





Canada Research Chair in Prion Disease

London-born Dr. David Westaway decided to become a

biochemist when he was 17.

It was a book that hooked him—Steven Rose’s The Chemistry
of Life—and a description of the speed with which ribosomes

in cells slide down messenger RNA to make protein. “I couldn’t
figure out how on earth you could measure velocity on some sort

of sub-cellular railroad track. That got me interested.”

Dr. Westaway enrolled in biochemistry at the University of
Sussex, where he first encountered what would come to be known
as prions in a copy of Nature magazine. “I was sitting in the
biology library, reading about this unusual agent that replicated
without a nucleic acid,” he recalls. “I remember thinking that

was pretty weird. But no one knew about prions then. So it just

lodged in my mind as a bit of a biochemical curiosity.”

Dr. Westaway completed his PhD in biochemistry and molecular
genetics at St. Mary’s Hospital, University of London. “This was
at the dawn of the era of molecular genetics,” he recalls, “when
people were just learning to clone DNA. I found that absolutely

fascinating and decided I needed to learn how to do it.”
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Dr. Westaway’s doctoral work on
beta-thalassemia—an inherited
blood disease that causes
anemia—discovered one of the
first splicing mutations found
in human molecular genetics.
His pioneering work with
transgenic mice discovered two
new prion proteins, shadoo and
doppel. In 2007, Dr. Westaway
was named Canada Research
Chair in Prion Disease; his
Tier 1 designation marks his
peers’ acknowledgement of

his outstanding contributions

to his field.

He learned the technique and then spent two months
at “scientific boot camp” in the Zurich lab of Charles
Weissmann—a pioneer of reversed genetics—with whom

he would later collaborate on prion research.

He also got interested in cancer biology, which led to a
post-doctoral position at the University of California,
San Francisco (UCSF). There he worked in the lab of
Harold Varmus, whose discovery of cancer-causing genes

subsequently earned him a Nobel prize.

He was finishing up his post-doctoral duties just as
another UCSF researcher, Stanley Prusiner, was looking to

hire a molecular biologist. Dr. Westaway took the job.

Prusiner’s work on scrapie had identified prions, but
although he had published his findings in 1982—and
would win a Nobel prize for his discovery in 1997—there
was lengthy resistance from scientists who believed that

scrapie was caused by an unconventional “slow virus.” >>
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“In 1984, Stan Prusiner’s ideas on prions were still
looked at a little bit askance,” Dr. Westaway recalls.
“The ideas he was coming up with were the opposite of
what mainstream virologists were comfortable with.

They weren’t really believers.”

This situation changed when a number of North American
researchers—including Dr. Westaway, Peter St. George
Hyslop, Paul Fraser and their colleagues at the University of
Toronto—made transgenic mice that carry genes for early-
onset Alzheimer’s disease. Research labs

and pharmaceutical companies across

But molecular biologist Charles Alzheimer’s is a degenerative, Canada and the United States now

Weissmann was a believer, and terminal disease that affects half a recreate and study Alzheimer’s disease

in 1985 Weissmann’s Zurich million Canadians and their families using the TgCRND8 mouse model

lab partnered with Prusiner’s to and imposes an economic burden developed at the U of T.

push the science further. It was of $15 billion per year. One in

Bruno Oesch, in Weissman’s lab, 20 Canadians over 65 and one in In 2006, Dr. Westaway was recruited to

who first cloned a copy of the four over 85 currently suffers from the University of Alberta to set up the

prion gene. Alzheimer’s disease. But it’s not Centre for Prions and Protein Folding
just older people who are affected: Diseases, where he continues his research

“Then we started work on the 50,000 Canadians under 60 have on Alzheimer’s and prion diseases.

basic molecular biology of the Alzheimer’s disease. If a cure is The centre houses six state-of-the-art

disease,” Dr. Westaway recalls. not found, more than a million laboratories staffed with some of the

“We established that sheep and Canadians are expected to develop world’s best researchers in the field of

other animals make a normal Alzheimer’s within the next 30 years. prions and protein misfolding.

prion protein. So I suggested The human cost is incalculable and

that this normal, cellular prion the financial burden will exceed Funding from the Alberta Prion Research

protein be called PrP“—using $150 billion per year. Institute helped get the centre rolling, says

the biological naming system
that had been established for

cancer-causing viruses.”

In 1994, Dr. Westaway joined the Toronto-based Centre
for Research in Neurodegenerative Disease. There he
expanded his research horizons to Alzheimer’s disease,

which was less understood than prion disease.

“An area that’s a bit murky is a good area to play in when
you're a researcher,” Dr. Westaway explains. “But there

weren't any animal models that could be studied.”

Dr. Westaway, who was named an APRI
Scholar in 2006. APRI also supports
several of the centre’s research projects on prion diseases and

other human neurological disorders.

The centre provides an economy of technology. “The
technologies you use for prion disease can be used for
Alzheimer’s disease,” Dr. Westaway explains. “And there are
connections at the level of biochemistry, so if you discover
something in one disease, it’s often worthwhile to make an

analogous experiment for the other disease.”

Experiment by experiment, Dr. Westaway and his centre
add to the body of knowledge about prions and protein
misfolding diseases. In time this will lead to understanding

and perhaps a cure. =
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LOOKING AHEAD

As APRI marks its fifth anniversary, executive director
Dr. Kevin Keough ponders the opportunities that have

been created and shares his hopes for the future.

Five years ago, in the wake of Canada’s first case of mad
cow disease, the Government of Alberta looked to the
future. In launching the Alberta Prion Research Institute,
it put its faith in the power of science to explore new
frontiers, find solutions to devastating diseases and avert

future crises.

When APRI was launched in 2005, there were no
scientists doing prion research in Alberta. There were
no facilities to support prion research. There were no
partnerships to support the exchange of new scientific
ideas and insights. There were no programs to link the

laboratory with the community.

Today, the landscape has changed. Alberta’s capacity for
research on prion and other protein misfolding diseases is

now the envy of the world.
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The investments we've made over the past five years give us
an unparalleled strategic advantage and open the door to
new opportunities. We're well positioned to leverage our
investments into significant scientific breakthroughs in the

field of prion research and far beyond.
We have all the ingredients we need.

We've built a vibrant research community and positioned
Alberta as the “go to” place to do prion research and
learn about prion science. A significant number of senior
researchers are now investigating aspects of prion and
protein misfolding. A significant number of Alberta
students have now learned about prions and are being

trained in this area. >>




Just as many hands make light work, many brilliant
minds working together find creative solutions to even

the most complex problems.

Our strength in numbers gives us the opportunity to
make even more substantial efforts to deal with prion
diseases. But we also have an opportunity to push the

boundaries of scientific understanding.

APRI was established to support the province’s livestock
industry, but its founders had the foresight to include
protein misfolding diseases in the new institute’s
mandate. These diseases—Alzheimer’s, Parkinson’s,
Huntington’s, Lou Gehrig’s and others—are devastating,

incurable brain diseases that affect millions of Canadians.

Today, a growing body of research shows that prion
diseases and other protein misfolding diseases are more
closely connected than what was previously believed.
There’s a great opportunity for cross-pollination in the
study of these diseases, and Alberta is uniquely positioned
to capitalize on this potential. Alberta’s top-notch prion
scientists, neurologists, neuroscientists and experts in
protein misfolding diseases have opportunities for the
scientific interaction and creative exchange of ideas that

take science to new heights.

Over the past five years, Alberta has built specialized, state
of the art, biosafety controlled laboratories equipped to deal
with highly infectious prions and potentially dangerous
SRM:s. These facilities are among just a handful of prion
research facilities in the world. They make it possible

for Alberta scientists to deal with issues that could not

be tackled before, and to do research that deals with the
pathology, biology, biochemistry and pharmacology of

prion and other infectious diseases.

Alberta’s investments in prion research capacity have
established our reputation as global leaders. Today, Alberta
scientists have the opportunity to help shape global policy
and global responses to TSEs. We can make a valuable

contribution.

The alliances we've built with scientists in the United States,
Europe, China and Japan let Alberta researchers tap into
the pool of prion knowledge that their colleagues around
the world are working to build. The expertise Alberta
researchers bring to the table creates new opportunities for

sharing, discovery, collaboration and partnerships.

And it’s not just scientists who benefit from partnership
opportunities. The investments APRI has made are bridging
the gap between academia and industry. Internationally
recognized experts are working on industry-related
problems and developing new technologies to deal with

prion and protein misfolding diseases.
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“ The alliances we've built with scientists in the United States,

Europe, China and Japan let Alberta researchers tap into

the pool of prion knowledge that their colleagues around

the world are working to build.”

APRI has directed much of its research investment toward
problems of critical concern for industry. Alberta’s livestock
and high-technology industries can now reap the benefits of
this work and, one day, the results of prion research can be

commercialized and made widely available.

Commercializing research attracts new investments that
create jobs and build the infrastructure that supports strong,
healthy communities. It’s already happening. APRI’s IDeal
program has planted the seeds. The linkages we've fostered
can help Alberta build a strong farm economy, a healthy

cattle industry and vibrant, sustainable rural communities.

There’s the potential to do more, and opportunities beyond

the rural economy.

There are opportunities to partner with the pharmaceutical
industry to develop vaccines and drugs for prion diseases

and protein misfolding diseases such as Alzheimer’s.

There are opportunities to develop environmentally friendly
waste-disposal systems for SRM, and to convert SRMs into

commercial products that can benefit society.

There are opportunities to strengthen the connections
between researchers and policy-makers and to develop
science-based regulatory frameworks that protect human

and animal health, the food supply and the environment.

There are opportunities for Alberta to become an
internationally acclaimed centre of research—a world’s
leader in understanding the mechanics of prion and protein
misfolding diseases and developing solutions for these awful

diseases. And the need for understanding is pressing.
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We don’t have a cure for BSE and other transmissible
spongiform encephalopathies because we don’t fully
understand how these diseases evolve or how they are
transmitted. While BSE is largely under control, the
disease is still not well understood. We dont know how
to protect Alberta’s lamb industry from the threat of
scrapie, and we don’t understand how CWD spreads and
what we can do about it. We don’t know how to stop the
devastation and suffering caused by human neurological
diseases—Ilike Alzheimer’s—that cause untold grief for

growing numbers of Canadians.

While we've made significant progress, we don’t have
all the answers. That’s the nature of scientific inquiry.
Knowledge builds, piece by piece. And new findings lead

to new questions.

Five years ago, Alberta lacked the research capacity to
address these questions. Today, we've built what it takes to

take scientific discovery to new heights.

Eventually, we find answers—sometimes from directions
we never expected. That’s how science works. Discovery
is never linear, and it rarely moves in the direction you
expect it to. But what we've built and what we've learned

so far has opened a treasure trove of opportunity.
Can we take advantage of the opportunity we've created?

It is my sincere hope that we can. =



FINANCIALS

ALBERTA PRION RESEARCH INSTITUTE FINANCIAL SUMMARY APRIL 1, 2009 - MARCH 31, 2010

REVENUE EARNED

Interest Income $ 175,409
$ 175,409
EXPENDITURES
Research Program Funding
Core Projects $ 2,832,962
Proof-of-Principle Projects (PoP) 582,954
Targeted Areas Projects 411,198
SRM- CAP Projects 544,216
Open Call Projects 72,870
Recruitment 63,813
IDeal/Bootstrap Projects 352,636
Co-Funded Programs 277,626
BSE Testing 12,073
Training * 6,163
- $ 5,156,511
Infrastructure
University of Calgary 633,218
Total Program Costs $ 5,789,729
Administration & Operating
IRAC $ 58,783
External Review 11,945
Management Board 19,346
- 90,074
Outreach
Communications $ 90,280
Conferences 135,391
- 225,671
Office & Executive Team
Management Salaries $ 510,006
Alberta Ingenuity Fund — Office Expenses 128,898
- 638,904
Total Administration & Operation Costs $ 954,649
Total Expenditures $ 6,744,378
Reconciliation
Operating Investment $ 19,501,721
Plus: Revenue Received 175,409
Less: Expenditures ($6,744,378)
Closing Balance-Prion $ 12,932,752

Sponsorship student mentoring programs
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