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ldentifying Bacteria that Protect Microalgae from Predators
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Biofuels are the direct energy alternative for the transportation industry.

In order to achieve usable algal biofuels, we
must overcome the market’s barrier to entry.

Target selling prices for
% algae biomass in 2022 is

SUN - ’
ENERGY oIL $494/ton AI?DW (ash-free
EXTRACTION dry weigh; 2014S) to

achieve $5/GGE (gasoline
gallon equivalent).

@ O BIOFUEL _BETO MYPP, 2014
‘ ? PRODUCTION

Source Price /Ib Price /gal
ALGAE Gasoline S0.29 §2.49*
Ethanol from Corn S0.35 52.92%*
) - . -
COz Current Algae Biofuel | $S0.85- $3.67* | $7.06 - $30.46

Algae Biofuel Target $0.10-0.25

* Approximate national average for 2017
*2017 DOE Alternative Fuel Price Report
*Sun et al, Energy, 36 (2011) 5169-51795.
*BETO Multi-Year Program Plan, March 2016

$1.50 - $2.10

The first step towards biofuel reality is Predators of microalga
maintaining a substantial crop production. -

Algae is grown in large, open-air ponds which
are unprotected against microscopic .
predators, leading to frequent “crashes”.

Brachionus plicatilis, Marine planktonic Oxyrrhis marina,
marine rotifer copepod, Calanus dinoflagellate

Algal population crashes
« cause losses of up to 30% of
annual crop production from
the typical open raceway

system.
Poterioochromonas,

Healthy pond Crashed pond a golden algae or
chrysophyte

Numerous paraS|t|c chytrlds attack
the filament of a green alga

At Sandia, we are studying the chemical ecology of algal culture systems in order to develop biological and

chemical tools that will stabilize algal production systems, deter predation, and mitigate pond crashes.

Experimental Methodology

Consortia screen

Algae survival assay (Rotifer live/dead assay)
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Results

The Consortia Screen experiment tested twenty unique consortia against an axenic control. Six
consortia demonstrated protective properties when challenged, with two growing beyond the
unchallenged axenic control. DNA was extracted from each biological sample and the V3/V4 region of the

Figure |.Timepoint data for all consortia challenged with 14 rotifers/mL.

] ) ) ] Fisuire 2 Timenoint data for all consortia withoiit rotifer predation,
Chlorophyll fluorescence is reported in Relative Fluorescence Units.

Demultiplexed Sequence Counts Summary

/ Future Work
s \Vorking with Dr. Julia Kubanek

at Georgia Tech to analyze the
chemical fractions of each consortia
sample.

mmm) Analysis of the metagenomics
and metabolomics of each sample
to determine the organism(s) and
chemical(s) responsible for

protection of algae from predation.

==) metabolomics: identification and
quantification of chemicals produced in biological
systems

m==) metagenomics: identification and
classification of organisms in biological systems
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Figure 5. QIIME2 sequence results. These sequences were sent through Sequence Base Sequence Base

the NCBI BLAST database and matching sequences were identified.
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Further analysis of the MiSeq data will
G - generate a complete list of possible

or unknown ! - bacterial genera in each consortia as well
b:t?:i:: I 1 as illustrate the relative diversity as a

heatmap. In previous consortia analyses,

the most protective consortia had the

highest diversity and protection

Mostprotective, |  decreased as the diversity decreased.
highest diversity

Not protected,
lowest diversity

Figure 6. Fisher, Lane, et all, 2018. Heatmap of previously analyzed consortia data.
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