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Biofuels 

Bioproducts 

Challenge: Prohibitive Pretreatment and 
Enzyme Costs 

LIGNIN and Hemicellulose: The > $750 Million obstacle 

Costly pretreatment and enzymatic digestion 



 
 
 
 

 
 
 
 
 
 
 
 

Challenge: Prohibitive Pretreatment and 
Enzyme Costs 

LIGNIN and Hemicellulose: The > $750 Million obstacle 

Forage quality Incomplete digestion and nutrient loss 



Novel Protein Reduces Lignin and 
Increases Ethanol Yield 
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Technology Development Stage: Proven in 
Populus and Arabidopsis 

5-yr –old unpretreated Populus 
tree C 

L1 L2 
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Technology Leadership 
Why is this technology unique? 

 

• The target protein isoform has not been characterized in any biological system. 

• The first demonstration of a carbon-gating function between 3 critical pathways in 
any plant systems using a single gene-target. 

• No biomass yield penalty under production conditions 

 

What are the performance indicators that show that this new technology works 
better than the existing technology and methods? 

 

• Enhanced ethanol yield (up to 250% increase) 

• Reduced energy and capital costs by reducing pretreatment severity (up to 30% 
reduction in materials costs). 

• Reduced enzyme costs (more than 300% reduction). 



Comparable technology  

….”increases the ethanol yield by up to 38% using conventional biomass fermentation 
processes. The down-regulated lines require less severe pretreatment and 300–400% 
lower cellulase dosages for equivalent product yields….” Fu et al. (2011) PNAS. 
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Research and Development Plan 
Describe the proposed technical research and development plan, including approach, 
milestones and deliverables. 

 

• Validation in Arabidopsis (model plant) 

• Validation in Rice (model for monocots) 

• Validation in Medicago (model for forage)  

 

What are the key challengers that must be overcome for the technology to have the 
anticipated impact? 

 

• Deliverable 1: Demonstrate reduced expression of PAL and TAL genes and enhanced 
expression of the AS gene in target crops. 

 

• Deliverable 2: Demonstrate viability of progeny and inheritance of gene regulatory 
activities. 
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CATALYZING THE CLEAN TRILLION 

SOURCE: BLOOMBERG ENERGY FINANCE, April 7, 2014 

314 Billion New Energy Dollars Were Invested Worldwide in 2013 

Commercialization Plan: Clean Energy 
Opportunities 



Applications – Target Customers – 
Current Practice 

Application 
Description 

Target Customers Current Practice 

Application 1 BioFuels / Pulping List Below Severe pretreatment 



Other Applications 

Source: Westernfarmpress 

Application Description Target Customers 

Application 2 Forage digestibility Agricultural Biotechnology Sector 



Intellectual Property Available for 
Licensing 

US Provisional Patent Application 62/008,434 
Filed June 5, 2014 
 
“An EPSP Enzyme Which Regulates 
Phenylpropanoid, Tyrosine and Tryptophan 
Pathways,” 
 
 Wellington Muchero, Jay Chen, Lee E. 
Gunter, Sara Jawdy, Gerald A. Tuskan, 
Anthony Christian Bryan, Stephen Difazio, 
and Hao-Bo Guo.  
 
 
UT-Battelle Invention No. 201403346 



Competitive Differentiation 

Technology Feature ORNL 
Technology 

Chemical 
pretreatment 

Mechanical 
Pretreatment 

Enzyme Reduction 

Low Energy Input 

Non-Corrosive 
 

Reduce Lignin Waste 

Reduce Capital Costs 



Contact Information 

Principle Investigator Commercialization Manger 
 

Wellington Muchero Jennifer Caldwell 
(865) 576-0223  (865) 574-4180 
mucherow@ornl.gov caldwelljt@ornl.gov 

Tumor regulation Symbiotic interactions Biomass yield 

Pathogen resistance 


	Slide Number 1
	Challenge: Prohibitive Pretreatment and Enzyme Costs
	Challenge: Prohibitive Pretreatment and Enzyme Costs
	Novel Protein Reduces Lignin and Increases Ethanol Yield
	Technology Development Stage: Proven in Populus and Arabidopsis
	Technology Leadership
	Comparable technology 
	Research and Development Plan
	Commercialization Plan: Clean Energy Opportunities
	Applications – Target Customers – Current Practice
	Other Applications
	Intellectual Property Available for Licensing
	Competitive Differentiation
	Contact Information

