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Purpose, Goals & Approach

Carbohydrates & proteins represent >50% of the potential algae
fuels yield under high growth conditions. Goal: Convert all of the
biochemical fractions to fuels

~30% of cost of algae biofuels related to liberating biofuel
intermediates from biomass.

Expression of recombinant proteins in alga is a
nascent technology — can this approach be used to
facilitate low cost deconstruction?

Significance of Results

Optimized generally applicable low cost pretreatment strategy
for solubilization and hydrolysis of algae biomass

Identified causes of recalcitrance in an algae production strain
and genetically introduced enzymes for programmed autolysis

First demonstration of biochemical conversion of
all of the major fractions of algae biomass to liquid
fuels

Whole Dunaliella cell image, 3-D rendering of lipid bodies,
and chloroplast, and release of lipid microparticles
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Key R&D Accomplishments

Characterized compositional variability of two algae production
strains under varying culture conditions & developed means for
non-leathal liberation of lipid microparticles from Dunaliella

Demonstrated means for effective solubilization, hydrolysis, and
conversion of algae biomass to liquid fuels

Completed transformation of N. salina for transgenic expression
of 3 deconstruction enzymes at onset of lipid accumulation
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What's Next

Results were employed to attract funding
from DOE-EERE-BioEnergy Technologies Office for
major nutrient recycling in algae production

Proposal submitted to DOE EERE Technologies Incubator
program for tandem bio- and thermochemical conversion of
natural algae assemblages (decision pending)

Proposal being developed for DEO-EERE-BETO for “Targeted
Algae Biofuels and Bioproducts” FOA
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