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Supplementary Table 1. Mean metabolite concentrations (pmol*uL-") with standard deviations (SD)

and results of pairwise comparison prior and after the adjustment for age and sex. Additional data to

Table 1.
. Adjusted for
. Mean (SD); in picomoles/pL Unadjusted for confounders confounders
Metabolite p-values p-values
CN naive-iPD iPD AD naive-iPD naive-iPD| iPD vs iPD vs AD
(n=93) (n=7) (n=103) (n =28) vs iPD vs CN AD
2-Ambut 22.03(6.72) | 24.34 (9.77) 20.7 (5.33) | 20.49 (8.59) 0.37 0.51 0.38 0.27
3-AA 0.04 (0.01) 0.03 (0.01) 0.04 (0.02) 0.03 (0.01) 0.55 0.32 |6.20E-05 0.002
3-HK 0.04 (0.02) 0.05 (0.06) 0.05 (0.04) 0.03 (0.01) 0.22 0.98 0 1.05E-03
4-OH-Pro 11.37 (5.01) | 13.97 (6.83) | 12.16 (4.94) | 12.41 (5.35) 0.48 0.28 0.93 0.51
Ala 414.07 (81.01)[438.91 (119.44)432.91 (90.87)| 407.2 (80.2) 0.96 0.67 0.18 0.02
Arg 81.5(20.04) | 76.93 (24.66) | 73.81(15.54) | 85.11 (19.45) 0.97 0.56 0.02 0.27
Asn 41.65(6.23) | 42.59 (7.95) | 42.59(6.61) | 38.65 (4.35) 0.91 0.81 |4.46E-04 0.01
Asp 9.69 (5.32) 10.81 (5.71) | 12.57 (4.99) | 9.83 (3.82) 0.42 0.96 0.02 0.002
B-ala 4.52 (1.59) 4.69 (1.96) 5.19 (1.64) 4.41 (1.8) 0.41 0.85 0.02 0.01
Cad 0.2 (0.09) 0.13 (0.07) 0.17 (0.08) 0.22 (0.1) 0.25 0.04 0.002 0.01
Citrulline 34.61(8.12) 32.03(7.7) 33.06 (7.22) | 37.06 (9.57) 0.67 0.41 0.10 0.81
Cys 177.14 (28.59)| 160.55 (29.36) |157.78 (27.56)|191.13 (22.99)| 0.84 0.23 0 9.83E-04
GABA 0.32(0.17) 0.34 (0.19) 0.31(0.17) 0.35 (0.16) 0.56 0.75 0.1 0.94
GIn 710.1 (81.81) 729.43 (140.56) 690.75 (80.77)|711.35 (65.59)| 0.58 0.81 0.17 0.19
Glu 45.94 (20.46) | 52.99 (13.61) | 54.88 (20.47) | 38.74 (15.61) 0.91 0.12 |7.40E-05 1.76E-04
Gly 274.57 (67.96)| 268.57 (63.31) |298.52 (86.63)|294.61 (61.72)| 0.38 0.84 0.49 0.69
His 70.47 (12.75) | 75.28 (8.27) | 70.58 (11.31) | 69.25 (11.27) 0.10 0.10 0.60 0.87
Homoserine 0.37 (0.14) 0.42 (0.11) 0.43 (0.13) 0.42 (0.15) 0.90 0.12 0.50 0.32
lle 78.89 (14.87) | 81.76 (11.6) | 83.54 (17.3) | 74.58 (19.6) 0.72 0.64 0.01 0.05
L-KYN 3.02 (0.78) 2.45(0.7) 2.59 (0.7) 2.69 (0.94) 0.58 0.09 0.83 0.64
Leu 156.23 (28.16) 167.94 (29.47) 165.33 (34.58)| 139.5 (25.99) 0.31 0.18 |[1.76E-04 0.01
Lys 229.23 (33.62)| 219.13 (10.11) | 222.4 (36.23) |214.97 (35.57)| 0.72 0.15 0.26 0.05
Met 29.94 (4.36) | 30.21(3.13) | 30.62(5.23) | 27.73 (4.29) 0.75 0.83 0.005 0.04
N-acetyl-phenylalanine| 0.03 (0.01) 0.02 (0) 0.03 (0.01) 0.02 (0.01) 0.75 0.71  |2.30E-05 0.0016
Orn 63.82 (16.44) | 66.93 (26.17) | 74.95 (16.14) | 61.41 (12.1) 0.32 0.88 |7.30E-05  3.03E-04
Phe 79.92 (9.29) 80.7 (10.2) | 83.44 (11.08) | 75.63 (8.83) 0.48 0.85 |[1.75E-04 0.002
Pro 228.05 (54.83)| 274.65 (98.72) | 246.8 (76.35) |259.25 (83.25)| 0.43 0.22 0.49 0.42
Put 0.28 (0.15) 0.23 (0.07) 0.24 (0.18) 0.29 (0.15) 0.42 0.44 0.02 0.06
Sarco 1.8 (0.63) 2.08 (0.89) 1.83 (0.61) 1.7 (0.66) 0.60 0.59 0.23 0.52
Ser 89.3 (17.26) | 86.46 (16.05) 1 92.55(18.43) | 91.36 (16.96) 0.96 0.70 0.69 0.61
Serotonin 0.39 (0.22) 0.34 (0.21) 0.43 (0.32) 0.33 (0.24) 0.72 0.62 0.14 0.22
Tau 111.79 (31.34)| 124.97 (35.26) 124.91 (32.11)|121.06 (28.68)| 0.80 0.49 0.32 0.09
Thr 125.32 (23.7) | 122.05 (20.64) 137.59 (31.11)|122.77 (26.25)| 0.15 0.77 0.02 0.06
Trp 75.04 (13.19) | 78.18 (10.4) | 74.46 (12.72) | 65.49 (12.27) 0.19 0.20 0.002 0.07
Tryptamine 0.02 (0.01) 0.02 (0.01) 0.02 (0.01) 0.02 (0.01) 0.92 0.91 0.01 0.02
Tyr 86.02 (14.66) = 88.82 (7.86) 102.73 (25.51)| 78.74 (15.1) 0.01 0.28 0 8.40E-05
Val 276.45 (47.38)| 292.45 (31.63) |283.03 (53.43)|248.16 (46.45)|  0.20 0.13  [1.40E-03 0.02




Supplementary Table 2. Age and gender effects of tested cohort. Possible effects were tested via
Pearson’s correlation and Independent Samples t-test. Interactions between disease state (CN vs iPD
participants) and age/gender were tested for each metabolite/amino acid via Generalized Linear
Modelling (GLM) to determine whether either confounder had a significant effect on metabolite via

disease state.

Metabolite Mean (SD) Mean (SD) T-test Pearson's R correlation p-value Interaction CN/iPD*Age Interaction CN/iPD*Sex
Males Females p-value coefficient with age p-value p-value
Ala 6.03 (0.21) 6.02 (0.19) 0.683 0.029 0.664 0.181 0.266
2-Ambut 3.02 (0.28) 3(0.3) 0.600 -0.044 0.507 0.005 0.444
Arg 4.32 (0.23) 4.36 (0.22) 0.225 0.253 <0.001 0.675 0.417
Asn 3.75(0.13) 3.68 (0.14) <0.001 -0.094 0.155 0.463 0.022
Asp 2.22 (0.57) 2.36 (0.46) 0.034 0.120 0.069 0.449 0.715
B-ala 1.59 (0.3) 1.4(0.36) <0.001 0.043 0.518 0.095 0.006
Cad -1.78 (0.45) -1.78 (0.51) 0.977 0.221 <0.001 0.272 0.576
Citrulline 3.5(0.22) 3.52(0.23) 0.473 0.319 <0.001 0.799 0.969
Cys 5.1(0.19) 5.14(0.18) 0.145 0.500 <0.001 0.158 0.915
GABA -1.31(0.57) -1.23 (0.57) 0.329 0.186 0.005 0.619 0.754
Gin 6.56 (0.11) 6.53 (0.11) 0.018 0.084 0.202 0.483 0.076
Glu 3.85(0.42) 3.77 (0.41) 0.178 0.120 0.070 0.045 0.960
Gly 5.59 (0.2) 5.68(0.29) 0.010 0.049 0.460 0.659 0.255
His 4.27 (0.15) 4.21 (0.18) 0.009 -0.095 0.151 0.477 0.012
Homoserine -0.96 (0.37) -1.01 (0.4) 0.414 -0.037 0.578 0.291 0.684
3-AA -3.27 (0.43) -3.49 (0.44) <0.001 -0.130 0.048 0.438 0.396
4-OH-Pro 2.47 (0.39) 2.3(0.39) <0.001 0.072 0.276 0.037 0.203
3-HK -3.36 (0.54) -3.46 (0.57) 0.184 -0.116 0.080 0.078 0.659
lle 4.43 (0.2) 4.29 (0.19) <0.001 -0.115 0.080 0.964 0.239
Kyn 1(0.27) 0.97(0.28) 0.426 0.306 <0.001 0.060 0.124
Leu 5.11 (0.19) 4.97 (0.17) <0.001 -0.256 <0.001 0.335 0.082
Lys 5.4(0.15) 5.4(0.16) 0.841 0.053 0.419 0.197 0.018
Met 3.43 (0.15) 3.33(0.15) <0.001 0.133 0.043 0.639 0.023
N-Acetyl-phenylalanine -3.65 (0.45) -3.83 (0.45) 0.003 -0.101 0.126 0.562 0.700
Orn 4.22 (0.25) 4.17 (0.26) 0.208 -0.039 0.554 0.354 0.069
Phe 4.41 (0.12) 4.36 (0.13) 0.002 -0.201 0.002 0.873 0.072
Pro 5.5(0.27) 5.38 (0.25) <0.001 -0.023 0.732 0.062 0.290
Put -1.49 (0.61) -1.5(0.71) 0.952 0.097 0.143 0.541 0.172
Sarco 0.6 (0.3) 0.44(0.33) <0.001 0.131 0.047 0.150 0.947
Ser 4.5(0.19) 4.49 (0.22) 0.860 -0.004 0.952 0.406 0.244
Serotonin -1.13 (0.82) -1.35 (1.12) 0.108 0.012 0.852 0.525 0.747
Tau 4.72 (0.28) 4.81(0.23) 0.006 -0.110 0.097 0.418 0.951
Thr 4.88 (0.2) 4.81(0.23) 0.025 -0.082 0.217 0.379 0.160
Trp 4.33 (0.17) 4.22(0.19) <0.001 0.164 0.013 0.776 0.296
Typtamine -3.86 (0.45) -4.06 (0.49) 0.002 -0.044 0.508 0.535 0.315
Tyr 4.53 (0.22) 4.47 (0.22) 0.037 -0.112 0.088 0.030 0.231
Val 1 5.65 (0.18) 5.56 (0.18) <0.001 0.197 0.003 0.163 0.757



Supplementary Table 3. Mean ratios/interaction levels between CN and iPD groups. To assess

the interrelationships between metabolites, all possible metabolite ratios and interactions were

calculated for assessment between the CN and treated iPD groups.
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Supplementary Table 4. Mean ratios/interaction levels between AD and iPD. Same assessment

as in Supplementary Table 2.

Metabolite

Gin*Tyr
Cad/N-Acetyl-phenylalanine
Phe*3-HK

Asn*3-HK
Gly/3-HK
Trp*3-HK

B-ala*3-HK
Om*3-HK

Cys/3-HK
Tyr*N-Acetyl-phenylalanine
Cys/3-
Cys/N-Acetyl-phenylalanine
GIn*3-HK
Orn/Cad
3-HK*N-Acetyl-phenylalanine
Thr*3-HK
Met*3-HK
Arg/3-HK
3-HK*3-AA
Cad/3-HK
lle*3-HK
3-HK*Tryptamine
GIn*3-AA
Citrulline/3-HK
Put/3-HK
Aspartic acid*3-HK
Arg/N-Acetyl-phenylalanine
Citrulline/N-Acetyl-phenylalanine

Orn*N-Acetyl-phenylalanine
Aspartic acid*3-AA
Pro/3-HK
N-Acetyl-phenylalanine*3-AA
Leu*N-Acetyl-phenylalanine

3-HK

Lys/3-HK
GIn*N-Acetyl-phenylalanine
Trp*N-Acetyl-phenylalanine

Sarco*3-HK
Cad/Tyr
GIn*Orn

His*3-HK
GinLeu
Gly/3-HK
Thr'3-AA
GIn/Put
Ser*3-HK
Ala*3-HK
Put/3-AA
Val*N-Acetyl-phenylalanine
Cys*Cad

B-ala*N-Acetyl-phenylalanine

Phe*N-Acetyl-phenylalanine
Tau*3-HK

His/3-HK
Thr*N-Acetyl-phenylalanine
Lys*3-HK
Asn*3-AA
Leu3-AA
Ser/3-HK
Gly*3-HK
Ala/3-HK
2-Ambut*3-HK
B-ala*3-AA

*3-AA
N-Acetyl-phenylalanine*Tryptamine
Aspartic acid*Tyr
Gly*3-HK
Gin*Val
Aspartic acid/Cad
Arg/3-AA

Aspartic acid/Cys
GABA/3-HK
Trp*3-AA
Val*3-AA
B-ala/Cad
Met*N-Acetyl-phenylalanine
B-ala*Orn
4-OH-Pro/3-HK
lle*3-AA
lle*N-Acetyl-phenylalanine
Put/Tyr
Gin*lle
Met*3-AA
Cad/3-AA
Tyr*Tryptamine
Cad/Leu
Ala*3-AA
Citrulline/3-AA
Ala*N-Acetyl-phenylalanine
Sarco’N-Acetyl-phenylalanine
GIn*Thr

Met/3-HK
Aspartic acid*N-Acetyl-phenylalanine
Phe/3-HK

Aspartic acid*Tryptamine

N Mean (SD)
|CN naive-PD iPD AD| CN naive-PD AD |
93 7 103 28| 4001.77 (2008.08) 4756.41 (1511.22) 5695.77 (2774.62) 3026.21 (1297.06)
93 7 10328 9.67 (6.2) 7.01 (5.54) 7.22(5.23) 121 (5.69)
93 7 10328 29(1 sn 2.22 (0.96) 3.82(2.19) 1 95 (0.8)
93 7 10328 1.5(0.87) 147 1.91 (1.06) 99 (0.4)
93 7 10328 zsua ss (14397 63) zsaso 2: (12513 15) znso ss (13713 42) 31141 96 (12096.33)
93 7 10328 54) 5(0.92) 69 (0.79)
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