly and
effortlessly fluent,” comments
Nicholas Griffin, McMaster philos-
ophy professor and director of the
Bertrand Russell Research Centre.
“Whatever he thought of, he had
the words to express it. He truly
believed in the power of words to
change a situation.” 

The Russell Archives at
McMaster hold more than 40,000
of Russell’s letters. 

Given the sheer number of
available letters however, a com-
plete paper publication of the cor-
respondence will never be practi-
cable. So Griffin, a Canada
Research Chair, decided that an
online solution was needed. 

“This could well prove to be
one of the largest scholarly editing
projects ever undertaken,” says
Griffin, “and it will take a long
time to complete.”                         

The idea of a comprehensive
database of Russell’s letters at the
disposal of a global community of
s cholars is an exciting one for
Griffin, who looks forward to the
world knowing more about the
sometimes mercurial, often pas-
sionate, but above all extraordi-
narily intelligent man who wrote
them.

“The most amazing thing to
realize about Russell,” says Griffin,
“is that his mind never took any
breaks at all.”

Rowena Muhic-Day is liaison
officer for the Faculty of Humanities.

BY ROSEANNE PREVEC

The merging of cultures, blur-
ring of borders and camou-

flaging of history are explored in
the critical and often humorous
photographs of artist and professor
Gu Xiong.  “FLOW,” curated by
Andrew Hunter and on view at the
McMaster Museum of Art from
Jan. 5-Feb. 23, presents a series of
Gu Xiong’s photographs taken
over the past two years in China
and across Canada.  Including such
images as Starbucks in the Fo r b i d-
den City, Mount Rushmore in
Chongquing, Bruce Lee trinkets
and portraits of Mao and Au d r e y
Hepburn side by side in a funeral
supply storefront, the series pro-
vides a contemporary view of the
dialogue between two cultural
forces. 

Gu Xiong was born in
Chongquing, Sichuan Province in
1953.  In 1986, he spent  a year in
residence at the Banff School of
Fine Arts. When he returned to
China he joined the Co n t e m p o r a r y
Art Movement and, with his fellow
students, protested for freedom
and democracy.  However, the
government crackdown on
Tiananmen Square in 1989, con-
vinced Gu that his future as a con-
temporary artist in China was not
secure.  He immigrated to Canada
in 1989 and is now a professor at
the University of British Co l u m b i a ,
and an acclaimed contemporary
artist.  In 1989, when Gu first re-
turned to China, he was ill pre-
pared for the changes in his former
homeland.  The FLOW exhibition
includes images from that visit.

A lunchtime talk ( Jan. 8, 12 : 30
p.m.), a public reception  (Jan. 9, 7-
9 p.m.) and an artist’s talk ( J a n .10
2:30 p.m.) accompany this exhibit.

For details and museum hours,
visit: www.mcmaster.ca/museum.

R o s e Anne Prevec is communi-
cations officer for the McMaster
Museum of Ar t.

G U XI O N G’S
F LOW

RUSSEL L’S
W RI T INGS TO
GO ONL INE

Planet created in hundreds,
not millions of years
McMaster researcher James Wadsley helped
demonstrate that large gaseous planets like Jupiter
could be created in hundreds, not millions of years,
as previously believed.  BY SHELLY EASTON

Literature Science Culture

FORMING GIANT PLANETSVIA FRAGMENTATION OF PROTOPLANETARY DISKS (IMAGE COURTESY OF JAMES WADSLEY).

PHOTO: GU XIONG


