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Motivation

Dissolved Organic Matter (DOM): Complex mixture from bacteria, algal and high plant organic
matter degradation.

Role in aquatic environments

co,

DON/DOP

Long-term storage

T. Pagano, M. Bida and J. E. Kenny, Water, 2014, 6, 2862.
Nature Reviews Microbiology 12, 686 698 (2014) Bulletin of Environmental Contamination and Toxicology (2018) 100:14-25

A full understanding of DOM impact in climate change, ecology, and toxicology, requires a comprehensive knowledge of their

molecular composition and structure. ,



Analytical approaches

Bulk vs molecular level characterization

Proportion of DOM pool characterized

< S

100 200 30 40 S0 60 700 800
myz
DOM MS spectrum
3 L] Ll L] L) L)
2 5| Lipids . okl F;miftosugars . . f’?ﬂfwhwffﬂfﬂ:. .
8 : | %
TS ——— g 2 1R
Level of structural detail obtained 5 i e v
o 1.5 e
E H
° ° . (.'). 1 H T
Challenges in DOM structure elucidation = |7 ol Nesis
: - 0.5F——- === Lignin and/or CRAM Tannins 1
* High structural heterogeneity . iR | . |
* Wide range of molecular weights 0 0.2 0.4 0.6 03 1 1.2
0O:C molar ratio

* [someric diversity

Environ Sci-Proc Imp., 16(9): 2064-2079, 2014

Diversity in molecular classes



Coupling TIMS with FT-ICR MS in SRFA analysis

How can TIMS help to understand the complexity of DOM?
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Isomeric content in SRFA standard
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We provided, for the first time, a lower cutoff estimation of the number of molecular isomers in the SRFA standard.
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Experimental
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FT-ICR MS/MS: quadrupole isolation-CID 15-20 eV. 6



Experimental Trapped lon Mobility Spectrometry
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Analytical workflow

How can TIMS-FT-ICR MS help to
understand the isomeric diversity of
DOM?
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TIMS-FT-ICR MS

More than 3,000 chemical components identified
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FT-ICR MS/MS
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» Neutral losses associated with functional groups and

precursor ion.

« The number of pathways could provide an estimate of the
number of structural isomers.
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FT-ICR MS/MS (q-CID) of precursor ion 391 m/z
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In-silico fragmentation
/’Th, Candidate retrieval finished

Got 128 candidates

MetFrag

F l'ag In silico fragmentation for computer assisted identification of metabolite mass spectra
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In-silico fragmentation
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Conclusions

3,066 chemical components identified. © DOM Isomeric content per chemical
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Conclusions

DOM isomeric content based on unique neutral loss fragmentation pathways/core

fragments.
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