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Biomass Field to Fuel Analysis 
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Keating, et al. 2014 Frontiers Micro. 5:402 
Schwalbach, et al. 2012 App. Env. Micro. 78:3442 
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Hydrolysate composition negatively 
impacts biofuel fermentations  
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Negative impact of ACSH on 
growth/biomass production, xylose and 
glucose utilization & ethanol production 
Recapitulate behavior with synthetic 
hydrolysate (SynH2) 
Negative impact overcome in SynH2- 

(SynH2 minus aromatics from ACSH) 

Lignotoxins (LTs) 

5.5 mM Feruloyl amide 
5.5 mM Coumaroyl amide 
2.1 mM Coumaric acid 
0.5 mM Benzoic acid 
1.1 mM Hydroxymethylfurfural 
0.7 mM Ferulic acid 
8 minor LTs (<0.5 mM) 
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LTs induce energy-consuming 
pathways & deplete ATP/NADH 

 Keating, et al. 2014 Frontiers Micro. 5:402  

Phenolic Carboxylates (amides) Aldehydes 
e.g., ferulate, coumarate e.g., furfural, hydroxybenzaldehydes  

Phenolic 
Carboxylates 
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Feruloyl amide inhibits growth, increases 
PRPP pools & blocks nucleotide synthesis 
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Amador-Noguez, et al. in preparation 
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Genomic fingerprinting of inhibitors 

Skerker, et al. 2013 Parsons, et al. 2006 
Piotrowski, et al. in press PNAS 

Otsuka, et al. 2015 

S. cerevisiae Z. mobilis E. coli 



S. cerevisiae 

E. coli Z. mobilis 

Zmo00290 Valine, leucine and isoleucine biosynthesis  
Zmo00340 Histidine metabolism 
Zmo00230 Purine metabolism 

PWY-841__de novo purine biosynthesis  
PWY-6121_5-aminoimidazole ribonucleotide synthesis  
SER-GLYSYN-PWY__Serine & glycine  synthesis  

PWY0-1334__electron transfer from NADH to cytochrome bd oxidase 
PURINE2-PWY__de novo purine nucleotide synthesis 
PWY-7219__de novo adenosine nucleotide biosynthesis 

Conserved mode of action of LT’s 
Chemical genomic analysis of 29 hydrolysate LT’s against 3 

“disparate” microbes (E. coli, Z. mobilis, S. cerevisiae) 
Nucleotide & energy metabolism responsive across inhibitors & microbes 
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Nucleotide & Energy  
Synthesis 

E. coli: Otsuka, et al. 2015 
Z. Mobilis: Skerker, et al. 2013 
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Analysis of additional biomass crops 
 

Poplar 
Miscanthus 
Switchgrass 
Native Prairie 
Mixed Feedstocks 

 
Assess yearly/regional 
feedstock variations 
Impact of biomass trait 
modifications (Zip-Lignin & 
others) 
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Analysis of  other “polysaccharide 
hydrolysates” & lignin streams from 
other pretreatments 

 
γ-Valerolactone (GVL) 
Alkaline (alkaline hydrogen peroxide, 
extractive ammonia) 
Ionic liquids 
Monitor variations due to changes in 
enzyme cocktails 
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Analysis of other microbial catalysts 
 

Additional fuels & chemicals (long chain alcohols, 
hydrocarbons, aromatics, etc.) 
Impact of changes on producing microbes 
Different single species/consortia 
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Questions? 
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