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Unsere Gemeinsame Herausforderung: Identifizierung

RT: 0.00 - 24.51
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Schymanski et al (2014) ES&T, DOI: 10.1021/es4044374; Vermeulen et al (2020) Science. DOI: 10.1126/science.aay3164



http://pubs.acs.org/doi/abs/10.1021/es4044374
http://science.sciencemag.org/content/367/6476/392

Unsere Gemeinsame Herausforderung: Identifizierung

RT: 0.00 - 24.51
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Mass Spectral Libraries ~80,000 5. MassBank.eu

CompTox Dashboard 882,000 \"-"’EPA m
PubChem Compound >103 million Pub@hem
1st Gen. PubChem Metabolites >2 billion @ Pub@hem

Generated Structures Millions of billions

Schymanski et al (2014) ES&T, DOI: 10.1021/es4044374; Vermeulen et al (2020) Science. DOI: 10.1126/science.aay3164
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Non-target Hochauflosende Massenspektrometrie
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Modifiziert von: Hollender et al. 2018, ES&T Feature, 51:20, 11505-11512. DOI: 10.1021/acs.est.7b02184



https://pubs.acs.org/doi/10.1021/acs.est.7b02184

Non-target Hochauflosende Massenspektrometrie

o ...ist nicht wirklich ,Linear”!
o patRoon: https://rickhelmus.qgithub.io/patRoon/
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Mod. von Helmus et al. submitted; preprint @ https://www.researchsquare.com/article/rs-36675/v1 DOI: 10.21203/rs.3.rs-36675/v1
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Unser Toolkit: Shinyscreen — MS Daten Extrahieren

https://qit-r3lab.uni.lu/eci/shinyscreen
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https://git-r3lab.uni.lu/eci/shinyscreen

Unser Toolkit: MassBank EU - Spektrum-Bibliothek

http://massbank.eu/MassBank und https://github.com/MassBank/

MassBank Europe

Home Search Record Index Data Privacy Imprint MassBank ﬂ
Contributor top 10
Search Recorc
e ® RIKEN : 13.0%
[Fan Con llniv Thlun - 44 nor | @ Eawaa - 12 0%
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Washington_Stat
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p Forked from sneumann/RMassBank
riken. Playground for experiments on the official http://bioconductor.org/packages
[ /devel/bioc/html/RMassBank.html
News @.R ¥1 %3 @77 M Updated 2 days ago

Dear friends of MassBank,

Update 9 September 2020: The new MassBank data re
MassBank Europe. The release version is 2020.09 with th:

contributed 7299 new records.

>88,100 Spektren

~16,500 Chemikalien

>4( Sources

MassBank-web

The web server application and directly connected components for a MassBank
web server

@ava Y11 w5 @62 1

Updated 2 days ago

MassBank-data

Official repository of open data MassBank records

library repository mass-spectrometry massbank

Shell ¥23 14 ®23 10

Updated on Aug 28

n’ MassBank.eu

@ Fac_Eng_Univ_Tokyo : 14.0%


http://massbank.eu/MassBank
https://github.com/MassBank/

fassen

. Expertenwissen er

SLE

NORMAN-

Unser Toolk

LOGIN

HOME

NORMAN DATABASE SYSTEM

NORMAN WEBSITE

NORMAN SUBSTANCE DATABASE

/[Iwww.norman-network.com/nds/SLE/

https

suspects

NORMAN Suspect List Exchange - NORMAN SLE

> 73 Listen

1200

The NORMAN Suspect List Exchange (NORMAN
question. This Exchange documents all individual

If you have any feedback or a list that you would Il 1000

> 144,980 Substanzen

800

UPDATE: June 2020: New SusDat version, piu:

Description

No. Abbreviation

S0 SUSDAT

Merged NORMAN §

AT
v o %

F A

&
BEEIEEREms

).2621390

:s the search for exact masses from

ts and the automatic use of a

«. See: https://iwww.Ifu.bayern.de

&
X,

6y Yo
N.\._m. 5
Ty,

o@: v
S, w\x\
e, Yo
Qﬁxw@h\b@\%
9 7
%v,\m.? /,
55 Wy

ngle search for free; batch search

).2621451

15.

3-015-8681-7


https://www.norman-network.com/nds/SLE/

Unser Toolkit: Chemische Databanken: “known unknowns”

https://pubchem.ncbi.nlm.nih.qgov/

U.S. National Library of Medicine

National Center for Biotechnology Information

Pub@hem About  Blog  Submit  Contact

Explore Chemistry

Quickly find chemical information from authoritative sources

1% aspirin EGFR C9HB8O4 57-27-2 C1=CC=C(C=C1)C=0 InChl=1S/C3H60/c1-3(2)4/h1-2H3

https://comptox.epa.gov/dashboard

2 )
[ use Entrez o’ PAEnvironmenlaI Protection Home Advanced Search BatchSearch Lists »  Predictions Downloads
\’ Agency

4 ! 1+ e CompTox Chemicals Dashboard

Draw Structure Upload ID List Browse Data

882 Thousand Chemicals

m Product/Use Categories  Assay/Gene

103M Compounds 252M Substances 268M Bioactivities 31,\/] Literature

[ Identifier substring search
See More Statistics > See what people are saying, read the dashboard comments!
Cite the Dashboard Publication click here

Latest News

Read more news

10th Release of the CompTox Chemicals Dashboard Now Live July 12th
2020

July 22nd, 2020 at 3:32:02 AM

Kim S, et al. PubChem 2019 DOI: 10.1093/nar/gky1033; Williams, A.J. et al 2017, CompTox: DOI: 10.1186/s13321-017-0247-6



https://doi.org/10.1093/nar/gky1033
https://jcheminf.biomedcentral.com/articles/10.1186/s13321-017-0247-6
https://pubchem.ncbi.nlm.nih.gov/
https://comptox.epa.gov/dashboard

Unser Toolkit: MetFrag — Massen Identifizieren

IPB

MetFrag
{-: rag In silico fragmentation for computer assisted identification of metabolite mass spectra
Database Settings
Database: lPubChem ‘ 'J Include references: [l Parent lon: [ H[M+H]+ ‘ x H Calculate J
Neutral Mass: 253.966126 | Search ppm: |5
Formula: [ 1
Identifiers: [ 1

 Retrieve Candidates

» Candidate Filter & Score Settings

Fragmentation Settings & Processing

MS/MS Peak list
Mzppm: 5

90.97445 681 "
106.94476 274
Mzabs: 0.001 Hg.ggggg ; :5 0
- 117.98540 384
[M+H]+ ‘ - J 124.93547 613
124.99015 146

Mode:

' 125.99793 207
Tree depth: 2 = 133.95592 777
143.98846 478

144.99625 352

Show Spectrum

Group candidates i

Ruttkies, Schymanski, Wolf, Hollender, Neumann (2016) J. Cheminf., 2016, DOI: 10.1186/s13321-016-0115-9



https://doi.org/10.1186/s13321-016-0115-9
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Ruttkies, Schymanski, Wolf, Hollender, Neumann (2016) J. Cheminf., 2016, DOI: 10.1186/s13321-016-0115-9
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CASMI: Stand der Dinge beim Identifizierung

Expertwissen (metadata) ist kritisch um “known unknowns” besser zu ldentifizieren!
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Schymanski et al, 2017, J Cheminf., DOI: 10.1186/s13321-017-0207-1 www.casmi-contest.org



https://link.springer.com/article/10.1186/s13321-017-0207-1
http://www.casmi-contest.org/

MetFrag: Expertwissen einbeziehen in Identifizierung
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Data: Schymanski et al 2014, DOI: 10.1021/es4044374; https://www.slideshare.net/EmmaSchymanski/small-molecules-in-big-data-analytica-munich
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Konfidenzniveaus fur vorlaufige Strukturen
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Schymanski, Jeon, Gulde, Fenner, Ruff, Singer & Hollender (2014) ES&T, 48 (4), 2097-2098. DOI: 10.1021/es5002105
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Jessy Krier (2020) Master’s Thesis, defended July 2020. Figure 34.



Suspect Screening fur Lux.-Relevante Pestizide

Sampling

Extraction LC separation HRMS/MS

N (©

syspects

=

S69 | LUXPEST | Pesticide Screening List for
Luxembourg

Y

386 unique
pesticides

Suspect List

162 unique
pesticides

Putative
suspect(s)
identification

A

Level 1

Identification Level(s): 2a or 3

Jessy Krier (2020) S69 | LUXPEST, Zenodo. http://doi.org/10.5281/zenodo.3862689

© Krier Jessy
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Jessy Krier (2020) Master’s Thesis, defended July 2020. Figure 8


http://doi.org/10.5281/zenodo.3862689

Eﬂable Accessible |ntero erable Reusable
LUXPEST NORMAN-SLE / Zenodo g
< O'% & O

m Search Q Upload Communities & emma.schymanski@unilu | +

My 28, 2020 | |

S69 | LUXPEST | Pesticide Screening List for

Luxembourg

munities
Krier, Jess . . .
Y Publication date: Environmental
Other(s ; ;
(s) May 28, 2020 informatics Group
®» Schymanski, Emma 1AN Suspect List
This is the collection associated with list S69 LU DOI: nee
List Exchange. DOI | 10.5281/zenodo.3862689
https://www.norman-network.com/nds/SLE/ Keyword(s)'
A pesticide screening list for Luxembourg, comp
10.5281/zenodo.3862688. = e - e | 67 1 4']
NOTE: the presence of pesticides on this list me; Communities: b views L downloads
regions, but does not imply that they have been « LCSB Environmental Cheminformatics Group See more details...
screening of data using the background knowlec .
NORMAN Suspect List Exchange
The sources used were:
Classification links & Authorization in Luxembou License (for ﬁlES):
tion date:
https://ec.europa.eu/food/plant/pesticides/eu-p C|te as 8, 2020
language=EN
https://sitem.herts.ac.uk/aeru/bpdb/search.htm Krier, Jessy. (2020)‘ S69 | LUXPEST | Pesticide
Screening List for Luxembourg (Version NORMAN- eyword(s):

https://sitem herts.ac.uk/aeru/ppdb/en/search.htm

SLE-S69.0.1.0) [Data set]. Zenodo. http://doi.org
/10.5281/zenod0.3862689
18

Jessy Krier (2020) S69 | LUXPEST, Zenodo. http://doi.org/10.5281/zenod0.3862689
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Edable/ \ccesswble nteroperable Reusahie

LUXPEST @ NORMAN SLE & CompTox O &

S69 LUXPEST Pesticide Screening LUXPEST XLSX, CSV (28/05/2020) LUXPEST InChlKeys A pesticide screening list for

rw List for Luxembourg CompTox LUXPEST List (28/05/2020) Luxembourg, oompilled from multiple

SUSpeCtS Dataset DOI: 10.5281/zenodo. 3862688

sources by Jessy Krier, uni.lu

NORMAN | Pesticide Screening List for Luxembourg

[ identifier substring search

List Details v

Description: A pesticide screening list for Luxembourg, compiled from multiple sources by Jessy Krier, University of Luxembourg and available on
the NORMAN Suspect List Exchange. Dataset DOI: 10.5281/zenodo.3862688.

Number of Chemicals: 386

386 chemicals

Select all .f. Download + Send to Batch Search Default “ v Hide chemicals the

Cl

Nﬁ HH\N 2
" : N_<\ NH HSCA<CH N:<HN
N y % HO

CH,
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NORMAN-SLE: https://www.norman-network.com/nds/SLE/ CompTox: https://comptox.epa.gov/dashboard/chemical_lists/LUXPEST



https://www.norman-network.com/nds/SLE/
https://comptox.epa.gov/dashboard/chemical_lists/LUXPEST

LUXPEST @ Pub(Chem NiH

PubChem Classification Browser Help

Browse PubChem data using a classification of interest, or search for PubChem records annotated with the desired classification/term (e.g., MeSH:
phenylpropionates, or Gene Ontology: DNA repair). More...

Select classification Search selected v S69 | LUXPEST | Pesticide Screening List for Luxembourg ? 386

NORMAN Suspect List Exchange ~ Keywort¢ ~ Authorization status in Luxembourg ? 386

Classification description (from NORMAN Suspect List Exchange)

The NORMAN Suspect List Exchange (NORMAN-SLE) is a central access po
questions. More...

No information 21

Not permitted 169

Data type counts to display Display zero count nodes?

None Substance No

Permitted 196

Acaricides 43
Pub@hem Terbuthylazine (Compound)

Adjuvants 4
Browse NORMAN Suspect List Exchange Tree
Algicddes |2 9 Use and Manufacturing @@
v NORMAN Suspect List Exchange Classification ? 2 117,101 Algistats 1
» S13 | EUCOSMETICS | Combined Inventory of Ingredients E 9 .I U CI f t @ Z
. Antimicrobials 7 =- 5€ Llassification
» 525 | OECDPFAS | List of PFAS from the OECD ? 3 68
» S60 | SWISSPEST19 | Swiss Pesticides and Metabolites  ? Bactericides 7 Microbiocides, Algicides, Herbicides

» SB6 | EAWAGTPS | Pareni-Transformation Product Pairs fro S69 | LUXPEST | Pesticide Screening List for Luxembourg | DOI:10.5281/zenodo.3862688

Bird repellents
» S68 | HSDBTPS | Transformation Products Extracted from H .
" » NORMAN Suspect List Exchange

~ S69 | LUXPEST | Pesticide Screening List for Luxembourg Fungicides 119

| Herbicides | 116 Pesticides -> Herbicides -> Triazine herbicides -> Chlorotriazine herbicides

566 | EAWAGTPS | Parent-Transformation Product Pairs from Eawag | DOI:10.5281/zenodo.3754448

» NORMAN Suspect List Exchange

Environmental transformation -> Pesticides (parent, predecessor)

S60 | SWISSPESTT9 | Swiss Pesticides and Metabolites from Kiefer et al 2019 |
DOI:10.5281/zenodo.3544759

https://pubchem.ncbl_.nIm.nlh.qov/compound/22206#sect|on: b NORMAN Suspect List Exchange
Use-and-Manufacturing cu

PubChem NORMAN-SLE Classification Browser: https://pubchem.nchi.nlm.nih.gov/classification/#hid=101



https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101
https://pubchem.ncbi.nlm.nih.gov/compound/22206#section=Use-and-Manufacturing

Suspect Screening fur Lux.-Relevante Pestizide

Sampling Extraction LC separation HRMS/MS

(1) .
386 unique .
Suspect List
/MS annotation
with MetFrag

= Putative
( unique :
pesticides . suSPECt(S,)
[ identification
Y I’ Y

Level 1 36 pesticides at Level 2a (MoNA>0.9)

© Krier Jessy
Jessy Krier (2020) S69 | LUXPEST, Zenodo. http://doi.org/10.5281/zenodo.3862689 21

Jessy Krier (2020) Master’s Thesis, defended July 2020. Figure 8


http://doi.org/10.5281/zenodo.3862689

Auf der Suche nach Metaboliten/TPs...

Sampling Extraction LC separation HRMS/MS

(1) \ 181 unique 2
23 “"'q“e Suspect List Vtransformaﬂor) ( )
pesncldes produm

4* Pub(Clhem

9.7 Transformations

/MS annotation . |
‘“"’M""‘"ﬂg 9.3 Metabolism/Metabolites
T62 unique Putative 135 unique
( pesticides : ) SUSPECt(S-) ﬂ'alﬁrcf::b;l:l;lt;ﬁlon
[ identification P
|
Y ﬁ |
Level 1 36 pesticides at Level 2a (MoNA>0.9)
© Krier Jessy
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Jessy Krier (2020) Master’s Thesis, defended July 2020. Figure 8.



Transformations Produkte: Datenliicken fullen!

Pub@hem NORMAN Suspect List Exchange

~ NORMAN Suspect List Exchange Classification 2 2 417,037

» S13 | EUCOSMETICS | Combined Inventory of Ingredients Employed in Cosmetic Products (2000) and Revised Inventory (2006) ?
» S25| OECDPFAS | List of PFAS from the OECD ? 3,680

» S50 | CCSCOMPEND | The Unified Collision Cross Section (CCS) Compendium ? 647

» S60 | SWISSPEST19 | Swiss Pesticides and Metabolites ? 1,358

» S61 | UJICCSLIB | Collision Cross Section (CCS) Library from UJI 2 574

» S66 | EAWAGTPS | Parent-Transformation Product Pairs from Eawag ? 258

» S68 | HSDBTPS | Transformation Products Extracted from HSDB Content in PubChem ? 97

» S69 | LUXPEST | Pesticide Screening List for Luxembourg ? 386 v
» S72 | NTUPHTW | Pharmaceutically Active Substances from Pub@hem Terbuthylazine (Compound)

S00 | SUSDAT | Merged NORMAN Suspect List: SusDat 7 .

8.5 Transformations @ E
S01 | MASSBANK | NORMAN Compounds in MassBank EU |

Page 3 of 25 i View More Rows & Details [7] ¥
S02 | STOFFIDENT | HSWT/LfU STOFF-IDENT Database of y F9¢ 3 0f 25 ftems  View More Rows & Details [ = Download
S03 | NORMANCT15 | NORMAN Collaborative Trial Targets an SORT BY Please Choose One v
S04 | UJIBADE | Target List from UJI used in Bade et al 2015 Predecessor Predecessor Transformation  Successor Successor Name Evidence DOI

1 N 1
S05 | KWRSJERPS | KWR Drinking Water Suspect List 2 ¢ - 2° ame mage
S06 | ITNANTIBIOTIC | Antibiotic List from the ITN MSCA ANS'
. 6-Chloro-1,3,5-
. M | . . ]
507 | EAWAGSURF I anag Surfactants Suspecl L|St ? 1-' %& Terbuthylazme m:gll;noalllsanq .k@l. Lr_lazme-2,4- 10.5281/26[’10(}'0.382.
lamine

S08 | ATHENSSUS | University of Athens Surfactants and Susg

S09 | PFASTRIER | PFAS Suspect List of fluorinated substance _
%l, Terbutylazine Deethylation %‘L ;I'ieerst;:;c]yyllaﬂne 10.1007/513361-017-
Huge thanks to Jeff Zhang, Evan Bolton, Paul Thiessen!



NORMAN-SLE on Pub(Clhem

m U.S. National Library of Medicine

National Center for Biotechnology Information

Pub@hem Terbuthylazine (Compound)

Microbiocides, Algicides, Herbicides
S69 | LUXPEST | Pesticide Screening List for Luxembourg | DOI:10.5281/zenodo.3862688

» NORMAN Suspect List Exchange

Pesticides -> Herbicides -> Triazine herbicides -> Chlorotriazine herbicides
S66 | EAWAGTPS | Parent-Transformation Product Pairs from Eawag | DOI:10.5281/zenodo.3754448

» NORMAN Suspect List Exchange

7.2 Agrochemical Transformations @G

Terbutylazine has known environmental transformation products that include Terbutylazine-2-hydroxy,
Terbutylazine-desethyl, and Terbutylazine-desethyl-2-hydroxy.

S66 | EAWAGTPS | Parent-Transformation Product Pairs from Fawag | DOI:10.5281/zenodo.3754448

» NORMAN Suspect List Exchange

Terbutylazine has known environmental transformation products that include CSAA036479, CSAA04949,
CSCD648241, CSCD692760, GS31398, MT1, GS 26379, MT13, GS 23158, Terbutylazine metabolite MT14,

Terbutylazine metabolite MT23, and Terbutylazine metabolite MT24. 24

S60 | SWISSPEST19 | Swiss Pesticides and Metabolites from Kiefer et al 2019 | DOI:10.5281/zenodo.3544759
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8.3 Metabolism/Metabolites

® 4

Metabolism of terbuthylazine in rats is similar to other chloro-s-triazine herbicides. The major routes of

metabolism are hydrolysis of the chlorine moiety and mono- or didealkylation. Hydroxylation of one or

both of the dealkylated amine groups may also occur.

USEPA; Reregistration Eligibility Decision (RED) Database for Terbuthylazine (5915-41-3). EPA 738-R-95-005 p.12 (March

1995). Available from, as of October 11, 2012: http.//www.epa.gov/pesticides/reregistration/status.htm

» Hazardous Substances Data Bank (HSDB)

Urine and feces contained up to 25 and 15 identified metabolites, re
Degradation of the triazine ring did not occur. Ammeline and amme
dealkylated/hydroxylated metabolites common to all triazines, were

USEPA; Reregistration Eligibility Decision (RED) Database for Terbuthylazine (.
1995). Available from, as of October 11, 2012: http.//www.epa.qgov/pesticides/

» Hazardous Substances Data Bank (HSDB)

In mammals, following oral administration, ...a de-ethyl metabolite fc
of products formed by oxidation of one methyl group of the tert-but

Tomlin CDS, ed. Terbuthylazine (5915-41-3). In: The e-Pesticide Manual, Versi
Protection Council

» Hazardous Substances Data Bank (HSDB)

https://www.simolecule.com/cdkdepict/depict.html
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Jessy Krier (2020) Master’s Thesis, defended July 2020. Modified from Figure 33.
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