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 UniLuwas founded in 2003
 Teenage years!

 LCSB was founded in 2009
« ...and is still pre-teenager

* Young and very dynamic working environment!

https://gbuild.lu/realisations/residence-rouden-eck/
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I Environmental Cheminformatics @ LCSB

&

": Adelene Lai

@adelene.lai
Given access 1 year ago

Anjana Elapavalore
@anjana.elapavalore
Given access 1 year ago

Begofia Talavera Andujar
@begona.talavera
Given access 4 months ago

Corey Griffith
@corey.griffith
Given access 1 year ago

Dagny Aurich
@dagny.aurich
Given access 3 months ago

INSTITUTE FOR ADVANCED STUDIES (IAS)

Luxembourg National

Fund

e e
»&b« Emma Schymanski @emma.schymanski ﬁ Lorenzo Fawl.l..
. @lorenzo favilli

“” Given access 1 year ago

$ German Andres Preciat Gonzales
~¥+ @german.preciat

Given access 1 year ago

Given access 1 year ago

Mira Narayanan
@mira.narayanan
Given access 2 months ago

‘-, Hiba Mohammed-Taha @hiba.mohammed- ;'?‘.“."“é Parviel Chirsir
S taha L2 @parviel.chirsir
Given access 4 months ago Given access 1 month ago

0 Todor Kondic
@todor.kondic

Given access 1 year ago

Jessy Krier @jessy.krier

Given access 1 year ago
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and a lot of International Collaborations!

—_. " m U.S. National Library of Medicine
',“ ’ ",- .~ O S S d n National Center for Biotechnology Information
High Quality Mass Spectral Database U FZ

KEM!

Pub @ hem
Kemikalieinspektionen I NQA e awa
SCIENCE & IMPAC aquatic research gooo eEPA 794 Data Sources

ik

Luxembourg National 'w Explore Data Sources
Fund - eNTAL
UNIVERSITY of UNIVERSITY OF AMSTERDAM K
o WASHINGTON

&*’fuu‘ﬁ

X S
{ gl | THE GOVERNMENT o
OF THE GRAND DUCHY OF LUXEMBOURG %

Ministry of the Environment, Climate Kanton Zrich

ontochem

and sustainable Deve Opmr_‘nt b :I Amt fur Abfall, Wasser, Energie und Luft
| u l UNIVERSITAT %S Gewasserschutz
JAUME | IPB
@ UNIVERSITAT - O
ROVIRA i VIRGILI VY fessarch stute S I u t I . n s
w and Water - IUPA .

WIKIDATA
% Maastricht University

/Z.33\ FRIEDRICH-SCHILLER- &2 COLUMBIA ad
g ) UNIVERSITAT MAILMAN SCHOOL  MEDIZINISCHE
: JENA OF PUBLIC HEALTH UNIVERSITAT Source:

INNSRUCK https://en.wikipedia.org/wiki/
File:EU-Luxembourg.svg

% National and Kapodistrian 2 5
UNIVERSITY OF ATHENS UNIVERSITY OF 8. "ﬁ\
3 .' ’.
elixir COPENHAGEN @ LISTES “'“ I“
LUXEMBOURG o °

oooooo



https://en.wikipedia.org/wiki/File:EU-Luxembourg.svg

What is Environmental Cheminformatics?

N
e
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; environmental high resolution ; ; iIdentify chemicals
environment cheminformatics :
sample mass spectrometry and toxic effects

RT: 0.00 - 24 51

High resolution . -
mass spectrometry g |
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What is Environmental Cheminformatics?

RT: 0.00 - 24.51

High resolution T,
mass spectrometry |

50—

AND connecting
chemical knowledge <=1

Relative Abundance

Time {minj}

Known
[ s ]
1 10‘00 1000 10000 100000 1 million 1 billion chemicals ... .... ....
Suspect Chemicals 100s-1000s rw SuspeCtS
Mass Spectral Libraries ~80,000 5.8 MassBank.eu

CompTox Dashboard 882,000 \.“’EPA m
PubChem Compound >111 million Pub©hem
1st Gen. PubChem Metabolites >2 billion @ Pub@hem
Generated Structures Millions of billions ° I
nii

Schymanski et al. (2014) DOI: 10.1021/es4044374; Vermeulen et al. (2020) DOI: 10.1126/science.aay3164

oooooo



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

I Non-target High Resolution Mass Spectrometry (NT-HRMS)

el
l
Sampling Analysis
TR

|

SAMPLE ARCHIVE DIGITAL ARCHIVE

Modified from: Hollender, Schymanski et al. 2018, ES&T Feature, 51:20, 11505-11512. DOI: 10.1021/acs.est.7b02184

Intensity

Data Pre-
Processing

Intensity

3

STRUCTURES

Retention time Time

POLLUTION OVERVIEW PATTERN



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

I Open Source Workflows for NT-HRMS: patRoon

Software | Open Access | Published: 06 January 2021

patRoon: open source software platform for

environmental mass spectrometry based non-target

screening

Rick Helmus & Thomas L. ter Laak, Annemarie P. van Wezel, Pim de Voogt & Emma L. Schymanski

Data inspection,

Journal of Cheminformatics 13, Article number: 1 (2021) ‘ Cite this article

Rick
Helmus

visualization & reporting

-~
~S——

Data reduction &

1394 Accesses |2 Citations | 20 Altmetric | Metrics Componentization .

conversion \
. /

Journal of Cheminformatics U | e e

Raw HRMS
> Features —» Feature groups |+ MS peak lists
data '
L —
4 Pre'treatment 1y Pa_rar_netl_er Suspect screening « '. FOI’mU|ae <.
optimization

UNIVERSITY OF AMSTERDAM
X

Helmus et al. (2021) patRoon J Cheminform 13, 1. DOI: 10.1186/s13321-020-00477-w



https://doi.org/10.1186/s13321-020-00477-w

I Open Source Workflows for NT-HRMS: Shinyscreen

100 EIC (m/z = 182.0816)
f
> 31071 fi/\ peak retention time (MS1)
2 2107 / Std; rt= 11.76 min
g . / KO :rt= 11.75 min
€ 1x10" / WT - rt= 11.76 min
u_ T T T = T T
11.25 11.50 11.75 12.00 12.25
retention time [min]
MS2
810
2 6x10°1 peak retention time (MS2)
c 6 KO ; rt= 11.82 min
g“m Std - rt= 11.76 min
= 2x10% WT: rt= 11.77 min
0- L
11.25 11.50 11.75 12.00 12.25
retention time [min]
MS2
8x10°

> 6x10°1 tag
@
2 & KO
5 410 St
= 2x10° WT

50 100 150 200

mz

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

B

Anjana Elapavalore, Mira Narayanan,
Todor Kondic, Jessy Krier,
Hiba Mohammed Taha.
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https://git-r3lab.uni.lu/eci/shinyscreen

I Mass Spectral Libraries: MassBank (Open Source & Data!)

https://massbank.eu/MassBank/ https://qithub.com/MassBank/MassBank-data/

#WIMassBank Search Contents Download Accession More V¥

dMassBank — S
High Quality Mass Spectral Database _

Search for: =» Mass calculator

(4-Aminophenyl)arsonic acid; LC-ESI-QFT; MS2; CE: 75; R=17500; [M+H]+

‘ Basic Search ‘ Peak List ‘ Peaks | Peak Differences | InChiKey

Compound Information

uuuuuuuuuuuuuuuu

1000
Compound name g 800.0 i\ /OH
5 Ag
X\
: ‘ | | OH
Exact Mass Tolerance 0.000- (%0 6000 80100 1000 120.0 I 140.0 1600 180.0 200.0 H N/ 4
m/z 2
AND E‘ 0.3

Formula ( e.g. C6H7N5, C5H*N5, C5%) @ | eeesee
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https://massbank.eu/MassBank/
https://github.com/MassBank/MassBank-data/

I Expert Knowledge: NORMAN Database System

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

Q

gor

NORMAN Database System

NORMAN

[ Y

SEAR

Search

Note: C

)

Substance Database

A merged list of NORMAN substances; Central
Database to access various lists of substances for
suspect screening and prioritisation

Suspect List Exchange

Central Database to access various lists of
substances for suspect screening and prioritisation

NORMAN Suspect List Exchange - NORMAN SLE

# NORMAN WEBSITE | €2 NORMAN DATABASE SYSTEM | 4@ HOME | %] LOGIN

NORMAN SUBSTANCE DATABASE

The NORMAN Suspect List Exchange (NORMAN-SLE) was established in 2015 as a central access point for NORMAN members (and others) to find suspect lists relevant for their environmental monitoring
question. This Exchange documents all individual collections that form a part of NORMAN SusDat, the merged NORMAN Substance Database (DOI: 10.5281/zenodo.2664077).

& Chemical Occurrence Data

A database of geo-referenced monitoring data on

emerging substances

Antibiotic Resistance
>

Bacteria/Genes

A database of ARBs/ARGs in environmental
matrices

<

Ecotoxicology

A platform for systematic collection and evaluation
of ecotoxicity studies for harmonised derivation of
environmental quality standards

3B

~
MassBank Europe

A database of mass spectra of emerging ° ceeese
substances to support identification of unknown I' ll I I “ celise
substances y bl IR °



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

NORMAN Suspect List Exchange (>80 lists!)

I Expert Knowledge

https://zenodo.org/communities/norman-sile

https://www.norman-network.com/nds/SLE/
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https://www.norman-network.com/nds/SLE/
https://zenodo.org/communities/norman-sle

I Connecting Knowledge for Chemical Identification: MetFrag <
https://msbi.ipb-halle.de/MetFrag/ http://ipb-halle.qithub.io/MetFrag/

) * NG SEPA
m *rag I!h.g.h Miwa\/l§s§pe§oga£l!§ suspe cts Pub © hem m

)
6
L] ‘ Final Score \
5 1 B MetFrag
' ExactSpectralSimilarity
4 2\ Bl DATA_SOURCES
. (l:H ~ 7 < B NORMANSUSDAT
3
W 3 1 I NUMBER_OF_PUBMED_ARTICLES
S __.J I \!TOXCAST_FERCENT_ACTIVEJ
A 2 a Nicotine
1 %

0 -

-1

0 20 40 60 80 100 120 140 160

Ruttkies, Schymanski et al. (2016) DOI: 10.1186/s13321-016-0115-9 Candidate Index



https://msbi.ipb-halle.de/MetFrag/
http://ipb-halle.github.io/MetFrag/
https://link.springer.com/article/10.1186/s13321-016-0115-9

I Examples: Distribution of Chemicals in Various Matrices

Retrospective screening of REACH chemicals in Black Sea samples

Occurrence Results |
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Alygizakis NA et al (2019) DOI: 10.1016/j.trac.2019.04.008 Interactive heat map at http://norman-data.eu/NORMAN-REACH



https://doi.org/10.1016/j.trac.2019.04.008
http://norman-data.eu/NORMAN-REACH

Examples: NORMAN Digital Sample Freezing Platform

“Live” retrospective screening of known and unknown chemicals in European samples
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https://doi.org/10.1016/j.trac.2019.04.008
http://norman-data.eu/

I Examples: Real Time Monitoring of the Rhine River

Previously unknown chemicals detected due to “stand-out” patterns
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Hollender, Schymanski, Singer & Ferguson (2018) ES&T Feature, 51:20, 11505-11512. DOI: 10.1021/acs.est.7b02184 1 eeeees



http://dx.doi.org/10.1021/acs.est.7b02184

Examples: Historical Contamination in Lake Sediments
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aguatic research

Chiaia-Hernandez et al. (2014) Anal. Bioanal. Chem. 406 (28), pp 7323-7335. DOI: 10.1007/s00216-014-8166-0



https://doi.org/10.1007/s00216-014-8166-0

I Examples: Time Trends in Riverbank Filtration Systems ‘

A , LT-P18 (50 - 60 years)
LT-P14 (= 40 years)

LT-P11 (19 — 25 years)
LT-P09 (15 — 20 years)
LT-PO7 (10 — 16 years)

Tiendweg well field
LT-P05 (8 — 13 years)

y _ LT-P03 (8 - 11 years)
{ 7 I
_ e
) - :. - LT-PO1 (6 - 11 years) -
Lek 3 . .7. & 7k 1
- Schuwact well fi;Td
: ,Ls-P12
Rhine | :yiean
B 00 700 300 400 500 m

Albergamo et al. (2019) Environ. Sci. Technol. 53 (13), 7584-7594, DOI: 10.1021/acs.est.9b01750
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https://doi.org/10.1021/acs.est.9b01750

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

""""""""" & 4 -H-\“‘x |
1 3 / . <
! ! i | :
™~ === CAS
| | \ Wy g
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P AMERICAN CHEMICAL SOCIETY

THE GOVERNMENT \ P b h

OF THE GRAND DUCHY OF LUXEMBOURG % u em
Ministry of the Environment, Climate '\,I
and Sustainable Development \

110 million
- ““\ ChemSpider

\ Search and share chemistry
S

/O \\ 103 million SEPA

[
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Source: https://en.wikipedia.org/wiki/File:EU-Luxembourg.svg & ESO/IDA/Danish 1.5 m http://www.eso.org/public/images/potw1015a/ 1 seseee
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http://www.eso.org/public/images/potw1015a/

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

A. Chemical Analysis

"Targét.
analysis

Suspect
screening

. I
. .
| P

miz=270.0763
miz=211.0831 miz=319.1654

miz=158.9782

oooooo
000000

(]
......
......
o UEN | occceee

Modified from Escher, Stapleton, Schymanski (2020). Science. DOI: 10.1126/science.aay6636



http://science.sciencemag.org/content/367/6476/388

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

A. Chemical Analysis

Suspect
screening

. I
-. "
.i,-lkk' CH
R i i

miz=270.0763
miz=211.0831 miz=319.1654
m/z=158.9782

Modified from Escher, Stapleton, Schymanski (2020). Science. DOI: 10.1126/science.aay6636

fﬁ\/\ﬁ Monthly sampling
8-9 locations / year
4 fixed, 4-5 rotate
3 year cycle

GERMANY

BELGIUM



http://science.sciencemag.org/content/367/6476/388

e THE GOVERNMENT
OF THE GRAND DUCHY OF LUXEMBOURG
Ministry of the Environment, Climate

and Sustainable Development

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

© Krier Jessy ceecse

Krier et al (in review). Preprint DOI: 10.21203/rs.3.rs-478324/v1. Jessy Krier (2020) S69 | LUXPEST. DOI: 10.5281/zenodo.3862689 1 eeeeee



https://doi.org/10.21203/rs.3.rs-478324/v1
http://doi.org/10.5281/zenodo.3862689
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I Targets, Suspects and Non-targets — and ID Levels 3

Sampling

Extraction

LC separation HRMS/MS

=

N

Level 1

g

J

"""""" 1
| CeHsNsO, |

i_ 192.0757 !

Identification confidence Minimum data requirements

Level 1: Confirmed structure

2
by reference standard MS, MS?, RT, Reference Std.
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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
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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
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I LuxPest — preprint out; manuscript in review!
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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.
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I LuxPharma — 2019 vs 2020 — differences due to COVID
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I The Problem: Which chemicals are relevant? How to find them??

A. Chemical Analysis — CAS
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I Problem: Exposomics “Chemical Space” is too big!
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I Can we break down Pub({Chem into useful bits?

* PubChem Compound TOC ?

»

>

4

»

»

Chemical Safety ?

49,493,641

Agrochemical Information 2 3,045 —b[" Agrochemical Information ? 3,045]

Associated Disorders and Diseases E] 20,847 Agrochemical Category ? 11903
2,056,521

3,622,920
Biomolecular Interactions and Pathways |T| | 125,253

Biologic Description  ? ) .
lologic Description | £ Agrochemical Transformations ? 1,383

Biological Test Results 2
EU Pesticides Data ? 1,213

USDA Pesticide Data Program ? 579

Chemical and Physical Properties ? 263,015
Classification ? 1,454,824 v Use and Manufacturing ? 115,321]
Drug and Medication Information 2 17,922 » Uses ? 27,314
Food Additives and Ingredients ? 8,414 Consumption Patterns = 2 1.168
Identificati
= on@ Formulations/Preparations ? 4,742
Information Sources ? 20,271,277

General Manufacturing Information ?
Literature ? 1,833,941
Names and Identifiers 7 4,275,170 Impurities | ? 870
Patents ? 36,351,418 Methods of Manufacturing ? 6,192
Pharmacology and Biochemistry ? 110,628 Overview ? 1,179
Related Records 2 9,224,590 Sampling Procedures ? 579
Safety and Hazards ? 149,319 Us Exporls = 1.038
Spectral Information 2 480,730 '

US. Imports ? 1,547
Structures ? 9,117,635
Toxiclty 2 114,012 U.S. Production ? 5,500
Use and Manufacturing 2 115,321 Use Classification ? 63,558

147,023 Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9
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Pub © hem Furathiocarb (Compound)

7 Agrochemical Information

7.1 Agrochemical Category @B

Insecticides

» EU Pesticides Database

@

7.2 Agrochemical Transformations

52,353

Furathiocarb has known environmental transformation products that include carbofuran.
S60 | SWISSPEST19 | Swiss Pesticides and Metabolites from Kiefer et al 2019 | DOI:10.5281/zenodo0.3544759
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I Introducing ...

~ PubChem Compound TOC ? 49,493,641

» Agrochemical Information 2 3 045

» Associated Disorders and Diseases |Z| | 20,847 |

» Biologic Description ? 2,056,521
» Biological Test Results ? 3,622,920
» Biomolecular Interactions and Pathways 2 425,253
» Chemical and Physical Properties ? 263,015

» Classification ? 1,454,824

» Drug and Medication Information 2 417,922

» Food Additives and Ingredients ? 8,414 /—//7

» Identification |E| | 4,968 |

ublCJhemLite
EXPOSOMICS

~370,000 entries “small”

» Information Sources ? 20,271,277
» Literature ? 1,833,941

» Names and Identifiers ? 1,275,170
» Patents ? 36,351,418

» Pharmacology and Biochemistry ? 110,628
» Related Records ? 9,224,590

» Safety and Hazards ? 149,319
» Spectral Information ? 480,730
» Structures ? 9,117,635
» Toxicity 2 114,012
» Use and Manufacturing 7 115,321

o cecens
m us. Nation?l Libralry Iof r\fltfedicitrje ll Il I I “ ‘ sseese
i . . _ _ National Center for Biotechnology Information ° scccee
Chemical Safety 2 147,023 Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9
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I Introducing ... WUb©hem Lite
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MetFragRL + PubChemlLite: tailor-made database + metadata
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I How does PubChemlLite perform?

 Earlier PubChem / MetFrag evaluations:

. Rank=5 Missing

f
Pub@hem MetFragRL 2016

MS/MS only (n=473)

Pub@hem MetFragRL 2016
\ MS/MS + Metadata (n=1298)
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Schymanski, Kondic, Neumann, Thiessen, Zhang & Bolton (2021) J. Cheminf., DOI: 10.1186/s13321-021-00489-0 “ lli I“
Ruttkies, Schymanski, Wolf, Hollender, Neumann (2016) J. Cheminf., DOI: 10.1186/s13321-016-0115-9 ¢
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How does PubChemlLite perform?

 ~110 M => ~300 K ... how does this influence performance?

. Rank=1 . Rank=2 . Rank=3-3 . Rank=3 Missing
MetFragRL 2016
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MS/MS + Metadata (n=1298)
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How does PubChemlLite perform?

 ~110 M => ~300 K ... how does this influence performance?

. Rank=1 . Hank=2 . Rank=3-3 . Rank=3 Missing

MetFragRL 2016

Pub@hem MetFragRL 2016
MS/MS + Metadata (n=1298)

Pub@hem Lite tiero, MetFragRL
MS/MS, Ref, Patents, FPSum (n=1298)

Pub@hem Lite tier1, MetFragRL
MS/MS, Ref, Patents, FPSum (n=1298)

o
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I Assessing the Missing Entries in Pub@hemLite

Pub@hem Lite tiero 18 Nov 2019

. Rank=1 . Rank=2 . Rank=3-3 . Rank=5

Missing

MS/MS, Ref, Patents, FPSum (n=977)

Pub@hem Lite tiero 14 Jan 2020
MS/MS, Ref, Patents, Anno (n=977)
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~ NORMAN Suspect List Exchange Classification ? 2 117,037

4

4

4

S13 | EUCOSMETICS | Combined Inventory of Ingredients Employed in Cosmetic Products (2000) and
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 fromUJI 2 574

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

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

Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9
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I Transformation Products: Filling the Data Gaps!

Pub@hem NORMAN Suspect List Exchange

~ NORMAN Suspect List Exchange Classification 2 » 113,080 » Human Metabolite Information 2 64,199
Metabolism/Metabolites ? 8,204

[v Pharmacology and Biochemistry ? 112,039 ]

» S13 | EUCOSMETICS | Combined Inventory of Ingredients Employed in Cosmetic Products (2000) and Revised Inventory (2006) ? 3,85
Transformations ? 5,857

» $25| OECDPFAS | List of PFAS from the OECD 2 3,677

» $36 | UBAPMT | Potential Persistent, Mobile and Toxic (PMT) substances 7 254 PUb©hem Terbuthylazine (Compound

. - . . - )
» S50 | CCSCOMPEND | The Unified Collision Cross Section (CCS) Compendium ? 885 8.5 Transformations @ z
» S60 | SWISSPEST19 | Swiss Pesticides and Metabolites from Kieferetal 2019 7 41.343 _ _ )

2 Page 3 of 25 items View More Rows & Details z i Download
» S61| UJICCSLIB | Collision Cross Section (CCS) Library fromUJI 2 574
SORT BY Please Choose One v

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

. . Predecessor Predecessor Transformation  Successor Successor Name Evidence DOI
» S68 | HSDBTPS | Transformation Products Extracted from HSDB Content in PubChem ? 402 Image Name Image

» S69 | LUXPEST | Pesticide Screening List for Luxembourg ? 386

6-Chloro-1,3,5-
triazine-2,4- 10.5281/zenodo.382°
diamine

Mammalian

Terbuthylazine Bl

» S72 | NTUPHTW | Pharmaceutically Active Substances from National Taiwan University ? 1 068

S00 | SUSDAT | Merged NORMAN Suspect List: SusDat 2 99,130
desethyl

» S75| CyanoMetDB | Comprehensive database of secondary metabolites from cyanobacteria 2 2,03£i
i@’*’ Terbutylazine Deethylation %" Bl el 10.1007/513361-017-

S01 | MASSBANK | NORMAN Compounds in MassBank EU 2 7 164

S02 | STOFFIDENT | HSWT/LfU STOFF-IDENT Database of Water-Relevant Substances ? 11,261
S03 | NORMANCT15 | NORMAN Collaborative Trial Targets and Suspects ? 624

S04 | UJIBADE | Target List from UJI used in Bade et al 2015 ? 542

o cecens
m U.S. National Library of Medicine ll Ill I“ sseese
National Center for Biotechnology Information ° XXXXR

Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9
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I Transformation Products: Filling the Data Gaps!

Pub@hem Terbuthylazine (Compound)

7 Agrochemical Information @
7.1 Agrochemical Category ®@E
[ * Agrochemical Information = ? 3,045]
Pesticides -> Herbicides -> Triazine herbicides -> Chlorotriazine herbicides
S66 | EAWAGTPS | Parent-Transformation Product Pairs from Eawag | DOI:10.5281/zenodo.3754448 -  Agrochemical Category ? 1,903
» NORMAN Suspect List Exchange =»  Agrochemical Transformations ? 1,383
. . e EU Pesticides Data 72 1,213

7.2 Agrochemical Transformations Q)

USDA Pesticide Data Program ? 579

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

566 | FAWAGTPS | Parent-Transformation Product Pairs from Fawag | DOI:10.5281/zenodo.3754448

Wub@hem Lite

Terbutylazine has known environmental transformation products that include CSAA036479, CSAA04949, EXPOSO M I CS
CSCD648241, CSCD692760, GS31398, MT1, GS 26379, MT13, GS 23158, Terbutylazine metabolite MT14,
Terbutylazine metabolite MT23, and Terbutylazine metabolite MT24.

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

P NORMAN Suspect List Exchange

o cecens
m U.S. National Library of Medicine ll Ill I“ sseese
National Center for Biotechnology Information ° XXXXR

Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9



https://link.springer.com/article/10.1186/s13321-016-0115-9

Assessing the Missing Entries in Pub©hem Lite

. Rank=1 . Rank=2 . Rank=3-3 . Rank=3 Missing

Pub(ClhemLite tier0 18 Nov 2019
MS/MS, Ref, Patents, FPSum (n=977)

Pub(CJhemLite tier0 14 Jan 2020
MS/MS, Ref, Patents, Anno (n=977)

PubChemLite tier0 22 May 2020
MS/MS, Ref, Patents, Anno (n=977)

PubChemLite tier0 12 Jun 2020
MS/MS, Ref, Patents, Anno (n=977)
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» 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
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Influence of the Annotation Content in Pub@hem Lite
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Open Source Workflows for Chemical Discovery

Pub@hem Ammeline (Compound)

r’r’\rxfA
 Extensive transformation

S e e product efforts
\"‘@’L’ Simazine metabolism Ag Ammeline ° Enhanced Visualisation
and interpretation
s = AR
Pub©hem Terbuthylazine (Compound) -
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)
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I Outcomes?

~ PubChem Compound TOC ? 49,493,641

»

»

4

»

»

Chemical Safety ? 147,023 Schymanski et al. (2021) DOI: 10.1186/s13321-016-0115-9
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Ministry of the Environment, Climate

and Sustainable Development

Agrochemical Information 2 3,045

Associated Disorders and Diseases |E| 120,847 | CO ntl n U ed effO rtS fO r I m p roved
Bhloglo Desarpton (7] (2,066,521 monitoring of chemicals
Biological Test Results ? 3,622,920 .

Biomolecular Interactions and Pathways 2 425,253 (a n d a Ctl O n S ' )

Chemical and Physical Properties 2 263,015 |n Luxem bou rg o

Classification ? 1,454,824
Drug and Medication Information ? 417,922

... and the world! o

Food Additives and Ingredients ? 8,414

Identification |E| |@|
Information Sources ? 20,271,277 -
Literature ? 1,833,941 = u b h e m the
Names and Identifiers ? 1,275,170

Patents ? 36,351,418 // EX P 0 S 0 M I C S

Pharmacology and Biochemistry ? 110,628 ,

~370,000 entries “small”
& B P

Safety and Hazards 7 149,319
Spectral Information ? 480,730
Structures ? 9,117,635
Toxicity ? 114,012

: ° ceceee
Use and Manufacturing 2 115,321 Recent Presentation DOI: 10.5281/zenodo.4722507 U.S. National Library of Medicine ll lll .I|| ‘ ;;EEEE
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