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INTRODUCTION

There 1s a need In the industry for a rapid, high throughput, automatic characterization
method in order to speed up genetic engineering and production

The rapid metabolic phenotyping of different algal species allows the real-time monitoring
of different processes within the cells and the detection of molecules produced by the cells

Laser-Assisted Rapid Evaporative lonization Mass Spectrometry (LA-REIMS) is a rapid
and efficient method for profiling complex biological samples such as tissues, microbial
samples or food products without the time consuming sample preparation steps

In this study, we present an automated, fast and effective way to identify different algae
based on their metabolic and lipidomic profile using LA-REIMS and a prototype home-
built automated system.

AIMS

To evaluate If we could acquire a metabolomic and
lipidomic profile from algae using Laser-Assisted
REIMS and an automated system for plates and
pellets

To identify specific lipids using the same LA-REIMS

method

To evaluate If we can spot differences between the
lipidomic profiles of algae cultured under
environmental stress

Samples METHODS

Sampling Detection
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Figure 1. Sample formats: (i) cultured on plates; (ii) concentrated liquid. Aesculight CO, laser OPOTEK OPO Waters Xevo G2-XS QToF
. . . . . * 10600 nm * 2940 nm  REIMS interface

« Chlorella sorokiniana - normal media and nitrate negative media pellets . 15W peak power . 120mW peak power . Negative ion mode

« Nannochloropsis sp. - normal media and nitrate negative media pellets + Set power: 2W + Output power: 80 MW« Mass range: 50-1200 Da

* Synechocystis PCCE803 In liquid form » Repetition rate: 5Hz ~ + Repetition rate: 20Hz ~ « Coll. energy:15-40 eV (MSMS)

 Pulse width: 10 ms * Pulse width: 7 ns
AUTOMATED LASER-REIMS WELL PLATE READER

Sample with laser directly from well plate
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* We can generate a complex lipidomic profile within
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Comparison of lasers and algal species RESULTS

10600 nm CO2 and 2940 nm OPO lasers were used on concentrated media, pellet and plate
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Effect of environmental perturbations

Nitrogen stress by reducing nitrate in the media (pellets)
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Fig. 9. Full spectra of algae showing environmental effects.  Fig. 10. Spectra in the m/z 600 to 900 (phospholipid) range.

* Our novel automated well plate reader can be used for the
rapid identification of algae in ~11 minutes/96 well plate

|dentification of specific lipids

Using exact mass measurements and MSMS
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CONCLUSIONS

Chlorella Chlorella  Nannochloropsis Nannochloropsis
nitrate neg  nitrate pos nitrate neg nitrate pos Total
Chlorella nitrate
- ' 24 0 0 0 24
g
Chlorella nitrate 0 26 0 0 26
pos
Nannochloropsis
nitrate neg 0 0 22 0 22
Nannochloropsis
nitrate pos 0 0 0 18 18
Total 24 26 22 18 90

Table. 3. Confusion matrix showing the effect
of Nitrogen perturbations.
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Chlorella
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negative Nannochloropsis

There is a significant effect of nitrate
reduction on the algal lipidome
 Specific lipids can be identied
behind these differences
* Phospholipids become more
saturated with the reduction of
nitrate

&0

Nitrate positive

LDA

Chlorella Nitrate
positive

Fig. 11. 3D pseudo LDA plot showing the effect

of nitrate reduction and use of different lasers.
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Fig. 12. Differences due to environmental perturbations. 3D PCA and adjacent loading plot of PC1 showing the differences due to
Nitrogen stress, lipids identified with MSMS underlying the differences, Box plots of two selected lipids.

* ldentifying specific lipids with LA-REIMS method Is
feasible using exact mass and MSMS measurements

* A POC study on the effect of Nitrogen enviromental stress
has showed that there are multiple changes in the lipidome
— with the reduction of nitrate in the media, the saturation
of the fatty acid side chains increases



