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OBIJECTIVES

Demonstrate identification of unknown chemicals using high
resolution mass spectrometry (MS) utilizing workflows with
relevant data and software analysis tools [1-3]

Examine whether the comparison of experimental MS
fragmentation data with predicted fragmentation data can
increase confidence in compound identification [4]
Demonstrate whether predicted fragmentation data,
coupled with relevant metadata, helps identify unknowns

MAIN RESULTS

The identification of “known-unknowns” using non-targeted
analysis benefits from the use of CFM-ID as an in silico
fragmentation prediction tool crMD, | (il L
Combining metadata candidate ranking of hits based on
mass or formula searches gives improved results

CFM-ID predicted spectra are available as FAIR Open Data

Proof-of-concent web annlications are in testine

APPROACH

Use “MS-Ready” forms of structures from US-EPA CompTox
Chemicals Dashboard [5] as input files: ~800,000 structures
Use CFM-ID package (https://cfmid.wishartlab.com/) to
generate mass spec. fragmentation spectra for +ve and —ve
ion LCMS and EI GCMS spectra. 7 spectra per chemical.
Combine rich Dashboard metadata with fragmentation
matching of experimental spectra to rank candidate hit lists

IMPACT

The free availability of the CompTox Chemicals Dashboard
for the community, coupled with MS-Ready structures to
generate in silico MS/MS fragmentation data, and metadata
for candidate ranking, is a basis for the development of
structure identification software tools at EPA

For more information, contact: Antony Williams,

williams antonv@eba cov
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Nicotine ‘
CN1CCC[C@H]1C1=CN=CC=C1
DTHSID1020930| SNICKCGAKADSCY
54.11.5 | 162.1157| 0.929] 72

Tox: yes| Expo: yes| Bicassay: yes

Validation of performance of combined
approach with 5 years of CASMI contest data
~800,000 MS-Ready structures were used to [8]. Percentage of compounds from each
predict fragmentation [7]. The dataset is dataset ranked in the top (hnumber 1) position
available as a FAIR dataset for repurposing: by in silico MS/MS match only, Data Source
https://doi.org/10.23645/epacomptox.7776212.v1 count (DS) only, and the combined score of in
silico MS/MS data with Data Source counts.

Scientific Data 6, Article number: 141 (2019)  Download Citation &
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Nicotine hydrochloride
CLCN1CCC[C@H]1C1=CN=CC=C1
DTXSIDG02093 | HDIBTCANIMNXEW
2820-51-1 | 198.0924 | 0.929] 9
Tox: no| Expa: yes| Bioassay: yes

MS-ready
DL-Nicotine

CNICCCC1C1=CN=CC=C1
DTXSID3048154 | SMICKCGAKADSCY
22083-74-5 | 162.1157| 0.953| 9
Tox: yes| Expo: no| Bioassay: yes

Benzoic acid, 2-hydroxy-, compd. with
3-[(25)-1-methyl-2-pyrroliding] pyridine (1:1)
0C[=0)C1=C{0)C=CC=C1.CN1CCC[C@H]1C1=CN=CC=C1
DTX5ID5075319| AIBWPBUAKCMEKNS

29790-52-1| 300.1474] 0929 6

Tox: no| Expo: yes| Bioassay: no
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[ZH]CIIZHIN[2H]INICCCCIC1=CN=CC=C1 B
DTXSIDE0442666| SNICKCGAKADSCY | i
£9980-24-1| 165.1345| 0.929| 1 =
Tox: no| Expo: no| Bioassay: no
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This upload is a zip containing the following files: ~ EPA . 2013
S
MS-Ready Structures [6] are the NIEEFA
. . . . . Predicted EI-MS Spectra of CompTox Chemicals Dashboard Structures: Er;veir:g;\mental Protection 2104
In puts to In SIIICO fragme ntatlon . Th I S Predicted EI-MS spectra of ~700,000 chemical structures from the CompTox Chemicals o . 2016-train
Dashboard were generated using the CFM-ID model developed by Allen, et al CATEGORIES 75%
(https://doi.org/10.1021/acs.analchem.6b01622). These data are provided in .dat ASCII o Tty . 2016-chall.
roach remov tereobond
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(https://doi 0rg/10.1007/511306-014-0676-4) in ESI-positive mode. These data are
» » » provided in .dat ASCII format.
original substances in the CompTox
. . . Predicted MS/MS Spectra in ESl-negative mode of CompTox Chemicals CEl 25%
Chemicals Dashboard. This mapping
. . . . Predicted MS/MS spectra of ~700,000 chemical structures from the CompTox Chemicals e
Dashboard ted he CFM-ID model developed by Allen, et al. etiorks
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|Summary \

In silico MS/MS fragmentation is highly beneficial
for the identification of unknowns and supporting
non-targeted analysis

*  Our multiple studies [1-3,7-9] demonstrate the benefit

of in silico prediction especially when coupled with
metadata for candidate ranking of hits

 MS-Ready structure generation [6] is an essential
step to the production of input structures for
processing

| References \

Sobus, J. R. et al. Integrating tools for non-targeted analysis research and chemical safety evaluations at the US EPA. J Expo Sci Environ Epidemiol, 28, 411 (2018)
Sobus, J. R. et al. Using prepared mixtures of ToxCast chemicals to evaluate non-targeted analysis (NTA) method performance. Anal Bioanal Chem, 411, 835 (2019)
McEachran, A. D., Sobus, J. R. & Williams, A. J. Identifying known unknowns using the US EPA’s CompTox Chemistry Dashboard. Anal Bioanal Chem 409, (2016).
Allen, F., Greiner, R. & Wishart, D. Competitive fragmentation modeling of ESI-MS/MS spectra for putative metabolite identification. Metabolomics 11, 98, (2015)
Williams, A. J. et al. The CompTox Chemistry Dashboard: a community data resource for environmental chemistry. ] Cheminform 9, 61, (2017)

McEachran, et al. “MS-Ready” structures for non-targeted high-resolution mass spectrometry screening studies. J Cheminform 10, 45 (2018).

McEachran, et al., Linking in silico MS/MS spectra with chemistry data to improve identification of unknowns. Sci Data 6, 141 (2019).

McEachran et al., Revisiting Five Years of CASMI Contests with EPA Identification Tools, Metabolites 2020, 10(6), 260;
Chan ot al In cilirn MS/MS cnectra far identifuins 1inknowne: a ~ritical eavaminatrinn ticins CENMZID alocarithme and ENTACT mivtiire camnlec Anal & Rinanal Chem 412 1202 (O0)O0)

DN A WN L

| Future PIans\

Following testing and performance validation the software
applications described here will be released.
» Public access to the CFM-ID experimental search tool

* A new non-targeted analysis web application (NTA WebApp)
reading instrument data and using both in silico fragmentation
data and metadata for candidate ranking will be made
available for community use [9]

» Public access to MS-Ready structure set processing

Ongoing updates to CFM-ID fragmentation predictions
will be provided as FAIR data for reuse and repurposing
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