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APPLICATION NOTE

Attune NxT Flow Cytometer

Live/dead algal analysis with the
Attune NXT Flow Cytometer

Introduction

For several years, microalgae have been an important
source of nutritional products, fuel alternatives, and
chemicals. The research into these types of algae for foods,
pharmaceuticals, and other chemicals is quickly growing
due to the importance of finding more sustainable and less
expensive means to produce these products. Depending
upon the species, microalgae can be grown in open
raceways, photobioreactors, or fermenters. Regardless
of the production systems, the maintenance of a healthy
culture and the ability to monitor that culture is essential.
Flow cytometry is an ideal tool for investigating and
monitoring algal cultures. In general, strain improvement
in microalgae requires the ability to screen several strains
for potential improvement in the target product. The
Invitrogen™ Attune™ NxT Flow Cytometer offers superior
speed and the ability to handle the large and adherent
forms of algal culture. In addition, the acoustic focusing
technology and Attune™ NxT Auto Sampler allow for high-
throughput screening of strains for improved phenotying
and minimal clogging.

Algal viability

Species: Nannochloropsis oculata
Materials

e Invitrogen™ SYTOX™ Green Dead Cell Stain (S34860)
e Nanopure™ water

e N. oculata culture in artificial seawater medium
(approximately 1 mL)

e Phosphate-buffered saline (PBS), pH 7.4
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Methods

1.

400 uL of N. oculata culture was microwaved for
20 seconds.

. The microwaved culture was allowed to cool to ambient

temperature.

10 pL of 5 mM SYTOX Green stain was mixed with
990 uL of Nanopure water:
Final concentration = 50 uM SYTOX Green stain

5 pL of 50 uM SYTOX Green stain was added to 95 pL
of algal culture:

N. oculata live (viable culture sample) and

N. oculata dead (microwaved sample)

. Treated cultures were incubated in the dark for

30 minutes at ambient temperature.

. Cultures were diluted 20-fold in PBS, pH 7.4, prior to

analysis by flow cytometry.
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Figure 1. Forward scatter (FSC) vs. side scatter (SSC) dot plot of )
. B N. oculata - 1:1 live:dead
algae (N. oculata). FSC threshold was set to 5.0 to remove debris from

the analysis, FSC voltage was set at 440, and SSC voltage was set at 350. 1001 I TT 1
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] Figure 3. Analysis of mixtures of live and dead cultures of N. oculata.
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Viability of cells was determined using the SYTOX Green stain. (A) 4:1 mix
Figure 2. Determining viability of N. oculata. SYTOX Green stain was of live:dead algal cells. (B) 1:1 mix of live:dead algal cells. (C) 1:4 mix of
added to normal or microwaved cultures of N. oculata, and viabiility was live:dead algal cells.

determined with the Attune NXT Flow Cytometer. (A) Normal culture of
N. oculata showing less than 10% SYTOX Green—positive cells (dead .
cells). (B) N. oculata culture microwaved for 20 seconds, demonstrating Conclusion

that these conditions caused a large increase in dead cells (>95% SYTOX Live and dead algae were analyzed with the Attune NxT

Green-positive cells) Flow Cytometer and SYTOX Green Dead Cell Stain. The
ability to quantitate different amounts of live and dead algal
cells offers a screening tool for laboratories utilizing these
types of organisms.
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