


We integrate the life sciences, physical 

sciences, social sciences, agriculture, and 

engineering to accelerate biofuel and 

bioproduct development for a healthy, secure, 

and prosperous future.



As the world population continues to grow, we face the major challenge of providing 
sustainable energy sources to meet society’s needs. Our mission is to develop efficient 
ways to grow, transform, and market nonfood biomass to create sustainable fuels and 
additional products.

CABBI is one of four Bioenergy Research Centers (BRCs) funded by the U.S. Department of Energy to lay 
the scientific groundwork for a new bio-based economy. Together, we establish the fundamental science, 
technologies, techniques, and knowledge base to enable cost-effective and sustainable production of 
biofuels and other bioproducts.

Led by the University 
of Wisconsin-Madison 
in partnership with 
Michigan State University, 
this center aims to 
increase the energy 
density of grasses by 
understanding and 
manipulating the way 
energy crops store 
energy-rich and easy-to-
convert compounds in 
their bodies.

At the Oak Ridge 
National Laboratory 
in Tennessee, CBI is 
learning how to modify 
the outer shells of plant 
cells to facilitate easier 
extraction of sugars, 
and it is developing 
microorganisms that 
can break down plant 
pulp at high temperature 
for consolidated 
bioprocessing.

This center led by DOE’s 
Lawrence Berkeley National 
Laboratory in California is 
rewriting the genetic code 
of certain microorganisms 
to turn them into miniature 
processors for advanced 
biofuels, and its researchers 
are genetically enhancing 
plants to organically 
produce more of the 
molecules needed for fuel 
and product creation.

Newly founded at the 
University of Illinois at 
Urbana-Champaign, 
along with 17 partner 
institutions, CABBI 
will make bioenergy 
crops more profitable 
by creating plants and 
processing systems that 
create a variety of end 
products from a single 
species.
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SUSTAINABILITY

FEEDSTOCK DEVELOPMENT CONVERSION
It is almost impossible to count 
the number of goods made 
from oil and its distilled 
byproducts. To realize a 
bio-based economy, plants must 
do the same thing: make many 
useful products from a single 
source. To increase biomass 
value and diversify the 
resulting end products, CABBI 
will conduct innovative 
research in three interconnected 
areas: Feedstock Development, 
Conversion, and Sustainability.

• Grow bigger plants with fewer resources
• Produce ready-to-use oils
Feedstocks are the raw plants used as inputs for bioenergy. In this 
theme, our work focuses on the ideal of “plants as factories” — 
engineering plants capable of making fuels and high-value chemical 
additives directly in their bodies. These ready-made products can be 
squeezed out of a plant’s stems and leaves; then additional energy can 
be recovered from the dry leftovers using traditional deconstruction 
techniques — which our sister BRCs are pursuing. 

CABBI will first concentrate its bioengineering on sorghum, a 
high-yielding grass with a genetic structure similar to other noted 
energy crops such as sugarcane and Miscanthus. Discoveries made in 
sorghum can transfer to its genetic cousins, increasing our impact.

• Pioneer faster transformation processes
• Create new chemicals
Certain molecules are too complicated to be made directly in a 
plant. In this case, specially engineered yeasts and bacteria can 
convert plant-made starter molecules into value-added final 
products.

This microorganism processing is not new, but this CABBI theme is 
taking the next step by developing a versatile and automated 
biofoundry — a machine that acts as “a dozen researchers in a 
box” rapidly repeating the steps to alter, grow, and breed the 
microorganisms that can synthesize the end products we want. 
Some of the microbes we create will be brand new!

• Analyze commercialization feasibility
• Evaluate ecological impact of new crops

To truly displace fossil fuels, biofuels and bioproducts must be both environmentally friendly and economically 
competitive. The Sustainability theme evaluates outcomes from the Feedstock and Conversion themes 
through an environmental and economic lens — and offers feedback to guide new research questions.

Determining the most economic value and least environmental impact.

Develop more advanced crops. Turning components into biofuels and bioproducts.

DECONSTRUCTION

Separate out the usable parts of the plant.
DRY MASS READY-TO-USE FUEL

COMPONENTS FOR 
HIGH-VALUE CHEMICALS

CABBI RESEARCH THEMES
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CABBI is a collaboration between the University 

of Illinois’ Institute for Sustainability, Energy, and 

Environment (iSEE) and the Carl R. Woese Institute for 

Genomic Biology (IGB). We partner with 17 universities, 

government laboratories, and nonprofit organizations 

— in total a team of about 60 principal investigators — 

to define the future of renewable energy:

FUNDED BY:

LEAD INSTITUTION:

PARTNER INSTITUTIONS:



Institute for 
Sustainability, Energy, 
and Environment 
(iSEE)

A hub for actionable, 
interdisciplinary 
research solutions 
to society’s grand 
world challenges 
in environmental 
sustainability and clean 
energy needs; provides 
management and 
communications for 
CABBI

CABBI LEVERAGES THE STRENGTHS OF FOUR KEY 
RESOURCES ON THE UNIVERSITY OF ILLINOIS CAMPUS:

Carl R. Woese 
Institute for Genomic 
Biology (IGB) 

Provides dedicated 
laboratory space, 
business and 
technology services, 
and access to advanced 
biochemical technology 
to CABBI researchers 
and facilitates 
interactions among its 
highly interdisciplinary 
research themes

Integrated 
Bioprocessing 
Research Laboratory 
(IBRL)

A new $32 million 
research facility at 
Illinois designed to 
focus on scale-up, 
commercialization, and 
de-risking of processes 
using chemical, physical, 
and biological conversion 
of renewable feedstocks 
to biofuels and other 
value-added products

320-acre  
Energy Farm

More than 100 energy 
crops grown at scale 
in a one-of-a-kind, 
specially designed 
field facility
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1101 W. Peabody, Suite 350   |   Urbana, IL 61801
217-333-4178   |   cabbi-bio@illinois.edu

       https://cabbi.bio    |           @CABBIbio


