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Presentation Overview

• The importance of Transformation Product (TP) data

• How to make Open and FAIR TP data

• How to use TP data during suspect screening/ non-target analysis
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Transformation product (TP)
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https://tinyurl.com/s8nc2vbbJanine Kowalczyk et al., 2020,J.Agric.Food chem, doi/10.1021/acs.jafc.0c04485   

Transformation in env./bio.

PFOS precursors in feed PFOS in eggs

Metabolism

Images from https://pixabay.com/

TP/successor compound
PFOS

Parent/precursor compound
FOSA

https://tinyurl.com/s8nc2vbb
https://pixabay.com/


Transformation product data gap
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https://pubchem.ncbi.nlm.nih.gov/ Images from https://pixabay.com/ https://www.panosc.eu/data/fair-principles/

Insufficient 
research on TPs

Insufficient 
Open data

Insufficient FAIR data

Why the data gap

Compounds: Transformations

> 6,500 Transformations

17,700: 1 

https://pubchem.ncbi.nlm.nih.gov/
https://pixabay.com/
https://www.panosc.eu/data/fair-principles/


Open Data & sources of chemical data
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Academic 
Labs

Chemical supply 
Companies

Pharmaceutical 
Companies

Gallagher et al., 2019, Nature Ecology & Evolution DOI:10.32942/osf.io/kac45

http://dx.doi.org/10.32942/osf.io/kac45


Some problems with chemical data
• Data formats: .doc , .pdf, .xls, .csv. etc.
• License issues
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https://echa.europa.eu/candidate-list-table https://zenodo.org/record/7707541#.ZH2yonbP2Uk

FAIR .csv template

Access through your institution
or 

Purchase this article

https://echa.europa.eu/candidate-list-table
https://zenodo.org/record/7707541#.ZH2yonbP2Uk


FAIR Data
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Findable

Accessible

Interoperable

Reusable

FAIR Chemical identifiers:

InChI: 
InChI=1S/C6HF13O3S/c7-
1(8,3(11,12)5(15,16)17)2(9,10)4(13,14)6(18
,19)23(20,21)22/h(H,20,21,22)

InChIKey: 
QZHDEAJFRJCDMF-UHFFFAOYSA-N

SMILES: 
C(C(C(C(F)(F)S(=O)(=O)O)(F)F)(F)F)(C(C(
F)(F)F)(F)F)(F)F

Name: 
Perfluorohexanesulfonic acid (PFHxS)

Database Identifier:
PubChem CID (67734)

https://www.go-fair.org/ Schymanski & Bolton (2021) FAIR Chemical Structures. J. Cheminform. DOI: 10.1186/s13321-021-00520-4

PFHpA to PFHxS

https://www.go-fair.org/
https://doi.org/10.1186/s13321-021-00520-4


Suspect List(s)

(NORMAN-SLE)

NORMAN Suspect List Exchange
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https://www.norman-network.com/nds/SLE/ https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101Mohammed Taha et. al,2022, Environ Sci Eur Doi:10.1186/s12302-022-00680-6 

.csv

https://www.norman-network.com/nds/SLE/
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=101


REFTPS
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How do we make 
this data FAIR?
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Chemical reaction data 
from a journal article

How to make Open data FAIR

Converting SMILES to 
other Chemical Identifiers

Search for SMILES 
on PubChem

Adding reactions 
into a repository

Draw structures

Adding reactions 
to the database



REFTPs in PubChem

11

PFOS
Precursor = 8

TP = 20 

PFOA
Precursor = 7

TP = 27

164

511

0

100

200

300

400

500

600

Unique
compounds

TP Reactions
Co

un
t



Non-target Analysis with patRoon 
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• Automated processing of 
HRMS data requires data 
mining software which 
depends on curated data 
for annotation

Rick Helmus et al., 2021 10.1186/s13321-020-00477-w 

• patRoon 2.0 offers 
extensive TP screening 
exploited in this case
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Custom Library 
e.g., REFTPs

Obtaining TPs TP screening

Linking Parents to TPs

Application of REFTPs in NTA workflow with patRoon

Parent screening

NTA features



TP screening results in WWTP samples

14TP#1 TP#2

Parent compound in 
suspect list



Summary

• Application of REFTPs in NTA workflow
15

• How to create a FAIR chemical dataset: REFTPS

• Importance of transformation product data

• The need to curate them from the literature
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