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I The Problem: Which chemicals are relevant? How to find them??
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I The Problem: Which chemicals are relevant? How to find them??

A. Chemical Analysis
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Extraction at AGE

Target: Known chemical, standard in house, RP (C,g) pos/neg
often targeted analytical methods Generic NT method

Suspect: Thought to be present, not always
avail. in house, untargeted methods

Unknown:Also “non-target”; unidentified feature
with mass & RT; untargeted methods
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I Targets, Suspects and Non-targets — and ID Levels 3
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I Targets, Suspects and Non-targets — and ID Levels

Sampling Extraction LC separation HRMS/MS
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I LuxPest — Pre-screening (+QC) with Shinyscreen
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I Open Source Pre-screening Workflow (+QC): Shinyscreen
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I Annotation with MetFrag (Relaunched) ...
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I LuxPest - Overview

Sampling Extraction LC separation HRMS/MS
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Urine and feces contained up to 25 and 15 identified metabolites, respectively, most of which
were polar. Degradation of the triazine ring did not occur. Ammeline and ammelide, 2
dechlorinated and dealkylated/hydroxylated metabolites common to all triazines, were
identified in low amounts in the feces.

USEPA; Reregistration Eligibility Decision (RED) Database for Terbuthylazine (5915-41-3). EPA 738-R-95-005
p.13 (March 1995). Available from, as of October 11, 2012: htfFP% B | ] y
/status.htm
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Pub@hem Terbuthylazine (Compound)

8.3 Metabolism/Metabolites @ J

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. CDK

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
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Degradation of the triazine ring did not occur. Ammeline and ammelide, 2 dechlorinated and
dealkylated/hydroxylated metabolites common to all triazines, were identified in low amounts in the feces.

USEPA; Reregistration Eligibility Decision (RED) Database for Terbuthylazine (5915-41-3). EPA 738-R-95-005 p.13 (March
1995). Available from, as of October 11, 2012: http.//www.epa.gov/pesticides/reregistration/status.htm

Terbutylazine CID:22206 desethyl-terbutylazine CID:108201
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In mammals, following oral administration, ...a de-ethyl metabolite forms rapidly, followed by conjugates
of products formed by oxidation of one methyl group of the tert-butyl moiety. All are rapidly excreted. 2-hydroxy-terbutylazine CID:135495928  (hydroxy-t-butyl)-Terbutylazine CID:779516

Tomlin CDS, ed. Terbuthylazine (5915-41-3). In: The e-Pesticide Manual, Version 2.2 (2002). Surrey UK, British Crop
Protection Council

[ ]
Krier et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1 & |||} .I“ ‘
» Hazardous Substances Data Bank (HSDB) Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9



https://doi.org/10.21203/rs.3.rs-478324/v1
https://link.springer.com/article/10.1186/s13321-016-0115-9

O File Edit View Repository Branch Help

“Living dat nnections”
Current repository - Current branch < = Fetchorigin
I V I g a a CO e C I O S - pubchem ¥ master ™’ | ast fetched 2 minutes ago

Changes 2 History added new CIDs to HSDBTPS

¥ No branches to compare Emma Schymanski 0= 13fdb18 5 changed files || Hide Whitespace

Upload Communities Update extractAnnotations.R Added newly registered CIDs to base HSDB files, HSDBTPS struct info and transformation tables.
Emma Schymanski « Jun 9, 2020

\EI S-demethylation; N-deethylation; and disulfide formati

annotations\tps\H...13450_selected.csv .
on.",13450|134506,134508| 135495928 | 135612794, TRUE,, mammal

HSDB Ref Info

- ian metabolism,TRUE,"TPs added, rest are not yet in Pu
Emma Schymanski - Jun 8, 2020 annotations\tps\H..._3120_selected.csv B too inspecific”

[s]
June 11,2020 Dataset it e Gl o SRS annotations\tps\H...31645_selected.csv [e] 3 | 4HSDB, 1525, TERBUTRYNE, 13450, 1, 13450, “Menzie, C.M. Meta
Emma Schymanski » Jun 8, 2020 .\S68_HSDBTPS_StructurelnfoOnly.csv [e] :;Zi:fmwidi;Sczl;fe;gL_]d:,::hii;oi?egz?ljgﬁzzx;e::
S 6 8 | I—l S D BT P S | Tra n Sfo rm a't I O n P ro d u CtS Update PCLite_eval_support.R annotations\tps\H...formationTable.csv [@] :Zaﬁhﬁ;c:z:riz;’in:iEa::nw‘i}idizuii;:?i; ifi"usin
Emma Schymanski « Jun 8, 2020 ary ;etabolites observed ... included: thydr‘oxy)terhu
Extracted from HSDB Content in PubChem | s sowos e
Emma Schymanski « May 28, 2020 uronides and two t-butyl-0-glucuronides. Cr,ther metabol
LCSB-ECI; Krier, Jessy; (® Schymanski, Emma; PubChem Team; (® Bolton, Evan; (& Thiessen, Paul; (® Zhang, Jeff Update & ’ iesaeresiomedshveonesosacconbinationaok theélw
- 8.5 Transformations
This is the collection associated with list 568 HSDBTPS Transformation Products Extracted fron HSDB Content in
. Update
PubChem on the NORMAN Suspect List Exchange. enfll 19items View More Rows & Details [ ¥ Download
https://www.norman-network.com/nds/SLE/ Update
I
HSDBTPS is a list of metabolites / transformation products extracted from the "Metabolites/Metabolism" section from SORT BY Please Choose One e
HSDB (Hazardous Substance Data Bank) in PubChem (https:/pubchem.ncbi.nlm.nih.gov/source/11933). Dataset DOI:
10.5281/zenodo.3827487. Predecessor Predecessor Transformation Successor Successor Name Evidence DOI
Image Name Image
Preview v
2-[[4-(Ethylamino)-
o e 1
Predecessor_CID Predecessor_Name Successor_CID Successor_Name Transfi I Mammalian t153m Se_ttf;iyaliitﬂanyi
Terbutryn : S 10.1002/bms.1200050¢
metabolism 2-ylJamino]- !
13450 Terbutryn 110189337 2-[[4-(Ethylamino)-6-methylsulfanyl- mammi ~ ~ 2’!38thy|}3fopaf10ic
1,3,5-triazin-2-ylJamino]- metabc A
2-methylpropanoic acid 2-[[4-(Ethylamino)-
6-methylsulfanyl-
Terbutryn iammalan 1t 10.5281/zenodo.38274
1y metabolism 2-yllamino]- ’ :
~ . 2-methylpropanoic
acid
13450 Terbutryn 110189337 2-[[4-(Ethylamino)-6-methylsulfanyl- mammi
1,3,5-triazin-2-yllamino]- metabc °
https://git-r3lab.uni.lu/eci/pubchem/ 2-methylpropanoic acid m U.S. National Library of Medicine “ ll l I “ ‘
National Center for Biotechnol Informati
LCSB-ECI & PubChem Team. DOI 10.5281/zenodo0.3890392 e S °



https://link.springer.com/article/10.1186/s13321-016-0115-9
https://git-r3lab.uni.lu/eci/pubchem/
http://doi.org/10.5281/zenodo.3890392

I LuxPest — Terbutylazine and (tentative) TPs
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I LuxPest — Verification and Quantification
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Krier et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1.
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I LuxPest — Spatial Distribution

— Pesticides
— Transformation Products
- — Quantified Compounds
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I LuxPest — preprint out; manuscript in review!

Egﬁg%‘-‘-h Browse Tools & Services Al

This is a preprint, a preliminary version of a manuscript that has not completed peer review at a journal. Research Square does
not conduct peer review prior to posting preprints. The posting of a preprint on this server should not be interpreted as an

endorsement of its validity or suitability for dissemination as established informaticn or for guiding clinical practice.

Emma Schymanski @ESchymanski - May 11

Congratulations to the #ECI LCSB @uni_lu #ClassOf2020 including @krije_
@AnjuAnjuraj15 @HibaMohamedTaha and @NarayananMira - special
congrats to @krije_ for the Germain Dondelinger Award for her masters
thesis! Our first graduates!

#ProudP| @FnrLux

RESEARCH ARTICLE b

Discovering Pesticides and their Transformation Products in
Luxembourg Waters using Open Cheminformatics Approaches

> Jessy Krier, Randolph R. Singh, Todor Kondic, Adelene Lai, Philippe Diderich, Jian Zhang, Paul A.

Thiessen, Evan E. Bolton, Emma L. Schymanski

DOI: 10.21203/rs.3.rs-478324/v1 [§ Download PDF
LICENSE: & (® This work is licensed under a CC BY 4.0 License. Read Full License

DECLARATIONS: 4J& View author declarations.

https://www.researchsquare.com/article/rs-478324/v1

AMIS DE L'UNIVERSITE

Germain Dondelinger Award

EEEEE

[ xXEXXrx
[ X X X N X ]

eeLCSB

[ LN N N N ]
oooooo

Krier et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1 & https://twitter.com/ESchymanski/status/1392120948736856065



https://www.researchsquare.com/article/rs-478324/v1
https://doi.org/10.21203/rs.3.rs-478324/v1
https://twitter.com/ESchymanski/status/1392120948736856065

OF THE GRAND DUCHY OF LUXEMBOURG

{g THE GOVERNMENT
Ministry of the Environment, Climate
u X a rl I l a ro l I l and Sustainable Development

Upload Communities %) Login -

LE GOUVERNEMENT . .
DU GRAND-DUCHE DE LUXEMBOURG luxembourg.lu guichet.lu gouvernement.lu crossgov.lu Other sites

X

. Find official information on sanitary measures and recommendations, information for travellers, protective
www.covid19.lu
measures, sectoral information and thematic FAQ.

Y -\ [

‘.CNS

d’'Gesondheetskeess

March 5, 2001 [osase [ opensccss

S76 | LUXPHARMA | Pharmaceuticals Marketed
In Luxembourg

(® Singh, Randolph R
Other(s)

® Schymanski, Emma

This is the collection associated with list 576 LUXPHARMA Pharmaceuticals Marketed in Luxembourg on the NORMAN
Suspect List Exchange.

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

This list contains pharmaceuticals marketed in Luxembourg, as published by d'Gesondheetskeess (CNS, |a caisse
nationale de sant&, www.cns. U}, mapped by name to structures using CompTox by R. Singh et al. (in prep.). List
downloaded from https://cns.public.lu/en/legislations/textes-coordonnes/liste-med-comm. html. Dataset DOI:
10.5281/zenodo 4587355

#& > Legislations

Liste des médicaments commercialisés - Triee par code ATC

March 6, 2021

Preview v
DOI:
CNS_Numero_National INPUT FOUND_BY DTXSID PREFERRED_NAME ~ DOI  10.5281/zenodo.4587356
Keyword(s):
JOSAF06 abacavir Approved DTXSID4046444 Abacavir Pharmaceuticals
e  Pharmacedicd
Related identifiers:
L02BX03 abiraterone Approved DTXSID80879993 Abiraterone Part of
Name https:/#/www.norman-network.com/nds/SLE/
Communities:
NO7BB03 acamprosate Approved DTXSID3044259 Acamprosate LCSB Environmental Cheminformatics Group
Name ittt
° eccees
[ X X X N X ]
i ln |
. . . . . . . LN N N N ]
Singh et al (in review). Preprint DOI: 10.26434/chemrxiv.14564301.v1. Singh (2021) S76 | LUXPHARMA. DOI: 10.5281/zen0do0.4587355 R



https://doi.org/10.26434/chemrxiv.14564301.v1
http://doi.org/10.5281/zenodo.4587355

?

I LuxPharma — 2019 vs 2020 — differences due to COVID
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Open Source Workflows for Chemical Discovery
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8.3 Metabolism/Metabolites O

Metabolism of terbuthylazine in rats is similar to other chloro-s-triazine herbicides. The major routes of
metabolism ar¢ 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, respectively, most of which were polar.

Degradation of the triazine ring did not occur. Ammeline and ammelide, 2 dechlorinated and

dealkylated/hydroxylated metabolites common to all triazines, were identified in low amounts in the feces.
USEPA; Reregistration Eligibility Decision (RED) Database for Terbuthylazine (5915-41-3). EPA 738-R-95-005 p.13 (March
1995). Available from, as of October 11, 2012: http.//www.epa.gov/pesticides/reregistration/status.htm

» Hazardous Substances Data Bank (HSDB)

BELGIUM

FRANCE

3 EIC (m/z = 230.1167)
3x107 peak retention time (MS1)
= . April ; rt= 16.00 min
] 2x10 May ; rt= 17.42 min
July ; rt= 17.41 min
€ 1x10 August ; rt= 14.63 min
September ; rt= 17.41 min
0 = October ; rt= 15.99 min
0 10 I 20 30
retention time lmin]
1
1" EIC (m/z = 212.1506) H
1
s 1 peak retention time (MS1)
3x10 1 . .
& 1 April ; rt= 12.67 min
B2 |0° 3 May ; rt= 12.68 min
g H July ; rt= 12,67 min
E 1x10° 1 August : = 12.68 min
1 September ; rt= 12.70 min
0 = October ; rt= 12.68 min
0 10 1 20 30
retention time [:nin]
4 EIC (m/z = 184.1193) 1
1
1.5x10° : peak retention time (MS1)
1 April ; rt= 6.00 min
% 1x10° PR | May ; rt= 9.02 min
5 1 July ; rt= 9.01 min
£ 5x10° : August ; rt= 9.04 min
| 1 September ; rt= 9.01 min
1] - L October ; rt= 28.06 min
[} 10 H 30
retention timg [min]
1
M
2 EIC (m/z = 202.0854) 1
1
3x10° : peak retention time (MS1)
> 1 April ; rt= 26.51 min
Z 2x10° May ; rt= 9.00 min
s July ; rt= 15.66 min
€ 1x10° August ; it= 9.00 min
Lo September ; rt= 9.76 min
] — - October ; rt= 15.65 min
0 10 20 30

retention time [min]

e e 00 00

[ xXEXXrx
XXxxxl

eeLCSB

. LN N N N ]
ceeccse




I Outcomes?
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