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Supplementary Figure 1: Score distance and orthogonal distance matrix used for outlier detection. Samples in the highlighted area were
considered outliers in (A) plasma and (B) CSF. C = controls, PD = Parkinson’s disease
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Supplementary Figure 2: Intensity levels for potential PD plasma marker panel determined by our PLS model showing relative differences
in abundance in each patient analysed. Red: controls, grey: Parkinson’s disease (PD) patient. * Statistically significant change according to

Welch’s t-test statistics or Wilcoxon test (p-value < 0.05) after FDR correction.
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Supplementary Figure 3: Top 100 proposed metabolites in the plasma PLS model. Each individual scaled VIP score plotted from the highest
to the lowest value. Dashed line: cut-off used to determine most influential metabolites in the model based on the point where the slope flattens

(threshold = 68).
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Supplementary Figure 4: Top 100 proposed metabolites in the plasma RF model. Each individual scaled importance score plotted from the

highest to lowest value. Dashed line: cut-off used to determine most influential metabolites in the model based on the point where the slope flattens

(threshold = 59).
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Supplementary Figure 5: Intensity levels for potential PD CSF marker panel determined by our PLS model showing relative differences in
abundance in each patient analysed. Red: controls, light blue: Parkinson’s disease (PD) patient. * Statistically significant change according to

Welch’s t-test statistics or Wilcoxon test (p-value < 0.05) after FDR correction. ** Statistically significant change according to Welch’s t-test
statistics or Wilcoxon test (p-value < 0.01) after FDR correction.
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Supplementary Figure 6: Top 100 proposed metabolites in the CSF PLS model. Each individual scaled VIP score plotted from the highest
to lowest value. Dashed line: cut-off used to determine most influential metabolites in the model based on the point where the slope flattens
(threshold = 69).
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Supplementary Figure 7: Top 100 proposed metabolites in the CSF RF model. Each individual scaled importance score plotted from the
highest to lowest value. Dashed line: cut off used to determine most influential metabolites in the model based on the point where the slope flattens
(threshold = 55).
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Supplementary Table 2: Model parameters obtained for the PLS and RF models in plasma

and CSF.
Parameter PLS Plasma RF Plasma PLS CSF RF CSF
Sensitivity train 0.68 0.67 0.77 0.81
Specificity train 0.80 0.76 0.83 0.87
AUC train 0.82 0.81 0.88 0.91
Sensitivity test 0.62 0.57 0.83 0.58
Specificity test 0.71 0.71 0.75 0.83
PPV 0.68 0.63 0.77 0.77
NPV 0.65 0.65 0.82 0.67
Accuracy test 0.67 0.64 0.79 0.71
AUC test 0.77 0.66 0.90 0.81
P-Value [Acc > NIR] 0.049" 0.087 0.003" 0.032"
95% CI 0.51-0.8 0.49-0.78 0.58-0.93 0.49-0.87

PPV = Positive Predictive Value, NPV = Negative Predictive Value. 95% CI of to the overall accuracy rate of the
model calculated by using a binomal test. * p-value <0.05. Acc = accuracy, NIR = no information rate (largest class
percentage in the data e.g. the proportion of classes correctly classified by chance).



Supplementary Table 3: Current state of metabolomics research in Parkinson’s disease

Study Matrix Cohort Platform  Findings in PD
PD (n =43) CIL- 3-hydroxykynurenine  and methionine  sulfoxide 1;
Han et al., 2017 Serum PDD ( n =16) vanillylmandelic acid 1; theophylline, 5-acetylamino-6-amino-
_ LC/MS X . . -
controls (n = 42) 3-methyluracil, xanthine and citrulline|
_ 3-Methoxytyrosine, urea, homovanillic acid, guanidinosuccinic
Saiki et al., 2017 Serum PD (n = 2§4) LC/MS acid, cortisone, oleoylethanolamine, palmitoylethanolamine,
controls (n = 77) CE/MS S RN . .
citric acid and deoxycholic acid 1; long-chain acylcarnitines |
- Plasma  PD (n=49) (d)* GC/MS  medium-long chain fatty acids, aspartylphenylalanine,
LeWitt et al., 2017 CSF benzoate, serine 1 (Plasma); inosine | (Plasma)
Plasma PD (n = 26) LC/MS  3-hydroxykynuerine, kynurenic acid 1 (Plasma); anthranilic
Havelund et al., 2017 PDd (n =10) - . ’
CSF _ acid | (Plasma & CSF)
controls (n = 14)
PD (n = 41) . N
Burte et al., 2017 Plasma controls (n = 40) LC/MS  Acylcarnitine 1, 1-methylhistamine |
Trezzi et al., 2017 CSF ePD (n = 44_) @ GC/MS  Fructose, mannose, and threonic acid 1; dehydroascorbic acid |
controls (n = 43)
PD (n=22)
Wouolikainen et al., 2016 Plasma controls (n = 28) LC/MS Alanine, leucine, isoleucine | (Plasma & CSF)
CSF _ GC/MS
ALS (n=22)
PD (n =35) LC/MS  Tryptophan, caffeine and its metabolites, bilirubin and
Hatano et al., 2016 Serum controls (n = 15) GC/MS  ergothioneine |; levodopa metabolites and biliverdin 1
PD (n=92) L N ) )
Luan et al., 2015 ) PD (n = 108) LC/MS Pli’ithyvaydva_rlatllons in bre}gcned chalanmlno ﬁuq metabollts]m,
Luan et al. 2015a Urine controls (n = 65) coms 9 ycmel_ envatlon',1 ste:oll hormone I|_osynt esis, tryptophan
controls (n = 104) metabolism, and phenylalanine metabolism
PD (n = 10) i .
Ohman and Forsgren, 2015 CSF _ H-NMR  Alanine, creatinine and mannose |
controls (n = 10)
Plasma PD (n = 20) Methlon!ne, threonlne,. alanl_ne_, serine, pyroglutamate anq
Trupp et al., 2014 CSE controls (n = 20) GC/MS  ketoleucine 1 (Plasma); creatinine and tryptophane | (CSF);
B C16 and C18 fatty acids | (Plasma)
. PD (n =48) LC/MS  3-hydroxykynuerine and kynurenic acid 1; acetylated amino
Lewitt et al., 2013 CSF controls (n = 57) GC/MS  acids and GSSG |
rPD (n = 39) LC/MS
Roede et al., 2013 Serum sPD (n =41) N8-acetylspermidine 1
controls (n = 20)
Pyruvate, sorbitol, myoinositol, ethymalonate and propylene
PD (n = 43) (d) glycol 1; suberate, methylmalonate, galactitol, citrate, malate,
Ahmed et al., 2009 Plasma . H-NMR  succinate, glycerol, isocitrate, ethanolamine, ascorbate,
controls (n = 37) . .
threonate, gluconate, acetate, trimethylamine, glutarate,
methylamine and glucolate |
PD (n = 41)
Johansen et al., 2009 Plasma LRRK2 (n=12) LCECA  Hypoxanthine and other purines |
controls (n = 20)
PD (n =23) (f) . . . . .
. Serum ’ Various monosaccharides, sugar alcohol, suberic acid (urine) 1;
Michell et al., 2008 Urine controlifgn =23) GC/MS D, 2-mercapto-4,6-diaminopyridine, Octenoic acid, Urea |
PD (n = 60) U .
Bogdanov et al., 2008 Plasma LCECA  8-hydroxy-2-deoxyguanosine 1; uric acid and glutathione |

controls (n = 25)

Abbreviations: ePD = early stage PD, rPD = rapid progress PD, sPD = slow progress PD, PDd = Parkinson’s disease patients receiving L-
DOPA, CIL-LC/MS = Chemical isotope labeling liquid chromatography mass spectrometry, CE = capillary electrophoresis, GC = gas
chromatography, H-NMR = Proton nuclear magnetic resonance, LCECA = high performance liquid chromatography coupled with
electrochemical coulometric array detection, CEA = colorimetric enzyme assay, (f) only females, (d) drug naive. LRKK = PD patients with
LRRK?2 gene mutation. * collected twice with an interval up to two years.
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