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S1: Plate design for exposure experiments

tability ctrl C1}|
(xug/mi) |

|[Stability ctrl C
\\ (yug/mi)

Figure S1: Plate design for the exposure experiment with zebrafish embryo(ZFE). Ctrl = control, C1 = treatment condition 1, x =
lower concentration of compound, y = higher concentration of compound, C2 = treatment condition 2. (Partly created in
BioRender, https.//BioRender.com)
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S2: Details of the sample extraction

The sample preparation and extraction protocols were adapted from the LCSB Metabolomics Platform
(RRID: SCR_024769) protocols previously reported by Heins-Marroquin et al [46] and Talavera Andujar et
al [47]. The same extraction and measurement protocol was used for both of the above-listed
experiments. Before extraction, samples were briefly thawed on ice. For extraction, 600 mg of ceramic
beads (size 1.4 mm; bead for Precellys homogenisers, QIAGEN, 13113-325) and 1000 pL of extraction fluid
containing methanol (MeOH)/Milli-Q H,O/internal standard (15:3:0.5 ratio, v/v/v) were added to the
tubes on ice (4°C). The mixture was homogenised at 6000 rpm for 30 seconds, then 120 pL of Milli-Q H,0
at 4°C and 400 pL of chloroform were added, and the mixture was incubated for 10 minutes at maximum
speed. After centrifugation at 15,000 rpm for 5 minutes, 760 pL of the supernatant was transferred to a
1.5 mL Eppendorf tube, along with 200 pL of Milli-Q H,0 and 200 pL of chloroform. This mixture was
vortexed and centrifuged again for 5 minutes. The lower phase (300 plL) was collected, evaporated to
dryness using a SpeedVac, and then reconstituted with 100 pL of 0.1% formic acid (FA) in Milli-Q H,0 and
MeOH solution in a 90/10 (v/v) ratio. Finally, samples were filtered through PHENEX PTFE 4mm syringe
filters (0.2 um) into LC vials for measurement. Similarly, 100 uL of stability controls (when used) was
extracted. Additional details can be found in the Sl Section 2. Although this extraction technique has not
been optimised for PFAS recovery, it was used in this study for consistency with other compounds. For
quality control, two extraction blanks were made by extracting 100 pL of Milli-Q H,0, and two pooled
guality samples were made by aliquoting 5 pL of each sample into LC vials. These samples were injected
first, then after every five samples and again at the end of the measurement, as recommended by
Broadhurst et al. [48]. In addition, Milli-Q H,0 blanks were prepared using 100 uL of Milli-Q H,0 to test
system stability and measured alongside the samples.

s Chloroform + MeCH + chloroform + H,0
a0 H,O + Cercmlc beads Upper phase for polar
i |
Transfer supernatant for [u compounds (HILIC)
Ilqmd liquid extraction
| -
f ! Lower phase for nonpolar
| compounds (reverse Phase)
homogenization o il :
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T | el l
=
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U
- = \m .
b * 4= @.
(] M_.,.,'.“
LC-HRMS measurement with Sample reconstitution Sample drying @-4°C
an inclusion list & filtration with Speedvac

Figure S2: Sample extraction process. LLE with chloroform and water protocol from the LCSB metabolomic platform, previously
reported by Heins-Marroquin et al and from Talavera et al. [1, 2]
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S3: Generation of analogous TPs from literature

The analogous TPs were generated by first comparing compounds structurally similar to the compound of
interest (i.e., compounds structurally similar to Simetryn, Chlorsulfuron, Metconazole, Bisphenol AF, and
ADONA). These structurally similar compounds can be seen in Sl Table 2. The SMILES of the compounds
of interest (e.g., Simetryn) is used to search for structurally similar compounds from the PubChem
database. Filtering of the results is done by filtering for compounds with Pharmacology and Biochemistry
content in PubChem (this is the contents section in which transformation products are found), Figure S3.
The transformation products were then retrieved from the PubChem transformations section, Figure S4A.
Then ACD/ChemSketch (Freeware) 2021.2.1[3] is used to draw analogous TPs to those of structurally
similar compounds, Figure S4B. For example, to generate the TPs of Simetryn, terbutryn, a structurally
similar compound to simetryn, with TPs such as Hydroxy-dethiomethyl-terbutryn, Deethylterbutryne, and
t-Butylhydroxy-terbutryn in the PubChem database is used. The transformation of terbutryn to Hydroxy-
dethiomethyl-terbutryn, Deethylterbutryne, and t-Butylhydroxy-terbutryn a thioether substitution, N-
dealkylation and oxidation, respectively. A similar transformation is then applied to the Simetryn
Hydroxyethyl-simetryn, Desethyl-simetryn, and Hydroxy-simetryn. See Figure S3Figure S4 for more
details.
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Figure S3: Expert curation of analogous TP: Step 1, searching for structurally similar compounds with documented TPs in PubChem
database.
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Figure S4: Expert curation of analogous TP: Step 2 (A), obtaining TPs of structurally similar compounds from PubChem
Transformation, Step 2 (B), drawing the analogous TP ChemSketch.

S4: Validation of the suspect screening results

For extra validation of the suspect screening results, each relevant feature from the
featureGroupScreening.csv file from patRoon is double-checked in the .Raw file is explored using the Qual
Browser app in the Xcalibur software. The mz value of the feature is used to check for peak shape, peak
intensity, RT and spectral data acquisition Figure S5. A good peak is a symmetrical or Gaussian peak, while
the peak intensity threshold is set at 1.0 x 10° for a good peak intensity. The RT should match the RT where
the MSMS or MS? spectral data is retrieved. The spectral data is then performed in silico fragmentation
with the MetFrag web application [4], using the custom databases (ZFPMTTPs and ZPMS90TPs) as a
dataset or annotation Figure S6. Results from MetFrag, including the MoNA scores and number of in silico
peak matched, are used to assign identification confidence levels based on criteria similar to those used
in the patRoon identification system (Figure S7) [5, 6]. However, there are specific distinctions for levels
3b and 3c. For level 3b, a good in-silico MSMS match occurs when more than three experimental
fragments correspond with MetFrag fragments. In level 3c, the suspect mass, formula, and tentative
structure are identified, but no MSMS fragments are available.
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Figure S5: Step1, in data validation, chromatographic peak inspection and spectral list acquisition
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Figure S7 Step 3, results from MetFrag showing the peaks, number of in silico peak matched and MoNA score.

S5: Persistent substructure characterisation for 36 PM
compounds

S5.1. Triazines
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S5.2. Triazoles
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(1,2,4-triazole) in red.
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Figure S16: Proposed transformation pathway for A) propiconazole & B) triadimenol, highlighting the persistent substructure

(1,2,4-triazole) in red.
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Figure S17: proposed transformation pathway for A) fenbuconazole, B) paclobutrazol and C) Pyroxsulam, highlighting the

persistent substructure (1,2,4-triazole) in red.
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Figure S18: Proposed transformation pathway for A) GenX, B) PFPrA, C) PFHxS & D) TFA.
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