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The algae slaughterhouse - integrated conversion of algae biomass to
fuels and chemicals using biocatalyst consortia

Eric Monroe, Fang Liu, Weihua Wu, James Jaryenneh, Arul Varman, Somnath Shinde, Anthe George, Ryan Wesley Davis

Sandia National Laboratories 7011 East Ave Livermore, CA

r Background
A key challenge for use of algae biomass for renewable commodities is
efficient utilization of all of the major biochemical fractions of the biomass,
including carbohydrates, proteins, and lipids. Development of a combined
algae processing biorefinery would facilitate co-production of petroleum
displacing chemicals with the intermediate to high value products that are
currently produced from algae. To overcome issues involved with highly
variable feedstock composition, our group is developing means for single-pot
bioconversion of amino acid and sugar oligomers from algae hydrolysates to
generate a variety of petroleum-displacing end products. Various highlights
from this work are discussed.
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• Carbohydrate conversion strain
BLF2: cloned the 2-keto acid
pathway to E. coli ATCC 11303.

• Protein conversion strain AY3:
engineered to deaminate
proteins and able to utilize
amino acids as the sole carbon
source for growth.

Protein • High value AA such as Valine see a > 2X relative %
increase in post fermentation broth

Enrichment • Low value AA such as aspartate and leucine have
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Growth curves of M. salina cultures grown in the control

media and the media with struvite formed by remineralized

phosphate and fermentation broth or ammonia reagent.
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Investigation of Fusel Alcohol Blends
Under the Co-Optima Initiative
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• Good Performance

Marginal Performance

Poor Performance
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Use directly as blending agent in gasoline Ranked as a "Top 10 Bioblendstock"

19% 57% 5%

Ethanol

H3C

25 pal 

Ulrich Drabiniok 2014

lsobutanol 3-methyl-1-butanol

CH3
Fl3COH

H3C- OF1 C H3

11% 8%

2-methyl-1-butanol 2-pheynyl ethanol

OH

Upgrade to other molecules for diesel engines or advanced combustion strategies

YLO

0

0

combine OH

with lactate

/6

/ 6

O

\ /6
OH

Combine with residual lipid

o

o

1 • Additional strain engineering to improve yields and selectively enrich for specific amino acids
• Technoeconomic Assessments of various upgrading strategies to determine most valuable product

Conclusions/Future Work
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