GENOMICS
& ENERGY
SUPPORTING SUSTAINABLE ENERGY
PRODUCTION FROM A WIDE RANGE
OF SOURCES

1344 Summer Street
Halifax, NS B3H 0A8

genomeatlantic.ca
902.421.5683

GENOMICS & ENERGY

GENOMICS & ENERGY
Global demand for energy products for transportation, heat and electricity will continue to grow
as the world’s population expands and standards of living increase. Our ability to meet this
demand while protecting the environment, reducing greenhouse gas emissions and preserving
land for food crops is probably the greatest challenge facing humans in the 21st century.
Whether we are considering ways to improve the extraction and use of fossil fuels or developing
renewable energy alternatives from biological sources, genomics is becoming an essential tool in
helping us meet the sustainable energy challenge.

GENOMICS AND
FOSSIL FUELS

In each case, the major research focus is on

The world will undoubtedly continue
to use petroleum (along with coal and
natural gas) as its primary energy
source for many years to come.

There are many areas under development that

microbial metagenomics, or the combined functions
of communities of microbes that interact in nature.
benefit from genome-scale study.

BIO-CATALYSED EXTRACTION
This approach looks at the use of microbial
communities that naturally convert residual,
inaccessible oil in reserves to recoverable methane

SLOWING RESERVOIR BIO-SOURING
The generation of toxic and corrosive H2S (sour
gas) following water injection is a problem
affecting much of the world’s oil reservoirs. By
understanding what’s happening within the
microbial communities responsible, metagenomics
can lead to the creation of efficient methods
for controlling souring that don’t rely solely on
environmentally unfriendly biocides.
Maximizing the yield of petroleum extraction
while minimizing the potential damage from
environmental release are both areas where
genomics research is providing potential solutions.
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BLOCKING BIO-CORROSION
Microbial influenced corrosion (MIC) is a major
source of metal degradation of oil pipelines, and can
lead to potential failure and environmental release,
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a multi-billion dollar problem. By identifying the

to clean up impacted sites in a less expensive and

microorganisms causing corrosion, metagenomic

more environmentally friendly manner compared to

analysis allows operators to implement strategies

alternative technologies.

that successfully control corrosion.

CONTROL OF TAILINGS PONDS

RESOURCE MANAGEMENT
A better understanding of the microbiological

Microbial communities can play both a positive

processes involved in hydrocarbon extraction and

and negative role in tailings ponds. They can

waste consolidation could improve management of

accelerate pond settling and help to degrade

water use, recycling and treatment.

toxins, but on the negative side, they can generate
greenhouse gases. Metagenomic analysis can
help us identify the microbial communities that
are active in tailings ponds, and then develop
strategies to employ indigenous microorganisms
to accelerate settling and minimize toxicity and
green-house-gas emissions.

BIOREMEDIATION OF
CONTAMINATED ENVIRONMENTS
Metagenomics can help us identify microorganisms
and genetic pathways that can eliminate toxic
compounds. This can lead to biological solutions

GENOMICS IN ACTION IN THE ENERGY SECTOR
Oil companies are using genomic data to assist them in making decisions with respect to
the environmental sustainability of Alberta’s oil sand operations:
A large energy producer is evaluating the use of excess bisulphate in a critical water system based
on the discovery that its addition to pipelines fosters bacteria that produce corrosive products
A major Alberta-based oil company, is using the results of metagenomic studies to control the
generation of toxic and corrosive gas following water injection (oil well souring)
An international oil company will use information provided through metagenomic analysis of
tailings ponds to ensure the ponds are safely closed.
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GENOMICS AND
BIOFUELS

Renewable biofuels produced from
biomass feedstocks hold great
promise as sustainable alternatives
to fossil fuels to create energy, which
will reduce the risk of environmental
pollution and greenhouse gases driving
climate change.

through genomics, the genes that are responsible
for key biomass traits or catalytic activities, it will
be possible to develop commercially viable and
sustainable processes that spare the food supply.

ALGAL BIOFUEL
The production of biodiesel from bio-oils
represents a second source of biofuel that is
under development. Like corn-based bioethanol,
the production of biodiesel from agricultural
crop oils (like soya, canola, sunflower and palm)

Genomics has a central role to play in the

competes with food crops and has been deemed

development of the biomass feedstocks and

unsustainable. Non-food seed crops like Jatropha

microbial processes that will be needed to make

and Camelina represent potential alternatives

biofuels both sustainable and commercially

under development, which may not compete for

viable alternatives to petroleum. The two areas

agricultural land.

described below are currently among priorities of
research efforts:

CELLULOSIC BIOFUEL

Single-celled algae, which contain a high proportion
(over 50%) of oil as biomass, are being extensively
researched as a sustainable source of bio-oil for

Extensive efforts are being applied to use woody

biodiesel production. Genome sequencing of algal

biomass for production of biofuels like bioethanol

species and strains is well advanced and opens the

for transportation. Genomics is helping to develop

path to engineering algae specifically for production

appropriate biomass sources, like poplar trees,

and recovery of bio-oils for biodiesel production.

straw, corn stalks (and all non-harvestable material

One of the highest profile projects is a joint venture

known as corn stover) or switchgrass, with the right

between ExxonMobil and Synthetic Genomics (the

properties for biofuel production. Genomics is also

latest company of genome pioneer Craig Venter) to

being used to analyze and perfect the microbial

develop and commercialize algae-derived biofuels.

communities or enzymes that can efficiently convert
woody biomass into sugars, and then transform the
sugars into fuels. For example, fungal enzymes have
been isolated and used for the conversion of wood
residue into bioethanol.
Part of this effort involves deciphering the
metagenomes of microbial communities that
degrade cellulose in the intestines of ruminants,
like cattle, and even of termites. By identifying,
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