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Conclusion

Workflow for LC-HRMS Metabolite Annotation MALDI-HRMS Spatial Residue Analysis

Steps 1-3: Lactuca sativa and Eisenia fetida were exposed to a six-pharmaceutical mix (atenolol, enrofloxacin, erythromycin, ketoprofen, sulfamethoxazole, tetracycline) in soil or water. Root and leaf samples of Lactuca sativa, | | Pre-step: £isenia fetida was initially exposed to a mixture of three pharmaceuticals—enrofloxacin, erythromycin, || 5 oyl high-throughput  workflow
Eisenia fetida, as well as soil and water samples were collected at multiple time points during the exposure experiment and analysed using a validated QUEChERS extraction method. and tetracyc!lne, each representing a distinct class. Samples were collected at 0-, 1-, 3-, and 5-days post-exposure followed for annotating oharmaceutical
Step 4: Metabolite structures were predicted via literature review, software tools (BioTransformer 3.0, GLORYX, enviPath), and known metabolic pathways. by a depuration step. _ _ . , , , metabolites in environmental
Step 5: In-silico MS/MS libraries (ESI+/-) were generated using CFM-ID 4.0, aided by a custom script developed at BUT FCH and FEEC. Step 1: Earthworms were euthanized by freezmog at -20 " C, embedded in OCT compound, and sectioned at a thickness samples (lettuce roots and leaves,
Step 6: Water and lettuce extracts were analysed at Shimadzu Europa GmbH using LCMS-9050 (DDA & DIA, ESI+/-). Data were processed in MS-DIAL 4.0 and statistically evaluated with MetaboAnalyst 4.0. of 1015 um using a cryostat maintained at -20 ° C. The tissue sections were then mounted onto ITO-coated slides. and earthworms) was developed
Step 2: Consequently, DHB (30 mg-mL™" in MeOH:H20 70:30 with 0.25% TFA) was sprayed onto the sample using using open-source tools
Uptake of pharmaceuticals by lettuce Metabolism of pharmaceuticals @ Sample collection at various exposure times, @ A triplet approach for the structure prediction In silico prediction of mass LC-HRMS analysis of unknown metabolites, the iMLayer AERO system (Shimadzu, Japan). Matrix application was carried out with the following settings: stage speed | | -~ 4"| c-HRMS Combining software
and earthworms in a contaminated environment i lettuce and earthworms followed by QUEChERS extraction of pharmaceutical metabolites spectral libraries based followed by software-based data processing | 40 mm-s™, drying time 30 s, 8 layers, wash after 8 layers, nozzle distance 5 cm, and scan pitch 1 mm. orediction,  literature  review
P I on metabolite structures Step 3: Optical images of earthworms were captured using an optical microscope in the iMScope™ QT (Shimadzu, Japan) and kn’own athwavs 3 762’
' " 1)Spftware-basgd prediction jia |. before matrix application. MSI was performed with the same instrument equipped with an Nd:YAG laser (355 nm) under metabolites werep redic)’:e'd for’ six

2) Literature review : (M) atmospheric pressure. Laser parameters: 80 shots, 2000 Hz repetition rate, 5 ym diameter, 20 um X 20 pym pitch, P
3) Common metabolic pathways 80 ’ d776 | ) v, The iMS ™ T led LCMS-9030 (Shimadzu. J L e parent compounds (atenolol,
0_?_« . h blAL Ie;]nOde s.car?r?ﬁ]rg”x?;?ga 10eo(|) cope™ QT was coupled to an - (Shimadzu, Japan) operating in positive ion enrofloxacin, erythromycin,
-~ 360 MS- ; At aNs , , ketoprofen, sulfamethoxazole,
/ \.‘ _(w gw Step 4: Data processing was performed using IMAGEREVEAL MS (Shimadzu, Japan). tetracycline). In  silico MS/MS
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libraries were generated for both
. CHy .. . .
/ Unknown / 20 ionization modes and analysed using
metabolites ~ 4“0 MS-DIAL for DDA and DIA data.
il TR B @ Cryosectioning Matrix application MALDI-MS analysis Data visualization In total, 26 statistically signiticant
m/z SR : T | metabolites (p < 0.05) were
Software Prediction Literature Search Table 1 Presence of parent drugs and their metabolites in samples of earthworms and lettuce (roots and leaves) annotated. Additionally, these results
at different exposure times demonstrate that neglecting

pharmaceutical metabolites leads
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Fig. 2 Venn Diagram Comparing Metabolite Identification Tetracycline o ol o o + o o o o ol ol ol ol Fig 3. Spatial distribution of veterinary antibiotics in earthworm tissue visualized by blend MS images (Enrofloxacin = Red;
Efficiency Across Different MS/MS Modes, Showing Tetracycline-L 82 ol ol ol Tetracycline = Blue and Erythromycin = Green). Time of earthworm exposure to contaminated soil is noted in bottom left, and “H”
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