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Cancer: Boosting the Body’s Immune System
An international team of investigators led by

OCI’s Drs. Pamela Ohashi and Tak Mak, have

devised a method that can boost the body’s

immune system and direct it to specifically target UHN Salutes OCI Investigator
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Breast Cancer: Assessing Risk Early On

OCI investigators have conducted a unique

mother-daughter study that provides further

understanding of breast density, an inheritable

characteristic known to be a strong risk factor for

breast cancer, and suggests that risk assessment

and prevention of breast cancer might start early
in life.

Led by Dr. Norman Boyd, the team recruited 400

pairs of mothers and daughters and used

Magnetic Resonance Imaging (MRI) to examine

breast tissue in daughters, aged 15-30 years, as

well as a random sample of 100 of the mothers. Mothers underwent
mammography and a random sample of 100 also consented to have a
breast MRI. Results showed that percent breast water variation was higher
in 15-19 year olds than in 20-30 year olds, and that this variation
decreases with age.

Height and weight, the mothers' breast tissue characteristics, and higher
blood growth hormone concentrations were also linked to higher percent
breast water. The team found that every additional 5 cm in the daughters’
heights was associated with a 3% increase in percent breast water, which
suggests a mechanism by which growth might affect the risk of cancer.

“Our findings suggest that differences in breast tissue composition in early
life may be a potential mechanism for this increased susceptibility to the
effects of carcinogens at early ages,” comments Dr. Boyd. "By identifying
the environmental and genetic factors that influence breast tissue
composition early in life, we may be able to develop safe and effective
methods of prevention.”

Boyd N, Martin L, Chavez S, Gunasekara A, Salleh A, Melnichouk O, Yaffe
M, Friedenreich C, Minkin S, Bronskill M. [Pubmed abstract]. Research
supported by the Canadian Breast Cancer Research Alliance, the Lau Chair
in Breast Cancer Research.

Malaria: Focusing Treatment Efforts During

Pregnancy

TGRI researchers have discovered how a specific protein
of the immune system contributes to the development
of placental malaria (PM). PM—the accumulation of
malaria parasites in the placenta during pregnancy—is a
leading cause of maternal and infant mortality and this
recent discovery will help in the development of future
treatment options for patients with PM.

“There is significant activity in the immune system
during pregnancy and we wanted to determine what
factors are involved in the development of PM as it is
currently poorly understood,” comments study lead Dr.
Kevin Kain.

With TGRI's Dr. W. Conrad Liles and colleagues from the

US and Kenya, the team conducted a series of

molecular investigations on plasma and placental blood samples taken
from Kenyan women with and without PM at the time of birth. Their studies
revealed that infected blood cells activated the immune protein C5 (a
potent inflammatory protein and essential component of the immune
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response), which in turn amplified the inflammatory response to malaria—
particularly with immune proteins known to be associated with adverse
pregnancy outcomes such as premature delivery and intrauterine growth
restriction.

“Of particular importance, C5a levels were significantly elevated in women
with PM,” says Dr. Kain. “"We were able to show that blocking C5a and its
receptor responsible for mediating its inflammatory effects caused
significant decreases in immune activity. With continued investigations, the
team plans to confirm that C5a is a clinically useful biomarker of PM and
that disrupting C5a and/or its receptor could be a novel therapeutic
approach to improve outcomes in placental malaria.”

Conroy A, Serghides L, Finney C, Owino SO, Kumar S, Gowda DC, Liles
WC, Moore JM, Kain KC. PLoS ONE. 2009,4(3):e4953. Epub 2009 Mar 24.
[Pubmed abstract]. Research supported by the Canadian Institutes of
Health Research, Genome Canada through the Ontario Genomics Institute,
the National Institutes of Health.

Noonan Syndrome: Understanding the Mechanics of

Disease

Findings from the lab of OCI Director Dr. Benjamin
Neel highlight how exactly mutations participate in the
development of Noonan syndrome (NS)—the most
common single-gene cause of congenital heart
disease.

With co-author Dr. Toshiyuki Araki and colleagues, the
team used a mouse model to show that cardiac defects
typically found in patients with NS—due to mutations
in the gene PTPN11—are the result of the incorrect
activation of Shp2 in the endocardium (the lining of
the interior surface of heart chambers) of the
developing heart. The team was also able to show that
cardiac defects in NS are a result of signaling pathways
extending a specific period of development.
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Comments Dr. Neel, “For the first time we’ve been able to provide detailed
‘mechanics’ behind cardiac defects seen in this disorder. Mutations in same
locus are the likelihood of leukemia. Future studies in this area will work
towards understanding the signaling dynamics to determine the best
course for therapeutic intervention.”

Araki T, Chan G, Newbigging S, Morikawa L, Bronson RT, Neel BG. Proc
Natl Acad Sci U S A. 2009 Mar 24,10 (12):4736-41. Epub 2009 Feb 27.
[Pubmed abstract]. Research supported by the National Institutes of Health
and the Leukemia and Lymphoma Society.



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=PureSearch&db=pubmed&details_term=19308263%5Buid%5D
http://www.uhnresearch.ca/researchers/profile.php?lookup=14776
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=PureSearch&db=pubmed&term=19251646%5Buid%5D

Parkinson’s Disease: Defining Patterns of

Communication

Recent findings from a TWRI investigation have
found strong evidence outlining differences in
dopamine binding and release in the brain that
may act as markers of vulnerability to addiction,
associated with pathological gambling in a
number of patients with Parkinson’s disease
(PD). PD is characterized by reduced levels of the
neurotransmitter dopamine in the brain. The
current treatments of choice for PD include
medications that help to increase dopamine
levels in the brain.
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The team used positron emission tomography

(PET imaging) to compare dopaminergic function during gambling in
patients with PD. Interestingly, patients with pathological gambling showed
greater decreases in binding dopamine in specific regions of the brain than
those patients that do not exhibit pathological gambling.

Comments study lead Dr. Antonio Strafella, “For the first time we’ve been
able to show that in two important regions of the brain, there is a
significant difference in dopamine release for PD patients with pathological
gambling. This suggests that there are abnormalities in dopamine binding
and release that may be markers of disease vulnerability. With future
studies, PD patients may provide a model to better understand the
development of this disorder.”

Steeves TD, Miyasaki J, Zurowski M, Lang AE, Pellecchia G, Van Eimeren T,
Rusjan P, Houle S, Strafella AP. Brain. 2009 Apr 3. [Epub ahead of print].
[Pubmed abstract]. Research supported by the Ontario Problem Gambling
Research Centre and the Canadian Institutes of Health Research.

ADHD: Identifying the Interplay of Genetics
Findings from a recent UHN investigation

studying children with reading disabilities (RD)

and attention-deficit/hyperactivity disorder

(ADHD) have revealed the possible contribution

of shared genetic factors to these disorders.

Led by TWRI's Dr. Cathy Barr, the team studied
over 200 families to conduct a series of genetic
tests in specific regions of chromosome 6—a
region known to hold a risk gene for RD—to show
that one particular gene region (VMP/DCDC2) is
strongly associated with ADHD and inattention
and hyperactivity symptoms in children with ADHD. This suggests that, in
addition to RD, this region on chromosome 6 may contribute to ADHD.

“We've been able to narrow the search area suggesting that genes
associated with ADHD might be found in this area of chromosome 6,” says
Dr. Barr. “This provides us with a better understanding of the genetics
behind these disorders and highlights this area as being potentially
involved in inattention and hyperactivity. Future studies will be conducted
to conclusively show if and how this region is responsible for these two
different effects.”

Couto JM, Gomez L, Wigg K, Ickowicz A, Pathare T, Malone M, Kennedy JL,
Schachar R, Barr CL. Biol Psychiatry. 2009 Apr 10. [Epub ahead of print].
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[Pubmed abstract]. Research supported by the Canadian Institutes of
Health Research.

Nephrology: Identifying Pathways Promoting

Growth in Cystic Kidney Disease

Autosomal dominant polycystic kidney disease

(ADPKD) is the most common hereditary kidney

disorder that accounts for 5% of end stage renal

disease in Canada. Findings from a TGRI-led

study associated with the gene activity of this

disease is leading investigators closer to
understanding where future targeted therapies
for the disease may exist.

“For most patients with ADPKD, end stage renal

disease occurs by late middle age due to massive

enlargement and distortion of normal kidney

architecture,” explains study lead Dr. York Pei. “It is important to
understand how these cysts grow so that we can develop novel treatments
targeting this aspect of the disease that leads to kidney failure and other
serious complications.”

The team conducted a global analysis of gene activity on 13 renal cysts of
different sizes, 5 minimally cystic tissue samples, and 3 normal renal
samples and found significant activation and ‘cross-talk’ of pathways
responsible for cell growth in renal cysts. Furthermore, in comparison to
normal renal samples, cysts had lost proper programming of the signals
that allow cells to develop into normal kidney cells.

“Being able to detect which signaling pathways have increased their
activity, in particular those pathways responsible for promoting cell growth
and proliferation, provides us with an initial point of focus for future
studies,” says Dr. Pei. “This knowledge is of critical importance as we work
towards developing treatments to reduce cyst enlargement to delay
progression to kidney failure.”

Song X, Di Giovanni V, He N, Wang K, Ingram A, Rosenblum ND, Pei Y.
Hum Mol Genet. 2009 Apr 3. [Epub ahead of print]. [Pubmed abstract].
Research supported by the Kidney Foundation of Canada and the Canadian
Institutes of Health Research.
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