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Update on NORMAN-SLE / SusDat
Suspect List Exchange/Substance Database

Assoc. Prof. Dr. Emma L. Schymanski

FNR ATTRACT Fellow and PI in Environmental Cheminformatics

Luxembourg Centre for Systems Biomedicine (LCSB), University of Luxembourg

Email: emma.schymanski@uni.lu and @ESchymanski

…plus many, many collaborators!

NORMAN NTS CWG Virtual Meeting, November 17, 2020. Slides: DOI: 10.5281/zenodo.4276117

mailto:emma.schymanski@uni.lu
https://doi.org/10.5281/zenodo.4276117
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NORMAN Database System (NDS)

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

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

SusDat

SLE

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


5

NORMAN Suspect List Exchange (SLE)

Schymanski et al. (in prep.) and https://www.norman-network.com/nds/SLE/ and https://zenodo.org/communities/norman-sle

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

> 74 lists

> 147,058 substances

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


6

NORMAN Suspect List Exchange (SLE) – New Lists

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

https://www.norman-network.com/nds/SLE/
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NORMAN-SLE on Zenodo

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

https://zenodo.org/communities/norman-sle/
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NORMAN-SLE on CompTox Dashboard

Huge thanks to Antony Williams and CompTox Chemicals Dashboard team for this! DOI: 10.1186/s13321-017-0247-6

https://comptox.epa.gov/dashboard/chemical_lists/?search=NORMAN

http://dx.doi.org/10.1186/s13321-017-0247-6
https://comptox.epa.gov/dashboard/chemical_lists/?search=NORMAN
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NORMAN-SLE on PubChem

o https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101

DOI: 10.5281/zenodo.4266449

https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101
https://doi.org/10.5281/zenodo.4266449
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Transformation Products: Filling the Data Gaps!



http://massbank.eu     since 2012MassBank

Tobias Schulze, UFZ
Steffen Neumann, IPB
Emma Schymanski, LCSB

DOI: 10.5281/zenodo.4276835

88168 unique spectra (MS2, MS1, some MSn; ESI, EI, APCI…)

14838 unique compounds (anthropogenic, metabolites, TPs)



MassBank – Representation in compound databases
PubChem

https://www.ncbi.nlm.nih.gov/pcsubstance?term=%22MassBank%20Europe%22%5BSourceName%5D%20AND%20hasnohold%5Bfilt%5D

Thanks to Evan Bolton and his

team at NIH!

DOI: 10.5281/zenodo.4276835



MassBank Future!
NFDI4Chem proposal (German Research Council)

▪ Development and maintenance of a national 

research data infrastructure for the research 

domain of chemistry in Germany

▪ Innovative and easy to use services and 

novel scientific approaches based on re-use 

of research data

▪ MassBank will be embedded in the Core 

Repository infrastructure

Funded 2020-2025 from October 2020

Steinbeck et al.2020, DOI: 10.3897/rio.6.e55852

https://www.nfdi4chem.de

https://www.nfdi.de/en-gb

Transfer of massbank.eu domain to IPB

to consolidate status of basic research

data infrastructure and to establish permanent

funding in future

DOI: 10.5281/zenodo.4276835

https://github.com/rformassspectrometry/Spectra



Paper on QA / QC of mass spectral libraries

Oberacher et al., DOI: 10.1186/s12302-020-00314-9

DOI: 10.5281/zenodo.4276835



MassBank Europe – Future plans

▪ Paper on new MassBank server technologies &10 Years MassBank Europe 

▪ Further development of MassBank server platform (e.g. database and applications 

programming interface, curation of records, import and export of records)

▪ Fostering the integration of MassBank with other mass spectral and metadata platforms 

(e.g. MoNA, ChemSpider, StoffIdent, US EPA CompTox, NORMAN SusDat, PubChem)

▪ Discussion with vendors for better integration of vendors’ software with MassBank

▪ Prioritisation of compounds missing in MassBank with WG1, purchase, 

measurement and upload of mass spectra to MassBank

▪ Integration of UoAthens RTI into records

▪ Integration of ionisation efficiency into records

▪ Making MassBank more FAIR (e.g. better integration of ontologies, linked to 

NFDI4chem)

DOI: 10.5281/zenodo.4276835



Update of DSFP and application examples

Nikiforos Alygizakis

NORMAN NTS CWG meeting
17 November 2020

Virtual meeting

LIFE17 ENV/SK/000355



GA2019 NTS CWG 2020

+153%

Enrichment of the database
https://norman-data.eu/Verification_MAP/https://norman-data.eu/Verification_MAP2019/
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• Black Sea screening (All sampling years)

• LIFE APEX top-predator and their prey screening

• JDS4 all matrices screening

• WWTP effluents screening

• Dnieper monitoring

• Dniester monitoring

• Siverskyi Donets monitoring

• National campaign of Montenegro monitoring

• Antarctic Station Vernadsky

• Raptor screening (various campaigns and many collaborators)

• …

https://norman-data.eu/Verification_MAP/
https://norman-data.eu/Verification_MAP2019/


7 Updated technical guide



Tutorial video
https://www.youtube.com/watch?v=pe3mP7Awa5Q

Improvements

https://www.youtube.com/watch?v=pe3mP7Awa5Q


GC-EI/APCI-HRMS module



Samples
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s
Indicative examples of ‘safety-net’ DSFP analysis

Deschlormetolachlor





Recursive analysis and storage of reports in a separate DB 

JDS4 screening result

Black Sea screening result

Antarctic Stations screening result

Top-predator screening result

Newly designed 
module for 

NORMAN 
Database System

…



Total number of labs providing data: 21 in 12 countries

• Good coverage of instruments & columns

• Internal standards were mostly detected

• Mass error < 5 mDa

• Large retention time differences

Organizers: Niva, UvA, Inrae

Passive sampling extracts

Interlab study NTS on passive samplers

Goal: Applicability of passive sampling extracts for NTS 

Evaluation of data processing tools



Further 

evaluation

Phase I : Data note in preparation Phase II



Update on ILS NTS in biota
Wiebke Dürig1, Oksana Golovko1, Jon Benskin2, Merle Plassmann2, Peter Haglund3, Nikiforos 
Alygizakis4,5, Maria-Christina Nika5, George Gkotsis5, Nikolaos Thomaidis5, Lutz Ahrens1

1Dept. of Aquatic Sciences and Assessment, SLU, Uppsala, Sweden
2Dept. of Environmental Science and Analytical Chemistry (ACES), Stockholm University, Sweden
3Dept. of Chemistry, Umeå University , Sweden
4Environmental Institute, Koš, Slovakia
5National and Kapodistrian University of Athens, Athens, Greece

• Harmonize sample preparation protocols in biota

• Compare suspect screening and NTS workflows

• Assess the range of chemicals detectable in fish tissue



27 Participants 
Questionnaire (n = 24)

Yes (80 %)

Yes (88 %)

No

No

In-house sample preparation for LC?
Use LC or GC?

Both LC and GC
(n = 17)

Only LC 
(n = 7)

In-house sample preparation for GC?



❖ Samples

• Contaminated (Canal) vs non-contaminated (Lake) whole fish (bream)

• Freeze dried fish, spiked and non-spiked extract, standard mix, RTI mix

❖ Recommended sample preparation for LC- and GC-HRMS

Samples, sample preparation, screening

❖ Suspect and nontarget screening

• Target screening in spiked samples: 10 known + 40 unknown 

• Suspect screening in non-spiked samples from reference and 

contaminated sites: NORMAN list; confidence level ≥3 

• NTS: 10-fold change reference vs contaminated, anthropogenic origin, 

most intense compounds (≥10)



Time plan

Photo: Heinz Rüdel

2022
Publication

Dec 31, 2020
Deadline of data 

reporting

2018
Workshop

2021 
Biota ILS 

Workshop

Nov 2020 
NTS WG 
meeting

Nov 2021 
Presentation 

GA

2019/2020
Sample 

preparation

Jun 2020
Send out 
samples

2018
Workshop

?



Retrospective suspect screening for newly identified 
CECs

15 participants from 14 countries and 4 continents

More info. 
kevin.thomas@uq.edu.au
http://normanews.eu

mailto:kevin.thomas@uq.edu.au
http://normanews.eu/


A new and larger list of CEC suspects
newly identified combined with established CECs

• Pharmaceuticals

• Novel PFASs

• Plastic additives

• Long-chain glycols

• Vulcanizers from tyres

• Transformation products (e.g. 
plastics, pharmaceuticals)

• Mutagens

• Anabolic steroids

• Mycotoxins

QC of suspect list by  Emma Schymanski & Antony Williams

https://www.norman-
network.com/?q=suspect-list-
exchange

https://comptox.epa.gov/dashboard/c
hemical_lists/NORMANEWS2

https://www.norman-network.com/?q=suspect-list-exchange


Data from a range of matrices submitted

• Wastewater influent and effluent

• Surface waters

• Passive sampler extracts

• Biofilms

• Urine

• Sediment

• Biota

• Bees

3
2

Quality assurance & 
data assessment (1.1.21)

Publication of results 
(Q2 2021)



Suspect and NTS of European indoor dust samples

Second NORMAN trial – Report by Peter Haglund, Umea

Total: 110 samples

Pool 1
House dust
75 samples

Pool 2
Dust from public 
buildings
35 samples

• Workshop mid-September

• Samples shipped early October

• Deadline 31 January 2021

26 Labs (22 LC, 14 GC)



Suspect screening and NTS
NILU ESI(-) non-target screening
University of Athens: Wide-cope screening by DSFP or AutoNTS for +70000 compounds
Umeå University NTS using LC-HRMS, LC-IM-HRMS and GCxGC-HRMS 

Target analysis
NILU CPs, Bisphenols, Alkylphenols, dechloranes
IVL Phthalates and alternative plasticizers
INERIS PAHs, nitro-PAHs, oxy-PAHs
Recetox? Flame retardants
? PFAS

European survey: Analysis of individual dust samples

Interested members please contact Peter Haglund!
peter.haglund@umu.se



COLLABORATIVE TRIAL ON

SEMI-QUANTITATIVE

Anneli Kruve

anneli.kruve@aces.su.se

NON-TARGETED ANALYSIS

Nikolaos Thomaidis

ntho@chem.uoa.gr

1.Structurally similar standards

2.Parent compound vs TPs

3.Close eluting standards

4.Chemically most similar standard

5. Ionization efficiency based quantification

6.Combined approach

Goal: 

Comparison of methods



Samples

Samples

1. Water samples spiked with 60 compounds

2. Pre- and post-extraction spiked samples in two matrices

3. A calibration series for the structurally similar compounds

Tasks for the participants 

1. Analyze the samples and calibration standards of the structurally similar 
compounds (a mixture)

2. Calculate the concentrations of the compounds with provided methods

3. Submit the results together with raw data

Time plan
• 30th of October Registration closed (50 registered)
• 15th of January Samples sent to the participants
• 30th of March Analysis results are submitted by the labs
• Summer 2021 Results from the labs have been processed and 

analyzed
• November 2021 Presentation of the results at GA



Expanding and validating the chemical domain of current
NTS methodologies: 

Nikolaos S. Thomaidis, Reza Aalizadeh, Konstantina Diamanti

http://trams.chem.uoa.gr/Laboratory of Analytical 

Chemistry, 

Department of Chemistry

National and Kapodistrian

University of Athens
NTS Cross Working Group

111 million compounds

Enrichment Separation Instrumentation
LC-ESI, GC/LC-APCI
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Expected outcomes for 2020-2021:

• Development of a holistic NTS methodology

• Development of a guideline to address the analytical gaps for various chemical classes

• Development of a scheme with possible correlation of physicochemical properties of 

compounds and preferable analytical platform

• Guidance for favorable ionization of compounds and their adducts formation

• Application of the developed methodology to real samples

Laboratory of Analytical 

Chemistry, 

Department of Chemistry

National and Kapodistrian

University of Athens



NORMAN Guidance on 

Non-Target and Suspect Screening 

in Environmental Analysis

Martin Krauss

& many others



Why a NORMAN NTS guidance?

• Rapid development of suspect and non-target screening 

(NTS) mainly using LC-HRMS within the last decade.

• Interest of authorities at different levels to apply NTS in 

monitoring, prioritisation of compounds and assessment of 

treatment technologies.

• Guidance on a “best practice” for setting up and running 

NTS, and a harmonisation of approaches is often 

requested. 

• Huge long-term experience of NORMAN members on NTS 

of various environmental matrices 



Topics of the guidance document

Key questions

Instrumental analysis

Data (pre-)processing

Prioritisation

Identification / confirmation / 

semi-quantifcation

C
o

m
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s

Harmonisation

and community

efforts

Sampling / Sample prep.

Data sharing & repositories

Introduction



Timeline and process

Discussion of outline and main points in a 

small core group 

Sending out refined outline / draft to a larger group of 

people who expressed interest in contributing

Fixing outline and distribute tasks at 

NORMAN GA in Milano 2019 

Drafts until end of January 2021 

✓

Publication in a peer-reviewed journal 2021

✓

✓



Main Activities for 2020

• Suspect List Exchange

• MassBank

• DSFP

• ILS Biota, Semiquantification, Dust, Passive sampling

• Expanding the chemical domain

• Guidance document


