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Problem Definition and Goals MS-Ready Structures for Database Searching Batch Searching of Thousands of Masses and Formulae

Problem: There are few sources of curated data, and integrated Batch searching based on list

workflows, available online to support structure identification using To facilitate searching, structures are o | [ e ‘ ’ of masses or formulae
mass spectrometry approaches. processed into “MS-Ready” forms [4]. = “h o R — e |provides a hit list of chemicals
This removes salts and stereochemistry " SE&ET mEES, based on an MS-Ready
Goals: Deliver online access to hundreds of thousands of chemicals and separates mixture components v : ' search. The resulting hit list
of interest to environmental science and computational toxicology. while retaining linkages to the original can be exported, with
Provide lists of suspect screening chemicals that have been, or could structures. This enables the form of a L RN AL E e Imetadata, into an Excel file.
be detected in water via a simple to use web-based interface. Deliver structure observed via MS to be related
application to support diverse types of data including experimental to all variants of a structure. \
and predicted physicochemical properties, in vivo hazard data and in MS-Ready mappings based on formula

vitro toxicity and toxicokinetic data. Make the data available as Ready mappings to include salts and multicomponent chemicals
downloadable data for reuse and repurposing in other databases. ] From the Chemical Details page all A : c 0 — F s

r—— r—— : e e . C8F1802S MS Ready Formula DTXCID107140 C8F1802S DTXSID5027140  Perfluorooctanesulfonyl fluoride _ 307-35-7
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. b d . I d -th . I I . k C10HF1902 MS Ready Formula DTXCID1011860 C10HF1902 DTXSID3031860  Perfluorodecanoic acid 335-76-2
J 0 O 5 Y & C10HF1902 MS Ready F la DTXCID1011860 C10HF1902 DTXSID60880027 Al i rfl d t 3108-42-7
N on _ta rg eted ta rg eted an d SuUs pect screen | N g as Wel I as “ Kn own Q. = I 5 & & : Can De dIS p aye Wi a sin g € CIICK. C10HF1902  MS R§§d§ Formula DTXCIDA0B96727  C10HF1902 DTXSID40379808 Pemrr;lql?:rlgn;gedurﬁgzﬁy;cc?gr?;:acud 172155-07-6
’ ’ . Siphencl A Phenal 44-(1-methettyidenalic arum(2+) 44 sopropyicencbisher PutCHEM 24206743 4 Propane-22-dyiphenol-12-b Phosphoros -4 ropane 2.2-6 C10HF1902 MS Ready Formula DTXCID1011860 C10HF1902 DTXSID40892481 Perfluorodecanoate 73829-36-4
U N kn own S” an d “ U N kn own U N kn own S” are now commmon te rms iIn ‘th e crsoonsoan oramonscsers orowone C10HF1902  MS Ready Formula DTXCID1011860  C10HF1902  DTXSID30892718 Nonadecafluorodecan(~2~H)oic acid NOCAS_892718

C10HF 1802 MS Ready Formula DTXCID1011860 C10HF1902 DTXSID00893893 Perfluoroalky! (linear) carboxylic acids NOCAS_893893

. . . . . 7 ‘ ‘ d own |Oad ed | ntO an EXCel fl Ie C10HF1902  MS Ready Formula DTXCID1011860  C10HF1902 DTXSID80892980 Perfluoroalkyl carboxylates NOCAS_892980
fl e I d Of Wate I a N a |yS | S Wh | Ie d ata p rO CeSS IN g Ca N be h |g h Iy Ao L S ‘ C10HF1902  MS Ready Formula DTXCID1011860  C10HF1902 DTXSID20894100 nonadecafluoro(1,2-13C2)decanoic acid NOCAS_894100
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. ey : - together with metadata such as CBHFI7035  MS Ready Formula DTXCIDIOI1E04  CBHFI7035  DTXSIDB03705  Polasshum perfuorooctanesulfonae 279635,
aUtomated, the |dent|f|Cat|On Of ChemlCals frOm extracted masses, / W I . sz, | | st | | scomsentiapapmnsetn. | | commna et rome g . C8HF1703S  MS Ready Formula DTXCID1011864  C8HF1703S DTXSID2032421  Lithium perflucrooctanesulfonate 29457-72-5

. " . . e s s o 0 o0 formula, mass, predicted property
formulae or fragmentation utilizes reference spectral libraries or : . .
. e L. . . . ) _ _ data and experimental toxicity data.
identification and ranking of tentative candidate lists from large MS-Ready mappings for BPA, includes all
structure libraries. The US EPA CompTox Chemicals Dashboard salts and multicomponent chemicals « The prediction of mass spectral fragmentation data (LC-MS positive
(https://comptox.epa.qgov/dashboard) provides access to data for and negative ion mode (10/20/40eV) and GS-MS data allowing for
~875,000 substances, searchable by mass and formula and then searching of experimental vs predicted data is in testing [4]
ranked using associated meta-data. Cheminformatics approaches Advanced searching includes mass or » Searching based on structure, substructure and similarity, including
are also utilized to provide mapped relationships between individual formula. The user can select from a . .- filtering based on mass. formula and presence/absence of specific
substances and their “MS-Ready” (desalted, non-stereospecific) set of potential adducts and for : -~ elements is already available as an internal prototype.
forms. This abstract does not necessarily represent the views or formula searching can perform either .

Y rep J P Searches can include References

policies of the U.S. Environmental Protection Agency. MS-ready formula or Exact formula .
_ _ adducts and can be input o : . :
S P Lottt rocion hone ssoresseacr sunsoren s v prodtns o searches. It is also possible to o to cover a specific mass | 1 Willlams et al. The CompTox Chemistry Dashboard: a community data

Agency

: : resource for environmental chemistry, J. Cheminformatics, 9, Article number: 61
& bowion + | | colams | 10 + o generate matching formulae in the range or error (ppm) (2017), DOI: 10.1186/513321-017.0247.6
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A . Advanced Search — by Mass or Formula . McEachran, AD, et al. ldentifying known unknowns using the US EPA's
et AT o FO DTt ot by 1w T T CompTox Chemistry Dashboard. Anal. Bioanal. Chem. 409(7): 1729-1735
https://www.lfu.bayern.de/stoffident/#!home has additional functionality. Wome Advanced Search _ Batch Search Lists v Predictions  Downloads Share v 1 .
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p— M returns 337 hits. Filtering based on . McEachran, AD, et al. “MS-Ready” structures for non-targeted high-resolution

EPAHFR \A{ATER\EPA_: lChemi(aIls associated 2018-01-29 EPAHFR.IistS (her.nicals ésspciated with hydraulic fr.acturing from 2005-20013, as reported in EPA’s ‘ ' ‘ : ‘ 17 T . . mass SpeCtrometry Screening StUdieS- J Cheminformatics, 1 0, 45 (20 1 8)- DOl :
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Suspect List based on Swedish registry data.
Product Data

WRIGCHRMS | WATERINORMAN: GC-HRMS target | 2019-05-19 GC-HRMS target list of the Slovak Water Research Institute (WRI). e e e e aSSOCI ated P u b M ed a rtl CI eS a N d Ac k n OWI e d g e m e n ts

An Excel file, see below, includes the mappings between chemicals
returned as hits based on a formula search and all related mappings.
A neutral chemical will map to all related chemicals based on MS-

C10HF1902 MS Ready Formula DTXCID1011860 C10HF1902 DTXSID20880028 Sodium perfluorodecanoate 3830-45-3

list of the Slovak Water Research

Search for mass 329.9+/-0.1 Da. Filter: fluoro Presence iIn commercial prOdUCtS
A set of lists of chemicals identified in water included in the data sets
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