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What is Environmental Cheminformatics?

N
| e~
P
N
N
. environmental high resolution ; . identify chemicals
environment cheminformatics :

sample mass spectrometry and toxic effects

RT: 0.00 - 24 51

High resolution . -
mass spectrometry g o |

553

Relative Abundan

20 22 24

ime {min)

Known

1 10 100 1000 10000 100000 1 million 1 billion chemicals ||||i.||| ‘ il



What is Environmental Cheminformatics?
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Mass Spectral Libraries ~80,000 5.4 MassBank.eu

n
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

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



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

I Our Challenge? The Exposome!
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Image c/o Lucie Debroux LCSB, modified from images by Utrecht Uni & Vermeulen et al. (2020). Science. DOI: 10.1126/science.aay3164



http://science.sciencemag.org/content/367/6476/392

Complex Mixtures — Connecting Chemicals and Effects

A. Chemical Analysis B. Bioanalytical tools
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Modified from Escher, Stapleton, Schymanski (2020). Science. DOI: 10.1126/science.aay6636 L eeeeee



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

I Bring on Environmental Cheminformatics!

Members with access to Environmental Cheminformatics

. . .
e Adelene Lai @adelene.lai
v

T X .
R 5" Given access 2 months ago

(% Anjana Elapavalore @anjana.elapavalore

mer  Given access 4 weeks ago

A Corey Griffith @corey.griffith
Given access 2 months ago

Emma Schymanski @emma.schymanski
¥ Given access 2 months ago

German Andres Preciat Gonzales @german.preciat
~¥, Given access 2 months ago

Luxembourg National
Fund
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Hiba Hiba @hiba.hiba
Given access 4 weeks ago

Jessy Krier @jessy.krier
Given access 1 week ago

Lorenzo Favilli @lorenzo.favilli
Given access 2 months ago

Mira Narayanan @mira.narayanan
Given access 4 weeks ago

Randolph Singh ® @randolph.singh
Given access 2 months ago

Todor Kondi¢ @todor kondic
Given access 2 months ago
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I ECI over time ...




I Meet the team — The “HATs” (plus) and Shinyscreen
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https://qit-r3lab.uni.lu/eci/shinyscreen

Anjana Elapavalore, Mira Narayanan,
Todor Kondic, Jessy Krier,

Hiba Mohammed Taha.



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

I Meet the team — The “HATs” (plus)

&) x11 - TigerVNC — ad X i
X Applications - @ emacs@alien-ons & Shinyscreen - Chromium ';5_ i [
C} Shinyscreen - Chromium A - O X Todor Kondi¢
‘I. @ Shinyscreen X ‘ +
& 2> C ® 127.0.0.1:5454 1 e :

Prescreening

MS Prescreening Compound ID N°

Prescreening

Plot - Compounds
10 EIC (m/z = 175.1190)
Set
‘ AAS v ‘
4%10"1 | L Mode
> a _ peak retention time (MS1)
a N KO: = 15.94 min & | pH v|
8,10 Std ; rt= 15.93 min :
B l WEsric Bt nts 44 Previous compound.
01 — S ‘ P Next compound. | .
T T T ' [ eeocococoe
156 159 16.2 compound [ XXX XX
retention time [min] . eelLCSB
110: mz: 175.1189521¢v| ¥ R




https://qit-r3lab.uni.lu/eci/plan-b

I Meet the team — The "HATs” (plus
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https://git-r3lab.uni.lu/eci/plan-b

Meet the team — The “HATs” (plus)
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Anjana Elapavalore, ECI (Master’s thesis) No of Components


https://www.epa.gov/sites/production/files/2018-06/documents/comptox_cop_6-28-18.pdf
https://doi.org/10.1007/s00216-018-1435-6

I Meet the team — The “HATs” (plus)

Anjana
wWiMassBank  Search  Contents Download  Accession - More ¥ Elapavalore

® © & GitHub, Inc. (US) | https://github.com/MassBank

MassBank-data

Official repository of open data MassBank records i alk .

library repository mass-spectrometry massbank
..' M O S S B a n k skl ? = * 14 (D 23 n 0 Updated on Aug 28

High Quality Mass Spectral Database _

ToNA - MassBank of North America
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Meet the team — The “HATs” (plus)

 SIGMA metabolites
for MS2 library

* RP and HILIC LC-
MS at varying CE

* Prescreening

* Quality Analysis

RM sﬁBank

« RMassBank
workflow
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Hiba
Mohammed
Taha

(QA) * records generation
-
POS  NEG POS NEG
TOTAL 682 674 367 473
RECORDS
30 230 243 g 131 201 )
& 50 237 240 131 204
70 215 191 105 68 )
UNIQUEIDs | 245 249 135 205
COVERAGE 360/606 266/606 To increase coverage?
% Lower CEs

Shinyscreen QA of Compound 3246 Methylthioadenosine

Coverage per LC-MS method

¢+ Other methods : ICMS ,GCMS

Slide source:
Hiba Mohammed Taha
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I Meet the team — The “HATs” (plus)

* EXxposomics project with
Gianfranco Frigerio, U. Milan

« Extending Shinyscreen for new
MS/MS data (Sciex)

« Case study of smokers

 Metabolic end products like
Mercapturic acids

« Annotation of features using
Shinyscreen and MetFrag

‘ L0

5.00 x10 - EIC (MS1) adduct: [M-H]-, ID: MA11
4.00 x10%- /
3.00 x10%*- ,’
2.00 x10%*-
1.00 x10 %*-
0.
4 5 6
retention time [min]
EIC (MS2) adduct: [M-H]-, ID: MA11
6.00 x10 %%~
4.00 x10%?-
2.00 x10 %% i}
| | i |
N |
4 5 6
retention time [min]
MS2;Spectra adduct: [M-H]-, ID: MA11
6.00 x10 %%~
4.00 x10 %%~ !
2.00 x10 % ' ﬂ {
R lxi JJ%.z i

100 200 300

400

(o]
m
o
< wzz
§765

Hiba
Mohammed
Taha

Image source:
Hiba Mohammed Taha,
Gianfranco Frigerio



I Meet the team — The "HATs" (plus Parviel)

“FAIRIifying” Environmental Data

Parviel
— Chirsir

. suspects

2 3 4 6.

Define the : 5. Define
Analyse the —»| Makedata —»|, . .
iaved diil semantic linkab} Assign license metadata for

= pubChem

T
Deploy FAIR
data resource o ¥
Y4 EFA
Uuestions acronss L.ombine with
multiple sources other FAIR data
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https://www.go-fair.org/fair-principles/



https://www.go-fair.org/fair-principles/

Zenodo. http://doi.org/10.5281/zenodo.4296944

I Meet the team — The "HATs" (plus Parviel)

m Search Q Upload Communities

Parviel
Chirsir

November 30, 2020 Chem|Ca| Curatlon aka

FCCdb: Food Contact Chemicals database. “what's in a name”
Version 5.0 CDK

DEPICT

» Ksenia Groh; (® Birgit Geueke; (® Jane Muncke

The Food Contact Chemicals database (FCCdb) is a compilation of information on intentionally added food contact

chemicals, extracted from publicly available sources such as legislation on food contact materials and industry inventor  generate depictions of molecules and reactions from SMILES or SDF.

for different types of food contact materials. Where available, information from a few selected sources on hazardous

properties and commercial use has been included as well. Further details on the information sources used are givenin t Eﬁiéfgg f&i%%%{:?)gg_lg_w acias :
READ ME worksheet of the excel file. The FCCdb intends to provide an overview of the diversity of food contact chemice | ¢ (7 <70-¢(70) (8 SLEZRAL-URTR, POLUMER
and their hazardous properties. Further details on the compilation and analysis of this «
manuscript "Overview of intentionally used food contact chemicals and their hazards," |
Olwenn Martin, Maricel Maffini, and Jane Muncke, published in Environmental Internatii OH "

S 5
10.1016/j.envint.2020.106225). 0 Qmo

H,N 0]
OH Aconole, C813-i50. GLYOXAL-UREA POLYMER

Naphthenic acids
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Ksenia Groh, Birgit Geueke, & Jane Muncke. (2020). FCCdb: Food Contact Chemicals database. Version 5.0 (Version 5.0) [Data set]. l' l" I“ ‘
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http://doi.org/10.5281/zenodo.4296944

Meet the team — LuxPs plus TPs
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Source: Jessy Krier (2020) Master’s Thesis, defended July 2020. Figure 34.

THE GOVERNMENT

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

and Sustainable Development




I Meet the team — LuxPs plus TPs - LuxPharma

LE GOUVERNEMENT
DU GRAND-DUCHE DE LUXEMBOURG

. Find official information on sanitary measures and recommendatio
www.covid19.lu
measures, sectoral information and thematic FAQ.

[
Yens R

d'Gesondheetskeess

# > Legislations

Liste des médicaments commercialisés -

Singh, Randolph R. (2021). S76 | LUXPHARMA. DOI: 10.5281/zenodo.4587356

Upload Communities

Randolph
Singh
(now at

S76 | LUXPHARMA | Pharmaceuticals Marketed IFREMER)
In Luxembourg

(® Singh, Randolph R
Other(s)

March 6, 2021

5 Schymanski, Emma

This is the collection associated with list S76 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, la caisse
nationale de santé, 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

Preview v
CNS_Numero_National INPUT FOUND_BY DTXSID PREFERRED_NAME (]38
JO5AF06 abacavir Approved DTXSID4046444 Abacavir DT>
Name
LO2BX03 abiraterone Approved DTXSID80879993  Abiraterone DT>
° ceeces
ni.lu |
eeLCSB
° Lot



http://doi.org/10.5281/zenodo.4587356

I Meet the team — LuxPs plus TPs - LuxPharma

1301 EIC (m/z = 389.1626)
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Source: Randolph Singh (2020) LCSB Team Meeting: July 2, 2020.

Cetirizine

”OY\OMN\)

0

ION INTENSITY

2.00E+05
1.80E+05
1.60E+05
1.40E+05
1.20E+05
1.00E+05
8.00E+04
6.00E+04
4.00E+04
2.00E+04
0.00E+00

Cl

Randolph
Singh
(now at

(\N IFREMER)

Cetirizine

|
T Y T %
! / ; - 8 o
'y ad T
AE’R MAY JUL AUG SEP

OCT

c00 000
c00 00
eor-0oe
LN No¥X X X1
LRV N N1
comO O



I Meet the team — LuxPs plus TPs — LuxPest + TPs

Sampling Extraction LC separation HRMS/MS A ’ _
Jessy Krier

V 181 unique (2)
transformation
products

Pub@hem

Lo J o 9.7 Transformations

S69 | LUXPEST | Pesticide Screening List for
Luxembourg

Krier, Jessy

9.3 Metabolism/Metabolites

L |
m i Putative 135 unique
162 unique e
( pesticides : suspect(s) trans on

S U S p e CtS identiflication products

\
1

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

[ ]
[ XXX XX
eeLCSB
OQUEN | ©eccceoe

© Krier Jessy

Jessy Krier (2020) Master’s Thesis, defended July 2020. Figure 8 & Jessy Krier (2020) S69 | LUXPEST. DOI: 10.5281/zen0do.3862689



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

Meet the team — LuxPs plus TPs — LuxPest + TPs

3 EIC (m/z = 230.1167)

peak retention time (MS1)

April ; rt=
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July ; rt=

16.00 min
17.42 min
17.41 min

August ; rt= 14.63 min
September ; rt= 17.41 min

0 10 20
retention time [min]

30

|| October ; rt= 15.99 min

" EIC (m/z = 212.1506)
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peak retention time (MS1)
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12.67 min
12.68 min
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September ; rt= 12.70 min
| October ; rt= 12.68 min

4 EIC (m/z = 184.1193)
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peak retention time (MS1)
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May ; rt= 9.02 min
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October ; rt= 28.06 min

2 EIC (m/z = 202.0854)

3x10°
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0 ahaas |

0 10 20
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peak retention time (MS1)
. April ; rt= 26.51 min
May ; rt= 9.00 min
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September ; rt= 9.76 min
October ; rt= 15.65 min

Jessy Krier (2020) Master’s Thesis, defended July 2020. Modified from Figure 33.

Jess Krier
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Meet the team — LuxPs plus TPs — Mira

Pub(Clhem Terbuthylazine (Compound) ...building on Jessy’s HSDB TPs ...

. . 7 Mira
8.3 Metabolism/Metabolites O]« Narayanan

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, respec

o

suspects

NJ\N >< HTNYNHZ Pub © hem

‘ Color on White ~ ‘ | No Annotation  ~ ‘ ‘Chiral Hydrogens (smart) ~ ‘ ‘ Do Not Abbreviate v

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

dealkylated/hydroxylated metabolites common to all triazines, were iden

USEPA; Reregistration Eligibility Decision (RED) Database for Terbuthylazine (5915-
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Retrospective Non-target Analysis to Support Regulatory |
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Recommendations via in silico workflows
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Frquency

> Adelene Lai, Randolph R. Singh, Lubomira Kovalova, Oliver Jaeggi, Todor Kondic, Emma L. Schym

D

DOI: 10.21203/rs.3.rs-136443/v1 Download PDF

LICENSE: (© (® This work is licensed under a CC BY 4.0 License. Read Full License 0 ] S S ——— ! 8 9

MetFrag Score for Top Candidate

Lai et al (2020) DOI: 10.21203/rs.3.rs-136443/v1 and accepted in ESEU.
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RETROSPECTIVE NON-TARGET ANALYSIS TO SUPPORT REGULATORY WATER MONITORING: FROM MASSES OF INTEREST
TO RECOMMENDATIONS VIA IN SILICO WORKFLOWS
Adelene Lai, Randolph R. Singh, Lubomira Kovalova, Oliver Jaeggi, Todor Kondic, Emma L. Schymanski
Well done [ You submitted your pre-publication check. Your PPC number is #7.
You can see your submitted manuscript here. You will hear from the R3 team soon.

Feel free to reach out to the R3 team directly at lcsb-r3@uni.lu if you have any questions.

<[> MANUSCRIPT (PREPRINT) <[> DATA <[> SOURCE CODE

The manuscript of the paper is The data is available here The source code is available here.
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Cultivation of Hitox with Galactose (2%)
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* not-labeled HO » 0 C
(0]
) 12(N: OH OH HO OH ““OH

« 13C + ™N condition

[
PAVE: Wang et al, 2019, DOI: 10.1021/acs.analchem.8b03132 I""-I“ ‘ shesee
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http://prime.psc.riken.jp/compms/msdial/main.html
https://msbi.ipb-halle.de/MetFrag/

I Meet the team — ECI/BCM co-shares

Biofluorination of Pseudomonas putida
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Image: Calero et al. (2020) Nat Commun DOI: 10.1038/s41467-020-18813-x Link:

https://www.nature.com/articles/s41467-020-18813-x/fiqures/2
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Metabolite profiling of the cold adaptation of Pseudomonas putida KT2440 and cold-

sensitive mutants
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Schymanski et al (2021) J Cheminform 13, 19. DOI: 10.1186/s13321-021-00489-0
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categories of the Table of Contents page at the PubChem Classification Browser
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Helmus et al. (2021) patRoon J Cheminform 13, 1. DOI: 10.1186/s13321-020-00477-w
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patRoon ['1.2.0

"~ Reference ~ Tutorial ~ Handbook ~ Changelog

patRoon

UNIVERSITY OF AMSTERDAM
X

patRoon aims to provide a solution for comprehensive mass spectrometry based non-target analysis (NTA) workflows for
environmental analysis. The name is derived from a Dutch word that means pattern and may also be an acronym for hyPhenated
mAss specTROmetry nOn-target aNalysis.
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Source: vignettes/tutorial .Rmd

Introduction

In this tutorial you will learn how to perform a simple non-target analysis with patRoon . This tutorial is not meant to give a
detailed overview of patRoon . Instead, it serves as a quick introduction on how to use patRoon to setup and perform a full non-
target analysis workflow.

The workflow in this tutorial consists of the following steps:
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