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From the Genome To Industrial Genomics:GTL Program—Systems Biology for DOE Missions A Closer Look at Cellulosic Ethanol
Applications and Public Policy

The Genomics:GTL (formerly Genomes to Life) program builds on
the technological achievements of the Human Genome Project—
initiated by DOE—to tap into the powerful and diverse capabilities
of the natural world for meeting mission challenges in ~
energy and environment. @ \
The GTL approach combines the information found / X

in microbial and plant genomes with large-scale d
technologies and computation to establish a
broad scientific foundation for
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GTL leverages DOE strengths in genomics, computing, technology
{ development, and multidisciplinary teaming to achieve this goal.
| The program is cosponsored by the DOE Offices of Biological and

Environmental Research and Advanced Scientific Computing Research. DOE Joint
BioEnergy
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» Future applications: Resources and
technologies for biofuel production
and bioremediation.

» Policy-: support products: Climate and
dels to support 1ts of
energy and carbon-sequestration strategies.
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Cellulosic Biofuel Biological Research
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Detailed DNA sequencing and analysis
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Ocean DNA: Millions of new genes and capabilities ’
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Ecogenomic sampling of DNA from ocean microbes analyzes
genome fragments directly from environmental samples instead
of from whole cells. This work has led to the discovery of millions
of previously unknown genes and proteins, thousands of species,
and innumerable variations of important biochemical functions
that may have practical use.
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Termite microbes: A potential source of enzymes
to digest biomass for bioenergy production ...~
il

tolerance of enzymes.

O Sugar Fermentation

Researchers at the DOE Joint Genome Institute are el |
investigating bacteria that live in the hindguts of termites

and churn out wood-digesting enzymes. These enzymes may be
usable in industrial settings to break down the tough cellulose .
material in plants into the sugars needed for ethanol production. The enzymes
used in this activity alse produce hydrogen as a by-product, a process that itself
may be amenable to scaleup.
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Conducting multiscale explorations to generate a broad knowledgebase

Understanding fundamental life processes requires | eanaa cayions
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a significant portion ol gasoline by 2030.
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& Catalyzing research and industry
Technologies for ocean monitoring GTL will make all resources, capabilities, and knowledgebase data available to scientists and industry, enabling cutting-
Nanoscale ecogenomie sensors are being planned to edge investigations on the systems biology level that will catalyze rapid translation of science into new technologies.
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with environmental processes. The real-time approach
envisioned by DOE merges information from genome
h with hnologies and smart sensors. contaclts
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their influence on ocean and terrestrial
biogeochemical cycles.
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