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Analysis overview

1. Around 90% of features are

Target Suspect ) .
1 % 9 % left for non-target analysis.

2. Mixture of naturally occuring
and anthropogenic
compounds.

3. We do not know about the
environmental relevance of
these features.
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90%

Non-target analysis is one of the most comprehensive approaches
for analysis of complex environmental samples.
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Non-target analyses of complex
samples

[ Data dependent acquisition (DDA) ]

Non-target analysis

[ Data independent acquisition (DIA) ]
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Data dependent acquisition
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This method is highly intensity-dependent and not
adequate for discovery based non-target analysis.
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Data independent acquisition
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The DIA method generates highly complex
chimeric spectra which require proper
deconvolution and library search algorithms.




Chimeric MS2 spectra
via DIA
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Semi-synthetic data generation

(@) (b) f
|
0.8 0.8
=z =77 Sludge + MassBank
So6 & 0!l spectra
£ c .‘
o o I
> > !
15 Sludge Z04 g 04 k5
[3) [} | V
samples o2 | o2 U
0 0 .-‘“-.:, Y R - _:,x:a‘.“’ﬂ"‘f\‘
0.5 1 1.5 2 100 200 300 400
Variable Number 107 Scan Number

Artificial
introduction

—

[ 6000 J ?’1"‘"”‘ | /érg'aalglteetlc

MassBank \

N

NIVz- 7



Deconvolution algorithm
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More than 60% of the added spectra were successfully extracted
for all three levels of noise without peak picking or peak modeling.
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Deconvolution algorithm

MassBank entry
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FNI stands for false negative ion whereas FPI stands for false positive
lon.
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Processed spectra (%)

Universal library search algorithm
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More than 95% of the added MassBank spectra ranked among
the top three in the final hit list at all three levels of noise.
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Real environmental samples

5 wastewater
effluents for 59
analytes
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Real environmental samples

Detection results via
combination of Decon. algo.
And ULSA
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All the false negative cases
were caused by low
intensity ions (i.e. smaller
than 800 counts).
Therefore the
deconvolution algorithm
was not able to extract the
MS2 spectra.

12




Conclusions

The developed deconvolution algorithm was able to extract more than
60% of the added spectra for 95% of the processed spectra.

This deconvolution algorithm does not rely on peak picking or peak
modeling.

The ULSA was able to rank the correct spectra among the top three hits
In the final hit list for more than 95% of the processed spectra.

The ULSA did not produce any cases of false positive detection for both
the semi-synthetic data and the real environmental samples.

The ULSA provides the highest level of cross-platform compatibility for a
library search algorithm.

The combination of these two algorithms can be integrated into the
existing discovery-based non-target workflows.
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Thank you for your attention!

Contact info:

Saer Samanipour: saer.samanipour@niva.no
Malcolm J. Reid: malcolm.reid@niva.no
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