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About CSCI

MISSION

To promote clinical and basic research in the field of human health throughout Canada, to
lobby for adequate research funding at the federal, regional and local levels, and to support
Canadian researchers in their endeavours and at all stages of their careers. 

The Society still fulfills its original mandate today. It has evolved, however, to include the
active promotion of clinical science and lobbying for support of basic and applied biomedical
research from the federal and provincial governments. CSCI members represent researchers
across Canada who are studying issues of disease and health care across the spectrum, from
basic research to issues of health care delivery. 

ORIGINS

The Canadian Society for Clinical Investigation (CSCI) was
founded in 1951 and its original purpose was to provide a
forum for the exchange of scientific information. It was envis-
aged as a "travel club for those interested in clinical investiga-
tion in Canada". As detailed by J.S.L. Browne, one of the
four founding members of the CSCI, the idea was for it to be
a very informal organization and not a society.

Its first meeting was attended by 44 people and was an out-
standing success. Over the next several years, discussion con-
tinued as to the proposed nature, structure and organization
of a society for Canadian clinical investigators. These discus-
sions culminated in the formation of the CSCI in 1959. Its first meeting was held in
Vancouver that year and the meetings have continued to grow in size and are now held con-
jointly with the annual meeting of the Royal College of Physicians and Surgeons of Canada. 

ORGANIZATION 

The CSCI is composed of individuals interested and active in clinical investigation from across
the country. Membership is open to those who are interested and active in clinical research
and who are sponsored by a member of the Society. 

The Executive of the Society consists of 3 members: the President, President-Elect and Past-
President. The Council consists of 13 members from medical schools across Canada.
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Bayshore in Vancouver, BC; please refer to the attached outline of events. For registration information,

please visit the Royal College website at www.rcpsc.medical.org or call 1-800-668-3740 ext. 231.
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DEVELOPMENT AND VALIDATION OF TRANSFU-
SION RISK UNDERSTANDING SCORING TOOL
(TRUST) TO STRATIFY CARDIAC SURGERY
PATIENTS ACCORDING TO THEIR BLOOD TRANS-
FUSION NEEDS. Abdullah A. Alghamdi, MD, Aileen M.
Davis, PhD, Stephanie J. Brister, MD, Paul N. Corey, PhD
and Alexander G. Logan, MD. University of Toronto CIP

Background: Allogeneic blood transfusion is associated with trans-
fusion reactions, infection transmission, postoperative morbidity
and mortality. The objective of this study was to develop and vali-
date a clear and simple clinical index to stratify cardiac surgery
patients according to their blood transfusion needs.
Methods and Results: Data on consecutive adult patients who under-
went cardiac surgery at Toronto General Hospital (N=11,113) and
Sunnybrook and Women's College Health Science Centre
(N=5,316) between May, 1999 and June, 2004 were collected for
the development, validation and external validation of the index.
Primary outcome was the exposure to blood transfusion in the oper-
ative and first postoperative days. Multivariable logistic regression
modeling techniques were used to determine the relationship
between each independent variable and the exposure to allogeneic
blood transfusion. Score assignment for each predictor variable was
based on its regression coefficient. The predicted probabilities at
each total score were compared to the observed proportions of
patients exposed to blood transfusion. The clinical tool consists of
eight preoperative variables: preoperative hemoglobin, weight,
female sex, age, non-elective procedure, preoperative creatinine, pre-
vious cardiac surgical procedure, and non-isolated procedure.
Conclusions: Based on the standards of measurement in clinical
research, a valid clinical tool was developed for predicting the need
for blood transfusion in patients undergoing cardiac surgery. The
clinical tool was internally and externally validated, and the results
suggest that it should perform well at other institutions.
Keywords: blood transfusion, cardiac surgery, and index

THE ONCOGENE PDGF-B PROVIDES A KEY
SWITCH FROM CELL DEATH TO SURVIVAL
INDUCED BY TNF. P.Y. Billie Au, Nicole Martin, Hien
Chau, Behrouz Moemeni, Marie Chia, Fei-Fei Liu, Mark
Minden, Wen-Chen Yeh. MD/PhD program, University of
Toronto.

Tumour necrosis factor (TNF) is a pro-inflammatory cytokine pro-
duced by macrophages, lymphocytes, fibroblasts and other cell
types, and is involved in regulating many important physiological
functions, including inflammation. TNF activates both cell death
and survival signals, and has been implicated in promoting both
tumour death and tumour growth. Balance between these survival

and death signals is crucial for determining cell fate, and abnormal
up-regulation of cell survival signals can contribute to tumorigene-
sis. TNF signaling is therefore thought be a critical component in
the relationship between inflammation and cancer. 
NF-?B, a transcription factor activated by TNF, is critical for con-
trolling survival signals through trans-activation of downstream tar-
get genes, and deficiency in NF-kB sensitizes cells to TNF induced
apoptosis. However, few NF-?B target survival genes have been
identified with direct roles in oncogenesis.  
We have identified platelet derived growth factor B (PDFG-B) as a
TNF inducible, NF-�B dependent gene by using a microarray
screen. We hypothesize that PDGF-B is a survival effector opposing
TNF induced cell death. Platelet-derived growth factor B (PDGF-
B), an oncogene and growth factor, is highly induced by TNF in
mouse embryonic fibroblasts (MEFs) in an NF-?B-dependent man-
ner. PDGF-B can rescue NF-?B-deficient MEFs from TNF-mediat-
ed killing. Furthermore, blocking PDGF-B signaling sensitizes wild
type fibroblasts to a mild enhancement of TNF-induced killing.
Unlike wild type cells, however, inhibition of PDGF-B signaling
highly sensitizes PDGF-B transformed NIH-3T3 cells to TNF
induced cell death. PDGF-B is therefore a key survival factor in the
TNF pathway. Our results suggest that while normal cells contain
multiple TNF-induced survival signals, tumor cells may favour a
specific survival gene that is abnormally up-regulated in order to
evade death signals. 

LIFE AT THE MARGINS:  UNDERSTANDING THE
SOCIAL DETERMINANTS OF HIV/AIDS AND
WOMEN'S HEALTH. Susan Berkhout1,2, Mark Tyndall2.
1MD/PhD Program, University of British Columbia,
Vancouver, BC. 2BC Centre for Excellence in HIV/AIDS,
St. Paul's Hospital, Vancouver, BC

Socioeconomic factors influence health status in myriad ways.
Although difficult to quantify and define, the effects of social status,
economic agency and interpersonal power dynamics exert no less an
influence on health than do factors such as availability of housing
and access to health information.  This is particularly true in the
cases of HIV/AIDS transmission, infection and disease progression,
where, even within a universal health care system, socioeconomic
status is strongly associated with increased HIV/AIDS morbidity
and mortality1. The inability to effectively deal with these issues is
of concern for individual patients, as well as for public health.
As a patient population, female sex trade workers in Vancouver's
downtown east side (DTES) are often at an increased risk of HIV
infection because of socioeconomic factors such as unstable housing,
lack of economic agency, lack of social status and the stigma associ-
ated with the sex trade.  Moreover, such factors also contribute to
the observation that marginalized patients, particularly women, are
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more likely to be diagnosed at a later stage in disease progression,
have lower success with treatment and experience a faster progres-
sion to AIDS2.  My research will examine, through epidemiological
studies and philosophical analysis of patient narratives, the factors
that are associated with the observations stated above.  The overall
aim of the project is to use an analysis of these factors in a number of
important ways. First, to improve patient care within this population,
through the design of more effective risk reduction and treatment
protocols, as well as the design of alternative modalities for accessing
primary care.  Second, the scope of the project will allow for an
examination of the principle of patient autonomy within a context of
addiction and socioeconomic marginalization; this has significant
implications for both the theory and practice of medical ethics.
Finally, the project will consider the duties of health care providers -
how physicians and public health authorities ought to respond to the
unmet needs of this community.
Each of these applications, be they treatment protocols, health poli-
cies or other clinical recommendations, will be best suited for improv-
ing the lives of some of the most vulnerable members of society.
1.  Hogg, RS et al. "Lower Socioeconomic Status and Shorter

Survival Following HIV Infection." Lancet. 1994 344(8930):
1120-1124.

2.  Miller, M., and Neaigus, A. "Networks, Resources and Risk
Among Women who use Drugs." Social Science and
Medicine. 2001 52: 967-978.

HIGH RESOLUTION IMAGING OF AHTEROSCLE-
ROTIC COMPLICATED PLAQUE: 3-DIMENSIONAL
MAGNETIC RESONANCE DIRECT THROMBUS
IMAGING (hiresMRDTI). R Bitar, AR Moody, G Leung,
S Crisp, C Rowsell, J Butany, D Gladstone, DJ Sahlas, A
Kiss, A Nelson, R Maggisano. Medical Imaging, University
of Toronto and Sunnybrook & Women's College Health
Sciences Centre, University of Toronto, Toronto, Ont.

Hemorrhage and thrombosis are increasingly being shown to be
one of the markers that define atherosclerotic plaques as being at
increased risk of causing symptomatic disease.
The purpose of this study was to develop a high resolution version
of conventional Magnetic Resonance Direct Thrombus Imaging
(convMRDTI), a T1-weighted volumetric technique that exploits
the T1-shortening effects of methemoglobin, directly visualizing
intraplaque hemorrhage/thrombus and therefore complicated ath-
erosclerotic plaques.
Eight patients (7 male, 1 female, mean age 73.6 ± 4.1 years) under-
going carotid endarterectomy for symptomatic or asymptomatic
carotid artery stenosis were imaged using a 1.5T GE Twin Speed MR
scanner (GE Medical systems, USA), using both convMRDTI (8-
channel neurovascular phased-array coil, USA Instruments, USA) and
hiresMRDTI (6-channel carotid phased-array coil, SCANMED,
USA). The scanning parameters were: (TR/TE/flip angle/spatial
resolution) convMRDTI (6.7/1.6/15°/0.94mm2x1.0 mm), and
hiresMRDTI (11.2/3.3/15°/0.5mm3). Fat suppression was
achieved using SPECIAL (SPECtral Inversion At Lipids), a GE propi-
etory technique. Four endarterectomy specimens were available for
analysis, and stained with Hematoxylin & Eosin and Movat's pen-
tachrome. Matching of MRI and histology slices employed the dis-
tance from the bifurcation, and vessel/plaque morphology. A
16-segment template was used for MRI/histology correlation.
Agreement between MRI and histology was measured by calculating
Cohen's kappa.

A total of 603 segments were matched between convMRDTI,
hiresMRDTI and histology. Moderate-to-good agreement was seen
between convMRDTI and histology (kappa=0.58); whereas very
good-to-excellent agreement was seen between hiresMRDTI and
histology (kappa=0.85).
Increasing the spatial resolution of MRDTI allows better delin-
eation of the exact location of intraplaque hemorrhage/thrombosis
in the plaque, resulting in very good-to-excellent agreement
between imaging and histology. This increased resolution could be
useful to gain a better understanding of plaque pathophysiology,
and to monitor the effects of medications on atherosclerotic
plaques.
1.   Moody AR, Murphy RE, Morgan PS, Martel AL, et al.

Characterization of complicated carotid plaque with magnetic
resonance direct thrombus imaging in patients with cerebral
ischemia. Circulation 2003; 107(24):3047.

2.   Murphy RE, Moody AR, Morgan PS, Martel AL, et al.
Prevalence of complicated carotid atheroma as detected by
magnetic resonance direct thrombus imaging in patients with
suspected carotid artery stenosis and previous acute cerebral
ischemia. Circulation 2003;107(24):3053.

3.   Stary HC. Natural history and histological classification of
atherosclerotic lesions: an update. Arterioscler Thromb Vasc
Biol 2000;20(5):1177.

DIFFERENCES IN THE PREVALENCE OF CAROTID
COMPLICATED PLAQUE DETECTED WITH MAG-
NETIC RESONANCE DIRECT THROMBRUS IMAG-
ING (MRDTI) IN PATIENTS INVESTIGATED FOR
SYMPTOMATIC ANTERIOR CIRCULATION CERE-
BROVASCULAR DISEASE: A ROLE FOR AGE AND
GENDER. R Bitar, AR Moody, G Leung, A Kiss, D
Gladstone, DJ Sahlas, S Crisp, A Nelson, R Maggisano.
Medical Imaging, University of Toronto and Sunnybrook &
Women's College Health Sciences Centre, University of
Toronto, Toronto, Ont.

Current evidence suggests a role for age and gender in carotid ath-
erosclerotic plaque occurence and stenosis. We have successfully
developed MRI techniques that, by exploiting the T1 shortening
effects of methemoglobin, directly visualize hemorrhage/thrombus
in atherosclerotic plaque, detecting complicated plaque (AHA Type
VI).
The purpose of this study was to evaluate the effect of age and gen-
der on the prevalence of carotid complicated plaque in patients
investigated for symptomatic anterior circulation cerebrovascular
disease.
Patients investigated for symptomatic TIA/amaurosis fugax,
acute/remote infarct from 01/sep/2003-31/dec/2004 were
imaged with a 1.5T MRI (GE Medical Systems, USA) using the
MRDTI sequence (3-dimensional T1-weighted fat-suppressed
spoiled gradient-echo, TR/TE/flip angle 6.7ms/1.7ms/150). A
multivariate logistic regression was performed using age, gender,
complicated plaque presence, individual vascular risk factors, atrial
fibrillation and carotid stenosis (assessed by magnetic resonance
angiography, utilizing NASCET criteria).
One-hundred and seventy-eight patients were initially enrolled in
the study. Six patients were excluded from the final analysis (images
degraded by motion). The final study population was comprised of
172 patients (97 men, 75 women, mean age 67.8 ± 15.4 years [24-
91 years]). Age and gender were found to be independently associ-
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ated with complicated plaque presence, with older patients having
significantly more complicated plaque (p=0.03, OR=1.06,
C.I.=[1.00, 1.11]), and women having significantly less complicat-
ed plaque (p=0.03, OR=0.27, C.I.= [0.08, 0.89]).
Age and gender affect the prevalence of complicated plaque differ-
ently. Older individuals have a significantly higher prevalence of
carotid complicated plaque, whereas women have a significantly
lower prevalence, the latter perhaps accounting for lower cere-
brovascular event rates seen in women, possibly reflecting a differ-
ence in vascular pathophysiology.
1. Iemolo F, Martiniuk A, Steinman DA, Spence JD. Sex

Differences in Carotid Plaque and Stenosis. Stroke 2004;
35:477.

2. Moody AR, Murphy RE, Morgan PS, Martel AL, et al.
Characterization of complicated carotid plaque with magnetic
resonance direct thrombus imaging in patients with cerebral
ischemia. Circulation 2003; 107(24):3047.

3. Murphy RE, Moody AR, Morgan PS, Martel AL, et al.
Prevalence of complicated carotid atheroma as detected by
magnetic resonance direct thrombus imaging in patients with
suspected carotid artery stenosis and previous acute cerebral
ischemia. Circulation 2003;107(24):3053.

INITIAL CHARACTERIZATION OF NYCTALOPIN, A
NOVEL PROTEOGLYCAN ENCODED BY THE NYX
GENE Blaker, J.J., and Bech-Hansen, N.T. Department of
Medical Genetics, University of Calgary, Canada

The complete form of congenital stationary night blindness
(cCSNB) is an X-linked nonprogressive retinal disorder that pre-
sents with night blindness, myopia, nystagmus, reduced visual acu-
ity, and strabismus. Our laboratory recently discovered the NYX
gene and showed that patients with cCSNB have mutations in this
novel gene, which encodes nyctalopin. In silico analysis predicted
that nyctalopin is highly glycosylated, possibly on amino acid
residues mutated in patients with cCSNB. As such, mutations in
these possible glycosylation sites may negatively influence the pro-
tein folding and/or subcellular localization of nytalopin, ultimately
rendering it functionally inactive. To determine whether nyctalopin
is glycosylated in vivo, we expressed a His-tagged version of nyc-
talopin and treated the purified protein with various glycosylases.
These experiments confirmed that nyctalopin is post-translationally
modified by N-glycosylation.  Primary sequence analysis also
revealed that nyctalopin contains an N-terminal signal peptide and
a C-terminal GPI-anchoring attachment site, suggesting it may be
localized to the cell surface in membrane microdomains termed
lipid rafts. To examine this protein's subcellular localization, we
immunostained mammalian cell lines overexpressing nyctalopin.
Nyctalopin showed a punctate staining pattern at the cytoplasmic
membrane supporting its localization to lipid rafts. This was verified
by Western blot analysis of lipid raft preparations from murine reti-
nal tissue. Besides the retina, we also observed expression of nyc-
talopin in the kidney, spleen, heart, and brain of both murine and
chicken.  Our studies have shown nyctalopin to be glycosylated,
enriched in lipid rafts and expressed in multiple tissues including the
retina, consistent with it being a member of the small leucine-rich
proteoglycan (SLRP) family of proteins.  This sets the stage for
exploring the role of mutant nyctalopin in the pathophysiology of
cCSNB.

SMURF1 IS A NOVEL INHIBITOR OF WNT SIGNAL-
ING AND MIGHT SERVE AS A THERAPEUTIC TAR-
GET FOR OSTEOPOROSIS. Rohit Bose*, Jeff Wrana.
Dept. of Molecular and Medical Genetics, MD/PhD
Program, University of Toronto

Proteins of the Wnt signal-transduction pathway, such as APC, play
critical roles in cancer, osteoporosis and disease; this is in addition
to their pleiotropic functions in stem cell maintenance, embryolog-
ical development and adult homeostasis. For example, more than
90% of colorectal cancer patients contain activating mutations in
Wnt pathway members.  Here, we identify a novel inhibitor of Wnt
signalling called Smurf1. Smurf1 is an ubiquitin ligase which targets
other proteins for degradation.  We further show that Smurf1 inter-
acts with endogenous Dishevelled, a critical intracellular mediator of
the Wnt pathway.  Smurf1 ubiquitinates Dishevelled and inhibits
Dishevelled protein levels in a catalytically-dependent manner.
Thus, Smurf1 inhibits Wnt signalling putatively by targeting
Dishevelled for degradation.  Wnt signalling has been well estab-
lished to promote bone formation; independently, Smurf1 has been
shown to inhibit osteoblast activity, but the mechanism responsible
has not been extensively characterized. We propose a unified mech-
anism whereby Smurf1-dependent inhibition of bone formation is a
direct result of its inhibition of the Wnt pathway.  Furthermore, the
only known phenotype of the Smurf1 knockout mouse is an
increase in bone mass; no increase in mortality is observed.  Thus,
Smurf1 might serve as a potent but safe therapeutic target for dis-
eases of bone loss.

VESICULAR STOMATITIS VIRUS (VSV) DEMON-
STRATES 'IN VITRO' ONCOLYTIC ACTIVITY IN
HIGH GRADE BONE AND SOFT TISSUE SARCOMA.
C. Brown, J. Werier, J. Wunder, P. Ferguson, R. Bell,  J.
Bell.  University of Ottawa, Ottawa, ON and University of
Toronto, Toronto, ON.

Purpose: Vesicular Stomatitis Virus (VSV) has shown great poten-
tial as a platform for oncolytic therapy in a variety 'in vitro' and ani-
mal carcinoma models. The purpose of this study is to determine
infectivity and oncolytic potential of VSV in high grade bone and
soft tissue sarcomas. 
Method: Twenty human sarcoma biopsy samples were obtained and
infected with VSV D51  (1 x 108 particle forming units) in whole
mount and cultured samples. Controls consisted of biopsy samples of
adjacent tissue. Infectivity was confirmed by monitoring the fluores-
cence of green fluorescent protein (GFP) that was incorporated into
the VSV genome. Cell oncolysis was determined morphologically
and with the use of Fluorescence Activated Cell Sorting analysis.
Results: Of the 20-biopsy specimens, 13 samples (65%) demon-
strated infectivity with VSV. Fluorescence Activated Cell Sorting
analysis demonstrated a positive correlation between VSV infected
sarcoma samples expressing green fluorescence and propridium
iodine (PI) staining of dead cells. This data suggests that VSV has
oncolytic activity in these sarcoma samples.  
Conclusion: VSV has demonstrated 'in vitro' infectivity and
oncolytic activity in high grade sarcoma cells.  Oncolytic viral ther-
apeutics may provide an alternative or adjunct to current
chemotherapeutic regimens in sarcoma patients.    
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TARGETED DISRUPTION OF ENTEROCYTE ABCA1
IDENTIFIES THE INTESTINE AS A CRITICAL SITE
OF HDL BIOGENESIS In Vivo Liam R. Brunham1,2,
Terry D. Pape2, Catherine Fievet3, Jenelle M. Timmins4,
Nagat Bissada2, Bart Staels3, John S. Parks4, Michael R.
Hayden2 1MD/PhD Program, University of British
Columbia, Vancouver, BC. 2Centre for Molecular Medicine
and Therapeutics, University of British Columbia,
Vancouver, BC. 3Institut Pasteur, Lille, France, 4Wake
Forest University School of Medicine, Winston-Salem, NC,
USA

The ATP-binding cassette transporter A1 (ABCA1) controls the rate-
limiting step in HDL particle formation by mediating the efflux of
cellular cholesterol and phospholipids to an apolipoprotein acceptor.
ABCA1 is widely expressed throughout the body; however, the quan-
titatively important sites of HDL formation are unknown.  We have
recently used tissue specific gene targeting to selectively delete
ABCA1 in the liver, which we have shown to result in a substantial
(~80%) decrease in plasma HDL cholesterol.  These results indicated
that the liver is the major, but not the sole contributor to plasma
HDL cholesterol levels, and raised the question of what are the extra-
hepatic sources of HDL production in vivo?  The intestine is a candi-
date tissue for HDL production because it, along with the liver, is an
important source of ApoA-I, the principal apolipoprotein component
of HDL, and because studies in rats have demonstrated the presence
of nascent HDL in intestinal lymph.  To specifically assess the contri-
bution of the intestine to plasma HDL levels we generated mice with
enterocyte-specific deletion of ABCA1 by crossing Abca1 floxed mice
to mice transgenic for Cre recombinase under the control of the ente-
rocyte-specific Villin promoter.  Tissue specific recombination of the
Abca1 locus was confirmed by Southern blot.  ABCA1 intestinal spe-
cific knock-out (Abca1-I/-I) mice had undetectable ABCA1 protein
expression in the intestine, whereas hepatic ABCA1 protein expres-
sion was comparable to wild-type animals.  HDL cholesterol concen-
trations in Abca1+/+, Abca1+/-I and Abca1-I/-I mice were
74.9±13.3, 66.8±21.4 and 47.4±22.4 mg/dL, respectively, indicat-
ing a ~35% decrease in plasma HDL cholesterol between +/+ and -
I/-I mice (p<0.05).  Plasma ApoA-I and ApoB levels were similarly
decreased by approximately 25% and 30%, respectively.  These results
provide physiological evidence for the role of the intestine in HDL
production, and establish intestinal ABCA1 as a significant contribu-
tor to plasma HDL cholesterol levels in vivo.

VALIDITY OF ICD-9 DIAGNOSTIC CODES IN
ADMINISTRATIVE HEALTH DATABASES FOR THE
IDENTIFICATION OF EPISODES OF RESPIRATORY
AND GASTROINTESTINAL TRACT INFECTION
Genevieve Cadieux M.Sc.; Robyn Tamblyn, Ph.D.; McGill
University MD-PhD Joint Program

The objective of this study was to validate the ICD-9 diagnostic
codes in the Régie de l'assurance maladie (RAMQ) medical services
claims database for identifying episodes of respiratory and gastroin-
testinal tract infections in the primary care practice population. This
validation was needed to enable the development of a surveillance
system based on RAMQ data for outbreaks of respiratory and gas-
trointestinal tract infections, and for the evaluation of antibiotic pre-
scribing based on RAMQ data.
The sensitivity (true positive rate) and specificity (true negative rate)
of ICD-9 codes from the RAMQ medical services claims database

for identifying episodes of respiratory tract infection was evaluated
in the context of the MOXXI project, phase III. Seven physicians
were selected based on their number of consenting patients and
diagnoses of interest, of which 4 (57.14%) agreed to participate in
the study, for a total of 3,387 (27.75%) consenting patients.
Episodes of acute upper respiratory infection (URI) of multiple or
unspecified sites, acute bronchitis, common cold, influenza, laryn-
gitis/tracheitis, otitis media, pharyngitis/tonsillitis, pneumonia,
sinusitis, and infectious gastroenteritis were investigated.
A sample of 2,544 visits made by 496 patients between June 2001
and June 2004 was abstracted from patient medical records in the 4
participating physician practices and paired to a RAMQ medical ser-
vices claim based on patient RAMQ number, physician license num-
ber, and calendar date (+/- one day). The RAMQ medical services
claims database was found to be a fairly sensitive (>70%) method of
identifying episodes of respiratory and gastrointestinal infections,
except for the common cold (50.00%). The specificity of the
RAMQ medical services claims database was extremely high, rang-
ing from 97.45% to 100.00%, for identifying respiratory and gas-
trointestinal infections.
The relatively high sensitivity of RAMQ ICD-9 codes for identify-
ing episodes of respiratory tract and gastrointestinal infection sug-
gest a possible use of these administrative data for epidemic
surveillance. We were not able to compute positive and negative
predictive value (PPV and NPV) estimates due to lack of accurate
population prevalence estimates for the infections of interest.
Further research should enable PPV and NPV to be estimated, and
indicate if RAMQ ICD-9 diagnostic codes accurately approximate
treatment indication for evaluating antibiotic prescribing practices
in primary care.

EXPRESSION OF ANTIGENIC PROTEINS MPB70
AND MPB83 IN BCG STRAINS. Danielle Charlet,
Marcel Behr Dept. of Medicine, Division of Experimental
Medicine, McGill University, Montreal, Quebec.

Tuberculosis is a major global health issue, leading to over two mil-
lion deaths per year.  By recommendation of the WHO, the vaccine
for tuberculosis, BCG, is given to millions of infants annually.  In
spite of this wide use, the protective efficacy is questionable as clin-
ical trials have demonstrated from 0-80% protection.  Current
attempts at improving the vaccine have in part focused on the
expression of antigenic proteins by BCG.  Analysis of the genetic
variations within strains of BCG and of the differences between M.
tuberculosis and the BCG strains, has revealed that several antigenic
proteins, thought to be important in stimulating an immune
response against M. tuberculosis, are not produced by all the vac-
cine strains.  We have studied two such proteins, MPB70 and
MPB83.  A single base pair mutation in the gene for the regulatory
protein sigK has resulted in the decreased expression of these pro-
teins in several strains of BCG.  By restoring the wild-type sigK gene
in BCG Pasteur and BCG Denmark, we have observed an increase
in expression of MPB70 and MPB83 to wild-type levels.  The com-
plemented strains of BCG show slightly increased CFU in the lungs
and spleen of infected C57Bl/6 mice.  In addition, mice vaccinated
with the complemented strains show an MPB70-specific immune
response.   These strains are currently being tested as vaccine candi-
dates in mouse and guinea pig models.
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VALIDITY AND RELIABILITY OF THE PATIENT-
RATED FOREARM EVALUATION QUESTIONNAIRE.
B. Chung*, P.W. Wiley University of Calgary Sport
Medicine Centre

Objective: 1) To investigate item-specific convergent validity of spe-
cific items of the Patient Rated Forearm Evaulation Questionnaire
(PRFEQ) with other validated measures. 2) To estimate the test-
retest reliability of the PRFEQ over a clinically relevant period of
time that reflects the time frames of primary endpoints of interven-
tional studies on lateral epicondylitis (LE) and 3) To estimate the
responsiveness to change of the PRFEQ.
Patients: 60 subjects (23 female, 37 male) from the general popula-
tion who participated in a double-blind randomized control trial on
the effectiveness of extracorporeal shockwave therapy in the treat-
ment of LE.
Methods: Visual analog scales (VAS) for "overall pain", "resting
pain", "pain during sleep", "pain at its worst" and "pain at its least",
EQ5D questionnaire (Quality of Life), PRFEQ  were administered
at baseline, 4 and 8 weeks. Subjects were classified as "treatment
success" or "treatment failure" at 8 week endpoint. Success criteria
was defined as at least 50% reduction in the overall pain VAS, 2) a
maximum allowable score of 4cm and 3) no use of pain medication
for LE for 2 weeks prior to the 8 week follow-up.
Statistics: Bland and Altman (B-A) plots were generated for corre-
sponding identical questions in PRFEQ and other questionnaires
("pain at rest", "pain at its worst", "pain at its least", EQ5D ques-
tions for self-care, and usual activities). Rest-retest reliability was
assessed by calculating intraclass correlation coefficient and B-A
plots. Responsiveness to change was assessed by comparison of sub-
jects who met success criteria vs. subjects who had <1cm of change
on the overall pain VAS with an unpaired t-test
Main results: Item-specific convergent validity with VAS's and items
from the EQ5D was low, with very wide limits of agreement ranging
from approximately 3 to 7 units wide. The ICC for test-retest relia-
bility over 4 weeks was calculated to be 0.51. The PRFEQ was able
to distinguish between subjects who experienced clinically relevant
change and subjects who did not experience any change in their LE.
The mean pre-post differences between these two groups was signif-
icantly different from one another (t=-2.96, df=30, p=0.006). 
Conclusion: The PRFEQ shows questionable discriminant ability
due to its poor test-retest reliability and possibly to low convergent
validity with other measures of similar constructs. The PRFEQ
appears to be sensitive to change, but the margin of difference
between a clinically relevant change and "no change" is very small. 
Supported by the Alberta Provincial Canadian Institutes of Health
Research Bone and Joint Training Program and the Sport Science
Association of Alberta.

DITCHING THE DOGMA: SALMONELLA PATHO-
GENICITY ISLANDS 1 AND 2 DO NOT PLAY
DICHOTOMOUS ROLES IN MURINE ENTEROCOL-
ITIS AND TYPHOID. Bryan Coburn1,2, Yuling Li2, B.
Brett Finlay2. 1MD/PhD Program, University of British
Columbia, Vancouver, BC, 2Michael Smith Laboratories,
University of British Columbia, Vancouver, BC

Salmonella enterica serovar typhimurium (S. typhimurium) is
involved in a variety of diseases including systemic (typhoidal) infec-
tion in mice, reactive arthritis and enterocolitis in humans.  Multiple
S. typhimurium virulence mechanisms are required for disease in

mouse models.  The prevailing dogma of S. typhimurium pathogen-
esis centres on the dichotomous roles of Salmonella pathogenicity
islands 1 and 2 (SPI1 and SPI2).  While it is widely accepted that SPI1
is involved in intestinal pathogenesis, a role for SPI2 had not been
previously described.  Conversely, while SPI2 is known to be inde-
spensible for systemic disease, SPI1 mutants are as virulent as wild-
type in systemic infections and SPI1 is thought therefore not to play
a role in the systemic phase of the illness.  Using S. typhimurium
strains that lack functional type III secretion systems, we demonstrate
that SPI2 is essential for complete virulence in early and late infectious
enterocolitis, and that SPI1 mutant bacteria show a disease phenotype
distinct from that caused by wild-type bacteria.  Using a recently char-
acterized murine model of intestinal Salmonella infection, we demon-
strate that SPI1 mutants are unable to cause intestinal disease early in
infection and that SPI2 deficient bacteria also cause significantly
attenuated typhlitis early in infection.  Furthermore, in extended (5
day) infections we show that SPI1 mutants induce inflammation as
strongly as wild-type bacteria, but that SPI2 mutant bacteria are
attenuated for both systemic and intestinal disease.  Serum biochem-
ical and pathological analyses of systemic infections with wild-type
versus SPI1 mutant bacteria also indicate that SPI1 mutants induce a
unique systemic disease, indicating that SPI1 plays a role in systemic
pathogenesis of S. typhimurium infection in mice.  Collectively, these
data refute the commonly held belief that SPIs 1 and 2 play distinct,
spatially and temporally separate roles in Salmonella pathogenesis.

3D PROSTATE MODEL RECONSTRUCTION FOR
INTRA-BIOPSY NEEDLE-GUIDANCE. Derek Cool1,3,
Donal Downey3, Jonathan Izawa2, Joesph Chin2, Aaron
Fenster1,3. 1 Dept. of Medical Biophysics, 2 Dept. of Surgery,
U. of Western Ontario. 3 Imaging Laboratories, Robarts
Research Institute

In Canada, prostate cancer is the most commonly diagnosed cancer
in men and the 3rd leading cause of cancer death. While there are
numerous screening techniques, definitive cancer diagnosis requires
a needle biopsy of the prostate using 2D transrectal ultrasound
(TRUS) guidance. However, the current biopsy procedure is insen-
sitive, with documented false negative rates up to 30%. This results
in additional patient discomfort, as many must undergo multiple
biopsies before cancer be accurately diagnosed. 
The poor sensitivity of the biopsy procedure is largely due to the
small, disperse proliferation of early stage prostate cancer, which is
often not visible under conventional ultrasound.  As a result, rather
than targeting visible tumours during the biopsy, physicians must
target biopsy locations selected prior to the procedure, based on
known regions of statistically high cancer prevalence or from prior
biopsy sites recorded during a patient's prior procedures.
Unfortunately, physicians are currently confined to using 2D TRUS
image information to target the planned 3D biopsy locations, which
creates uncertainty in localizing the biopsy location in the prostate.
Our objective is to develop a technique for generating patient-spe-
cific prostate models that may provide 3D intra-biopsy information
to physicians for needle targeting and biopsy location recording. 
We propose a method for 3D prostate model reconstruction from a
sparse collection of 2D TRUS biopsy images. 2D TRUS biopsy
images were simulated from real 3D US prostate images acquired
from biopsy patients and used to reconstruct patient-specific 3D
prostate models. Each reconstructed prostate model was compared
to a manually segmented, 3D planimetry model to evaluate volume
and surface boundary accuracy.
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3D prostate models were successfully reconstructed from as few as
6 2D TRUS biopsy images, with an average volume error of 4.0 ±
2.5% and mean prostate surface error 0.87 ± 0.16mm. We have
demonstrated a prostate model reconstruction technique that has
the potential to be incorporated into prostate biopsy protocol for
accurate 3D needle guidance and biopsy location recording. 

ADAPTING TO NOVEL DYNAMICS IN HUMAN ARM
MOVEMENT USING AN INTER-JOINT COUPLING
STRATEGYD.B. Debicki1,2,3 and P.L. Gribble2,3,4. (1)
MD/PhD Program, Schulich School of Medicine, (2)
Graduate Program in Neuroscience, (3) Department of
Physiology & Pharmacology, (4) Department of
Psychology, University of Western Ontario, London, ON,
N6A 5C2, Canada

It is well known that the nervous system is capable of compensating
for the effects of limb dynamics and external forces during arm
movements.  For example, it has been shown that single joint elbow
flexions are associated with anticipatory muscle activity at the shoul-
der that opposes interaction torques arising from rotation of the
elbow.  However, less is known about how the nervous system
adjusts control signals to compensate for novel external loads.  We
used a robotic exoskeleton [kinesiological instrument for normal
and altered reaching movements (KINARM)] to: 1) apply an elbow
velocity-dependent load on the shoulder joint during single joint
elbow flexions (experiment 1); or 2) mechanically fix the shoulder
in position during single joint elbow flexions (experiment 2).  We
tested the hypothesis that subjects would adjust muscle activity in
accordance with the new dynamic requirements of the task.  This
predicts changes at the shoulder joint to oppose the torque applied
by the KINARM in experiment 1 and a cessation of muscle activity
at the shoulder joint when the shoulder is mechanically fixed in
experiment 2. Both scenarios predict changes in control signals at
the shoulder with no changes at the elbow, i.e., an uncoupling of
the relationship between elbow and shoulder muscle activity known
to exist for this movement.  In contrast, electromyograms (EMG)
and computed muscle torque showed a pattern of changes in mus-
cle activity (and hence muscle torque) such that the relationship
between the two joints remained constant. This suggests the adop-
tion of a simple inter-joint coupling strategy - one not necessarily
predicted by current theories of motor control - which allowed sub-
jects to maintain the pre-existing relationship between shoulder and
elbow muscle torque while successfully completing the require-
ments of the task.

REDUCED ATHEROSCLEROTIC PLAQUE BURDEN
IN MICE WITH TARGETED DELETION OF THE DIS-
COIDIN DOMAIN RECEPTOR 1 (DDR1) GENE.
Christopher Franco, Guangpei Hou, Michelle P. Bendeck.
MD/PhD Program, Department of Laboratory Medicine &
Pathobiology, Faculty of Medicine, University of Toronto.

Vascular smooth muscle cell (SMC) migration, proliferation and
matrix metalloproteinase (MMP) expression are critical events in
atherosclerotic plaque development and rupture.  The discoidin
domain receptor 1 (DDR1), a collagen receptor with intrinsic tyro-
sine kinase activity, is expressed by SMCs and controls both MMP
and collagen expression.  We have previously shown that DDR1
deficient (DDR1-/-) mice demonstrate impaired intimal thickening
after wire injury.  Furthermore, DDR1 -/- SMCs have decreased

MMP-2 and MMP-9 activity and impaired adhesion to, prolifera-
tion on and migration towards collagens I and VIII.  However,
mechanical injury models do not accurately reflect the dynamic
inflammatory and lipid rich microenvironment of the atherosclerot-
ic plaque. Therefore, to assess the involvement of the DDR1 gene
in atherogenesis, we crossed DDR1-/- mice with LDL receptor
deficient (LDLR-/-) mice.  The resulting double knockout mice
(DDR1-/- ; LDLR-/-) and single knockout littermate controls
(DDR1+/+ ; LDLR-/-) were placed on an atherogenic diet (40%
Kcal fat, 1.25% cholesterol) for 12 and 24 weeks. Atherosclerotic
plaque burden was quantified at these timepoints by enface staining
of the thoracic and abdominal aorta with Oil Red O and digital
morphometry. Compared with littermate controls, the double
knockout mice developed significantly less plaque at 12 weeks
(10.06% vs 2.94% P<0.05) and 24 weeks (33.6% vs 13.5% P<0.05).
This study is the first to demonstrate the effect of DDR1 deficiency
on atherogenesis.
Keywords: smooth muscle cells, DDR1, LDLR, atherosclerosis,
mice, MMPs, Collagen

INVESTIGATION OF MUNC13 AND ITS POTENTIAL
ROLE IN THE RENAL AND MICROVASCULAR
COMPLICATIONS OF DIABETES USING RAT
MESANGIAL CELLS AND MOUSE MACROPHAGES
AS EXPERIMENTAL MODEL SYSTEMS. Neil
Goldenberg, Pam Speight, Menachem Ailenberg, Mel
Silverman, University of Toronto, Toronto.

Background: The human munc13 isoform, hmunc13, has been
shown to be upregulated in response to hyperglycemic conditions in
cultured human mesangial cells (Song, Y et. al. 1998). This isoform
consists of an N-terminal similar to munc13-1, and a C-terminal
similar to munc13-2.  Additionally, hmunc13 is activated during
hyperglycemia via increased intracellular diacylglycerol (DAG).
Since hyperglycemia both upregulates and activates hmunc13, it has
been identified as a candidate gene in the pathogenesis of the
microvascular and renal complications of diabetes. Further, in tran-
siently transfected OK and HEK-293 cells, activation of hmunc13
by the DAG analogue phorbol-12,13-dibutyrate (PDBu) caused
the translocation of munc13 from the cytosol to the golgi, as well
as a concurrent induction of apoptosis (Song, Y et. al. 1999).
Recent data have also demonstrated that hmunc13 interacts with
Rab34 in a GTP-dependent manner, and colocalizes at the golgi
with Rab34 and the lysosomal marker, LAMP-1, in the presence of
PDBu (submitted).  Although data from transient transfection is
suggestive of the functions of hmunc13, an endogenously express-
ing system is needed in order to produce an in vitro system that can
be translated to animal models.
Aim: The purpose of the current study was to identify a cell type
endogenously expressing munc13, and to investigate the localiza-
tion and function of endogenous munc13 in these cells.
Results: Cultured primary rat mesangial cells (PRMC) were found
to express munc13-2, but not munc13-1 by RT-PCR using the
SuperScript III system (Invitrogen).  Protein expression was con-
firmed by western blot and immunofluorescence with an anti-
munc13 antibody.  Similarly, the mouse macrophage cell line RAW
246.7 was found to express munc13-2.  Prior to immunofluores-
cence, cells were serum-starved overnight, and then treated with
0.1 mM PDBu for the indicated times (15 min. to 3 hrs.).  Cells
were then fixed in 3.7% paraformadehyde, stained with a mono-
clonal antibody raised against rat munc13, and visualized using a
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Zeiss AxioVision epifluorescence microscope.  In the resting state,
endogenous munc13 occupies small vesicles that are evenly distrib-
uted throughout the cytosol of both PRMC and RAW cells.  This
differs from the diffuse, cytosolic staining seen in overexpressing
systems.  In response to PDBu treatment, these vesicles relocalize to
a peri-nuclear position in the cells.
Summary and Conclusions: The current study represents the first
imaging of endogenous munc13 in two cell types of potential
importance in renal function.  Future work will seek to characterize
the organelle compartment occupied by munc13, and to examine
the functional significance of the golgi translocation in response to
physiological ligands producing an increase in intracellular diacyl-
glycerol. Of significance, we now possess an in vitro model with
which to explore munc13 functionality, and its role in hyper-
glycemic injury.

THE EFFECT OF INCREASED DISTANCE FROM
TERTIARY CARE CENTER ON ACCESS TO INVASIVE
CARDIAC SERVICES FOLLOWING ACUTE
MYOCARDIAL INFARCTION Ansar Hassan, Jim
Mathers, Paul Veugelers, Gregory M Hirsch, Jafna L Cox.
Division of Cardiac Surgery Dalhousie University

Introduction: The Canadian health care system is mandated to pro-
vide equal access to health care services regardless of gender, socioe-
conomic status, or location of residence.  In this study, we
investigated the impact of distance from tertiary cardiac care ser-
vices on access to invasive cardiac care following acute myocardial
infarction (AMI) in Nova Scotia, Canada.
Methods: All patients admitted with AMI between April 1998 and
December 2001 were identified using a detailed clinical database.
Distance from the admission hospital to the single tertiary cardiac
care center in Nova Scotia offering cardiac catheterization was cal-
culated and divided into three groups (I: 0 - 70 km, II: 71 - 163
km, and III: >163 km).  Rates of, and waiting times for, cardiac
catheterization following AMI were determined as were 1-year rates
of mortality and readmission for AMI, unstable angina, CHF, or
atrial fibrillation.  Using Cox proportional hazard models, these
rates were adjusted for differences in age, gender, medical comor-
bidity, and income levels which were computed from the median
personal incomes of a patient's residential neighbourhood using
Canadian census data 2001.
Results: 5578 patients formed the study group.   Rates of cardiac
catheterization differed significantly between the three groups (I:
38.9%, II: 38.0%, III: 33.0%) (p=0.0004) as did mean waiting times in
days (I: 18.8, II: 33.1, III: 36.6) (p<0.0001).  After adjusting for dif-
ferences in clinical presentation and socioeconomic status, increased
distance from the tertiary cardiac care center emerged as an indepen-
dent predictor of lower rates of cardiac catheterization (III:  HR 0.77,
p<0.0001; II: HR 0.90, p=0.07), greater wait-times (III: +17.1 days,
p<0.0001;  II: +13,5 days, p<0.0001) and increased long-term rates
of readmission (HR 1.26, p=0.0002; II: HR 1.15, p=0.02).
Conclusion: In patients admitted with AMI across Nova Scotia,
increased distance between hospital of admission and the tertiary
cardiac care center was independently associated with diminished
rates of cardiac catheterization, higher wait-times, and increased
long-term readmission rates.  Despite a single-tier health care sys-
tem, Nova Scotians are subject to significant geographic barriers to
cardiac catheterization with evidence of associated poorer out-
comes.

INTRAVENOUS AND DIRECT MYOCARDIAL INJEC-
TION OF SIDE POPULATION STEM CELLS
LABELED WITH GREEN FLUORESCENT PROTEIN
INTO A MURINE MODEL OF MYOCARDIAL
INFARCTION. Heather L. Heine1,2, Lubos Bohunek2,
Andy Johnson3, Leslie So3, Gordon Pate2, Peter Fong2, Bruce
McManus2, Fabio Rossi3, Thomas Podor2. 1MD/PhD
Program, University of British Columbia, Vancouver, BC.
2MRL / The iCAPTURE Centre, University of British
Columbia, Vancouver, BC. 3Biomedical Research Centre,
University of British Columbia, Vancouver, BC.

Background: Currently, there is great interest in the potential thera-
peutic benefit of bone marrow-derived hematopoietic stem cells
(HSCs) in repopulating the injured heart.  Side Population (SP) cells
are an extremely small and homogenous population of promising
hematopoietic cells which are isolated based on their capacity for
effluxing the DNA-binding dye Hoechst 33342.  SP cells have been
shown to possess great functional plasticity, including the capacity to
form cardiomyocytes and endothelial cells following ischemic injury. 
Hypothesis: Side Population hematopoietic progenitor cells migrate
and contribute to the replacement of myocardial, endothelial and
smooth muscle cells damaged during myocardial injury. 
Methods: Bone marrow expressing green fluorescent protein (GFP)
was harvested from the tibias and femurs of 7 male GFP chimeric
BL/6 mice and stained with Hoechst 33342.   Marrow cells posi-
tive for GFP and negative for Hoechst 33342 were isolated using a
FACS DiVa Vantage (Becton Dickinson, San Jose) Fluorescence
Activated Cell Sorting System.  In two experiments, 69 000 and
196 000 cells that excluded the dye were sorted from the marrow
population.  After each cell purification, these GFP+ SP samples
were divided into two aliquots and injected either intravenously or
directly into the myocardium of female BL/6 mice.  Prior to injec-
tion, recipient female animals were intubated and given irreversible
myocardial injury via permanent ligation of the left anterior
descending coronary artery.  These mice were kept alive until sacri-
fice at 28-day time-points.
Results: Currently all four mice injected intracardially and intra-
venously with GFP positive SP cells are surviving.  Analysis of the
hearts of these animals will be undertaken after 28 days.
Comparison of intravenous and intracardial injection methods will
be assessed. SP cell differentiation and contribution to the repair,
remodeling or regeneration of the ischemic injury will be analyzed
by confocal microscopy.
Conclusion: If successful, the results will demonstrate the first use
of a challenging and powerful model of murine myocardial infarc-
tion injury at the University of British Columbia iCAPTURE
Centre.  In addition, we will show successful isolation, introduction,
and differentiation of Side Population stem cells in the damaged
heart.  These studies will pave the way for more efforts with
hematopoietic stem cells as potential vehicles for cell and gene ther-
apy approaches for heart injury. 

BIOMARKERS OF OXIDATIVE STRESS: AN EVALUA-
TION OF NUTRIENT-GENE INTERACTIONS IN
CORONARY ARTERY DISEASE Claire L. Heslop1,2, John
S. Hill2. 1MD/PhD Program, University of British
Columbia, Vancouver, BC. 2The James Hogg iCAPTURE
Centre, St. Paul's Hospital, University of British Columbia,
Vancouver, BC.
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Background: The consequences of coronary artery disease (CAD)
severely burden the Canadian health care system, and expensive ther-
apeutic solutions (surgery/statins) have only limited capacity for pre-
venting or reversing the disease. Recent research into the
development and progression of CAD links oxidative stress to its
pathological features.  From this research, a series of metabolic path-
ways have been identified and categorized as having either pro-oxi-
dant or antioxidant functions, and thus as producing or removing
reactive oxygen species (ROS) from circulation within the human
body. Increased oxidative stress causes the formation of oxidized
low-density lipoprotein particles (oxLDL), which contribute to the
formation of foam cells and ultimately atherosclerotic lesions.
Environmental influences known to increase the risk of CAD (poor
nutrition, smoking, obesity, and low physical activity) have proven
correlations with increased levels of ROS in the circulation, while
high dietary intakes of antioxidant-rich foods may be associated with
a reduced risk of atherosclerosis. Clinical trials employing antioxi-
dants with the goal of reducing ROS, and thereby lessening their
contribution to the pathogenesis of CAD, have so far yielded most-
ly negative results.  Controversy about the relative significance of
oxidative stress with respect to the pathogenesis of CAD has arisen,
and the usefulness of individual or multiple markers of oxidative
stress as diagnostic tools remains unclear.  Genetic polymorphisms of
oxidative stress genes may complicate the contribution of ROS to
CAD, but this relationship also has yet to be well characterized.
Objective: The objective of this study is to evaluate the contribution
of nutrition, in the context of genetic variation, to plasma biomark-
ers of oxidative stress and ultimately to the presence and the extent
of atherosclerosis within an angiography cohort.  This project aims
to elucidate the contributions of dietary and lifestyle factors, along
with genetic morphologies, to the balance between pro- and anti-
oxidative factors in the pathogenesis of CAD.  Investigating the
impacts that nutritional and environmental factors have on oxidative
stress markers, in the context of specific genetic variations, will allow
us to evaluate the role of oxidative stress in the development of ath-
erosclerosis.  This study may lead to the creation of new diagnostic
and prognostic strategies for atherosclerosis, and to more effective
ways of monitoring the efficacy of dietary and antioxidant therapies.

in vivo DETECTION OF SINGLE CELLS USING MRI.
C. Heyn1,2, John A. Ronald1,3, Lisa T. MacKenzie3,4, Ian C.
MacDonald3, Ann F. Chambers3,4, Brian K. Rutt1,3, Paula
J. Foster1,3. 1MD/PhD Program, Institute of Medical
Science, University of Toronto, Toronto, Ont., 2The
Imaging Research Laboratories, Robarts Research Institute,
London, Ont., 3Department of Medical Biophysics,
University of Western Ontario, London, Ont., and 4The
London Regional Cancer Program, London, Ont.

The capacity to track specific cells and cell populations non-inva-
sively over time in animals and humans will have a tremendous
impact on our ability to study, diagnose and treat disease. Over the
past few years, MRI has emerged as a leading technology for track-
ing cells with exciting potential for resolving soft tissue structures in
three dimensions, deep within optically opaque tissues, at very high
spatial resolution (of order 100 mm voxel size in each of three
dimensions), and without the use of ionizing radiation.
Nevertheless, one of the major criticisms levelled at MRI has been
that it is intrinsically a low sensitivity imaging modality in the con-
text of detecting labelled cells.  This preconception has arisen main-
ly because most previous MR cell tracking studies have tracked large

numbers of cells (105-106 cells).  In the current work we show for
the first time, that single cells can be detected in vivo, in mouse
brain using MRI.  Cells were labelled with superparamagnetic iron
oxide (SPIO) nanoparticles and injected into the circulation of
mice.  Individual cells trapped within the microcirculation of the
brain could be visualized in vivo with high resolution MRI using
optimized MR hardware and pulse sequence technology. Direct
optical validation of single cell detection was provided by co-regis-
tering single cells detected by MRI with high resolution confocal
microscopy.  Furthermore, we achieved single cell detection at the
common clinical field strength of 1.5 T.  This work demonstrates
the potential of MRI for tracking single cells in animals and humans
for a wide range of application from stem cell to cancer cell track-
ing, and therefore represents a major advance in the field of cellular
MR imaging.

CD4+ AND CD8+ T CELLS IN HIV INFECTION:
ROLE OF CHRONIC INTERFERON AND TGF? SIG-
NALING IN AIDS IMMUNOPATHOGENESIS. Martin
Hyrcza1,4,5, Olivia Wilkins1, Colin Kovacs2, Mario
Ostrowski3, Sandy D. Der1,5; 1Department of Laboratory
Medicine and Pathobiology, University of Toronto;
2Canadian Immunodeficiency Research Collaborative,
Toronto; 3Institute of Medical Sciences, University of
Toronto; 4MD/PhD Program, University of Toronto;
5Collaborative Graduate Program in Proteomics and
Bioinformatics, University of Toronto

Background: Changes in T-cell function are a hallmark of HIV
infection but the pathogenic mechanisms leading to these changes
are currently unknown. 
Objective: To identify cellular changes in CD4+ and CD8+ T-lym-
phocytes in HIV infection through analysis of global T-cell gene
expression. 
Methods: We examined the gene expression profiles in ex vivo
CD4+ and CD8+ T-cells from untreated HIV infected individuals
with differing rates of disease progression which included 4 long-
term nonprogressors (L), 4 chronic progressors (C), 4 acute sero-
converters (A) and from 4 HIV uninfected individuals (N). Pure
CD4+ and CD8+ subsets were obtained by negative magnetic bead
enrichment of leukopheresed PBMCs. Gene expression patterns
were determined using Affymetrix U133A microarrays. 
Results: Gene expression patterns of CD4+ and CD8+ T cells from
HIV infected non-progressive patients were similar to HIV unin-
fected individuals whereas expression patterns of A and C patients
co-segregated.  We observed an expression profile resembling an
interferon (IFN) response in both CD4+ and CD8+ T-cells in A and
C samples that was absent in L samples. Surprisingly, the IFN sig-
nature in C and A lacked upregulation of a number of chemokines
and of the IL-15-alpha receptor, which we and others have shown
to be IFN-induced in normal T-cells. Also, we identified a cluster of
upregulated genes within T-cells from A and C characteristic of
immature thymocytes. Although HIV infection has been character-
ized as a disease of 'immune activation', we did not observe gene
profiles characteristic of T-cells activated through the TCR in these
individuals. Finally, CD4+ and CD8+ T-cells differ in a number of
TGFß responsive genes in A and C samples.
Conclusions: Gene expression profiling of T cells can distinguish
acute or chronic progressive infection from non-progression, the
latter of which demonstrates little to no perturbations in gene
expression.  The dramatic IFN responses in acute and chronic pro-
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gressive HIV infection appear unable to control viral replication.
Our data also suggests a defect in the regenerative capacity of T cells
in acute and chronic progression. Finally, the differences in TGFß
responsive genes between CD4+ and CD8+ cells suggest that this
pathway may be implicated in the differential survival of these two
cell subsets in HIV infection. Taken together these findings support
a model of HIV-1 pathogenesis whereby chronic systemic IFN and
TGFß responses inhibit proper CD4+ T-cell regeneration and func-
tion leading to immune dysfunction.

THE CELL BIOLOGY AND PHYSIOLOGY OF MOLE-
CULAR CHAPERONES IN THE ENDOPLASMIC
RETICULUM. Michael D. Jain*, H. Nagaya*, A.
Gilchrist*, A. Nagao#, M.N. Burnier#, and J.J.M.
Bergeron* Department of Anatomy and Cell Biology*,
Department of Opthamology#, McGill University,
Montreal, Canada.

The predominant function of the endoplasmic reticulum is to syn-
thesize and properly fold proteins targeted to the plasma membrane
or extracellular space. Molecular chaperones increase the efficiency of
protein folding by promoting the acquisition of proper (lowest ener-
gy) 3D structures. Protein folding in the endoplasmic reticulum
inherently generates oxidative stress and amino acid insufficiency,
which is capacitated by a transcriptional program known as the
unfolded protein response. Molecular chaperones are therefore cen-
tral to the process of proper protein folding and the resultant cellu-
lar load or stress; this accounts for the implication of chaperones in
physiology and disease. To determine the specific function of chap-
erones in physiology, disease, and cellular maintenance, we have
taken three approaches. First, we have examined homozygous mice
deleted for the abundant ER chaperone calnexin, uncovering a spe-
cific role for calnexin in regulating the myelination process in the
optic nerve. Second, we have examined heterozygous calnexin
knockout mice in a high fat diet model of type II diabetes. Mice het-
erozygous for calnexin develop increased insulin resistance compared
to their wild type littermates. Third, we have taken a proteomics
approach to identify novel molecular chaperones in the ER. Purified
rat liver endoplasmic reticulum analyzed by mass spectrometry found
over 150 novel (relatively unstudied) proteins. To identify novel pro-
teins involved in capacitating protein misfolding stress (including
chaperones), human liver cells (HepG2) were given 12 hours tuni-
camycin and the resultant change in mRNA level was assessed in 33
genes by quantitative real-time PCR. 5 genes were found to have a
statistically significant upregulation ranging from 1.8 to 3.3 fold.
Informatics analysis of these genes found three to have domains
characteristic of chaperones. Together these results demonstrate the
function of chaperones in physiology and disease, and identify new
chaperones involved in cellular maintenance.

MASTERS OR SLAVES? VESICLE RELEASE MACHIN-
ERY AND THE REGULATION OF PRESYNAPTIC
VOLTAGE-GATED CALCIUM CHANNELS. Scott E.
Jarvis, Gerald W. Zamponi, University of Calgary,
Department of Physiology and Biophysics

Calcium entry through presynaptic voltage-gated calcium channels
(VGCCs) is a key step in neurotransmitter release.  The two VGCC
species responsible for the Ca2+ influx that triggers neurotransmitter
release have evolved specializations to interact with key proteins of
the vesicle release machinery; specializations for channel / vesicle

interactions are necessary to support the temporal and spatial
requirements of releasing a vesicle within 200 ?s after Ca2+ influx.
Several members of the vesicle release machinery, including syntaxin
1A and 1B, SNAP-25, VAMP2/synaptobrevin, synaptotagmin, and
cysteine string protein (CSP) all bind to the synprint (synaptic pro-
tein interaction) motif of the II-III linker of N- and P/Q-type Ca2+

channels.  The notion that the vesicle release machinery modulates
Ca2+ influx through VGCCs was initially proposed over 10 years ago.
Recent work has uncovered a number of interactions between the
presynaptic VGCCs and members of the vesicle release machinery
that modulate Ca2+ influx.  It appears that these proteins interact not
only out of necessity for rapid vesicle release, but so that the presy-
naptic proteins can regulate Ca2+ influx through the channels.  Here,
we detail the effects of various presynaptic proteins on Ca2+ influx,
and provide an overview of how these proteins might work to effi-
ciently regulate Ca2+ influx through presynaptic N- and P/Q-type
Ca2+ channels in the absence or presence of docked vesicles.

A CLONAL, HIGH-THROUGHPUT ASSAY FOR THE
OPTIMIZATION AND CHARACTERIZATION OF
MESENCHYMAL STEM CELLS. Aaron Joe1,2, Fabio
Rossi2. 1MD/PhD Program, University of British
Columbia, Vancouver, BC, 2Biomedical Research Centre,
University of British Columbia, Vancouver, BC

Mesenchymal stem cells (MSCs) are derived from adult bone mar-
row and have been shown to differentiate into cells of connective
tissues such as ligament, tendon and bone. Characterization of mes-
enchymal stem cells (MSCs) has proven difficult because there is lit-
tle consensus regarding MSC phenotype. In addition, current
MSCs are derived from methods that result in heterogeneous MSC
populations, thereby making the study of their basic biology diffi-
cult. Furthermore, it is unclear whether currently-isolated MSCs
can provide sustained regeneration and remodelling in vivo. We aim
to address these issues in an effort to isolate the ideal MSC for
potential clinical use. Specifically, we propose the following: 1) to
optimize methods for MSC harvest and expansion; and 2) to devel-
op a clonal assay to determine the multipotentiality and expandabil-
ity of MSC populations in vitro. We aim to develop a
high-throughput screen using small volumes in 96- or 384-well
plates that will allow direct comparison between cells cultured in
various conditions. Single cells will be seeded into each well, and
cells that can form colonies will be further assessed for mesenchymal
multipotentiality by culture in various differentiation media. Cell
differentiation will be analyzed by histological examination, as well
as by RT-PCR and western blot analysis of lineage-specific gene
products. This project constitutes an important component of an
interdisciplinary collaboration that aims to produce a MSC-driven,
biomaterials-based, regenerative therapy for revision total hip
replacement surgery with severe osteolysis. This assay will play an
essential role in determining the MSC population that will be the
best candidate for use in long-term clinical therapies.   

THE ROLE OF DIMER-DEPENDENT CTLA-4-B7
LATTICES IN T-CELL INACTIVATION. M. G.
Kirchhof*, P. J. Darlington*, G. Criado, J. Sondhi, J.
Madrenas. FOCIS Centre for Clinical Immunology and
Immunotherapeutics, Robarts Research Institute, The
University of Western Ontario, London ON, Canada N6A
5K8 (*Co-First Authors)
Cytotoxic T lymphocyte associated antigen-4 (CTLA-4, CD152), a
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homodimeric inhibitory-receptor expressed by T cells, has been the
focus of great research due to its genetic linkage with a variety of
autoimmune disorders and for its use as a therapeutic target in
transplant and cancer treatments.  Co-crystal studies of CTLA-4
engaged with its B7 ligand reveal the formation of lattice-like arrays.
These putative CTLA-4-B7 lattices may facilitate high-order
oligomerization of CTLA-4 leading to T cell inactivation. To
address the biological relevance of potential CTLA-4 lattices on T
cells, we generated a mutant CTLA-4 lacking the intermolecular
disulfide bonding at cysteine 122 (C122) since this residue has been
shown to be essential for dimerization in solution. Surprisingly, we
found that up to 35% of C122A CTLA-4 dimerized in T lympho-
cytes. Moreover, C122A CTLA-4 partitioned within lipid rafts, co-
localized with the TCR in the immunological synapse, and inhibited
T cell activation. We next examined the mechanism of dimerization
in the absence of C122. We found that CTLA-4 dimerization in the
absence of C122 depends on glycosylation at residues N78 and
N110.  Surprisingly, a N78/N110/C122 triple mutant CTLA-4
that did not dimerize was still expressed on the cell surface, local-
ized to the immunological synapse and inhibited T cell activation.
Such functionality of monomeric CTLA-4 correlated with ligand-
induced oligomerization of thsi receptor.  In conclusion, our stud-
ies demonstrate that CTLA-4 dimerization is maintained in vivo in
a hierarchical manner including intermolecular disulfide bonding at
C122, N-linked glycosylation at N78 and N110 and finally by
engagement with B7 ligand. This study suggests that CTLA-4-B7
lattices are formed independent of the structural status of CTLA-4
and are instead induced by CTLA-4 interactions with B7 ligand on
the cell surface.  These results indicate that disruption of the CTLA-
4-B7 lattices might be accomplished by targeting the B7 ligands,
providing a more refined direction for the development of
immunotherapeutics.

ISCHEMIA-REPERFUSION INDUCES ACUTE UP-
REGULATION OF THE ANGIOGENESIS-INDUCER
CYR61 Patrick R. Lawler1, Yongzhong Wang2, Anne-
Louise Hemdalh1, Elizabeth Snow1, Jens Kastrup1, Anders
Gabrielsen1. 1Center for Molecular Medicine,
Cardiovascular Research Unit, Karolinska Hospital,
Stockholm, Sweden. 2Medical Department B, Cardiac
Catheterization Laboratory, the Heart Centre, Copenhagen
University Hospital, Rigshospitalet, Denmark.

Objectives: We investigated the human in vivo expression of two
CCN member genes - CYR61 and CTGF - associated with tissue
remodeling in the context of acute myocardial ischemia.
Background: CYR61 and CTGF are known to play roles in angio-
genesis and fibrosis, respectively, via mediation of transcription,
adhesion, apoptosis, extracellular matrix production, and migration.
The expression of CYR61 and CTGF in humans following acute
episodes of myocardial ischemia is at present not described. METH-
ODS: Myocardial puncture biopsies from 14 patients undergoing
CABG surgery were collected at three points during the operation
and analyzed using Affymetrix microarray.  Expression of cyr61 and
ctgf was then validated by real-time PCR, and investigated with
immunoperoxidase histochemistry.  RESULTS:  Expression of the
cyr61 gene significantly increased during the duration of acute
ischemia associated with the bypass operation, whereas expression
of CTGF was not significantly changed.  Immuno-staining localized
CYR61 to the extracellular region.  Histology revealed considerable
variation among samples, but showed clear signs of many of the

benchmarks of myocardial ischemia.  A set of other genes whose
expression correlated with CTGF expression >0.75 were identified.
Conclusions: Our study demonstrates that there is an acute up-reg-
ulation of cyr61 in humans following acute ischemia, and this pro-
tein is localized to the extracellular region of the myocardium.
There is also a considerable correlation among expression of CTGF
and other fibrotic genes.

STABLE GENE SILENCING IN HUMAN MONOCYT-
IC CELL LINES USING LENTIVIRAL-DELIVERED
SIRNA: SILENCING OF THE P110a ISOFORM OF
PHOSPHOINOSITIDE 3-KINASE REVEALS DIFFER-
ENTIAL REGULATION OF ADHERENCE INDUCED
BY 1a, 25-DIHYDROXYCHOLECALCIFEROL AND
BACTERIAL LIPOPOLYSACCHARIDE Jimmy S. Lee1,2,
Zakaria Hmama2, Alice Mui3, Neil E. Reiner2 1MD/PhD
Program, University of British Columbia, Vancouver, BC.
2Department of Medicine, University of British Columbia,
Vancouver, BC. 3Department of Surgery, University of
British Columbia, Vancouver, BC

Studying mononuclear phagocyte cell biology through genetic
manipulation by non-viral transfection methods has been challenging
due to the dual problems of low transfection efficiency and the diffi-
culty in obtaining stable transfection.  To overcome this problem, we
developed a system for mediating RNA interference in monocytic
cells.  The p110a isoform of phosphoinositide 3-kinases (PI3K) was
silenced using a lentiviral vector expressing short hairpin RNA
(shRNA).  This resulted in the generation of stable THP-1 and U-
937 monocytic cell lines deficient in p110a.  Notably, p110a was
silenced without affecting levels of either the other class IA PI3K cat-
alytic subunits p110b and p110d, or the p85a regulatory subunit.
The role of p110a in mediating cell adherence was examined.
Monocyte adherence induced in response to either lipopolysaccha-
ride (LPS) or 1a, 25-dihydroxycholecalciferol (D3) was blocked by
PI3K inhibitor LY294002.  However, while adherence induced in
response to D3 was sensitive to silencing of p110a, LPS-induced
adherence was not.  Expression of the monocyte differentiation
marker CD11b was also induced by D3 in a PI3K-dependent man-
ner and gene silencing using shRNA showed that p110a was also
required for this effect.  Taken together, these findings demonstrate
that LPS and D3 use distinct isoforms of class IA PI3K to induce
functional responses and that lentiviral-mediated delivery of shRNA
is a powerful approach to study monocyte biology.
References :
1.  Elbashir, S. M. et al.  (2001) Nature 411, 494-498
2.  Burke, B. et al.  (2002) J.Leukoc.Biol. 72, 417-428
3.  Introna, M. et al.  (1998) Br.J.Haematol. 103, 449-461

EXAMINATION OF THE E3 UBIQUITIN LIGASE
ARIADNE 2. A.E. Lin* ,A.Wakeham, A. You-Ten, A.J,
Shahinian, A, T. W. Mak, Department of Medical
Biophysics, Princess Margaret Hospital, University of
Toronto, Canada.

Ubiquitination is an eukaryotic process of selective proteolysis,
where a highly conserved ubiquitin protein is selectively targeted to
a protein. This is achieved by the energy dependent sequential
action of at least three enzymes, the E1 activating enzyme, E2 con-
jugating enzyme and E3 ligase, organized in a hierarchy of number
and function.   In a given organism, there are one or a few E1 acti-
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vating enzymes, a few E2 conjugating enzymes that serve several E3
ligases and a large number of E3 ligases, many of which have yet to
be well characterized.  Thus, specificity of this process is at the level
of the E3 ligase.   In recent years, the process of ubiquitination has
been shown to play an essential role in numerous critical cell func-
tions, including apoptosis, cell cycle arrest and induction of the
inflammatory response, as well as the regulation of transcription fac-
tors, ribosomal function and post-replicational DNA repair.   A
number of E3 ligases are implicated in the process of carcinogene-
sis, most notably mdm2 and p53 regulation and NFkB activation.  
Ariadne 2 is part of the family of highly conserved RBR (RING-B-
Box-RING) superfamily and is characterized as a putative RING
finger E3 ligase.  In Drosophila melanogaster, Ariadne 2 is ubiqui-
tously expressed, predominantly in the central nervous system and
null mutations have a fully penetrant lethality.  We are currently
investigating the E3 ligase function of Ariadne 2 and its involve-
ment in apoptosis.  Our preliminary data suggests that Ariadne 2
can play a role in Bax-induced death, however the exact mechanism
is not fully understood.  In addition, we have begun generating a
gene- targeting construct for in vivo loss of function analysis in both
a null and tissue specific deletion of Ariadne 2, to determine the role
of Ariadne 2 in carcinogenesis.

THE SRC-LIKE ADAPTOR PROTEINS AS REGULA-
TORS OF RECEPTOR TYROSINE KINASES DURING
HEMATOPOIESIS. Larissa Liontos C. Jane McGlade,
University of Toronto.

Adaptor proteins are important molecules involved in linking extra-
cellular signals to downstream effector molecules.  Adaptor proteins
act by bringing signaling molecules into close proximity of one
another, which can lead to either the potentiation, or inhibition of
a signaling pathway. 
Src-like adaptor protein-2 (SLAP-2), an adaptor protein identified
in our lab, has been shown to inhibit signaling downstream of the
T-cell receptor (TCR).  The mechanism by which this inhibition
occurs is unclear, however, the interaction of SLAP-2 with the E3
ubiquitin ligase, c-Cbl, is important for this effect.  c-Cbl has been
well-characterized in the downregulation of receptor tyrosine kinas-
es (RTKs), particular  examples include the epidermal growth factor
receptor (EGFR) and the monocyte colony-stimulating factor
receptor (Fms/CSF-1R).  c-Cbl targets activated RTKs for lysoso-
mal degradation by the addition of poly-ubiquitin chains.  In addi-
tion to c-Cbl, SLAP-2 also interacts with the hematopoietic tyrosine
kinases ZAP-70 and SYK through its SH2-domain.  Our working
model is that SLAP-2 recruits c-Cbl to activated tyrosine kinases
and acts to negatively regulate signaling by promoting ubiquitin-
mediated degradation of these proteins.  
The current study focuses on SLAP-2 and its closely related family
member, SLAP-1, and their role in the regulation of receptor tyro-
sine kinases during hematopoiesis.  We have investigated the expres-
sion of SLAP-1 and SLAP-2 during hematopoiesis and have shown
that both SLAP-1 and SLAP-2 are expressed in hematopoietic stem
cells (HSCs) and that their expression differs at later stages in lin-
eage commitment.  This result suggests that the SLAP proteins may
be involved in regulation of receptors during a number of
hematopoietic stages.  In addition to having a role in T-cell signal-
ing, recent studies from our lab show that SLAP-2 interacts with the
CSF-1 receptor (Fms) and plays a role in CSF-1-mediated differen-
tiation of macrophages.  More recently, we have shown that SLAP-
1 can interact with another type III receptor tyrosine kinase (RTK)

Flt3 and we are currently exploring the biological consequences of
this interaction.

INNATE SUSCEPTIBILITY TO CEREBRAL MALARIA:
GENE EXPRESSION PROFILING USING A MURINE
MODEL F.E. Lovegrove, N Mohammed, T.R. Hughes, K.C.
Kain. Institute of Medical Science, University of Toronto;
Global Health Program, McLaughlin Centre for Molecular
Medicine, Toronto ON

Malaria is a parasitic disease caused by Plasmodia species resulting in
300-500 million annual cases worldwide.  Cerebral malaria (CM),
defined as an unrousable coma in Plasmodium falciparum infection,
has a 10-50% case fatality rate, despite optimal management.  It is
not clearly understood why some non-immune individuals infected
with malaria develop life-threatening complications such as CM,
whereas others develop only a febrile illness.  Several lines of evi-
dence suggest that innate responses to infection are central to dis-
ease outcome.
Murine malaria models provide an excellent system to investigate
genetic determinants conferring innate susceptibility or resistance to
malaria.  Plasmodium berghei ANKA causes a neurological syn-
drome beginning approximately 6 days after infection in susceptible
mice and is considered an excellent model for cerebral malaria.  In
this study, we have used P. berghei ANKA to model different out-
comes of infection - CM and death vs. survival - using CM suscep-
tible (C57BL/6) and resistant (BALB/c) genetic backgrounds.
Transcriptional profiles were obtained using Agilent microarrays
specially designed to examine both mouse and parasite genes.
Response to infection was profiled at 3 timepoints: Day 0 (prior to
infection), Day 3 and Day 6; and in four target organs:  Brain, Liver,
Lung and Spleen.  Preliminary analysis shows significant upregula-
tion of P. berghei and Murine genes in the lungs of susceptible mice
at Day 6 post infection when compared to resistant animals.  While
this is somewhat unexpected - most work in CM has focused on
localized effects in the brain and immune dysregulation - it may cor-
relate with the clinical picture of severe P. falciparum malaria, where
respiratory distress is a common predictor of fatal outcome.

ALGINATE PURIFICATION IMPROVES SURVIVAL
AND FUNCTION OF TRANSPLANTED ENCAPSU-
LATED ISLETS. Aaron Mallett*, Ray Rajotte, Gregory
Korbutt, Department of Surgery, University of Alberta,
Edmonton, AB

Despite successes in islet transplantation, current immunosuppres-
sion regimes required to prevent graft rejection are not suitable for
all patients.  The aim of our study was to develop a highly purified,
biocompatible and stable alginate for encapsulation and
immunoisolation of islets.  We analyzed the chemical properties by
NMR spectroscopy prior to and following purification.  We com-
pared in vivo survival and metabolic function of mouse islets encap-
sulated with either purified or non-purified alginate in syngeneic
recipients.  Finally, we recovered these microencapsulated islets to
assess capsule morphology and the insulin secretory activity of our
islets in response to an in vitro glucose challenge.
Alginate purification involved the removal of impurities, smaller
chain alginate molecules and less stable alginate moieties from com-
mercially available alginate.  When pre- and post-purification algi-
nates were used to encapsulate and subsequently transplant
BALB/c mouse islets into diabetic syngeneic mice, recipients of
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purified alginate capsules exhibited a 105 day graft survival rate of
90.5%, versus 69.2% for recipients of non-purified alginate.  Non-
fasting blood glucose levels were significantly lower among recipi-
ents of purified alginate capsules (6.4±0.5mmol/L, n=42) than
among recipients of non-purified alginate (8.6±0.6mmol/L, n=39).
Following an oral glucose challenge at 105 days post-transplanta-
tion, mice receiving islets in purified alginate capsules more closely
matched normal controls and were significantly lower than mice
receiving non-purified alginate capsules.  The incidence of cellular
overgrowth among recovered purified alginate capsules in mice was
16.7%, compared with 74.1% with non-purified alginate.  Finally,
islets in purified alginate capsules demonstrated an insulin secretory
activity of 7.9 ± 3.5 (n=18), versus the 2.9 ± 1.1 (n=27) stimulation
index of the islets in non-purified alginate.
We conclude from this study that alginate purification improves the
survival and metabolic function of encapsulated islets.  By enhanc-
ing the stability and biocompatibility of the alginate we can improve
the integrity and immunoprotective properties our capsules.  Such
improvements lead to better survival and function of the encapsu-
lated islet grafts in vivo and better maintenance of normoglycemia
in the graft recipients.

GENE THERAPY FOR DIABETES: HYDRODYNAMIC
INJECTION AS A METHOD FOR IN VIVO SCREEN-
ING OF A SYNTHETIC PROMOTER CONSTRUCT
DIRECTING GLUCOSE-RESPONSIVE INSULIN
EXPRESSION Brienne McLane1, Jaeseok Han1, Hee-Sook
Jun2, David C.W. Lau1, Ji-Won Yoon1,2. Affiliations: 1Julia
McFarlane. Diabetes Research Centre, University of
Calgary, Calgary, Alberta, Canada, 2Rosalind Franklin
Diabetes Center, The Chicago Medical School, North
Chicago, IL

Type 1 diabetes results from insulin deficiency caused by autoim-
mune destruction of insulin-producing pancreatic beta cells. Insulin
production in non-beta cells by insulin gene therapy is an attractive
strategy to cure type 1 diabetes because the non-beta cells are not
targets of autoimmune attack. However, there is no satisfactory
strategy to tightly regulate insulin production in response to the
physiological changes in glucose levels. To develop such a regula-
tion system, we have constructed liver-specific, glucose-responsive
synthetic promoters by randomly ligating three different transcrip-
tion factor binding cis elements: hepatocyte nuclear factor 1
response element, CAAT/enhancer binding protein response ele-
ment, and glucose response element. In vivo screening of the con-
structed promoters for glucose responsiveness by viral-mediated
delivery of the construct is a time-consuming procedure. To deter-
mine if a functional test of a promoter construct targeting glucose-
responsive insulin production to the liver by hydrodynamic delivery
of the construct is feasible, we cloned furin-cleavable rat insulin
cDNA under the control of the synthetic promoters and adminis-
tered the plasmid DNA via high volume, rapid injection (hydrody-
namic delivery) through the tail vein of streptozotocin-induced
insulinopenic and diabetic C57BL/6 mice (blood glucose = 532 ±
22.35 mg/dl (mean ± s.e., n=4)). Blood glucose levels 24 hours
after treatment with 12 hours fasting were significantly lower in
mice treated with the plasmid DNA than in mice treated with injec-
tion buffer alone (61.75 ± 11.66 mg/dl, n=4 vs. 426 ± 58.24
mg/dl, n=4, p<0.001). Insulin production in hepatic tissue was
examined by immunohistochemical staining and real-time RT-PCR.
We found that insulin was clearly expressed in liver tissue at 24hrs

after the injection of the construct. We then measured the secretion
of insulin in serum of the treated mice by ELISA and found that
insulin was secreted to the blood stream. Glucose tolerance tests
showed that the changes of blood glucose levels after glucose load-
ing were similar to that found in normal mice. We concluded that
hydrodynamic delivery could be a viable method for the in vivo
screening of glucose-responsive synthetic promoter constructs for
gene therapy of type 1 diabetes. 

HYPOXIA SECONDARY TO ISLET COMPACTION
EFFECTS OUTCOME OF EXPERIMENTAL MARGIN-
AL MASS ISLET TRANSPLANT. Shaheed Merani,
Colleen Schur, AM James Shapiro. Surgical Medical
Research Institute. University of Alberta. Edmonton, AB
Canada.

The Edmonton Protocol, which uses a combination immunosup-
pressive regimen of rapamycin (sirolimus), FK506 (tacrolimus), and
anti-CD25 mAb (dacluzimab) yields high levels of insulin indepen-
dence in type 1 diabetes mellitus patients treated with islet trans-
plantation. However, this state of glycemic control is often not
sustained long term, suggesting either graft rejection or disease
recurrence in these patients. Islet damage during islet isolation,
transplant, and the early post-transplant period may be responsible
for islet death, release of inflammatory chemokines, and increased
islet stress; which together diminish islet graft function. Of particu-
lar interest to our laboratory is the hypoxic injury associated with
the islet transplantation procedure in the murine experimental
model of islet transplant. Since islet angiogenesis following trans-
plantation is slow and islets are especially susceptible to hypoxia
induced apoptosis, hypoxia during the islet isolation and transplan-
tation should be avoided. This investigation examines whether high
speed centrifugation of islets prior to transplant (which is thought
to result in hypoxia) in the experimental syngeneic murine model
results in diminished function of the islet graft. A marginal mass islet
transplant was conducted with BALB/c islets that were either cen-
trifuged at high speeds (traditional technique) or not compacted
prior to transplantation under the renal capsule of streptozotocin-
induced diabetic BALB/c mice. Random blood glucose, oral glu-
cose tolerance tests, and histology are being used to assess these
grafts. Preliminary results from this investigation suggest that
hypoxia secondary to high speed centrifugal compaction of islets
results in lower rates of euglycemia when compared to non-com-
pacted islets.

LEARNING ON INCREMENTALLY COMPLEX TASKS
LEADS TO THE SAME PERFORMANCE AS SKILL
SPECIFIC LEARNING FOR LAPAROSCOPIC SUTUR-
ING. Jason Park1, Helen MacRae1, Carol-Anne Moulton1,
James Larmer2, Adam Dubrowski1. 1Departmen of
Surgery, University of Toronto and the 2Department of
Kinesiology, University of Waterloo

Laparoscopic skills can be taught in full complexity under 2D con-
ditions, or alternately, in increasingly more difficult steps under 3D
conditions prior to performing the entire skill in 2D.  This study
compared which of these two approaches optimized the learning of
laparoscopic knot tying skills.
Junior residents (N=24) were randomized to (1) suturing in full
complexity under 2D conditions or (2) simple cone transfer drills
under 3D and then 2D conditions followed by suturing under 3D
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and then 2D conditions.  Pre and post and delayed (1 week) laparo-
scopic suturing performances were assessed using objective motion
efficiency and timing variables, and final product analyses by blind-
ed evaluators.
Subjects in both groups showed dramatic improvements on all mea-
sures that were well retained over the one week period (p< .01),
with no differences between the two learning approaches.
Despite spending less actual time practicing suturing, the step-wise
learning group performed as well as the group who practiced the
entire task in full complexity. This has potential implications for
minimizing teaching resources and training costs. Whether this
step-wise approach provides more general manipulative skills that
can improve performance on a wider range of laparoscopic tasks
needs further investigation.

LONG RANGE MODULATION OF CORTICAL
ACTIVITY BY STIMULATION OF TEMPORAL LOBE
ASSOCIATIONAL CORTEX S.R. Peters, B. Hu. Dept
Clin. Neurosci. Movement Disorders Research Group,
Hotchkiss Brian Institute., Univ. of Calgary, Calgary, AB,
Canada

Patients with Parkinson's disease often find relief from bradykinesia
by using sensory cues to initiate and augment movements.  Very lit-
tle basic research has been done so far to address this clinical phe-
nomenon. In this study, we have developed a rat model to study the
potential anatomical pathways and physiological mechanisms by
which sensory input may influence the activities of motor control
systems. Electrical stimulation was applied in temporal sensory asso-
ciational cortex (TeA) in rats under ketamine/xylazine or pentobar-
bital anesthesia. We obtained short latency (5-10 ms to peak) field
potential responses from a number of brain sites, including the stria-
tum, the posterior thalamus, and parietal and motor cortices.  This
short latency response was absent in the prefrontal or motor control
cortex where TeA stimulation elicited a longer latency (40 ms)
potential that was followed by large amplitude 2 Hz waves.  A sin-
gle 250 µs pulse delivered at 150 µA induced up to four of these
waves. Repetitive stimulation at frequencies of 1-10 Hz for >15s
produced 2 Hz oscillations throughout the stimulation period.
Wavelet and FFT spectral analysis indicates that 4 Hz stimulation in
the TeA produces the most robust frontal oscillations. This tempo-
ral-frontal synchronizing effect was only observed when the EEG is
predominated by low amplitude irregular voltage responses. During
states of spontaneous slow wave in the EEG, TeA stimulation had a
desynchronizing effect on frontal activities, decreasing the power in
the 1-3 Hz bandwidth. The TeA-evoked responses in frontal and
subcortical sites appeared localized and confined to these regions.
These results suggest the presence of a long range neural network
in the rat brain that may help synchronize neuronal activities
between posterior sensory and frontal motor regions and provide
insight into the phenomenon of sensory-led recovery of motor
function in Parkinson's disease. 
Support Contributed by: NSERC & CIHR

MUSCLE POWER AMPLIFICATION: CONSIDERA-
TIONS ON ELASTIC MECHANISMS. D. Peterson, W.
Herzog, University of Calgary, Calgary, AB

Mechanical work and power generation are among the most widely
studied topics in skeletal muscle research. Power is an important fac-
tor in ballistic movements, such as jumping, where considerable

work must be performed in a short period of time. Despite similar
contractile machinery, there is considerable variability across species
in the amount of mechanical power generated by skeletal muscle.
For example, humans are reported to produce 20-70 W/kg
(Arampatzis et al., 2000); horses 13 W/kg (Dutto et al., 2004),
scallops 160 W/kg (Marsh and Olson, 1994) and frogs have been
estimated to produce upwards of 1600 W/kg (Peplowski and
Marsh, 1997) of mechanical power. Series elasticity has been associ-
ated with the possibility of power amplification due to the storage
and release of mechanical energy.
The purpose of the current study was to elucidate the mechanism
that allows for the great power output in frog muscles. Mean mus-
cle-mass-specific peak power for plantaris longus (PL) was 712±48
W/kg which is more than sufficient to explain the power required
for the observed frog jumps. This result indicates that PL likely pro-
duces greater peak power than other hindlimb muscles possibly
because of its long tendon which could be used to enhance peak
power production. Plantaris fibres shortened in the first part of the
propulsive phase while the PL muscle-tendon unit remained at a
nearly constant length, thereby loading elastic elements in the mus-
cle. In the second half of the propulsive phase, PL muscle-tendon
shortening exceeded PL fibre shortening by a factor of four possi-
bly because of elastic element and aponeurosis shortening and
changes in the angle of pennation, thereby providing the fast speed
and high power required for frog jumping. Preloading of elastic ele-
ments in the first part of the propulsive phase would be possible
because the ankle flexor moment produced by the ground reaction
force exceeded the ankle extensor moment produced by PL. We
conclude that the great power output of frog PL is possible in part
because of a functional catch mechanism, and that this functional
catch mechanism is associated with the intricate interaction of the
ankle flexor and extensor moments produced primarily by the
ground reaction and PL forces in the propulsive phase of the jump.
References: Arampatzis, A., Knicker, A., Metzler, V., and
Bruggemann,G.P. (2000) Mechanical power in running: a compari-
son of different approaches. J Biomech 33, 457-463.  Dutto, D.J.,
Hoyt, D.F., Clayton, H.M., Cogger, E.A., and Wickler, S.J. (2004)
Moments and power generated by the horse (Equus caballus) hind
limb during jumping. J Exp Biol. 207, 667-674.  Marsh, R.L. and
Olson, J.M. (1994) Power output of scallop adductor muscle during
contractions replicating the in vivo mechanical cycle. J Exp Biol 193,
139-156.  Peplowski,M.M. and Marsh,R.L. (1997) Work and power
output in the hindlimb muscles of Cuban tree frogs Osteopilus
septentrionalis during jumping. J Exp.Biol. 200, 2861-2870.

EXPRESSION OF A DYSREGULATED MET RECEP-
TOR TYROSINE KINASE IN MOUSE MAMMARY
EPITHELIUM INDUCES MAMMARY TUMORIGENE-
SIS. Stephanie Petkiewicz, Pascal Peschard, Anie Monast,
Morag Park. Department of Experimental Medicine, Royal
Victoria Hospital, Montreal, Quebec

Breast cancer affects one in eight women in North America and is
the second leading cause of cancer deaths.  The Met receptor tyro-
sine kinase is expressed in normal mammary epithelium in both
humans and mice and has been shown, in vitro, to be involved in
mammary epithelial mitogenesis and the development of a branched
ductal morphology in three-dimensional culture.  The Met receptor
is over-expressed in 20% of breast tumors, and this over-expression is
correlated with a poor prognosis and a shorter disease-free interval.
In order to examine the role of dysregulated Met receptor signaling
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in the development of breast tumors, we generated transgenic mice
expressing either wild type Met or a dysregulated Met receptor
under the control of the mammary-specific mouse mammary tumor
virus (MMTV) promoter/enhancer.  The dysregulated Met recep-
tor contains two mutations: an activating mutation originally dis-
covered in papillary renal carcinoma and a loss of negative
regulation mutation that decreases receptor ubiquitination.
Females from both the wild type and dysregulated receptor trans-
genic lines exhibit normal mammary ductal growth and show no
lactational defects; however, at approximately 1 year of age, multi-
parous and nulliparous mice expressing the dysregulated receptor
develop mammary adenocarcinomas that express high levels of
exogenous protein.  The tumors are typically multifocal and demon-
strate varying degrees of differentiation and a strong angiogenic
phenotype.  Neither virgin nor multiparous mice expressing the
wild type Met receptor has developed mammary tumors despite sur-
viving to two years of age.  Thus, the mutations in the Met recep-
tor enable it to transform mammary epithelial cells and induce
tumors with a long latency.  By expressing the double mutant recep-
tor in the mammary epithelium we have developed a murine model
with which to study the role of dysregulated Met receptor signaling
in mammary tumorigenesis. 
Funding by CIHR MD/PhD Studentship

GENE EXPRESSION PROFILE ANALYSIS OF MET
RECEPTOR TYROSINE KINASE-INDUCED MOUSE
MAMMARY TUMOURS, METASTASES, AND HUMAN
BREAST CANCER. Marisa G. Ponzo, Stephanie
Petkiewicz, Greg Finak, Svetlana Sadekova, and Morag
Park. McGill University

Receptor tyrosine kinases (RTKs) have been shown to have an
important role in breast cancer development and progression. The
Met RTK is expressed in normal mammary epithelium in both
humans and mice. In in vitro studies, this receptor is involved in
mammary epithelial morphogenesis and the development of
branched ductal morphology in 3-D culture. The Met receptor is
also expressed in human breast tumours. Its ligand, hepatocyte
growth factor/scatter factor (HGF/SF), is a multifunctional het-
erodimeric growth and mitogenic factor that is produced by tumour
cells and by surrounding stromal elements. Overexpression of Met,
as seen in ~20% of human breast tumours, and high HGF/SF cor-
relates with poor prognosis and a shorter disease-free interval. 
A division of our laboratory, the Breast Cancer Functional
Genomics Group, is studying stromal-epithelial interactions of the
human breast tumour microenvironment. Additionally, in order to
examine the role of the Met receptor in mammary tumorigenesis,
our lab has generated a mouse model that overexpresses a variant of
the Met receptor under the control of the mammary-specific mouse
mammary tumor virus (MMTV). We have found that a particular
Met receptor variant that expresses 2 transforming mutations (one
involving a loss of negative regulation, and the other involving an
activating mutation) generates primary mammary tumours, as well
as lung metastases.
To investigate the role of the Met/HGF signalling axis in breast
cancer development, we propose to 1) generate Met/HGF expres-
sion profiles from human breast tumours and stroma, 2) validate
Met protein expression levels by immunohistochemical staining,
and to 3) use our Met-specific mouse mammary tumour model to
identify a unique Met-induced gene expression signature. Gene
expression profiling using high density oligonucleotide arrays will

allow us to achieve this end by characterizing the transcriptional
program of these tumours and comparing it to the profiles of mam-
mary tumours from other transgenic mouse models (i.e., 3 mouse
models involving either Neu (ErbB2), Polyoma middle T gene
alterations). Additionally, characterizing the gene expression pro-
files of mammary tumours and their metastases will allow for the
identification of key regulators of the metastatic process. Lastly, in
order to evaluate whether this model reflects a subset of human
breast cancer, the gene expression profile of Met-induced mouse
mammary tumours will be compared to profiles obtained from
human breast cancer samples.

SEGREGATION OF GLUT4 COMPARTMENTS IN L6
MUSCLE CELLS. V.K. Randhawa, F. Thong, D. Li, R.
Rudge, A. Rudich, T. Galli, T.E. McGraw, A. Klip.
Biochemistry, University of Toronto

Skeletal muscle is responsible for regulating glucose flux in response
to insulin or exercise in vivo. In type 2 diabetes, the insulin-stimu-
lated glucose uptake and GLUT4 glucose transporter traffic is per-
turbed whilst the exercise pathway remains intact. Using L6
myoblasts stably expressing myc-tagged GLUT4, we begin to
explore the traffic mechanisms that furnish GLUT4 to the cell sur-
face via insulin or agents engaging the exercise pathway. Here we
show that insulin, PDGF or hypertonicity each enhance GLUT4
recycling and exocytosis to furnish cell surface transporters (whilst
only the latter inhibits endocytosis). This is also evidenced by
changes in the perinuclear distribution of GLUT4. The insulin
response is tetanus toxin-sensitive, requiring VAMP2 for plasma
membrane GLUT4 vesicle fusion. To explore whether a toxin-
insensitive VAMP mediated the PDGF or hypertonicity response,
L6 myoblasts were transiently transfected with small-interfering
RNA to toxin-insensitive VAMP7. Knockdown of VAMP7 protein
markedly reduced the gain of surface GLUT4 by hypertonicity,
while the insulin or PDGF response was only partially reduced. We
propose that these stimuli recruit GLUT4 from distinct though par-
tially overlapping intracellular pools, defined by their need for
VAMP2 and/or VAMP7. Using compartment-specific ablation, we
now begin to explore the internal pools that supply these stimulus-
dependent GLUT4 vesicles to the cell surface. In the basal state,
half of the GLUT4 resides in recycling endosomes; and the amount
of GLUT4 that transits through these endosomes is enhanced by
the various stimuli. Future work will focus on determining when
these VAMP fusogens are acquired by these stimulus-dependent
plasma membrane-directed GLUT4 vesicles. By uncovering the
mechanisms utilized by insulin or agents that mimic exercise to
increase GLUT4 traffic and glucose uptake in muscle or fat, we
hope to add to our understanding of the pathophysiology of type 2
diabetes or other insulin-resistant states.   

SIGNALING PATHWAYS GOVERNING THE EXPRES-
SION OF BCL-XL IN ACTIVATED T LYMPHOCYTES.
SD Saibil, RG Jones, AR Elford, MG Vainberg,  DR
Littman, S Gerondakis, JR Woodgett, PS Ohashi. Ontario
Cancer Institute, University of Toronto, Toronto, Ontario,
Canada,

Expression of the anti-apoptotic protein Bcl-XL is enhanced greatly
during T cell activation.  This expression has been linked to signals
through both the T cell receptor and costimulatory molecules, such
as CD28. The precise signaling pathways that govern the expression
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of Bcl-XL in activated T cells, however, have not been fully eluci-
dated.  Here, we demonstrate that the kinases protein kinase C-�
(PKC�) and protein kinase B-α (PKB) as well as the c-Rel tran-
scription factor are involved in the expression of Bcl-XL in activated
T lymphocytes.  In vitro stimulation of T cells lacking PKCq with
anti-CD3 antibody alone or combined anti-CD3 and anti-CD28
antibodies lead to impaired expression of Bcl-XL compared to T
cells from control C57Bl/6 mice.  This impaired expression of Bcl-
XL in PKC�-/- T lymphocytes could be rescued by transgenic
expression of active PKB.  Similarly, T cells from c-Rel-/- mice also
demonstrated impaired expression of Bcl-XL when stimulated in
vitro.  This impairment was specific to c-Rel, as T cells from mice
lacking the p50 subunit of NF-�B displayed normal induction of
Bcl-XL.  Collectively, these findings suggest that the PKC� and the
PKB signaling pathways converge upon the activation of c-Rel,
which leads to Bcl-XL expression during T cell activation.
Interestingly, restoration of Bcl-XL expression in PKCq-/- T cells
via the PKB transgene was unable to rescue the proliferation defect
found in cells lacking PKC�. As well, activated T cells from PKC�-
/- or c-Rel-/- mice did not display increased cell death when sub-
jected to cytokine withdrawal as compared to C57Bl/6 controls.
These data suggest that either Bcl-XL plays a dispensable role in the
survival of activated T cells or that it performs a function other than
cell survival.

EFFECT OF ANKLE-FOOT ORTHOTIC STIFFNESS
ON JOINT MECHANICS AND MUSCLE ACTIVA-
TION PATTERNS DURING WALKING AND STEP
DOWN. 1Prism S. Schneider, 2James M. Wakeling and
1Ron F. Zernicke, 1Human Performance Lab, University of
Calgary, Calgary, 2Dept. of Basic Veterinary Sciences, Royal
Veterinary Collage, London UK

Introduction: Ankle-foot orthotics (AFOs) are external orthopaedic
devices that provide support for foot-drop or ankle instability asso-
ciated with many neuromuscular disorders. Currently, AFOs are
articulated or rigid. Dynamic joint stiffness (JS) can be calculated as
the slope of a joint angle vs. moment plot and is an important con-
straint on the motor control system as it affects the generation of
voluntary movements and the displacement resulting from an exter-
nal perturbation [1]. Understanding JS is essential to orthotic
design and the quantitative evaluation of neuromuscular diseases
[2]. JS has not been examined experimentally or dynamically with
the use of AFOs in human locomotor activities. The effects of
dynamically varied AFO stiffness on joint kinematics, kinetics, mus-
cle activation patterns and resultant JS during walking and stepping
down from a platform were the focus of this study. 
Methods: Bilateral AFOs were instrumented with electro-hydraulic
disc brakes to allow for computer-adjustable AFO stiffness, which
permitted varied external resistance of ankle motion. The study
design was prospective, randomized, and was comprised of eight
healthy adult males. 3D kinematics were acquired using unilateral,
lower-extremity active marker placement and a high-speed, motion
analysis system (CODAmotion MPX30; Charnwood Dynamics
Ltd., UK). Force plate (AMTI; Watertown, MA, USA, 2000 Hz),
electromyographic (EMG) (MA-310; Motion Lab Systems, Inc.
Los Angeles, CA, USA; 2000 Hz), and video (200 Hz) data were
collected during a minimum of 15 successful walking and 10 step
down trials per subject for Shod (shoes only) and 3 AFO stiffness
conditions: S1 (least stiff), S2 (intermediate stiffness), and S3
(stiffest). Time-frequency analysis, using wavelets, was used for

EMG analysis to identify low (20-38 Hz) and high (128-218 Hz)
frequency content of the EMG signals. Repeated measures multi-
variate analysis of variance with a post-hoc test (a=0.05) revealed
significant differences. A step-wise linear regression analysis was
conducted to identify significant variables most responsible for
determining resultant JS.
Results and Discussion: During the overground walking, there were
no significant differences in mean resultant ankle or knee JS during
the second rocker of stance, independent of AFO use and AFO stiff-
ness for both tasks. During the step downs, resultant ankle JS was
significantly greater for all AFO conditions compared to Shod for
the first 20% of ground contact time. This is supported by an
increase in co-activation of the antagonist muscles of the lower leg
with increasing AFO stiffness for most EMG frequency bands.
During the stance phase of gait, ankle joint energy production at
toe-off decreased significantly in the AFO conditions. Energy
absorbed at the knee joint following heel-strike decreased signifi-
cantly in the AFO conditions. During the step down task, energy
absorbed across the ankle and knee joints increased significantly in
all AFO conditions compared to Shod. Several muscles experienced
significantly enhanced recruitment, such as the tibialis anterior mus-
cle, which showed a significant increase in activation for all AFO
conditions for walking and step down trials across all EMG fre-
quency bands. 
Conclusions: Despite changes in AFO stiffness, resultant ankle and
knee joint stiffnesses remained unchanged for the walking trials, but
there were changes in muscle activation patterns and mechanical
joint energetics. Thus neuromotor and joint dynamics responses
may have helped maintain a task-specific resultant joint stiffness.
During the step downs, the greater co-contraction of antagonist
muscles combined with greater AFO stiffness resulted in increasing
resultant ankle JS with increasing AFO stiffness. These findings
were consistent with JS being a function of task [3] and, therefore,
task-specific AFO stiffness may be more desirable in clinical popula-
tions. Results from this study provide new data to better understand
how AFO prescription may affect internal joint mechanics and mus-
cle activation patterns during different locomotor tasks.
References: 1. Hunter I. & Kearney R. J Biomech 15, 747-52,
1982. 2. Davis R. & DeLuca P. Gait & Posture 3, 79-80, 1995.  3.
Stefanyshyn DJ. & Nigg BN. J Biomech 14, 292-99, 1998. 

CHARACTERIZATION OF SECRETED PROTEIN
PROFILES OF NON-O157:H7 ENTEROHEMOR-
RHAGIC Escherichia coli SEROTYPES AND PREPARA-
TION OF THEIR SECRETED PROTEINS FOR USE IN
BOVINE VACCINE STUDIES. Inna Sekirov1,2, Yuling
Li2, Wanyin Deng2, B. Brett Finlay2. 1MD/PhD Program,
University of British Columbia, Vancouver, BC, 2Michael
Smith Laboratories, University of British Columbia,
Vancouver, BC

Enterohemorrhagic Escherichia coli (EHEC) secreted proteins
(SPs) are central to the infection process, accounting not only for
EHEC's ability to invade the host and evade host defense systems,
but also for many clinical manifestations of the disease. SPs of vari-
ous EHEC human and bovine isolates were compared by SDS-
PAGE and Western blot analysis. SPs of different serotypes were
found to be sufficiently divergent to prevent recognition by mono-
clonal antibodies directed against EHEC O157:H7, with the excep-
tion of O55:H7. The latter finding was consistent with a close
phylogenetic relationship between O157:H7 and O55:H7.
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Polyclonal antibodies directed against EHEC O157:H7 SPs detect-
ed the SPs of most other serotypes, indicating sufficient conserva-
tion of immunogenic epitopes. The presence of unique SPs secreted
in a type III dependent fashion was demonstrated in EHEC
O103:H2. SPs of different serotypes cross-reacted with patient and
bovine sera that were believed to come from O157:H7 infections.
Although some SPs detected by patient and bovine sera were com-
mon to all the serotypes, some appeared to be unique. This finding
underscored the potential for unrecognized contribution of multi-
ple EHEC serotypes to infections. SPs of five serotypes commonly
implicated in EHEC outbreaks were also prepared for future use in
bovine vaccine cross-protection studies. The results obtained from
this study will contribute to our knowledge of EHEC SP arsenal,
further our understanding of the role SPs play in EHEC infection
process, and will play a role in the design of effective bovine, and
potentially human, vaccines against EHEC.

MORBIDITY AND MORTALITY OF PATIENTS WITH
METHICILLIN RESISTANT STAPHYLOCOCCUS
AUREUS (MRSA) INFECTIONS IN A BURN UNIT
SETTING. C Tan1, WG Cannon3, R Morley3, T Ho2, E
Germann3, CFT Snelling3, A Anzarut3, JC Boyle3, C
Verchere3. 1MD/PhD Program, University of British
Columbia, Vancouver, BC. 2Medical Undergraduate
Program, University of British Columbia, Vancouver, BC.
3BC Professional Fire Fighter's Burn Unit, Vancouver
General Hospital and BC Children's  Hospital Burn Unit,
Department of Plastic Surgery, Vancouver, BC.

Introduction: Controversy exists regarding the significance of
Methicillin resistant Staphylococcus aureus (MRSA) among the
burn patient population. We hypothesized that MRSA positive burn
patients had increased morbidity and mortality. In order to test this
hypothesis we conducted a retrospective study to compare compli-
cations among MRSA positive and MRSA negative burn patients.  
Methods: Burn patients admitted to our adult and paediatric burn
units from 1994 to 2004 were identified using our burn data reg-
istry. Patients with a full thickness burn component were subdivid-
ed into MRSA positive and MRSA negative and the two groups
were compared.  
Results: Of total burn patients (n=1,363), 68.2% had a full-thick-
ness component burn (n=930). MRSA patients (n=119) comprised
8.7% of all burn patients or 12.8% of those with a full thickness
burn. All MRSA positive patients had a full thickness burn compo-
nent.

MRSA positive patients were significantly older and had larger
burns than MRSA negative patients.  They also had significantly
more inhalational injuries, longer days on the ventilator, and longer
length of stays in hospital.  Having more than one procedure may
increase the chances of becoming MRSA positive.  

Conclusions: MRSA infection on our burn units remains a concern.
Early identification, regular screening for MRSA on burn patients
on the unit, quarantine of transferred patients with unknown MRSA
status, attempts to limit the number of operative procedures and
stringent hand-washing practices are essential in combating the
spread of MRSA infection on the burn unit.

T CELL CO-SIGNALING AND ISLET TRANSPLANTA-
TION TOLERANCE. Wayne Truong, Dr. AM James
Shapiro, Dr. C. C. Anderson. General Surgery (University of
Alberta)

Recent progress in clinical islet transplantation with the Edmonton
Protocol has rejuvenated the field of islet transplantation. Our lab-
oratory is focused on ways to make the procedure safer and more
applicable to a broader range of patients with type 1 diabetes.
Immunological tolerance is an attractive strategy that has been thor-
oughly studied in small animal models, but has been difficult to
translate to the clinic. Significant recent progress has occurred in the
science of tolerance immunobiology, with two key approaches prov-
ing successful in small and large animal models: a) central tolerance,
induced by myeloablation and bone marrow transplantation, and b)
peripheral tolerance, based on inactivation of T-cell clones through
blockade of costimulatory pathways. 
Objective: To develop peripheral tolerance strategies in the basic
laboratory to protect against both alloimmunity and autoimmunity,
for ultimate potential translation to patients undergoing clinical islet
transplantation.
Hypothesis: Anti-ICOS mAb based strategies facilitate islet allograft
tolerance. Pre-treatment with either combination with Tacrolimus
or FTY720 will further enhance tolerance induction. 
Tacrolimus is a calcineurin inhibitor which has diabetogenic side
effects, however, if used in lower doses in combination with anti-
ICOS, may be useful in inducing graft acceptance.
FTY720 has an interesting mechanism of action, interfering with
lymphocyte responsiveness to chemokines, leading to homing of
lymphocytes to lymphoid tissues. Since ICOS:B7h interaction may
primarily occur in lymphoid tissue, combination therapy with anti-
ICOS and FTY720 could be synergistic. 
Methodology: Renal subcapsular islet allografts will be completed
across a strong MHC barrier in mice (BALB/c to C57BL/6) after
induction of diabetes with streptozotocin (200mg/kg). Mice
demonstrating prolonged graft survival (>100 days) with anti-ICOS
mAb based combination therapies will undergo nephrectomy of
their graft-bearing kidney to confirm the functionality of the islet
allograft.  Once a return to hyperglycemia is verified, these mice will
then be re-challenged with a second islet graft in the remaining con-
tralateral kidney, without further immunosuppressive therapy.  The
second graft will be either of donor or third-party origin to test the
specificity of the tolerant state.  Persistence of the second donor-
strain allograft with rejection of the third-party graft will confirm
that donor-specific immunological tolerance has been established. 
In addition, mice with prolonged graft survival will also be challenged
with donor spleen cells and/or skin allografts to further confirm the
stability of the established islet graft. The persistence of normo-
glycemia even upon immune challenge with donor cells would indi-
cate that the established islet graft is strongly resistant to rejection.
Results: Preliminary data show indefinite (>100 days) graft survival
in 60% of the subjects treated with combination anti-ICOS and
FTY720 (n=5) and 33% of subjects treated with combination anti-
ICOS and Tacrolimus (n=3). 
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Full thickness burns
n=930/1,363 total burns

MRSA positive
n=119/ 930 (12.8%)

MRSA negative
n=811/930 (87.2%)

p value

Age in years (Mean ± S.E.) 46.1 ± 2.0 35.9 ± 0.8 <0.001
Males (Percent) 63.9% 72.5%  0.06 NS
% TBSA (Mean ± S.E.) 23.3 ± 1.6 14.3 ± 0.6 <0.001
%TFT (Mean ± S.E.) 17.9 ± 1.6  9.8 ± 0.5 <0.001
Inhalation Injury (Percent) 40.3% 18.1% <0.001
Days on Ventilator (Mean ± S.E.) 23.7 ± 2.4 12.0 ± 1.0 <0.001
> 1 Operative Procedures (Percent) 73.9% 30.2% <0.001
Hospital Days (Mean ± S.E.) 57.3 ± 4.0 23.6 ± 0.8 <0.001
% Mortality (Percent) 3.4%  (4 /119) 7.6% (62/811) 0.13 NS



GENETICALLY MODIFIED ENDOTHELIAL PROG-
ENITOR CELLS FOR THE IMPROVEMENT OF NEO-
VASCULARIZATION CELL THERAPY. Michael R.
Ward, Kathleen Thompson, Michael J.B. Kutry,kDuncan J.
Stewart. St. Michael's Hospital, University of Toronto.

The implantation of endothelial progenitor cells (EPCs) into
regions of damaged myocardium represents an exciting new poten-
tial therapy for patients suffering from coronary artery disease
(CAD) and myocardial infarction. Patients who would be candi-
dates for such therapy generally have risk factors for CAD (hyper-
lipidemia, diabetes, smoking, advanced age, hypercholesterolemia)
which have been associated with reduced regenerative capacity of
EPCs, partially due to reduced NO bioavailability. We hypothesize
that increasing the production of NO, a potent survival, angiogenic
and vasculoprotective agent, in EPCs will improve their regenera-
tive properties and rescue the dysfunction associated with CAD risk
factors. We are recruiting human subjects with high CAD risk or
with previously documented CAD as well as control subjects and
isolating EPCs from their peripheral blood in order to compare
their regenerative potentials in vitro. In addition, we are overex-
pressing eNOS with lentiviral vectors in the EPCs and, using the
same assays, determining if the regenerative function is improved
compared to unmodified cells. The in vitro assays we are employing
assess the degree of cell migration, adhesion to fibronectin, adhe-
sion to endothelial cells, ROS and NO production, survival/apop-
tosis of the cells as well as angiogenic cytokine expression. We are
also studying the ability of EPCs from human subjects (from both
subject groups and ± eNOS overexpression) to promote neovascu-
larization in a nude mouse hindlimb ischemia model. Using Laser
Doppler Perfusion Imaging, we will assess the degree of reperfusion
obtained following cell transplantation and determine if eNOS
overexpression improves revascularization induced by cell therapy.
Preliminary results from in vitro assays suggest that cells from
patients with high CAD risk (or documented CAD) have reduced
migratory and adhesive properties, as well as decreased NO pro-
duction. Transduction of EPCs with lentiviral vectors is highly effi-
cient (50-60%) and leads to stable expression of eNOS in the cells.
Further results will become available at the time of presentation. 

RESIDENTS' PERCEPTION OF THEIR WORK
HOURS: A SINGLE INSTITUTION STUDY. Woodrow,
S.I.1,2, Park, J.1,2, Murray, B.J.3, McDonald,C.2, Bernstein,
M.1, Reznick, R.1,2, Hamstra,S.J.1,2. 1Department of
Surgery, University of Toronto. 2Wilson Centre for
Research in Education, University of Toronto. 3Division of
Neurology, Department of Medicine, Sunnybrook and
Women's College Health Sciences Centre

Resident work hour restrictions in Canada have resulted primarily
from negotiations with individual provincial resident unions.  The
purpose of this study was to examine opinions regarding mandated
work hours amongst different groups of resident physicians.
An anonymous survey investigating resident current and ideal work
hours was mailed to all surgical, medical, and psychiatry residents at
the University of Toronto.  Questions were primarily short answer
in nature, with several formatted on a 5-point Likert scale. 
Overall, 289/478 (60.5%) of residents completed the survey.
Surgery residents reported longer work hours, more frequent call
and staying later post-call than either medicine or psychiatry resi-
dents.  Although the majority of all respondents agreed that there

should be both consecutive and weekly work hour restrictions
(252/285 [88.4%] and 248/283 [87.6%] respectively), there were
significant differences between the ideal work hours perceived by
the three groups.  In addition, surgery residents were more likely to
believe that they missed learning opportunities and provided poor-
er patient care by complying with current work hour rules.

*P<0.05 in comparison with medicine group, †: p<0.05 in compar-
ison with psychiatry group

The results suggest differences in the way these groups of residents
envision the balance between lifestyle, clinical duties and education-
al needs that likely reflect the varied service and scheduling demands
of their specialties.  It seems unlikely that either uniform duty hour
limitations or a single model of training can appropriately allow for
these unique, sometimes diverging, perspectives.  

THE DERIVATION AND CHARACTERIZATION OF
INSULIN-PRODUCING CELL CLUSTERS FROM
MURINE EMBRYONIC STEM CELLS. Douglas Wu,
Kathryn Wood, Univ. of Alberta.

Background: Although islet transplantation has enjoyed recent suc-
cess as a treatment for type 1 diabetes mellitus (T1DM), shortage
of donor pancreases continues to hinder widespread adoption of
this therapy.  The ensuing search for islet-replacement tissue has led
to embryonic stem (ES) cell-based approaches.  ES cells, derived
from the inner cell mass of the trophoblast, represent a pluripotent
cell population capable, in theory, of producing all the tissues of the
fetus.  Both the direction of these cells towards an islet-like fate, and
the subsequent evaluation of the immunological response to their
transplantation offer an initial approach to overcoming the organ
shortage that currently impedes islet transplantation as a common
treatment for T1DM.
Methods: Murine embryonic stem cells were cultured on a feeder
layer of irradiated primary embryonic fibroblasts in the presence of
leukemia inhibitory factor to maintain them in a pluripotent and
undifferentiated state.  Upon induction of differentiation, the cells
were cultured under varying conditions that have previously been
reported to result in the formation of insulin producing cell clusters
(IPCCs).  After 1-1.5 months, final stage IPCCs were harvested and
analyzed via RT-PCR and immunoflourescence for the presence of
islet phenotypic markers.  In vivo functional assay of IPCCs was also
performed, transplanting them into an experimental streptozotocin-
induced diabetes model.
Results: Insulin-1, insulin-2, glucagon, and amylase mRNA were all
expressed in the IPCCs.  Furthermore, PDX-1, a marker for pan-
creatic development, was also expressed in final stage IPCCs.
Double positive staining and co-localization for both insulin/c-pep-
tide and insulin/glucagon was observed under immunofloures-
cence.  Upon transplantation of IPCCs underneath the kidney
capsule of syngeneic streptozotocin-induced diabetic mice, normo-
glycemia was restored.  
Conclusions: Islet-like cell clusters can be reliably generated in vitro
from a murine embryonic stem cell source.  These clusters display
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Weekly work hours currently 83.0 *,† 67.3 † 50.5
Ideal work week hours 72.9 *,† 58.0 † 48.1
Current call frequency >1 in 4 *,† 1 in 4 † < 1 in 5
Ideal call frequency 1 in 4 *,† 1 in 5 † < 1 in 5



similarities to islets at both the protein and mRNA level.
Transplantation of these clusters can result in normalization of
blood glucose in an experimental diabetes model.  Further investi-
gation is required to determine the immune response to an allo-
geneic source of IPCCs.

PROTEIN KINASE PROFILING IN TRISOMY 16 AND
EUPLOID MISCARRIAGE PJ Yong1,5, DE McFadden2,5,
CD MacCalman3,5, WP Robinson4,5. 1MD/PhD Program,
University of British Columbia, Vancouver, BC.
2Department of Pathology & Laboratory Medicine,
University of British Columbia, Vancouver, BC.
3Department of Obstetrics and Gynaecology, University of
British Columbia, Vancouver, BC. 4Department of Medical
Genetics, University of British Columbia, Vancouver, BC .
5British Columbia Research Institute for Children's and
Women's Health, Vancouver, BC

Trisomy 16 is associated with one in ten miscarriages.  The trisom-
ic phenotype is ultimately the result of altered protein expression
secondary to the extra chromosome.  However, protein expression
in the trisomic cell is not well elucidated.  In this study, seventy-five
protein kinases, which are fundamental components of cell signal
transduction, were profiled at the protein and RNA levels in pla-
cental fibroblasts cultured from first-trimester miscarriages with tri-
somy 16, and compared to chromosomally normal (euploid)
miscarriages with trisomy 15 miscarriages as a control.  Distinct pat-
terns of protein kinase expression, including dosage-dependent
over-expression of the chromosome 16-encoded ERK1, was
observed in trisomy 16, which supports a role for chromosome-spe-
cific effects in the pathogenesis of trisomy 16 (gene dosage hypoth-
esis).  In addition, the trisomy 16 group had increased in
inter-individual variation at the protein level, but not at the RNA
level, compared to the euploid group, which supports a role for
amplified sensitivity to environmental and genetic variation in the
pathogenesis of trisomy 16 (amplified instability hypothesis).
Therefore, this study provides evidence that gene dosage effects and
amplified instability operate simultaneously on the expression of
protein kinases in the pathogenesis of trisomy 16 miscarriages.
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