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I 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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Janine Kowalczyk et al., 2020,J.Agric.Food chem, doi/10.1021/acs.jafc.0c04485 Images from https://pixabay.com/ https://tinyurl.com/s8nc2vbb
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I Transformation product data gap

Explore Chemlstry
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Open Data & sources of chemical data
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Chemical supply
Companies

Pharmaceutical
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Feer Review

Open peer review

Open Access Open methodology

Gallagher et al., 2019, Nature Ecology & Evolution DOI:10.32942/osf.io/kac45
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I Some problems with chemical

data

« Data formats: .doc , .pdf, .xls, .csv. etc.

 License issues

File Home Insert Page Layout Formulas Data Review Wiew Help =
Al3 - & Subst]
FTOH Sultate | [ From-Guc] HO-OH Py = CF(CFa), , where x=2,4, 6,8. |
A B | C | D | 5‘{/ 9 FF DH_‘,‘, BHH = Identified Pathway
- . A R “o-g-0H L v
1 |Candidate List of SVHC for authorisation ! S H/\/\ Ofho 'w | + Hypothesized Pathway
| 5 ;
2 |Note: Group entries are split in different ro A Fresumed intemedate
— FTOH| £ F .
3 |Export date: 14-Mar-2023 10:02:18 rou] N (£} Bomar shown, (2) possible.
. — R~ 7 OH ** trans isomer shown, cis possible.
—1 P450 F
3 | FraL| AN [ FruaL H)\\,;‘,H ]Gs—rruALl)G\S )
6 |Substance Identifier™ Pt _HE ! —o +GSH/-HE 7 \I ......... -
— . R Ry H 65 0 s
7 |Reason forinclusion"" apu Hoo
. - i
& |Date of inclusion (from) Frca) . Fruca) )F\' ., iGs-Fn.lcnl as
9 |Date of inclusion (to)"" RF HE T RN 4GSH/HE PR
— A ~0 @s o
10 ! * OH HO a/;waq HO A“O
1 o-oxidation? p-oxidation? '}} '
o oHPFCA | THPFCA
- FF H 0
. Dist: oo | aeccccccas
. rg-;zll;]:m Distance from Solvay (km) n=24) Stan R,'X‘H"OH PFCA:I ﬁl)L‘OH - eeneees A ’J‘\"/l\OH - R‘/\*OH
Precursor (1) Compound(s) I Pearson R | PQ) | Slope Comp) o] H
0,1 (ND=0; n=24) 0.688 20E-04 | —0.662 L 7
2,0 (ND=2; n=22) 0.766 32605 | 0911 le 57c)""PI
1,1 (ND=0; n=24) 0.791 41E06 | -1.020
0.2 (ND=0; n=24) 0.845 20E07 | -1.167
3,0 (ND=3; n=21) 0822 49E06 | -1.300
2,1 (ND=2; n=22) 0.831 1.7E-06 | -1.169
1,2 (ND=7; n=17) 0.846 19805 | -1.662
Access through your institution
é““ge';i'zs4§"”:°‘ 079 | 33E-06 | —0.937
8:2FTOH PFNA (C9) 0.130 Nonsig. PFOA (C8) 0.202 Nonsig. O r
10:2FTOH PFUA(CI) 0.620 12E-03 | -0464 PFDA (CIO) 0514 1.2E-02 —0.404
. .
112FTOH PFTrA(C13) 0.482 1.7E-02 | 0356 PFDoA (C12) 0478 2.1E-02 -0394 P h t h rt |
14:2FTOH (C15 not analyzed) PFTeA (C14) 0426 43E-02 -0337 u rC a S e I S a I C e
(COfCI+C13) 0519 4.7E-03 | -0324 (C8+C10+C12) 0204 Nonsig.
(C11+C13) 0.604 18E-03 | —0.449 (C10+C12) 0.519 1.1E-02 —0.402
ey | o [ e
(C11+C13)-
(C10+C12) 0.660 4.5E-04 | —0.608
.
Ellis et al. (20); 2)

https://echa.europa.eu/candidate-list-table

FAIR

A B

.csv template

T D

E

1
1 |Predecessor_CID  Predecessor_Name
2 | 13101 6PPD
3| 67215 Leucomalachite green
4| 67215 Leucomalachite green
5] 67215 Leucomalachite green
6 | 67215 Leucomalachite green
7| 11294 Malachite green
8 | 11295 Malachite green cation
9 | 74483 PFOS
10 14571268 Perfluorooctanol
1] 67634 Perfluorooctanoyl fluoride
12 | 74483 PFOS
13 | 74483 PFOS
14 | 14571268 Perfluorooctanol
15| 9554 PFOA
16 | 22160290 Perfluorcheptanol
17|
18 | 9554 PFOA
19| 9554 PFOA
20| 22160290 Perfluorcheptanol
1 | 67818 PFHpA

7.4 Transformations

Predecessor_SMILES  Transformation
CC{C)CC{C)NC1=CC=C{C Ozone

CN(C)C1=CC=C(C=C1)C(I Demethylation
CN(C)C1=CC=C(C=C1)C(I Demethylation
CN(C)C1=CC=C(C=C1)C(I Demethylation
CN(C)C1=CC=C(C=C1)C(I Di-demethylation
CN(C)C1=CC=C({C=C1)C(: Thermally induced deconjugation
CN(C)C1=CC=C({C=C1)C(: Thermally induced deconjugation
c{c(c{c({C(F){F)5{=0)({=l Desulfonation/hydroxylation
C{C{C{C{C(F){F)F}{F)F){F HF loss

c{=0){c{c{c{c({C(C{C(F) Oxidation/HF loss
c{c{C{c({C(F){F)5{=0)({=l Desulfonation/oxidation/HF loss
c{c{C{c({C(F){F)5{=0)({=l Desulfonation/oxidation/HF loss
c(C{C(C(C(F)(F)F)(F)F)(F Oxidation/HF lass
C{=0){c{C{c{c({C(C{C(F) Decarboxylation/hydroxylation
C{C{c{C{O)(F)F){F)F){F})I HF loss

67817 Perfluoroheptanoyl fluoride C{=0){C{C(C{C{C(C(F)(F Oxidation/HF loss

c{=0){c{C{c{C({C(C{C(F) Decarboxylation/hydroxylation/HI
c{=0){c{C{c{C({C(C{C(F) Decarboxylation/hydroxylation/HI
C{C(C{C{O){F)F)({F)F){F) HF loss/oxidation
C(=0)(C(C(C{C{C(C(F)(F|CF2 loss
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15064224 ¢
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67634 |
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FAIR Data

Go g|e PFHxS transformations FAIR Chemical identifiers:

Q Al [ Images [@Videos @ News iM
Findable ~ —— — InChl:
@ hiips:/ipubchem.ncbi.nim.nih gluv > curlnpound> Perfluo... InCh I =1 S/C6H F1 3038/07_
Perfluorohexanesulfonic acid | C6HF1303S 1 (8,3(11 ,12)5(1 5, 1 6)1 7)2(9, 1 0)4(1 3, 1 4)6(1 8

Compounds analysed included perfluerooctane sulfonate (PFOS
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https://www.go-fair.org/
https://doi.org/10.1186/s13321-021-00520-4

INORMAN Suspect List Exchange

Suspect List(s)

Eawag ID [Name  cas
243 Nd-Acetyls 127-76-4  CAS_RN:1Z
236 4-Acetami(83-15-8
245 Na-Acetyls 24341-30-8 CAS_RN:24
247 Na-Acetyls 100-90-3

CAS_RN:83

CAS_RN:1C

ProtectedtlogDph7  SMILES

Inchi

InChiKey Moleculari ExactMass.

0.69 CC(=0)NCIINChI=1S/C KXNXWINF C1IH11IN3( 297.0242
0.15 CNIN{C(=CInChI=15/C OIAGWXKS C13H15N3( 245.1164

1 COC1=CC(¢InChI=1S/C DOWIIKBK C14H16N4( 352.0841
0.41 CC(=OJNC1InChI=15/C UKAKWDU C14H16NA( 320.0943

265 Metolachl¢
277 Atrazine-d
277 Atrazine-d
279 Atrazine-2,
223 Irgarol-des
285

248 Na-Acetyle piotig
259 Dimethend 5| 5TIDO00 acetamine
260 Dimethend g, 7inngo( acetamino
BIOTIDOOO! pinoline

BIOTIDOOO! 1-(3-Trifluc
BIOTIDOOO 2- Amino-3
BIOTIDOOO! 5-Methoxy
BIOTIDO0O! 5-Methoxy

287 Atrazine-d

BIOTIDOOO! (R)-haloth:
289 Diuron-det BIOTID0OO! (R)-haloth:
294 Diuron-de! BIOTIDOOO! (R)-haloth:
118 BIOTIDOOO: (R)-3,4-Me

Noreotnine 4

OTIDOOO: (R)-3,4-Me

126 Methyl 2-(
296 N,N-Dimet
3244 Betameths

668 Simazine-Z BIOTIDOOO: {4R)-5-(me
671 Terbutylaz| BIOTID000: Homo-Tier
672 Terbutylaz g|OTIDOGO: Home-Tier
2668 Fipronil-s 1GTIDOO: {R)-1-(4-M
2670 Atenolol-gl gi57ipogo; 1-Methyl-1
BIOTIDOOO: (S)-2-(2,6-1
BIOTIDOOO: Rabeprazo
BIOTIDOOO!

https://www.norman-network.com/nds/SLE/ Mohammed Taha et. al,2022, Environ Sci Eur Doi:10.1186/s12302-022-00680-6 https://pubchem.ncbi.nlm.nih.gov/classification/#hid=10

BIOTIDOCO. Dehydroxy
BIOTIDO0O. Dehydroxy
BIOTIDOOO: (2R,35)-2-{
BIOTIDOOO, 2-Methoxy
BIOTIDO0O; 3-(furan-2- 102123094 VACPENDF InChI=15/C CYP1A2

!subslrals_ substrate_ substrate_substrate_enzyme

reaction_t2-063

1983 RZVAJINKF InChI=15/C CYP1A2; C\ Oxidation 0878
1983 RZVAJINKF InChI=15/C CYP2A6 (m Hydroxylat?7%

1868 QYMDEOQ InChi=15/C CYP2D6

O-aryl den?

4296 KKIMDKME InChI=15/C CYP2D6; C) Aromatic F—gm[
53462 ARZWATDY InChI=15/C CYP1AZ; C\N-Hydroxy’ o [~ it

151182 DNBPMBJF InChI=15/C CYP2D6

O-Demeth; o

176 306330
178 186ssesea

151182 DNBPMBJF InChI=15/C CYP1A2;CY. N'dEiSDPH:'uOE,[ 1rsomse1L

445258 BCQZXOM1InChi=15/C CYP2EL

Oxidation |pqgg !

445258 BCQZXOM! InChI=15/C CYP2A6; O\ Reduction lggs7 |
445258 BCQZXOMI InChI=15/C CYP2A; C\ Reduction log1a | ioes

1483000484
1520856775

667458 SHXWCVY(INChI=15/C CYP1A2; CY Methylene,0405 & isaseion

sregmzzrs

667458 SHXWEVYC INChI=15/€ CYP2D6 (m N-dealkylz0746 | oz
748472 JPXPPUOC InChI=1S/C CYP2C19;C Dehydroge3.112
3282572 UGJUNCIB! InChl=15/C CYP2CB;CY Aliphatic H:0781
3282572 UGJUNCJE! InChl=15/C CYP2CB;CY O-Demeth3-112

6951129 NEGYEDYH InChI=15/C CYP2D6
9796365 LVXVIPZBM InChI=1S/C CYP2D6
9912743 DRSJLVGDS InChI=1S/C CYP2C9

0-Demeth:2438
N-DemethL161
0-Desmet0252

0619

9949396 BSXAHDON InChl=15/C CYP1AZ;CY S-OXIDATIV
9949996 BSXAHDON InChI=1S/CCYP1AZCY unesmatr’_

10104880 CKVDCQYL InChI=15/CCYP3A4

Thiohene ¢

10104880 CKVDCQYL InChi=15/C CYP1A2; C\ Aromatic b

10113945 AFBDSAJO InChi=15/CCYP3A4

Dehydroge

23192118 JGFONUZH InChI=15/C CYP1AZ;CY O-Demeth

AliphaticH

.CSV

DOI 10.5281/zenodo. 7781622

947

& downloads

621

@ views

Pub@hem

Browse NORMAN Suspect List Exchange Tree

= NORMAN Suspect List Exchange Classification 7 » 114,199
» 513 | EUCOSMETICS | Combined Inventory of Ingredients Employed in Cosmetic Products (2000) and Revised Inventory
» S25| OECDPFAS | List of PFAS from the OECD 7 3,678
» 536 | UBAPMT | Potential Persistent, Mobile and Toxic (PMT) substances 7 254
L] L] L] L] L] L] L]
L] L] L] L] L] L] L]
573 | METXBIODE | Metabolite Reaction Database from BioTransformer 7 » 3,137
r-----------------------
S74 | REFTPS | Transformation Products and Reactions from Literature 2~ 253 |
‘-----------------------
S75 | CyanoMetDB | Comprehensive database of secondary metabolites from cyanobacteria 2 » 2,090
576 | LUXPHARMA | Pharmaceuticals Marketed in Luxembourg 2 2 812
S77| FCCDE | Food Contact Chemicals Databasev50 ? 2~ 5,968
578 | SLUPESTTPS | Pesticides and TPs from SLU, Sweden 7 » 389

579 | UACCSCEC | Collision Cross Secfion (CCS) Library from UAntwerp 2 » 148

580 | PFASGLUEGE | Overview of PFAS Uses 2~ 988

$81| THSTPS3 | Thirdhand Smoke Specific Metabolites 2 | » 51

(NORMAN-SLE)

Suspect List Exchange
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I REFTPS

Research Paper | Open Access | Published: 08 July 2021

VlHﬂIlllILEMi LC-HRMS screening of per- and polyfluorinated alkyl
substances (PFAS) in impregnated paper samples and

Metabolic products and pathways of

fluorotelomer alcohols in isolated rat Breakdown Prodycts‘t from Perfluorinated Alkyl Substances contaminated soils

(PFAS) Degradation in a Plasma-Based Water Treatment
hepatocytes Process
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Figure 4. Proposed degradation pathway for PFOA and PFOS in plasma treatment. Note that of the PFAS shown only perfluoropropanoic acid
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I REFTPs in PubChem

PO OL@®

el Corrosive Irritant Health Hazard

7.1 Transformations Irritant Health HazardEnvironmental Hazard
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.‘a,\g{{#%: 82 monoPAPs -rv,&#?x 82 FTOH Dephosphorylation bas6s 101021/es070126x Precursor = 8 Precursor = 7

TP = 20 TP =27

W

8:2 FTOH Hydrolysis/Dephosphorylation 24668 10.1021/es070126x

4.2.2 MS-MS 600

{ Instrument Shimadzu Nexera UHPLC, AB Sciex 5500 QTrap mass spectrometer: Ascentis Express FS (methaod [). Kinetex C18 {method |1} I
I Collision Energy 15 eV : 5 OO
I Fragments 412.96643:1.5, 118.99147:3, 168.98827:53, 218.98508:21, 368.97550:100 ' 5 1 1
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Reference for Dataset S74 | REFTPS | Transformation Products and Reactions from Literature doi:10.5281/zenodo.4318838
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Non-target Analysis with patRoon

« Automated processing of
HRMS data requires data
mining software which
depends on curated data
for annotation

« patRoon 2.0 offers
extensive TP screening
exploited in this case

Rick Helmus et al., 2021 10.1186/s13321-020-00477-w
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I Application of REFTPs in NTA workflow with patRoon
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TP screening results in WWTP samples

rank annotated sim
suUsp_name susp_estiDLevel
{comp) {comp/both) O
Sulfamethoxazole 1 0.53/0.53 23 g
— 7/ “OH
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ylInitramide o ° Perfluorobutanesulfonic acid

Perfluorobutanesulfonic acid 0.42/042 : Pa rent com pou nd |n
Perfluorovaleric acid-TP2 0.42 /0.42 : Sus pe Ct | I St

Perfluorohexanesulfonic acid-TP1 0.42 /0.42

Fipronil 1 0.7/0.7 3a
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I Summary

* Importance of transformation product data

* The need to curate them from the literature

= & The Brussels Times
No eating eggs from hens ‘in the whole of
Flanders’ due to PFAS contamination

= Identified Pathway

.........

* How to create a FAIR chemical dataset: REFTPS

Application of REFTPs in NTA workflow
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