


BOARD CHAIR

asic research is critical in feeding the innovation Researchers have applied
B pipeline. Once in the pipeline, private companies, years of education, training,

entrepreneurs, and academic researchers with a and hard work to move their
desire to move from the bench to the marketplace are research from the lab and into
needed to ensure that people in Alberta, across Canada, the hands of entrepreneurs
and around the world benefit from the research. In the and innovators. ’ ’
past year Genome Alberta has stepped up to ensure that

pipeline is well stocked.

Many of Genome Alberta’s federal and provincial funders have encouraged us to take a
more active role in developing and leading research proposals that involve an end-user to
ensure research can be applied to industry, the health care system, or for our agricultural
producers. Even the energy sector stands to benefit from our applied research efforts. Led
by Casey Hubert at the University of Calgary with the Nova Scotia Department of Energy as
the receptor, genomics is being used in the search for offshore petroleum by identifying the
genomes of bacteria that thrive where petroleum naturally bubbles up from the seabed. This
project could enhance industry oil exploration leading to new jobs and of course, royalties.
This is just one of many projects that have commercial applications or will benefit the health
and well-being of people everywhere. Throughout our annual report this year you will see
examples of researchers who have applied years of education, training, and hard work to
move their research from the lab and into the hands of entrepreneurs and innovators.

Moving from an organization focused primarily on building research capacity and knowledge
to one with a greater emphasis on translating that work into growing the bioeconomy and
meeting real world challenges required a shift in thinking by Genome Alberta’s Board and
staff. That shift has included more attention to business development, networking with
industry groups, and reaching out to start-up experts. | am pleased to say that the Board

has embraced that change and Genome Alberta’s staff has risen to the challenge.

This will be my last contribution to the Genome Alberta Annual
Report as the gavel is passed to chair-elect Stephen Morgan Jones.
I would like to thank the Board for their support during my tenure
and wish Genome Alberta all the best in its future endeavours.

Before closing my last Annual Report message, | would like to take
the opportunity on behalf of everyone at Genome Alberta and our
partners to pass on our appreciation for a job well done and our
congratulations to Ed McCauley. He has left the Genome Alberta
Board to take on his new role as president and vice-chancellor

of the University of Calgary.
Andrew Stephens
Genome Alberta
Board Chair

Alberta Epigenetics Network Completes its Mandate

The Alberta Epigenetics Network was created in 2014 through a partnership between the
Universities of Calgary, Alberta and Lethbridge, Alberta Economics Development and Trade,
and Genome Alberta. The AEN had a mandate to catalyze the development of epigenetics
and was able to assume a leadership role in assisting development of epigenetics and ‘omics
infrastructure in the province. In the original agreement the AEN was scheduled to wind up
its activities on March 31st, 2019 and we are pleased to say that the network has fulfilled

its objectives over its 5-year term. A final report will soon be completed but some of the

key achievements included:

e Built collaborative multi-omics partnerships involving epigenomics, bioinformatics
and artificial intelligence researchers, clinicians, and industry partners.

¢ Increased the research dollars flowing into Alberta through successful CFl, Tri-council,
Genome Canada, NIH, and MITACS grants.

e Organized high impact conferences and workshops such as the AEN Annual Summit,
knowledge exchange sessions, young investigator symposia, training workshops,
and conferences which drew cash and in-kind support from industry partners and
funding organizations.

We would like to thank the science leads who were with the AEN from the idea stage
through to the final annual AEN Summit held in 2019. Dr. Benedikt Hallgrimsson from the
University of Calgary, Dr. Igor Kovalchuk from University of Lethbridge, and Dr. Michael
Hendzel from the University of Alberta were instrumental in helping the Network achieve
its goals, as were the Vice Presidents of Research for the three supporting universities.



CHIEF EXECUTIVE OFFICER

enome Alberta’s current project portfolio stands at Longer-term Alberta
G $250 million which is an encouraging point to be as government funding will

we look forward to our 15th anniversary in 2020. We help us as we develop our
would not be celebrating that anniversary without the strong strategic plan and is a
support from the Alberta government and its departments sign of the confidence
and agencies including Alberta Economic Development and placed in our work. ’ ’
Trade (AEDT), Alberta Agriculture and Forestry, and Alberta

Innovates. In this past year AEDT signed off on an agreement which will help support

our core operations through to March 31st of 2022. This longer-term funding is important
as we develop our strategic plan and is a sign of the confidence placed in our work. As part
of the 3-year agreement AEDT provided support for our new BioNet Alberta initiative which
will get under way next year.

Antimicrobial resistance (AMR) threatens the effective prevention and treatment of a
growing range of infections and is a serious threat to global public health. Dealing with the
problem requires action across all government sectors and society. We have been part of
many discussions on the role Canada could play, and in conjunction with Genome Canada,
supported an International AMR workshop in March of 2019 organized by Agriculture and
Agri-Food Canada’s Ed Topp. The event brought together national and international
researchers, along with several pharma companies to discuss and prioritize research
topics and identify gaps and resources to help address this global problem. Over the

next fiscal year, we look forward to moving some of the priorities into project proposal
and development.

Genome Alberta has long played a significant role in building and nurturing the province's
research capacity. Over the last year we have been taking bigger steps to not only feed
the innovation pipeline with research results, but to ensure the pipeline is moving ideas
that matter to end-users. Genome Alberta had a major role in facilitating the creation of
APEX - the Alberta Precision Exchange - which will help clear a

bottleneck in the development of precision medicine therapies.

APEX will harness Alberta’s global metabolomics leadership and

consolidated healthcare system to establish Western Canada as

a hub for the emerging precision diagnostics industry. We look

forward to championing more initiatives such as this to ensure

that the social and economic benefits flow through to people

around the province and across the country.

The theme for this Annual Report is built around our efforts to

facilitate collaboration between researchers, entrepreneurs,

academic institutions, and commercial entities and you will see Dr. David Bailey
several stories throughout the report where research meets Genome Alberta
the real world. ACHLIMEL A EY

As our Alberta Epigenetics Network has fulfilled its 5-year commitment
| would like to thank its first Director Sean Caffrey, and then Raja Singh
who took over the network later in its mandate. Both worked hard to
make the AEN a success.



CHIEF SCIENTIFIC OFFICER

n our annual reports we often focus on the impact that Alberta-led interdisciplinary

our investments have had in translating discoveries into teams develop and support

real impact. What is sometimes overlooked are the Ethical, ideas that enhance dialogue
Economical, Environmental, Legal and Social implications of around the responsible
such genomics-based advances often referred to as GE3LS. introduction of genomics-
While always a part of large-scale competitions, Genome based technologies. , ’
Canada has taken this one step further by launching the

“Genomics in Society Interdisciplinary Research Teams” or GiSIRT. This effort will bring
researchers from different regions, sectors and disciplines together to investigate factors
affecting the advancement, adoption, evaluation and governance of genomics research
and address issues that will ultimately contribute to Canada’s leadership and social
and/or economic benefits.

Eligible research areas include topics that make headlines but leave readers wondering.
Examples of such research areas would include 1) the public perception and under-
standing, regulatory guidelines, policies, and oversight of CRISPR/gene editing technologies
2) the risk/benefit analysis of incorporating genomics-based technologies in our crops and
forests to mitigate the effects of climate change 3) understanding the health economics for
clinical implementation of whole-exome sequencing and whole-genome sequencing for
cancers and rare diseases 4) implementation of research in a way that recognizes rights,
cooperation, and partnership with local Indigenous communities.

| am pleased that Genome Canada has taken a leadership position in encouraging this
conversation by making the GiSIRT program available. It recognizes that innovation only
has value if it meets our societal needs. We are therefore very excited to be working with
the Alberta-led interdisciplinary teams during this fiscal year to develop and support
innovative ideas that enhance the dialogue around the responsible introduction

of genomics-based technologies. Together we will enrich the lives of Albertans,
Canadians and citizens worldwide, and | am pleased that Genome

Alberta is given an opportunity to assist in this endeavour.

Dr. Gijs van Rooijen
Genome Alberta
Chief Scientific Officer

BioNet Set to Launch

Alberta is home to substantial ‘omics expertise, but the underlying capacity in bio-
informatics and computational biology (B/CB) is less defined, resulting in a disjointed
provincial research community for the analysis of big data. In response to extensive
stakeholder consultations, Genome Alberta has developed BioNet Alberta - a provincial
network for building B/CB capacity and capabilities.

BioNet Alberta is funded under the Genome Canada Regional Priorities Partnership
Program and will coordinate, support, and connect the bioinformatics community

and foster solutions to common challenges in alignment with the province’s strategic
priorities. This will allow Alberta researchers to take advantage of regional resources,
leverage existing provincial assets, fully exploit genomics data, and enhance translational
opportunities. To execute the BioNet Alberta strategy, Genome Alberta has partnered with
Alberta Economic Development and Trade, Alberta Innovates, the Universities of Calgary,
Alberta, and Lethbridge, the Canadian Bioinformatics Workshop, Compute Canada, and
sector-specific end-users in Alberta such as Alberta Public Laboratories and Agriculture
and Agri-Food Canada.

The diversity of partners and stakeholders that have come forward in support of
BioNet Alberta highlights the regional importance that exist for increased capacity
in B/CB in the province.



COMMUNICATIONS DESK

n June of 2018 we partnered with the ASTech Foundation and Corteva Agriscience to

host a “Future of Food” evening highlighting innovation in Canada’s agri-food sector.

The event was connected to the Alberta Innovates Inventure$ conference aimed at
venture capitalists, angel investors, startups, entrepreneurs, and thought leaders.

Approximately 180 people were on hand for our TasteTech reception to

sample food and drink with an emphasis on the technology used in the

development of the menu items. We were able to claim a slice of history

as this was the first time the genetically modified AquAdvantage salmon

was served in Alberta. The menu for the evening also included ApBitz

made from the Arctic Apple, Omega-9 enriched Canola Oil, beer from the

Olds College Brewery program, and a variety of locally produced food and

drinks. The chefs from the culinary program at the Southern Alberta Institute of
Technology developed special recipes highlighting the TasteTech ingredients. The event
was such a success that we have already started planning for the 2019 event.

Genome Alberta once again sponsored Regional Science Fairs across the province, and
we remain the only province-wide funder and award sponsor. This year there were
almost 2,000 participants who created 1,300 projects from 261 schools. Who says it is
hard to get young people involved in science! Gerry Ward has been co-ordinating our
Alberta Science Fair involvement since the beginning, and we asked him about

the importance of science fairs.

‘ ‘ When | stood up at the awards ceremony to present the Genome Alberta Award
at this year’s Canadian Rockies regional science fair, | expected the usual pose for
photographs moment but was handed the microphone instead.

Think fast Gerry! | talked about my passion for science fairs and

congratulated all the students for their pursuit of project-based

learning in projects that surely reach all the STEAM criteria. (Science,

Technology, Engineering, Arts, and Math.) | then went on to say that

Genome Alberta supports all the science fair regions in Alberta with

awards for outstanding projects in the Life Sciences, especially those

involving genomics and genetics.

Youth Science Canada proclaims that “Every year, half a million
young Canadians - as many as play hockey - participate in project-

based science.” By developing a science fair project, students are in Gerry Ward
control of their own learning while studying real world problems. Science Genome Alberta
fairs are a major way of promoting cross-curricular learning, as well as Education Consultant

demonstrating verbal and visual communications skills by talking to an outside

audience about what they have learned. Since 2007, Genome Alberta awards have been
presented to nearly 250 individual students representing all Alberta Regional science fairs.
From the beginning, Genome Alberta’s policy was to share the awards equally among all the
Science Fair regions of the province using criteria established in consultation with the regions
to ensure that each award is presented to a deserving project.

I was speaking recently with Dennis Brown, a University of Calgary graduate student pursuing
his master’s degree in Neuroscience with research into multiple sclerosis. He reminded me that
he first won a Genome Alberta award when he was a grade 5 student doing his first science

fair project and as a young student it showed him that there are tangible rewards for working
hard in the sciences. He said, “Taking part in science fairs is such an important aspect of
getting involved in STEAM. With such a diverse representation of academic and non-academic
backgrounds of the participants, there is no doubt you will learn something new from attending
or participating. [It] encourages critical thinking and strengthens communication skills all

while learning about something that you are passionate about.”

Several other winners of Genome Alberta regional awards have gone on to national acclaim.
For example, in 2017 Colette Benko was awarded Top of Fair at the Canada-Wide science fair,
and her project received a second-place award at the European Union Contest for Young
Scientists. She is now at Western University on the scholar’s elective program studying
Medical Sciences. In 2013, Chloe Devoy was selected the ‘Science Fair Featured Student’ at
the Alberta ASTech Awards. Emily Cooley, an early Genome Alberta award winner went on

to be awarded ‘Best in Fair’ and the ‘Platinum for Best Senior project’ at the 2007 Canada-
Wide science fair. We can confidently say that Genome Alberta’s recognition of the
achievements of students throughout this province has surely made an impact. ’ ’



RESEARCH HIGHLIGHTS

Burning the Midnight Oil to Become an Overnight Success

Ask any entrepreneur and they'll likely tell you that building a company is
both incredibly rewarding and incredibly difficult. The “overnight” startup
success story rarely talks about the years of hard work, perseverance, and
challenges that make up the journey. For Willow Biosciences, it's a journey
almost a quarter-century in the making.

Dr. Peter Facchini, co-founder and CSO, is a Professor of Biochemistry at

the University of Calgary. His research focuses on metabolomic pathways

in plants - the opium poppy, in particular. For over 24 years, the Facchini lab

has been uncovering the genes responsible for opiate synthesis. Facchini wanted to

see this research applied somehow in the real world but had not been able to find an
opportunity. That all changed when he met Dr. Joseph Tucker. They connected through
Tucker's former students who saw Facchini present at a Genome Alberta event. “It was
serendipitous that | met Joe when | did,” Facchini recalls. Tucker had much-needed experience
as a biotech executive, which complemented Facchini's technical expertise.

In 2013, Facchini formed Epimeron Inc. with Tucker and Jillian Hagel, a postdoc in
Facchini's lab. Epimeron was a synthetic biology company that worked on producing
thebaine, an intermediate used to make other opioids like morphine and codeine. By
putting the opioid synthesis genes into yeast, Epimeron can produce more thebaine at
higher yields.

Like all companies, Epimeron was not without its challenges. Facchini was juggling full-
time entrepreneurship and full-time professorship. The founders had also their fair share
of tough financial decisions to make but decided that their vision and mission was worth
the risk.

When Epimeron and BioCan Technologies Inc. merged in March of 2019 to form Willow,
Epimeron’s platform shifted from producing opioids to cannabinoids. The merger created
new opportunities for growth and expansion into a new market. Facchini hopes that the
company will have over 40 employees by the end of 2019.

“Genome Alberta’s support was instrumental in helping us get Epimeron off the ground,”
Facchini says. Thanks to funding and support from Genome Alberta, Epimeron was able
to file their first provisional patents, which carried over to Willow. “This is a home-grown
story. We've taken 25 years of research to fruition and it's built right here in Calgary.”

Cutting Edge Alberta Biotech with Real World
Applications You Can Understand

lan Lewis is a University of Calgary researcher with 2 projects
currently funded through Genome Alberta - a GAPP project
which started in 2017 and an LSARP project which got underway
in April of 2018. His team is currently working on a blood testing
platform that can assesses drug sensitivity in less than six hours
for greater than 85% of infections. Such advancements in modern
science seem to be moving faster than the mind can comprehend.
You hear about students and institutions alike researching areas such as biotechnology or
genomics that leave most of us wondering how these fields will affect our daily lives.

Genome Alberta-funded researchers are providing the answer. They are conducting
cutting-edge biotech research with an eye towards practical applications that can make

life better for Canadians today. “Genome Alberta is part of a family of organizations that
help to promote, fund, and advance genomics research around the country,” says Program
Director Matt Bryman. “What we're looking to do is provide genomics-enhanced solutions
for a variety of problems.”

Genomics technologies are already changing the landscape in sectors critical to the
Canadian economy, from health care to agriculture. “When you look at the areas that are
important to Canada’s economy, so many of them have biological origins,” explains Bryman,
“And all of them can be impacted by cutting-edge biotech research. In that way, it is natural
for Canada to be a leader in this kind of research.”



New Diagnostic Tools are Saving Lives

One of the more exciting tools Genome Alberta has been helping to move out of the lab is
Lewis’ rapid diagnostic tool for detecting blood stream infections that can be effective 40
hours faster than conventional methods. lan Lewis believes these tools will save valuable
time at critical moments. “Your probability of surviving an infection is inversely proportional
to the length of time that elapses between the onset of symptoms and when you get the right
antibiotic therapy,” he says. “Our tools dramatically reduce the time it takes to get the right
drug to the patient.” Other avenues of research include an accurate and easy to administer
test that can detect E. coli and listeria in food products, and potential biotech methods for
detecting untapped fossil fuel reserves. “We're not even close to tapping the potential of
genomics in agriculture and the energy industry,” says Bryman. “That type of work has been
underway for a while, but there is a lot more that can be done.”

These sorts of applications are what drive the research programs at Genome Alberta. It's
about taking the pure science of genomics and boiling it down to products that really make a
difference. “We've built the program in order to make sure we have applicable initiatives that
can deliver practical tools immediately,” says Lewis. The next time you hear about research into
a field of science that sounds as esoteric as biotechnology, look around you and remember that
the real fruits of this research are improving our lives every day, whether we know it or not.

Beef Researcher Targets ROl of DNA

Genetic research may be all about the genes, but for Cameron Olson, putting dollars in
producer jeans is a prime focus. As a PhD student in the Faculty of Agricultural, Life &
Environmental Sciences at the University of Alberta, Olson is intrigued by elements of beef
cattle management that improve economic performance. He comes by his interest honestly,
having grown up on a small beef cattle operation southeast of Calgary and participating in
his local 4-H club. After high school, he enrolled in animal science at Texas A & M, completing
both a Bachelor's and Master's degree. Of course, not everyone raised on the farm elects to
make it their career focus off the farm, but Olson had the itch.

High steaks. “I've always appreciated beef cattle for their niche in agriculture,” said Olson.
“They are the only species we have domesticated whose sole purpose is turning low quality
grass sources into high quality beef. It has always fascinated me how we can put these animals
on a diet that no other species can eat and produce one of the highest premium products

in agriculture.”

Initially, he thought that his interest would lead him back to the family business, but
he soon changed his mind. “When | started my education, | was planning to
eventually return to the farm and grow it. During my undergrad experience,
though, | got a taste for the meat side of things and the science that goes

into feedlot decisions, and | wanted to keep exploring those areas.” In time,

his exploration led him to grad studies at the University of Alberta and the

Genome Alberta project targeting carcass quality and feed efficiency in

beef cattle. He was especially interested from the standpoint of cow/calf

longevity and lifetime productivity.

Stepping out and buying in. “Taking part in that research involved

stepping into the genetic realm where | hadn't spent much time before, and

| was attracted by the way the project was written. The idea of improving

reproductive efficiency in western Canadian cow herds using environmental and genetic
influences really spoke to me. How can we make genetic decisions in selecting for new bulls
and cows? What factors should we consider? What elements have an impact on reproductive
efficiency?” Thus far, the project is meeting all expectations. “l wasn't planning on working in
genetics, but I'm glad I've gone that way to an extent. Having an understanding of how genetics
works and the role it plays in the long run is fascinating. It's very cool to see how much decisions
today can influence producers’ herds 15 years down the road.”

Next steps for Olson include finishing his PhD and ensuring that any projects he's assigned
are published and accessible to producers. His long-term target is a position that combines
extension and research, whether that's in a consulting environment or through government
extension work. Wherever he ends up, he will be keeping the big picture squarely in his
sights. “In any area of agriculture, it's important that we make improvements demanded by
consumers and respond to economic changes and challenges. We can either wait for the
government to mandate those changes or make them ourselves in a way that maximizes
efficiency and revenue. | want to be a part of enhancing the industry for producers, and the
main driver of that process must be economic.” If his efforts lead to more green in producer
jeans, Olson will feel it's a job well done.



FINANCIAL REPORT

he direct project expenses for the year ending March 31st, 2019 totaled

$11.4 million. Project expenses have increased by $2.1 million compared to

the previous year due to GAPP (Genomics Applied Partnership Program) and
LSARP 2015 (Natural Resources and the Environment: Sector Challenges - Genomic
Solutions) projects. LSARP 2015 project expenses represent 38% of total project
expenses for the fiscal year 2019, followed by LSARP 2014 (Genomics and Feeding
the Future) projects expenses (16%).
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