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2015: European Non-target Screening Trial

Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7 
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2015: European Non-target Screening Trial

Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7 

o Background: 
o Need to compare and harmonize non-target screening methods in Europe
o Sampling in conjunction with Joint Danube Survey 3 (Aug/Sept 2013)
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2015: European Non-target Screening Trial

Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7 

o Background: 
o Need to compare and harmonize non-target screening methods in Europe
o Sampling in conjunction with Joint Danube Survey 3 (Aug/Sept 2013)

o Objectives:
o Analyse sample using established MS techniques and reporting how many:

o Substances are present in the sample and;
o Were provisionally identified by suspect and non-target screening
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2015: European Non-target Screening Trial

Schymanski et al, 2014, ES&T. DOI: 10.1021/es5002105 & Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7

Peak 
picking

Non-target HR-MS(/MS) Acquisition

Target
Screening

Suspect
Screening

Non-target
Screening

Start
Level 1 Confirmed Structure

by reference standard

Level 2 Probable Structure
by library/diagnostic evidence

Start
Level 3 Tentative Candidate(s)

suspect, substructure, class

Level 4 Unequivocal Molecular Formula
insufficient structural evidence 

Start
Level 5 Mass of Interest

multiple detection, trends, …

“downgrading” with 
contradictory evidence

Increasing identification
confidence

Target list Suspect list

Peak picking or XICs



6

Overall Results: Non-target Screening Trial

Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7
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Data Sources (for all 19 participants)

Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7 

Database/Library Name Total Compounds Compounds with Spectra 
ChemSpider [35] 32 million  
DAIOS [49,50] 1,404 >1,000a 
PubChem [48] 63,105,228  
STOFF-IDENT [38] 8,000b  
MassBank [51,52]  5,000 
mzCloud [53]  1,956 
NIST MS 2011 [11,54]  212,961c 

NIST MS/MS 2011 [11,54]  4,628 
Wiley Registry of Mass Spectral Data 7th Edition [12]  289,000 
ABSciex Meta Library  2,381 
Agilent Broecker, Herre & Pragst toxic/forensics 7,509c  ~2,500 
Agilent Pesticide Library 1,664 ~700c 
Agilent Synthetic Substance Library 23,053 n/a 
Agilent METLIN database 64,092 8,040 
Bruker Pesticide Screener  700d 
Thermo Environmental Food Safety (EFS) with RT  454dp; 447p; 90dn; 278n 
Thermo toxicology  618p; 36n 
Waters database with RT  730de  
In-house Libraries without spectra (two participants) 2,000; 1,600  
In-house Libraries with spectra (two participants)  526d; 63d 
In-house Libraries with spectra for some substances 2,200d  835ad 
 7,815 1500ap; 500an 
 3,000  350d 
Surfactant List [3] 394  
 

At the time 
of the trial
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Reported Identification Depended on Source List

Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7 
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Suspect Screening Allows Efficient Data Exploration
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Enter: NORMAN Suspect Exchange

Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7 

o …part of the NORMAN Databases Collection
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Enter: NORMAN Suspect Exchange
o http://www.norman-network.com/?q=node/236

Schymanski, Aalizadeh et al. in prep.

ReferencesFull Lists InChIKeys

http://www.norman-network.com/?q=node/236
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o Now 21 lists available online … from small to large!

Specialised Lists through to Market Lists
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…but not all are what they seem…
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Chemicals “in disguise”

Schymanski & Williams, 2017, ES&T, 51 (10), pp 5357–5359. DOI: 10.1021/acs.est.7b01908
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Curating and Merging Chemical Lists … 

Schymanski, Aalizadeh et al. in prep., Fourches et al 2010, 2016

Twenty lists => one big “NORMAN SusDat”

1. Fill missing information for all entries

2. Standardize, generate 2D structure

3. Remove salts, solvent etc.
4. Fix valences, add Hs

5. Optimize 3D structure
6. Store original data

7. Create StdInChIs

8. Remove duplicates

9. Create MS-
ready SMILES

10. Validate MS-
ready list

70,829

-28,873

40,053

Manually fix
problem entries

N
o structure

Add to sheet
“Missing info”
1,903 entries

-1,903

Add to sheets “Removed”
And “Duplicate_pairs”
28,873 entries each
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Validation Levels for SusDat

Schymanski, Aalizadeh et al. in prep.,

o Using open public sources available to us
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NORMAN-SusDat – the “merged” data table

Schymanski, Aalizadeh et al. in prep.,

Name, Identifiers, Validation level, Source, MSMS, RTI, Toxicity, logKow



18

NORMAN-SusDat – the “merged” data table

Schymanski, Aalizadeh et al. in prep.,

SCREEN SMART – OR BIG – OR BOTH?
All suspect lists available in one table: 

o http://www.norman-network.com/datatable/
o Quick search options on every field, e.g. name, mass, …

http://www.norman-network.com/datatable/
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NORMAN Lists => CompTox Dashboard

https://comptox.epa.gov/dashboard/chemical_lists/sfishfluoro

~2,600 PFAS

https://comptox.epa.gov/dashboard/chemical_lists/sfishfluoro


20

https://comptox.epa.gov/dashboard/chemical_lists/sfishfluoro

~2,600 PFAS

NORMAN Lists => CompTox Dashboard

https://comptox.epa.gov/dashboard/chemical_lists/sfishfluoro
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NORMAN Lists => CompTox Dashboard

https://comptox.epa.gov/dashboard/chemical_lists/

More lists become available with every release

https://comptox.epa.gov/dashboard/chemical_lists/normanews
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Curation never stops … 

(many) more registrations…

Cleaning up lists to remove errors
Undefined mixtures (UVCBs)
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How to Store and Access UVCBs?

Schymanski, Grulke, Williams et al, in prep. & Williams et al. 2017 J. Cheminformatics 9:61 DOI: 10.1186/s13321-017-0247-6

https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID3020041
https://comptox.epa.gov/dashboard/chemical_lists/eawagsurf 

https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID3020041
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European (World-)Wide Exchange of Suspects

Schymanski et al. 2015, ABC, DOI: 10.1007/s00216-015-8681-7

NORMAN Suspect List Exchange: 
http://www.norman-network.com/?q=node/236

http://www.norman-network.com/?q=node/236
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NORMAN Digital Sample Freezing Platform
“Live” retrospective screening of known and unknown 

chemicals in European samples (various matrices)

Aligizakis et al, in prep.
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NORMAN Resources:
http://www.norman-network.com/datatable/

http://www.norman-network.com/?q=node/236
CompTox Chemistry Dashboard:

https://comptox.epa.gov/
Contact:

emma.schymanski@uni.lu
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Target, Suspect and Non-Target Screening

KNOWNS SUSPECTS No Prior Knowledge

HPLC separation and HR-MS/MS

TARGET 
ANALYSIS

SUSPECT 
SCREENING

NON-TARGET
SCREENING

Targets found Suspects found Masses of interest

(Molecular formula)

DATABASE 
SEARCH

STRUCTURE
GENERATION

Confirmation and quantification of compounds present

Candidate selection (retention time, MS/MS, calculated properties) 

Sampling                extraction (SPE)              HPLC separation            HR-MS/MS              

Time, Effort & Number of Compounds….

SUSPECTS

SPECTRUM 
SEARCH

Spectral match
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