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Improving Biomass Conversion Efficiency by Modifying Lignin so Plant Cell Walls Are
More Digestible and Fermentable

View U.S. Patent No. 8,569,465 in PDF format.

WARF: P100225US02

Inventors: John Ralph, John Grabber, Ronald Hatfield, Fachuang Lu

The Wisconsin Alumni Research Foundation (WARF) is seeking commercial partners interested in developing a method for modifying
lignin that has the potential to deliver quantum improvements in biomass processing for bioenergy production and papermaking.

Overview
Lignocellulosic biomass is a very desirable feedstock for biofuel production. If the fermentation process for lignocellulose could be

optimized, conversion of this biomass could yield 25 to 50 billion gallons of ethanol or other biofuels per year.

However, lignocellulose, which is composed of lignin, cellulose and hemicelluloses, is resistant to chemical or enzymatic hydrolysis. This
resistance is a key limiting step in the conversion of biomass into fermentable sugars. Currently, pretreatment steps, which involve
heating the biomass to high (170°C or greater) temperatures, using large amounts of water and/or using caustic acids or bases, are
required before biorefining of lignocellulosic biomass.

Lignin also must be degraded or modified during paper manufacturing to make the desirable cellulose fibers available. But current
pulping techniques require high amounts of energy, harsh chemicals or large quantities of wood and can result in poor quality paper.

The Invention

Wisconsin researchers have demonstrated that lignin may be engineered to be more digestible and fermentable by structurally altering
the lignin so its monomer complement incorporates coniferyl and/or sinapyl ferulate. This allows biomass polysaccharides to be utilized
more efficiently and sustainably, which should reduce inputs for energy, pressure vessel construction and bleaching during papermaking,
and lessen pretreatment and enzyme costs associated with biomass conversion.

Applications

e Conversion of lignocellulosic biomass to biofuels and industrially important chemicals
¢ Production of pulp for papermaking
e Production of animal feeds and forages

Key Benefits

e By reducing the severity of the required pretreatment step, this discovery should lead to savings in both energy costs and water
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e Applicable to all types of plants

Stage of Development

The modified lignin has been demonstrated in a model cell wall system, and the researchers now have a plant gene that may be used to
produce the required monolignol ferulate conjugates. Plants that express the conjugate and contain the altered lignin have been
engineered.

The development of this technology was supported by WARF Accelerator. WARF Accelerator selects WARF's most commercially
promising technologies and provides expert assistance and funding to enable achievement of commercially significant milestones.
WARF believes that these technologies are especially attractive opportunities for licensing.

Additional Information

For More Information About the Inventors
e John Ralph
e John Grabber

Related Intellectual Property
¢ View Continuation Patent in PDF format.

Tech Fields
¢ Clean Technology : Biobased & renewable chemicals & fuels
¢ Clean Technology : Energy storage, delivery & resource efficiencies

For current licensing status, please contact Jennifer Gottwald at jennifer@warf.org or 608-960-9854
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