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Summary
On November 26, 2019, Ontario Genomics, on behalf of the Canadian
Genomics Enterprise, hosted a webinar to present Genome Canada’s
research opportunity – the 2020 Large Scale Applied Research Project
(LSARP 2020) Competition: Genomic Solutions for Natural Resources
and the Environment, with a session focus of Biomanufacturing &
Bioproducts.
Invited presentations provided important information related to
biomanufacturing and bioproducts; how these sectors could be
addressed as eligible projects for the LSARP competition and the
roles of the growing network of Canadian organizations promoting
biomanufacturing and bioproducts. A recent recipient of the funding
provided advice on how to structure and deliver a successful project.
During the discussion, many of the questions and comments focused
on feedstocks and specifically which feedstocks would be eligible in
the Competition. Participants asked for more guidance as to how
to distinguish between feedstocks, products and processes that
would qualify for a competition focused on natural resources and
the environment as opposed to the recent competition focused on
agriculture. Given the LSARP brief on “[helping] conserve natural
resources and protect the environment” we recommend flexibility
around feedstock selection including food waste, agriculture waste and
forest biomass and allowing teams to make the case that they conserve
natural resources, including fossil fuel based energy and feedstocks,
as the key criterion for eligibility. Several questions addressed matters
of how projects could be structured and funded, and the difficulty of
engaging co-funders without more emphasis on commercialization or
access to a wider range of funding.
Genome Canada indicated that firm decisions will be made before the
launch of the Competition and comments from the webinars will be
taken into account.
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"We recommend
flexibility around
feedstock selection
including food waste,
agriculture waste
and forest biomass
and allowing teams
to make the case
that they conserve
natural resources,
including fossil fuel
based energy and
feedstocks, as the
key criterion for
eligibility."

‘Omics and
Biomanufacturing—
Business Case
In 2018, natural resource industries directly and
indirectly accounted for 17 per cent of nominal GDP
and approximately 1.7 million jobs. Natural resource
companies had capital expenditures of $87 billion
and exports of $264 billion in the same year.1 The
economic importance of natural resources requires
the maintenance of a sustainable environment
including managing the impacts of production and
resource conservation.

Invited Presentations
GLOBAL BIOMANUFACTURING AND
BIOPRODUCTS SECTOR OVERVIEW
Jordan Thomson, Director, Strategic Partnerships &
Resource Development, Ontario Genomics
Jordan Thomson of Ontario Genomics opened the
discussion with references to opportunities that may
fall within the scope of the LSARP.

•

•

The promise of genomics is the ability of this science
to address issues of productivity (managing pests
or increasing resilience), stewardship, diversification
(transforming forest residuals into high-margin bioproducts), replacement of traditional manufacturing
processes with organisms (chemicals from yeast),
waste reduction (the potential for microbes to
digest plastic), and conservation (the replacement of
traditional fossil fuels).

•

The OECD has forecast a $1 trillion global bioeconomy by 2030, with $390 billion of that from
industrial applications of biotechnology.

"The economic importance of
natural resources requires the
maintenance of a sustainable
environment including managing
the impacts of production and
resource conservation."

https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/emmc/
pdf/2019/2019-KFF-EN.pdf
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•

The employment of engineering and
synthetic biology to produce and
transform materials in ways that
conserve resources—often with better
cost and improved performance.
The creation of greater value from all
aspects of a natural resource including
residuals and food waste—for example,
lignocellulosic side streams.2
The development of improved analytics
and roadmaps—large scale genomic
databases and enzyme libraries; advances
in systems biology and understanding
of pathways; synthetic biology tools for
organism engineering; engineered microbial
consortia with synergistic metabolism.3
The opportunity for a rural biobelt to leverage existing capital
investments into bio-refineries.

THE CANADIAN PERSPECTIVE
Jennifer O’Donnell, Executive Director, BioNB and Jordan
Thomson, Director, Strategic Partnerships & Resource
Development, Ontario Genomics
Jennifer O’Donnell of BioNB (www.bionb.org)
reinforced the interests of industry and communities
in deploying innovative methods of transforming
and processing biomass included in the examples
noted above. Ms. O’Donnell provided a description
of Canada’s industry-led Bioeconomy Strategy
and BioDesign (www.canadabiodesign.com).
The Strategy and BioDesign are part of a rapidly
developing network of support for the adoption of
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EBRC Technology Roadmap, 2019
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new innovative technologies that will enhance the
value of biomass and conserve resources.

and developing novel engineered enzymes to carry
out transformations—could also be eligible.

This report recognizes a number of drivers for
Canada’s bioeconomy including its ample biomass,
highly educated population, and growing capacity
to convert biomass into value-add products. It also
recognizes biotechnology (or bio-conversion) as a
key technological driver of this revolution:

The uptake or end markets for the projects
could include bioenergy, renewable natural gas,
engineered wood, bio-composites, renewable
textiles, and biochemicals.

“Biotechnology is undergoing a revolution with the
introduction of techniques such as CRISPR and synthetic
biology. The deployment of production employing
gene technologies, micro-organisms, enzymes and
fermentation, among other processes is transforming
the production of materials and goods by traditional
industries like agriculture, aquaculture, forestry,
mining, energy and chemical manufacturing. The new
products and applications perform better and are more
environmentally sustainable than their traditional fossilbased counterparts.”

Emma Master, Professor, Chemical Engineering and
Applied Chemistry, University of Toronto

Jordan Thomson introduced the Genomics
Enterprise initiative Can-DESyNe
(www.candesyne.ca), the Canadian synthetic
biology ecosystem, led by industry and also involving
academia and the Canadian foundries that support
industrial biology. Can-DESyNe encompasses
analytical services (strains), technical, and scale-up
activities. The organization provides a pan-Canada
network and spans all TRL levels to support
commercialization.

“Biotechnology is undergoing a
revolution with the introduction
of techniques such as CRISPR and
synthetic biology."
In the context of biomanufacturing and bioproducts,
natural resources are the source of raw materials for
this Competition. A range of feedstocks is possible,
and the key genomics aspect is in the bioconversion
process. From a bio-diversity standpoint, projects
looking at bio-mining, novel enzymes, or organisms
that can be found in the environment could qualify.
Research into the microbiome—using microbial
communities to carry out bioconversion processes
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LEARNING FROM EXPERIENCE—
SYNBIOMICS

SYNBIOMICS (www.synbiomics.ca) is an LSARPfunded project developing biocatalysts that
upgrade (introduce new functionality) the three
wood fractions produced by pulp mills: cellulose,
hemicellulose, and lignin.
The project leader of SYNBIOMICS described their
experience with LSARP and provided pointers.

•

•

•

•

•

The project was fortunate to have
interest from up and down the
value chain, from feedstock supply
to end users. It is challenging to put
together a range of partnerships.
An application can take up to 18 months.
During this process it is helpful to have
a co-lead, and a project manager to
maintain an overview of the project and
act as a liaison between partners, the
Genome Centre and Genome Canada.
Engaging a professional proposal
writer can be useful in expressing the
benefits to Canada and communicating
complex concepts. Pay attention
to the benefits section.
GE3LS can be difficult and there is a need
to include someone to bring a business,
legal or policy perspective to the project.
A common language with GE3LS expert
needed. One of the ways to do this is to
have students working on the lab bench
pair up with students who are working
on GE3LS, i.e., life cycle assessment.
The budget process is complex, and the
project manager should be engaged
early on in the process. A familiarity

•
•

with different budgeting approaches to
accommodate partners is helpful.
Once a proposal is invited to a full application
there is a good chance of success.
Genomic Centres are an excellent support
to all aspects of a project including cofunding. Do not overlook the possibility
of international sources of funding.

Facilitated Discussion
The discussion session was very much focused
on the upcoming LSARP competition. The
biomanufacturing and bioproducts sector is a
promising and emerging area, and participants
were very interested in discovering the eligibility of
different projects, and how they would be evaluated.

FEEDSTOCKS AND PROJECT ELIGIBILITY

•
•

•

Will the emphasis be on the
feedstock source, the bioconversion
process or the end-product?
Possible feedstock sources discussed were
agricultural waste, food waste and municipal
wastewater. Eligibility of some (wastewater)
is more clear-cut than others (agricultural
waste addressing issues around natural
resources and/or the environment).
• Agricultural feedstock projects
need to be considered in light of
the agriculture LSARP competition
that was held in 2018/19.
It was suggested that the funding
opportunity could specify use of
feedstocks critical to Canada.

"The biomanufacturing and
bioproducts sector is a promising
and emerging area, and
participants were very interested
in discovering the eligibility of
different projects, and how they
would be evaluated."

•

Another participant observed that some
high value projects may slip through the
cracks by being ineligible in the three
LSARP categories of health, agriculture, and
natural resources and the environment.

CO-FUNDING AND END-USERS

•

•
•
•

•

•

•

•
•

Co-funding for LSARP 2020 does not
solely have to come from project
partners—provincial funding and
certain grants are a valid source.
Co-funding can be in-kind as well as cash.
The project should drive the co-funding; it
must be new funds coming specifically to the
project, for new and incremental activities.
Co-funding from an academic-led start-up is
eligible, but the start-up must demonstrate
financially viability and sufficient funds to
meet its commitments to the project (e.g.
by submission of financial statements).
Genome Canada reiterated that its funding
must flow to academic participants and
cannot go to for-profit organizations, such as
start-ups, or federal government researchers.
Genome Canada has no plans to
align funds with other partners
(e.g. IRAP) in this competition.
• IRAP funds sourced separately
could be eligible co-funding.
Easiest and most preferable to
involve end-users that are already
involved with the project team.
• e.g. end-users of the SYNBIOMICS
project were alreadyestablished relationships that
had been built over time.
End-users do not have to be companies; for
example, government agencies or not-forprofits could be valid end-users for a project.
LSARP is an applied competition, and
projects must have deliverables that
have the potential to be translated
into benefits to Canada.
• Commercialization can be an outcome
of the project but is not required.
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•

The following quote from a Canadian
pulp company illustrates the potential of
bioconversion:
"The pulp and paper industry has multiple
underutilized side-streams containing materials
that can be valorized through bioconversion
using organisms, biological additives and
processing aids developed through synthetic
biology. Synthetic biology has a wide array of
advantages, most importantly, the ability to
exploit recent advances in computational-,
systems-biology and new genetic tools, in
general the “OMICS” revolution, There is an
obvious path to valorize pulp and paper
industry side-products extracted by already
existing technologies through treatments with
biological systems into high value chemicals
turning pulp and paper mills into biorefineries."

IMPLICATIONS OF GENOMICS IN SOCIETY
Genome Canada asked participants working in
the area of bio-products and bio-manufacturing
to describe the biggest challenges that they face
and how they see genomics as being able to
address those. Responses focused on implication of
genomics in society (GE3LS):

•
•
•

•
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Regulation and implications of using a new
microbe, for example to reduce pesticide use
(not an eligible topic for this competition).
How consumer concerns around GMO
enzymes could be understood, and the
public could learn about their benefits.
In LSARP 2020, Genome Canada will
encourage applicants to consider how
equity, diversity and inclusion might
be represented in the project.
Genome Canada has committed to
supporting these values within their projects.

Considerations for
RFA/LSARP Process
•

•

•
•

Feedstock source vs bioconversion output
• Algae, food waste, etc,
eligibility—i.e. things that do not
fit into health or agriculture.
Will bioproducts be part of the competition
regardless of source? For example,
would a project based on bio-chemical
production in yeast be eligible?
Microbes as a natural resource.
PARC review committee selection—
reviewers with biomanufacturing/
bioproducts expertise.
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Laura Riley
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lriley@ontariogenomics.ca

