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Section 1. Protocol plasma preparation
Blood samples were collected from 22 volunteers (11 PD patients and 11 Ctrl). The preparation protocol (described below) was adapted from LCSB metabolomics platform internal protocols and several studies [1–3].
A monophasic sample extraction, using MilliQ water (H2O) (ELGA LabWater Purelab Ultra from Labtec Services) and methanol (MeOH), was selected because its simplicity, higher reproducibility and lower variance compare to the biphasic methods, in which immiscible organic solvents are added to water [4]. First, 50 µL of plasma was mixed with 50 µL of MilliQ H2O, vortexed for 60 seconds, kept in ice (5 min), and centrifuged at 12, 000 g, 4 °C for six minutes. The clear supernatant was transferred into Eppendorf tubes.  400 µL of methanol (MeOH) was added into each sample to precipitate the proteins. Then, samples were vortexed and incubated for 15 minutes at -20 °C, followed by another centrifugation step (12, 000 g, 4 °C for five minutes). The remaining supernatant was filtered with a Phree Phospholipid Removal, 30 mg / well, 96-Well Plate (Phenomenex). Afterwards, samples were evaporated to dryness in a rotary vacuum evaporator (Labconco CentriVap) and reconstituted with 126 µL of 0.1% formic acid (FA) in MilliQ H2O and MeOH (90/10, v/v). The samples were spiked with four internal standards; α-chloralose, bromopyruvic acid, sucralose and 2-ketobutyric acid-13C4-D2 to obtain a final concentration of 1 µg/ mL. Finally, samples were filtered with PHENEX-RC 4 mm Syringe Filters into LC vials with micro inserts and screw caps and injected in the LC-HRMS instrument (Fig. S1). 
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[bookmark: _Ref100315861][bookmark: _Toc104824948]Fig. S1. Sample extraction procedure for plasma samples. IS: Internal Standard, MP: Mobile Phase.
[bookmark: _Toc104824949]Section 2. Protocol feces preparation
Feces samples were collected from 19 volunteers (10 PD patients and 9 Ctrl). The extraction protocol included the non-polar and polar fraction of the feces and was adapted from internal protocols with some modifications [5–10]. A biphasic sample extraction was performed as described below. 
First, samples were homogenized with MilliQ H2O: MeOH, 1:10:10 (w/v/v) for 30 seconds, 6,000 rpm and 4 °C. To check the quality of the measurements, MeOH contained the SPLASH® LIPIDOMIX® Mass Spectrometry Standard (dilution 1:50). Then, a liquid-liquid extraction (LLE) step was performed to separate the polar and non-polar analytes by adding 500 µL of methyl tert-butyl ether (MTBE), containing Cholesteryl ester 22:1 (Sigma-Aldrich) as non-polar IS. Moreover, 120 µL of a polar mix of IS was added to each sample to ensure the quality of the measurements. The polar mix contained 10 ng /mL of 6-chloropurine riboside, 2-chloroquinoline-3-carboxylic acid, 4-chloro-DL-phenylalanine, Nε-trifluoroacetyl-L-lysine, sucralose and caffeine-trimethyl 13C3 in MilliQ H2O. Samples were vortexed (10 seconds) and incubated for 15 min, 4 °C, and 1,400 rpm. Afterwards, feces samples were centrifuged (5 min, 4 °C, 1,400 rpm). Finally, the upper organic phase was transferred to new Eppendorf tubes for the extraction of the non-polar analytes. The lower phase was moved to different Eppendorf tubes for the analysis of the polar chemicals present in the feces samples.
Then, all the Eppendorf tubes (with polar and non-polar fractions) were transferred to the Labconco CentriVap to evaporate the solvents until dryness (-4 °C for 24h-48h). Afterwards, samples were reconstituted with 180 µL of MilliQ H2O in 0.1% FA and 20 µL of MeOH (the non-polar fraction was spiked with 10 µg/mL 12-[[(cyclohexylamino)-carbonyl]amino]-dodecanoic acid (CUDA)). Then, samples were filtered with Phenex PTFE syringe filter (non-polar fraction) or PHENEX-RC 4mm Syringe Filters (polar fraction). Finally, the samples were injected into the LC-HRMS system. 
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[bookmark: _Toc100305866][bookmark: _Toc104824951]Fig. S2. Total number of features identified in the different databases tested in patRoon. After passing the QC, only features with IndividualMoNASCore >0.4 were considered and annotated. Note that for each database features identified in ESI (+) and ESI (-) were summed (duplicates were not removed). The number indicated above each bar chart is the result of the combination of all the features identified at each level for each database. 
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[bookmark: _Toc100305867][bookmark: _Toc104824952]Fig. S3. Number of features identified by suspect screening in each sample and separation mode (RP or HILIC). Note that for each suspect list features identified in ESI (+) and ESI (-) were combined (duplicates were not removed). The number indicated above each bar chart is the result of the sum of all the features identified at each level for each suspect list. The orange number on the right side of each bar indicates the number of Level 2a annotations (no number means that there are not Level 2a features).  The criteria for the feature identification levels were the same as those described in the patRoon handbook [11]. 
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[bookmark: _Ref99040613][bookmark: _Toc100233640][bookmark: _Toc104824954]Fig. S4. PCA analysis of all chemicals identified in feces samples by MS-DIAL.








[bookmark: _Toc100305688][bookmark: _Toc100305870][bookmark: _Toc100315726][bookmark: _Toc100315974][bookmark: _Toc104824955][image: PCAScore2DImage]
[bookmark: _Toc104824956]Fig. S5. PCA analysis of all chemicals identified in feces samples by patRoon and PD-MetFrag list.
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[bookmark: _Ref99040634][bookmark: _Toc104824957]Fig. S6. Multivariate statistics of all chemicals identified in feces samples by patRoon non-target and PCL list. (a) PCA scree plot showing the variance explained by 5 PCs. (b) OPLS-DA score plot showing separation across PD (green) and Ctrl (red) groups.
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[bookmark: _Ref99040640][bookmark: _Toc104824958]Fig. S7. (a) PCA analysis between PD (green) and Ctrl (red) groups. (b) OPLS-DA analysis maximize the separation between groups. These plots were built after analyzing the fecal data with the LITMIN list.
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[bookmark: _Ref99040644][bookmark: _Toc104824959]Fig. S8. (a) PCA analysis between PD (green) and Ctrl (red) groups. (b) OPLS-DA analysis maximize the separation between groups. These plots were built after analyzing the fecal data with the PD-CTD list.













Fig. S9. represents a volcano plot, which illustrates the statistically relevant features in plasma and feces, derived from the analysis with the PD-CTD list. Each dot represents a different feature, with the chromatographic method shown in brackets. As can be seen, most of the chemicals were unknown (annotated as Level 5) so the m/z was provided instead of the chemical name. In the plasma samples plot (b) you could find two dots identified as “melevodopa/ methyldopa” meaning that we did not have enough information to know which feature is (both were annotated as Level 3c). More information is available in the SI, Table S9.
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[bookmark: _Ref104824890][bookmark: _Toc104824960]Fig. S9. Important features detected in (a) feces and (b) plasma selected by volcano plot with FC threshold (x) 2 and t-tests threshold (y) 0.1. Only features identified by the PD-CTD suspect list are included in the plot. The red circles represent features above the threshold. Note both fold changes and p- values are log transformed. Increasing distance from (0,0) indicates increasing significance. 
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