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Sequencing Bacteria that Protect Algae from Microscopic Grazers
Mandy Hollman, Carolyn Fisher, Pamela Lane, Todd W. Lane

Biofuel from algae is sustainable, but not yet economical. Tiny predators eat into profits.

In order to achieve usable algal biofuels, we The first step towards biofuel reality is
must overcome the market’s barrier to entry. maintaining a substantial crop production.

¢ Rotifers are considered the smallest
animals on earth.

“* A single rotifer can eat 200 algae cells
per minute.'
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Previous Experimental Results, March 2017 and DATE
After rotifers were added (Day 4), the control culture crashed, but cultures
with a mixture of bacteria continued to grow.

Final rotifer counts were lower in the consortia samples than in the control

Consortia Experiment, March 2017
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Consortia screen

Algae survival assay (Rotifer live/dead assay)
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- Nannochloropsis salina:2 M cells/mL
- Brachionus plicatilis: 14 Rotifers/mL

- Daily timepoints, ex/em: 430/685 nm Representative flasks from 2017
experiment, showing differing
concentrations of algae
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My Experimental Results, May 2019 and July 2019 e

| attempted to replicate phenomena observed in multiple experiments in ad
2017. None of my algae cultures crashed, including the control. This result
was unexpected; algae grazed by rotifers normally crash.

Future experiments: Possible solutions include increasing rotifer density 2000 1
or repeating the procedure with a more carefully maintained axenic control.

# rotifers in each well sample name consortia Expel"iment, DATE
~10 4 Consortia 1 8000
0 7000
0 6000

5000
>20, faSt a 4000
Consortia 5 € 3000
2000
1000

Consortia 2

Consortia 3

Added 10 Rotifers/mL = =

Consortia 4 4000 A

0
>20, fast
>50, fast

Consortia 6

AW UL |ON

0
>50, fast Ns control 0:00:00 24:00:00 48:00:00 72:00:00 96:00:00 120:00:00 144:00:00 168:00:00

DNA Fragments
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A. Two representative DNA fragments from two unique samples, each attached 1o a specific barcode sequence that identifies the sample the data afte r identiﬁ cation.
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o
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D. Each set of reads is algned 10 the reference sequence 100 - 40

Source: www.illumina.com
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GAATTTCACCTCTACACTTGGACTTCCACTCACCTCTCTCCAACTCAAGCCTTCCAGTATTAAATGCAGTTCCAGGGTTGCGCCCTGCTATTTCACCTCTAA
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| am using Qiime2 to analyze our data.
Qiime Workflow

Raw Demultiplex Demultiplexed Denoise / : . : : : .
Sequences Sequences Cluster | will continue working with this data to run statistical
Artfact X analyses and generate interpretive visualizations. We will
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Qiime 2: Bolyen E, Rideout JR, Dillon MR, Bokulich NA, Abnet C, Al-Ghalith GA, Alexander H, Alm EJ, Arumugam M, Asnicar F, Bai Y, Bisanz JE, Bittinger K, Brejnrod A, Brislawn CTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGC
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Vistalization Heatmap of previous Consortia data (Fisher, Lane, et. al., 2017)
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