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AllerGen NCE Inc. is hosted at McMaster University, Hamilton, Ontario, Canada.

AllerGen NCE Inc. is supported by the Government of Canada through
the Networks of Centres of Excellence (NCE) program.

Created in 1989, the NCE program is a joint initiative of the Natural Sciences

and Engineering Research Council, the Social Sciences and Humanities Research Council,
the Canadian Institutes of Health Research, and Innovation,

Science and Economic Development Canada (formerly Industry Canada).
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In November 2015, AllerGen
secured its final three years
of federal funding through
the Networks of Centres of
Excellence (NCE) program.
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Corporate Profile

AllerGen NCE Inc. (AllerGen), the Allergy, Genes and Environment Network, is a national research network that
aims to help Canadians address the challenges of living with asthma, allergies, anaphylaxis and related immune
diseases.

AllerGen was established in 2004 by Innovation, Science and Economic Development Canada (formerly Industry
Canada) through the Networks of Centres of Excellence (NCE) Program.

For more than a decade, AllerGen research teams have generated new knowledge, advanced drug development,
laid the groundwork for significant future discoveries, forged a strong national research community in allergy, asthma,
and anaphylaxis, and expanded related research and clinical training opportunities to nurture a new generation of
leaders in the field.

In 2015-2016, AllerGen received $4,216,500 in funding from the NCE program. Through strong partnerships,
AllerGen secured additional funding from other sources to achieve an annual NCE leveraging ratio of 1:1.93.

2015-2016 At-a-Glance AllerGen’s Vision
. . To create an enduring network of allergy and
318 trainees and young professionals, 94 network investigators _ , 9 _ o
. . ) ) ) immune disease experts whose discovery and
research associates and technicians 371 active research projects and strategic . .
development efforts contribute to reducing the
ici -t i initiatives . . . .
184 network participants (full-time equivalent) impact of allergic and related immune diseases
125 partner organizations across academia, 18 international partners nationally and globally.

industry, not-for-profit and government , L
AllerGen’s Mission

To catalyze and support discovery, development,

sectors

networking, capacity building, commercialization
and knowledge translation to reduce the morbidity,
mortality and socioeconomic burden of allergy,
asthma and anaphylaxis for the benefit of Canadians
and the global community.

2015 . 2016
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Message from the Board Chair and Scientific Director

In November 2015, AllerGen secured its final three

years of federal funding through the Networks of
Centres of Excellence (NCE) program. This
ongoing support—confirmed following a rigorous
assessment of AllerGen’s achievements and
plans—will allow the Network to continue its
work in allergic disease and asthma research,

training and innovation to 2019.

AllerGen approaches its final NCE term with
increasing momentum, focus and integration.
Over the next three years, working closely with
its legacy partners and other stakeholders, the
Network will complete its research program and
focus on translating and commercializing key
findings for the benefit of Canadians with allergic

diseases.

4 AllerGen NCE Inc.

Among other enduring legacies, AllerGen will

ensure that:

e the Canadian Healthy Infant Longitudinal
Development (CHILD) Study continues to
generate novel research opportunities and to
facilitate ground-breaking discoveries about
the early-life origins of allergies, asthma, and
other chronic, non-communicable diseases;

e the Clinical Investigator Collaborative (CIC)—
a world leader in conducting Phase I clinical
trials of new drugs for managing asthma and
allergies—emerges as a self-sustaining
Academic Contract Research Organization
(A-CRO);

e Canadian Food Allergy Strategic Team
(CanFAST) research lays the foundation for
the creation of an AllerGen-enabled National
Food Allergy Strategy, which, in turn, will
disseminate the best evidence on the
diagnosis, treatment and management of
food allergies and anaphylaxis to patients
and policymakers;

e an initiative to integrate data and share
biological samples across the Network, using

a systems medicine approach informed by

the concept of “personalized health,”
amplifies the usefulness of the Network's
findings; and

e the enduring value of AllerGen’s investments
in Highly Qualified Personnel (HQP) is made
evident through the career trajectories of
researchers trained over the lifespan of

the Network.

Network participants registered numerous accom-
plishments in 2015-2016. AllerGen researchers
and teams leveraged the Network structure and
its array of disciplinary expertise to secure funding

for new national networks and team grants.

The publication of Network research in high-
impact journals further accelerated, with 399 new
publications during the year, bringing the total
number of AllerGen publications, presentations

and abstracts to over 3,900 since 2005.

Breakthrough scientific findings arising from
AllerGen research investments achieved national
and international impact and exposure. Representing
the largest survey to date on the prevalence of food
allergies in Canada, CanFAST research published

in October 2015 will be used as a baseline to gauge



if food allergy rates have since been rising or
falling. The Cross-Canada Anaphylaxis REgistry
(C-CARE) project compiled a fourth year of data and
published important findings on the underuse of
epinephrine, the likelihood of anaphylaxis recurrence,
and increasing anaphylaxis rates among Canadian

children.

Cross-Network collaborations between researchers
from AllerGen’s Gene-Environment Interactions
and Biomarkers & Bioinformatics Enabling Platforms
resulted in new insights into how diesel exhaust
and inhaled allergens provoke molecular changes
in the lung tissue of allergy-prone individuals—
opening the door to improved prevention strategies

and treatments for allergic diseases.

The CHILD Study enabled four scientific discoveries
that are delivering seminal new knowledge on the
early-life microbiome “window" and its role in the
development of allergies and asthma; the impact
of antibiotics during delivery on the infant gut
microbiome; and the relationship between a
mother’s prenatal diet and her baby’s early physical
and cognitive development. These findings attracted
worldwide media attention from outlets including

TIME, Maclean’s, Fox News, Washington Post,

BBC, CTV News, Global News and the LA Times,

among many others.

Innovations arising from Network research resulted
in four intellectual property disclosures, three
licences granted or under negotiation, and three
patents filed during the year. The output of Network
press releases and associated media coverage
was likewise significant, resulting in national and
international exposure for AllerGen researchers
and teams. Network investigators also contributed
to public discourse on topics ranging from the
stigma of food allergies to pseudoscience and

alternative medicine practitioners.

AllerGen’s work is of tremendous importance to
Canadians. The Network's achievements—an
expression of our members’ shared commitment
to making social and economic impacts—are due
to the efforts and dedication of our investigators
and HQP, our partners, the Board of Directors, the
administrative team, and Research Management
Committee (RMC) and advisory committee

members.

We appreciate and thank all those individuals
and teams, as well as the NCE Secretariat and
AllerGen'’s host institution, McMaster University,
for their ongoing support of AllerGen’s vision,

mission and goals.

gbf/ﬂ% a
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Dr. Howard Bergman,
MD, FCFP, FRCPC

Chair,

AllerGen Board of Directors,
AllerGen NCE Inc.

Dr. Judah Denburg, MD,
FRCP(C)

Scientific Director and CEQ,
AllerGen NCE Inc.
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Researchers using data from
AllerGen’s CHILD Study have
traced a solid line between
specific bacteria in an infant's
gut and the risk of developing
asthma.
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If you were holding a baby in your arms and
wondered if an asthma diagnosis lay in its future,
the baby's diaper might be the last place you
would think to look for an answer. But think again:
researchers using data from AllerGen’s Canadian
Healthy Infant Longitudinal Development (CHILD)
Study have traced a solid line between specific
bacteria in an infant’s gut and the risk of develop-

ing asthma.

The research, published in Science Translational
Medicine in September 2015, found that infants
with low levels of four gut bacteria, abbreviated
as FLVR (Faecalibacterium, Lachnospira, Veillonella,
and Rothia), at three months of age had a signif-

icantly higher risk of asthma.

of the gut microbiome in asthma

and point to a window in the first 100 days or so of life when disruptions

in the gut’'s normal bacterial composition can derail the immune system

and lead to asthma down the road,” says Dr. Finlay.

AllerGen investigators Dr. Brett Finlay, a micro-
biologist and Peter Wall Distinguished Professor
at The University of British Columbia (UBC), and
Dr. Stuart Turvey, a pediatric immunologist at BC
Children’s Hospital and Aubrey J. Tingle Professor

in Pediatric Immunology at UBC, led the research.

Most infants acquire the FLVR bacteria naturally
from their environment. However, some babies
are not exposed to them for various reasons, in-
cluding cesarean-section delivery, or their FLVR

levels are diminished due to antibiotic use.

“QOur findings emphasize the importance of the
gut microbiome in asthma and point to a window
in the first 100 days or so of life when disruptions
in the gut's normal bacterial composition can
derail the immune system and lead to asthma

down the road,” says Dr. Finlay.

From the stool samples of 319 children enrolled
in the CHILD Study, the researchers pieced
together a picture of the babies’ gut environ-
ments and the bacteria living there. They assessed
the children for early signs of allergies and asthma
during clinical check-ups at one and three years
of age. Children with low levels of FLVR at three
months of age were more likely to wheeze and
to have positive allergy skin tests (telltale signs
of future asthma) at one year, even if their FLVR
levels had normalized. The researchers then con-

firmed the protective effect of FLVR in mice.

The study grabbed worldwide attention, generat-
ing over 400 international headline stories within
24 hours.

The FLVR discovery could profoundly impact medical

practice. “Although more research is needed, this

AllerGen NCE Inc.
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raises the possibility of flagging children most at
risk for developing asthma by testing their micro-
biome in the first three months of life,” says
Dr. Turvey, who is the Vancouver site leader for the
CHILD Study. "It also opens the door to developing
FLVR probiotic treatments to prevent asthma in
the first place.” UBC has filed a patent for the FLVR
discovery that could eventually lead to a new

therapy.

AllerGen NCE Inc.

“We received emails from families affected by
asthma thanking us for this work,” adds Dr. Turvey.
"We believe this outpouring of gratitude attests
to the burden that asthma places on families.
People are eager for anything that might help—

even bacteria.”

Are anaphylaxis rates rising in Canada? Unfortunately,

it seems so.

Anaphylaxis—a sudden and potentially life-threat-
ening allergic reaction—is increasing among
children, according to a new study compiling
four years of data from AllerGen’s Cross-Canada
Anaphylaxis REgistry (C-CARE).

The study’s findings reveal that the percentage
of emergency department (ED) visits due to
anaphylaxis doubled between 2011 and 2015, at the
Montreal Children’s Hospital of the McGill University
Health Centre (MCH-MUHC) in Montreal, QC.

"With the rising rates of allergies among Canadian
children, we were interested in determining if ana-
phylaxis rates are also increasing,” says Dr. Moshe
Ben-Shoshan, the AllerGen investigator who leads
C-CARE. "Our findings suggest a worrisome

increase in anaphylaxis rates that is consistent with

a reported worldwide increase.” Dr. Ben-Shoshan
is a pediatric allergist and immunologist at the
MCH-MUHC, and an assistant professor of
Pediatrics at McGill University.

Published as a Letter to the Editor in the Journal
of Allergy and Clinical Immunology, the study also
identified a serious underuse of epinephrine auto-
injectors: just over 50% of those who had an auto-
injector used it before they got to the ED, and not
using it increased the risk that multiple epinephrine

doses would be administered in hospital.

Funded by AllerGen, C-CARE was launched in 2010
and has since collected data from thousands
of adults and children treated for anaphylactic
reactions. Hospitals, ambulance paramedics, and
allergy clinics in Quebec, British Columbia and
Ontario contribute data to the registry, and expan-
sion to other parts of the country is underway. It
is the first registry in the world to track episodes

of anaphylaxis at the time they occur.

“Canadian data on anaphylaxis are sparse and
imprecise,” says Dr. Moshe Ben-Shoshan. “The
C-CARE database is critical to provide an improved
understanding of anaphylaxis—what causes it,
how often it occurs, whom it affects, and how it

is being treated.”



Dr. Ben-Shoshan and his collaborators believe
C-CARE, which has partnership and support from
Health Canada and other organizations, is a
powerful tool that will improve the management
of severe allergic reactions from both a medical

and a public health perspective.

“The registry has already helped us to identify
which foods are the most common anaphylactic
triggers for children and adults, the annual
incidence of recurrent anaphylaxis in children, and
the frequency of accidental exposure to known
allergens,” he says. Health Canada will use C-CARE
results to evaluate the role of health policies,
particularly those related to food labelling, in the

prevention of anaphylaxis in Canada.

As C-CARE expands across the country, it will
support the development of a National Food
Allergy Strategy for Canada—an AllerGen Legacy
initiative that aims to maximize choice and minimize
risk for individuals affected by food allergies, inform
public policy and educational programming, and

facilitate public engagement, debate and dialogue.

In 2015-2016, three projects using data from
AllerGen's Canadian Healthy Infant Longitudinal

Development (CHILD) Study were awarded
approximately $2 million each, for a total of nearly
$6 million over five years, by the Canadian Institutes
of Health Research (CIHR), the federal agency

responsible for funding health research in Canada.

“These major funding awards attest to the value
of the CHILD Study as a key tool for understanding
the effects of genes and the environment on
children’s health,” comments Dr. Malcolm Sears,
CHILD Study Director at St. Joseph's Healthcare
Hamilton and a professor of medicine at McMaster

University.

CHILD Study research teams led by Dr. Stuart
Turvey (The University of British Columbia) and
Dr. Padmaja Subbarao (University of Toronto) are
behind two of the winning grants. Dr. Turvey's
team will investigate how a child’'s environment
interacts with his or her genome in the develop-
ment of asthma, as a means to better predict
who will get asthma and how it can be prevented.
Dr. Subbarao’s team will study gene and environ-
ment effects on lung growth and the risk of
developing chronic respiratory disease, asthma
and chronic obstructive pulmonary disease (COPD).
A third project, led by Dr. Vern Dolinsky (University
of Manitoba), will link to CHILD Study data to
explore how environmental exposures during

pregnancy are associated with childhood obesity,

as a step towards preventing obesity and cardio-
metabolic disease.

Only eight Canadian research teams—of which
three were CHILD Study-related—were awarded
funding in the CIHR competition for Program-
matic Grants in Environment, Genes and Chronic

Disease.

“The broad scope of these projects illustrates
how the wealth of data and biological samples in
the CHILD Study can inform not only studies of
asthma and allergy, as originally proposed, but
also studies of the origins of many other chronic
diseases of later childhood and adulthood,”
observes Dr. Sears. “The CHILD Study has
become an international resource for multiple
research endeavours that will inform scientific,
government and public stakeholders for decades

to come.”

Funded by CIHR and AllerGen, the CHILD Study
is collecting a vast range of health, lifestyle and
environmental exposure information from more
than 3,500 mothers and children from pregnancy
to age five. The study involves four provinces
(British Columbia, Alberta, Manitoba and Ontario),
over 40 multidisciplinary researchers, and more

than 100 students and research staff.

AllerGen NCE Inc.
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Innovations arising from
; Network research resulted
in four intellectual property
disclosures, three licenses
granted or under negotiation,
and three patents filed
during the year.




AllerGen’s Integrated Research Program
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In 2005, despite an explosion in the prevalence of allergies and asthma,
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Through strong partnerships, in 2015-2016

AllerGen leveraged its research investments
to generate an additional $8.1 million in cash and
in-kind support from partner and stakeholder
organizations over the year—a leveraging ratio
of 1:1.93.

AllerGen'’s Integrated
Research Strategy

AllerGen Legacy Projects:

e The Canadian Healthy Infant
Longitudinal Development
(CHILD) Study

e The Clinical Investigator
Collaborative (CIC)

e The Canadian Food Allergy
Strategic Team (CanFAST)

AllerGen Enabling Platforms:
e Gene-Environment Interactions
e Biomarkers and Bioinformatics
e Patients, Policy and Public Health

National Platform for Academic National
Allergic & Chronic Contract Research Food Allergy
Disease Research Organization (CRO) Strategy (NFASt)

LEGACY

2016-2019 INTEGRATION PHASE

SYSTEMS MEDICINE
PERSONALIZED HEALTH

KNOWLEDGE TRANSLATI

NGE & EXPLOITATIO

AllerGen NCE Inc. 1
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Malcolm Sears, MB Jean Marshall, PhD

Padmaja Subbarao, MD

Paul O’Byrne, MD
CIC-Allergic Asthma

Parameswaran Nair, MD, PhD  Anne Ellis, MD, M.Sc.
CIC-Severe Asthma CIC-Allergic Rhinitis

Ann Clarke, MD, M.Sc.

The Canadian Food Allergy
Strategic Team (CanFAST)
Research Leaders:

Dr. Jean Marshall, Professor,

The Canadian Healthy Infant Longitudinal
Development (CHILD) Study

Research Leaders:

Dr. Malcolm Sears, Professor,

The Clinical Investigator
Collaborative (CIC)

Research Leaders:

Dr. Paul O'Byrne, Professor and Chair,

Division of Respirology, Department
of Medicine, McMaster University

Dr. Padmaja Subbarao, Director,

Pulmonary Function Laboratory,

The Hospital for Sick Children; Associate
Professor, Department of Paediatrics,
University of Toronto

Strategic Focus:

the largest birth cohort study ever conducted
in Canada, following over 3,500 Canadian children
and their families

enabling breakthrough discoveries about the
early-life origins of asthma, allergy and other
chronic diseases

an unprecedented pool of early-life human
genetics, epigenetics and microbiome data
linked with birth cohorts across the world
involves over 40 researchers/scientists from
30 disciplines and more than 100 research
staff and trainees

in the long term, the CHILD Study will lead to
strategies for disease interception, prevention
and cure

Department of Medicine, McMaster University
Dr. Parameswaran Nair, Canada Research
Chair and Professor of Medicine, Division of
Respirology, McMaster University; Adjunct
Professor of Medicine, McGill University;
Staff Respirologist, St Joseph's Healthcare
Hamilton
Dr. Anne Ellis, James H. Day Chair in Allergic
Disease and Allergy Research, Associate
Professor and Chair, Division of Allergy
and Immunology, Department of Medicine,
Queen'’s University

Strategic Focus:

e a multi-centre, Canadian-based Phase Il clinical
trials group that evaluates potential drug
candidates for the treatment of allergic asthma,
severe asthma and allergic rhinitis

e delivers accurate, rapid and cost-effective
early-stage results using a globally unique
allergen challenge model and proprietary SOPs

e offers academic leadership in drug development

research, conducts add-on experiments to establish

the mechanism of action for experimental drugs,
and publishes novel data in high-impact peer-
reviewed journals

12 AllerGen NCE Inc.

Departments of Microbiology & Immunology
and Pathology, Dalhousie University

Dr. Ann Clarke, Professor,

Division of Rheumatology,
Department of Medicine, University of Calgary;
The Arthritis Society Chair in Rheumatic Diseases

Strategic Focus:
e a national, transdisciplinary research consortium

that produces new knowledge of food allergy and
translates it into clinical and public health practice
measures the prevalence and socioeconomic
impacts of food allergy and anaphylaxis among
Canadians

is co-developing with multiple stakeholders a
National Food Allergy Strategy (NFASt) for Canada:
a Knowledge Mobilization platform that will
position Canada as a global leader in improving
the management of food allergy across
environments and settings
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Andrew Sandford, PhD Jeffrey Brook, PhD

Gene-Environment Interactions

Research Leaders:

Dr. Andrew Sandford, Professor,
Department of Medicine,
The University of British Columbia

Dr. Jeffrey Brook, Senior Scientist,
Air Quality Research Branch, Environment
Canada; Assistant Professor,
Division of Occupational & Environmental
Health, Dalla Lana School of Public Health,
University of Toronto

Strategic Focus:

e a collection of well-established teams working
nationally and globally on genetic, environmental
and epigenetic research to facilitate the
development of public health interventions
and policies relevant to asthma and allergies

e generates critical exposure data on maternal/family
stress, chemicals and traffic-related air pollution

e aims to discover novel therapies and diagnostics,
and to promote advancements in personalized
health to tackle the rising burden of chronic,
non-communicable diseases

Kelly McNagny, PhD

Ml

Dean Befus, PhD

Biomarkers and Bioinformatics
Research Leaders:
Dr. Kelly McNagny, Professor,
Department of Medical Genetics, Co-Director,
The Biomedical Research Centre,
The University of British Columbia
Dr. Dean Befus, Professor,
Division of Pulmonary Medicine,
Department of Medicine, University of Alberta
Dr. John Gordon, Professor,
Division of Respirology, Critical Care & Sleep
Medicine, Department of Medicine,
University of Saskatchewan

Strategic Focus:

e unites leading scientists across the country
to discover and develop diagnostic, prognostic,
therapeutic and mechanistic biomarkers for
asthma and allergies

e helps to develop emerging therapies, advance
new diagnostic and healthcare options, and to
integrate data from across the Network to
accelerate advances in patient care and
public health

e focuses on disease susceptibility, early diagnosis,

John Gordon, PhD

2015 . 2016

Allan Becker, MD Susan Elliott, PhD

Patients, Policy and Public Health
Research Leaders:
Dr. Allan Becker, Professor and Head,
Section of Allergy and Clinical Immunology,
Department of Pediatrics & Child Health,
University of Manitoba
Dr. Susan Elliott, Professor,
Department of Geography and
Environmental Management,
University of Waterloo

Strategic Focus:

e a platform harnessing interdisciplinary expertise
to translate AllerGen research into new evidence-
based policies, practices, products and services
for the benefit of patients and health professionals

e aims to develop educational and disease
management tools, promote public awareness
and deliver new knowledge to end-user groups
that can apply it for maximum impact

discriminating disease sub-types, monitoring drug
response, and identifying novel therapeutic targets

AllerGen NCE Inc. 13
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Research Highlights

Prenatal fruit consumption boosts
babies’ cognitive development

New research using data from the CHILD Study
suggests that children may reap the health

benefits of fruit even before birth.

Children whose mothers consumed fruit each day
during pregnancy performed better on develop-
mental testing at one year of age, according to
the study published in the journal EBioMedicine
in Spring 2016.

AllerGen investigator Dr. Piush Mandhane, an
associate professor of Pediatrics in the University
of Alberta’s Faculty of Medicine & Dentistry, and
Edmonton site leader of the CHILD Study, led the

research.

“We wanted to know if we could identify prenatal
and postnatal factors that affect cognitive develop-
ment,"” says Dr. Mandhane. “We found that one of
the biggest predictors of cognitive development
was how much fruit a mother consumed during
pregnancy. The more fruit a mom had, the higher

her child’s cognitive development.”

The study examined data from 688 children
participating in the CHILD Study and controlled

for factors that would normally affect a child's

learning and development, such as family income,

parental education and the child's gestational age.

Using a traditional 1Q scale as a model, the study
showed that if pregnant mothers consumed six or
seven servings of fruit or fruit juice a day, on average
their infants placed six or seven points higher on the
scale at one year of age. "lt's quite a substantial
difference—that’s half of a standard deviation,”

Dr. Mandhane explains.

To further build on their findings, the researchers
showed similar results in a laboratory test on fruit
flies—the more fruit the flies ate before laying
eggs, the better the offspring performed in

specially adapted tests.

While these findings suggest the more fruit the
better, the researchers caution that their study
has not considered the potential complications of
increasing natural sugar intake, such as gestational

diabetes and high birthweight.

“Our future research will investigate whether the
benefits of prenatal fruit consumption persist in
children over time,” says Dr. Mandhane. “We also
hope to determine if fruit can influence cognitive
functions such as planning, organizing and work-

ing memory."”

Early childhood eczema
linked to food allergies

AllerGen researchers have published the first study
to link eczema in the first two years of life to

common food allergies.

The research, published in the International Archives
of Allergy and Immunology (April 2015) and
featured in an issue of Pediatric Chronicle,
concluded that eczema in the first two years of life
was a risk factor for egg, peanut, tree nut and
fish allergy—but not for allergies to milk and
shellfish.

“It is likely that the impaired skin barrier seen in
early childhood eczema allowed certain allergens
to penetrate the skin, promoting allergic sensiti-
zation,” says AllerGen investigator Dr. Moshe
Ben-Shoshan, a pediatric allergist at the Montreal
Children’s Hospital, who was lead author on the
paper. “This research supports the hypothesis
that there is a critical age interval in which eczema

increases the risk for many food allergies.”

The authors note that understanding the role of the
skin barrier in relation to the development of food
allergies is of particular interest, as it represents

a potentially modifiable risk factor.

AllerGen NCE Inc.
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AllerGen Research Leader Dr. Ann Clarke, a
professor in the Department of Medicine at the
University of Calgary, was senior author on the
paper, titled “Eczema in Early Childhood, Socio-
demographic Factors and Lifestyle Habits Are
Associated with Food Allergy: A Nested Case-
Control Study.”

The research was conducted as a population-
based nested case-control study within AllerGen'’s
nationwide SPAACE survey (Surveying Prevalence

of food Allergy in All Canadian Environments),

AllerGen NCE Inc.

which surveyed 5,734 Canadian households about

food allergies.

Dr. Clarke is co-leading the next phase of AllerGen'’s
food allergy prevalence research via the project
Surveying the Prevalence of food Allergy in All
Canadian Environments: Trends over Time (SPAACE
2 SPAACE). This study will determine whether or not
food allergy prevalence is increasing in Canada by
conducting interviews with 15,000 households about

food allergies five years after the SPAACE survey.

Understanding the relationship
between air pollution and allergic
respiratory disease

New research led by The University of British
Columbia (UBC)-based lab of AllerGen investigator
Dr. Christopher Carlsten has generated insight
into how diesel exhaust (DE) and inhaled allergens
can provoke molecular changes in the lung tissue

of allergy-prone individuals.

In cross-Network collaborations with AllerGen
investigators Dr. Scott Tebbutt (Associate Professor
in the Department of Medicine at UBC) and
Dr. Michael Kobor (Professor in the Department of
Medical Genetics at UBC), Dr. Carlsten’s research
brings us closer to understanding the role of air
pollution in the development and progression of

allergic respiratory disease, including asthma.

In April 2016, the Carlsten-Tebbutt labs published
findings on the effects of DE and allergen co-
exposures on inflammatory lung markers in The

Journal of Allergy and Clinical Immunology (JACI).

The study found that allergen exposure evoked
significant changes in gene and miRNA profiles
measurable at 48 hours, while the effects of DE
were less pronounced. It also found that co-

exposure appeared to induce unique effects,



though these were not seen when the data was
subjected to a conservative statistical model. The
researchers concluded that the changes they
documented were “remarkable and novel,” given
the stringent statistics applied and that previous
studies tended to measure effects at 24 hours or

earlier and focus on the upper (not lower) airway.

For a second JAC/ study published in May 2016,
the Carlsten-Kobor labs explored the role of DNA
methylation in the lung’s immune response to

allergens and DE.

This study found that exposure to either allergen
or DE alone, and co-exposure to both, resulted
in modest DNA methylation within 48 hours.
However, sequential exposures to first one and
then, four weeks later, the other, produced a
much greater effect. The researchers concluded
that “specific exposures appear to prime the lung
for changes in DNA methylation induced by a

subsequent insult.”

These studies provide further evidence that air
pollution and inhaled allergens have significant
allergy-relevant effects on cell biology. These
insights, in turn, may contribute to improved
prevention strategies and treatments for allergic

diseases, especially given that current therapies

do not control well for exacerbating factors like

air pollution.

Artificially sweetened drinks during
pregnancy increase infant BMI

A study of over 3,000 Canadian mothers and their
infants has shown that consumption of artificially
sweetened beverages during pregnancy may

place infants at an increased risk of obesity.

This breakthrough finding from AllerGen’s CHILD
Study provides the first human evidence that
exposure to artificial sweeteners in utero is
associated with body mass index (BMI) in the
first year of life and may contribute to the devel-

opment of early childhood overweight.

“Animal research has suggested that consuming

artificial sweeteners during pregnancy can pre-

AllerGen NCE Inc.
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dispose offspring to develop obesity, but to our
knowledge, this has never been studied in humans,”
says lead author Dr. Meghan Azad, an assistant
professor in pediatrics and child health, Max Rady
College of Medicine, Rady Faculty of Health
Sciences, University of Manitoba, and research
scientist at the Children’s Hospital Research

Institute of Manitoba.

"Given the current epidemic of childhood obesity
and the widespread consumption of artificial sweet-

eners, we wanted to find out if a mother's prenatal

AllerGen NCE Inc.

intake may be associated with her baby’s BMI,”
adds Dr. Azad, who is an associate investigator
of the CHILD Study. “CHILD provided us with an
incredibly rich source of data to examine this

important health issue.”

As part of the study, women completed dietary
assessments in their second or third trimester of
pregnancy and infant BMI was recorded during
clinical assessments. Daily maternal consumption
of artificially sweetened beverages was associated

with a twofold higher risk of infant overweight.

The research was published in JAMA Pediatrics
and involved CHILD Study investigators across
four provinces at the University of Manitoba, the
University of Alberta, The University of British
Columbia, the University of Toronto and McMaster

University.

Childhood obesity is a major public health challenge
in Canada and obesity rates have doubled since
the 1970s, with nearly one in three children now

classified as overweight or obese, the authors note.

“While more research is warranted to confirm our
findings and investigate the underlying biological
mechanisms, we hope that this research will help
to inform evidence-based dietary recommendations

for pregnant women,” notes Dr. Azad.

Understanding asthma control
preferences of parents and teens

Understanding the views of parents and children
is critical to designing effective asthma manage-
ment programs, yet these preferences are often

not incorporated into clinical practice guidelines.

"Practice guidelines place equal weight on achieving
various parameters of asthma control, but fail to

reflect the fact that parents and children have



different preferences with regard to which
parameters they feel are most important,” says
Dr. Wendy Ungar, an AllerGen investigator and
Senior Scientist in Child Health Evaluative Sciences

at The Hospital for Sick Children.

To quantify these preferences, Dr. Ungar led
an AllerGen-funded study that measured and
compared the views of parents and teens on
factors they perceived to be important in asthma

control.

Fifty-two parents of children with asthma and
44 teens with asthma were surveyed regarding
night-time symptoms; wheezing/chest tightening;
changes in asthma medications; emergency

room visits; and limitations in physical activity.

The study, published in BMC Pulmonary Medicine
in November 2015, revealed that parents valued
avoiding night-time asthma symptoms (most
preferred) and disliked incurring 10 emergency

room visits per year (least preferred).

Teens valued not having limitations on their
physical activity (most preferred) and disliked
having 10 physical activity limitations per month

(least preferred).

“Asthma education and asthma management
plans tend to use ‘one size fits all" approaches
that assume parents and children want exactly
the same things with respect to asthma control,”

says Dr. Ungar. “"Our research pinpoints their

¥

different preferences, which we hope will help

to inform the design of more effective, tailored
clinical practice guidelines and asthma education

programs.”

AllerGen NCE Inc.
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Network Partners, Collaborators and Knowledge Users

As Canada’s allergic disease research network,

2015-2016 Partners List (n=125)
Universities (n=26)

(17 Canadian, 9 International)
Changzhou University

Charité Universitatsmedizin Berlin
Dalhousie University

Harvard University

Karolinska Institute

Lakehead University

McGill University

McMaster University

Queen's University

Simon Fraser University

Stanford University

The University of British Columbia
The University of Newcastle

The University of Western Australia
Université de Montréal

Université du Québec a Chicoutimi
Université Laval

University of Alberta

University of Calgary
University of Manitoba
University of Nebraska
University of Ottawa
University of Queensland
University of Saskatchewan
University of Toronto
University of Waterloo

Hospitals and Health Centres (n=9)

Centre for Heart and Lung Innovation

Centre Hospitalier universitaire (CHU)
Sainte-Justine

Hopital du Sacré-Coeur de Montréal

Institut universitaire de cardiologie et
de pneumologie de Québec (IUCPQ)

Kingston General Hospital

St. Joseph's Healthcare Hamilton

St. Michael’s Hospital

The Hospital for Sick Children

The McGill University Health Centre

Industry (n=34)

(28 Canadian, 6 International)
Adiga Life Sciences Inc.
Allergic Living

AstraZeneca Canada Inc.

AUG Signals

Carr-Gordon Limited

Chenomx Inc.

CTI Life Sciences Fund

David Brener & Associates Inc.
Deborah Danoff Consulting
Fluidignm Corporation
GlaxoSmithKline

Greenfleet Ltd.

Kanata Allergy Services Ltd.
Kincora Innovation

Knopp Biosciences

Lincoln Diagnostics Inc./ALK
Lumira Capital

McDonald's Restaurants of Canada Limited
NanoString Technologies
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Novartis Pharmaceuticals Canada Inc.
PerkinElmer Inc.

Pfizer Canada Inc.

Pro-Bio Associates

Roche Canada

Sanofi Pasteur Limited

Shoppers Drug Mart Corporation
Sylviane Duval Consulting

Takeda Canada Inc.

TEC Edmonton

Teva Pharmaceutical Industries Ltd.
Trudell Medical International

TVM Capital

Vedanta BioSciences

Westmed, Inc.

Federal Agencies (n=5)

Canadian Foundation for Innovation
Canadian Institutes of Health Research
Environment and Climate Change Canada
Health Canada - Clean Air Regulatory Agenda
Health Canada - Food Directorate

Provincial Agencies (n=8)

Fonds de recherche du Québec

Healthy Child Manitoba

Healthy Child Manitoba - Families First
Michael Smith Foundation for Health Research
Ontario-China Research and Innovation Fund
Ontario Ministry of Health and Long-Term Care
Ontario Ministry of Labour

Public Health Ontario

AllerGen NCE Inc.

Non-Profit, Networks and Professional

Associations (n=34)

Allergies Québec (AQ)

Allergy/Asthma Information Association (AAIA)

American Academy of Allergy, As