Supplementary Information

Table S1. Plasma concentrations of all the anionic compounds detected in this experiment. The data were
expressed as means £+ SD. S, Sham; C, Control; K, AST-120 (Kremezin®). P values from Tukey’s test were
shown for the compounds which were significant by ANOVA with Benjamini-Hochberg correction.

Compound name Sham (uM) (n=3) Control (uM) (n=13) AST-120 (uM) (n=11) |-Pvalue (Tukey's multiple comparison procedure) |

SvsC SvsK CvsK

Butanoate 20.00 =+ 529 818 =+ 221 733 = 171 <0.0001 <0.0001 0.6783

4-Pyridoxate 023 =+ 0.08 0.87 =+ 0.46 0.17 = 0.07 0.0149 0.9571 <0.0001

o-Hydroxybenzoate 3.90 == 246 7.60 =+ 3.06 277 = 1.00 0.0562 0.7474 0.0001

4-Oxopentanoate 253 = 040 456 =+ 0.76 320 =+ 1.03 0.0034 0.4731 0.0021

Allantoate 447 =+ 0.29 1492 =+ 355 12.08 =+ 4.19 0.0005 0.0111 0.1661

Citrate 69.33 =+ 24.01 238.46 =+ 67.15 211.64 =+ 52.60 0.0004 0.003 0.515

cis-Aconitate 370 =+ 131 1.97 =+ 3.20 13.04 =+ 366 0.0018 0.0006 0.712

Malonate 443 = 1.21 6.70 = 1.07 741 = 0.99 0.0069 0.0006 0.2454

Hippurate 16.33 =+ 5.03 41.46 =+ 20.64 1655 =+ 553 0.0403 0.9997 0.0014

Isocitrate 327 =+ 078 11.87 =+ 332 1044 =+ 357 0.0012 0.0075 0.5474

N-Acetylneuraminate 403 = 040 578 =+ 1.04 458 =+ 090 0.0208 0.6503 0.0127

N-Acetylaspartate 063 =+ 0.29 236 = 0.77 212 = 0.73 0.003 0.012 0.6964

Indoxy! sulfate 757 =+ 450 2518 =+ 19.13 572 =+ 475 0.1403 0.9774 0.0063

Glutarate 1057 =+ 1.69 2677 =+ 6.87 2645 =+ 9.38 0.0092 0.012 0.9946

Saccharate 0.78 = 0.00 210 = 074 239 = 085 0.0303 0.0086 0.6204

Isethionate 263 = 025 464 =+ 1.82 6.53 = 247 0.2979 0.0202 0.0839

Homovanillate 210 = 0.30 6.57 =+ 265 570 =+ 1.80 0.0112 0.0489 0.6069

Glucuronate+Galacturonate 3.63 =+ 0.85 1428 =+ 7.09 10.14 = 417

3-Phenylpropionate 717 = 1.80 9.92 =+ 226 125 = 219

Cholate 423 =+ 344 10.10 =+ 4.91 492 =+ 499

5-Oxoproline 4067 =+ 7.64 53.38 =+ 10.51 4627 =+ 520

Asp 6.00 = 035 1235 =+ 5.06 9.16 = 3.12

Phenaceturate 130 =+ 0.00 472 = 432 164 =+ 0.69

2-Hydroxyisobutyrate 653 =+ 1.55 1492 =+ 583 13.87 =+ 4.18

Azelate 0.87 =+ 0.07 122 =+ 033 097 =+ 0.20

Pantothenate 220 =+ 0.20 354 =+ 1.10 276 =+ 0.83

2-Hydroxy-4-methylpentanoate 0.56 =+ 0.00 284 =+ 229 371 =+ 194

Malate 16.67 =+ 586 2992 + 9.66 2855 =+ 872

N-Acetylglutamate 0.43 =+ 0.00 075 = 0.25 067 =+ 021

Gluconate 8.40 =+ 229 16.54 =+ 5.01 1685 = 7.32

2-Oxoisopentanoate 1467 + 153 10.05 =+ 4.00 1024 = 241

Pimelate 0.93 =+ 0.04 178 =+ 059 170 = 0.64

Benzoate 5467 =+ 19.66 3885 <+ 9.86 4145 = 11.99

Fumarate 350 =+ 1.05 6.02 =+ 216 563 =+ 1.75

3-Hydroxybutyrate 242.00 =+ 23.52 318.00 =+ 116.97 250.00 =+ 51.66

Threonate 1467 = 1.15 1831 = 197 1554 + 358

2-Hydroxybutyrate 813 =+ 253 516 =+ 1.18 6.98 =+ 4.05

3-Phenyllactate 1.70 = 0.00 5.05 =+ 4.20 322 =+ 137

2-Hydroxypentanoate 18.67 = 4.16 4162 =+ 2244 4336 =+ 18.63

Glycerate 2933 + 11.55 4200 =+ 1275 3791 =+ 7.80

Hexanoate 320 =+ 0.53 305 =+ 0.76 266 =+ 046

RusP 1.20 =+ 0.00 240 =+ 178 1.66 =+ 0.83

Glycerophosphate 1.60 =+ 0.00 235 =+ 0.69 269 =+ 1.38

3-Methylbutanoate 567 =+ 0.98 538 =+ 044 521 = 0.22

Adipate 113 = 0.15 154 =+ 047 149 = 041

Laurate 537 = 0.81 644 + 143 597 =+ 1.23

Succinate 16.33 = 4.51 18.85 =+ 495 19.64 =+ 364

Pelargonate 293 =+ 0.21 329 =+ 0.58 314 =+ 051

Cysteine S-sulfate 207 =+ 025 3.16 + 225 249 =+ 144

4-Methyl-2-oxopentanoate 34.00 =+ 6.08 2569 =+ 16.12 2545 =+ 7.05

2-Oxoglutarate 2633 = 8.14 3592 =+ 19.68 3191 = 8.90

Glycolate 28.00 =+ 1.73 2754 =+ 254 2582 =+ 6.65

Octanoate 183 =+ 0.51 205 =+ 052 190 =+ 0.31

Citraconate 022 =+ 0.00 026 =+ 0.10 033 =+ 0.30

Sebacate 023 =+ 0.05 026 =+ 0.07 026 =+ 0.05

trans-Aconitate 286 + 298 259 + 134 306 =+ 123

4-Acetylbutyrate 0.90 =+ 0.87 126 = 082 127 = 0.70

Lactate 2632.33 + 639.88 | 2864.15 <+ 1463.17| 2526.82 =+ 535.87

Citramalate 062 =+ 0.28 059 =+ 0.25 067 =+ 0.33

Propionate 1433 =+ 10.10 1873 + 534 12.80 =+ 567

Pyruvate 99.00 =+ 26.15 107.54 =+ 67.44 10327 + 30.30




Table S2. Plasma concentrations of all the cationic compounds detected in this experiment. The data were
expressed as means £+ SD. S, Sham; C, Control; K, AST-120 (Kremezin®). P values from Tukey’s test were
shown for the compounds which were significant by ANOVA with Benjamini-Hochberg correction.

Compound name Sham (uM) (n=3) Control (uM) (n=13) AST-120 (uM) (n=11) |-Pvalue (Tukey's multiple comparison procedure) |

Svs C Svs K CvsK

Gly 202.33 + 23.63 317.08 =+ 50.97 24873 =+ 27.08 0.0005 0.2068 0.0011

Allantoin 14133 + 44.16 426.54 + 101.43 316.55 =+ 83.39 0.0001 0.0176 0.0179

N,N-Dimethylglycine 720 =+ 017 16.54 =+ 3.04 1545 =+ 3.08 0.0001 0.0007 0.6436

Trp 94.00 =+ 12.49 53.92 =+ 11.87 7491 + 17.44 0.0007 0.1286 0.0047

Cytosine 0.69 =+ 0.09 217 = 115 063 =+ 0.22 0.0259 0.9927 0.0004

gamma-Guanidinobutyrate 0.90 =+ 0.21 295 = 1.02 175 = 051 0.0015 0.2563 0.0033

Trimethylamine N-oxide 477 + 137 1211 = 533 19.82 =+ 7.05 0.1507 0.0019 0.0109

5-Methylcytosine 0.23 =+ 0.00 040 =+ 0.5 023 =+ 0.00 0.0373 1 0.0011

Gin 47833 + 57.50 536.08 =+ 49.51 460.55 =+ 29.34 0.1131 0.8034 0.0007

Glycerophosphorylcholine 1333 + 0.58 16.23 =+ 249 11.96 =+ 2.56 0.1697 0.6649 0.0007

Hydroxyproline 3133 + 289 49.23 £ 6.13 4527 £ 7.28 0.0006 0.0078 0.3092

N-gamma-Ethylglutamine 293 =+ 0.50 533 = 1.19 420 =+ 0.79 0.0026 0.1443 0.0271

1-Methylnicotinamide 045 =+ 0.08 042 =+ 0.24 0.15 =+ 0.02 0.9691 0.036 0.0022

Creatine 163.00 =+ 47.15 14200 =+ 46.51 90.09 =+ 15.69 0.6541 0.0156 0.0061

Homoarginine ; N6,N6,N6-Trimethyllysine 120 + 0.10 264 = 0.58 303 =+ 0091 0.012 0.0018 0.3955

Citrulline 57.67 =+ 18.15 176.15 = 40.80 169.55 =+ 59.99 0.0024 0.0046 0.9412

Nicotinamide 135 + 053 153 =+ 0.37 099 =+ 0.25 0.6886 0.2646 0.0022

SDMA 046 =+ 0.08 080 =+ 0.12 082 =+ 0.19 0.004 0.003 0.9565

ADMA 0.18 =+ 0.01 044 =+ 0.07 045 <+ 0.16 0.005 0.0042 0.978

Anthranilate 017 + 0.00 415 =+ 3.54 050 =+ 1.09 0.0627 0.9793 0.0061

Ala 331.00 + 43.31 499.54 =+ 75.89 46245 =+ 70.42 0.0032 0.0245 0.4268

gamma-Butyrobetaine 2.03 =+ 0.40 183 =+ 043 141 = 0.19 0.6436 0.0298 0.0189

Dihydrouracil 368.33 + 16.17 76523 + 338.80 41773 + 194.78 0.0766 0.9577 0.0121

Imidazole-4-acetate 1.70 = 017 389 =+ 1.80 239 = 044 0.0382 0.6986 0.0254

GABA 1.07 = 0.14 081 =+ 0.13 071 = 021 0.0515 0.0081 0.3724

Creatinine 25.00 = 1.73 7431 + 20.74 73.09 =+ 30.70 0.0124 0.0167 0.992

Glu 7433 + 7.64 108.31 + 20.86 84.45 =+ 24.09 0.0539 0.7535 0.0322

Asn 4133 =+ 6.43 5131 + 813 4300 =+ 588 0.0947 0.9317 0.0236

Thr 196.00 =+ 47.15 262.15 =+ 45.14 22236 <+ 30.38

Spermidine 0.10 =+ 0.00 028 =+ 0.15 0.16 =+ 0.07

5-Methyl-2'-deoxycytidine 0.87 =+ 0.14 123 =+ 023 114 =+ 0.13

3-Methylhistidine 19.33 = 3.21 4269 =+ 6.34 4527 =+ 19.81

1-Methyladenosine 0.27 =+ 0.10 0.16 + 0.07 0.15 =+ 0.05

alpha-Aminoadipate 143 =+ 0.15 237 =+ 0.56 226 = 049

Pipecolate 323 =+ 1.10 11.92 = 294 13.54 =+ 8.00

Pro 187.00 =+ 38.57 236.15 + 37.96 24191 =+ 21.09

4-(beta-Acetylaminoethyl)imidazole 022 =+ 0.12 0.18 =+ 0.09 0.12 =+ 0.05

N-Acetylglucosamine 477 = 0.15 6.72 + 1.13 6.08 =+ 1.52

Glucosamine 061 =+ 0.04 059 =+ 0.18 041 = 024

Taurine 14500 =+ 57.58 276.69 <+ 88.64 248.82 + 87.64

Lys 343.00 =+ 38.31 466.92 =+ 101.17 457.64 + 64.52

Tyramine 020 =+ 0.08 043 =+ 0.18 0.44 =+ 017

Asp 750 =+ 1.00 1435 =+ 492 1201 =+ 534

Triethanolamine 197 + 029 388 =+ 1.30 392 =+ 175

Gly-Leu 040 =+ 0.00 073 =+ 0.31 059 =+ 0.23

Putrescine(1,4-Butanediamine) 0.68 =+ 0.07 058 =+ 0.21 048 =+ 0.11

Glutathione(ox); Glutathione(ox) divalent 0.55 =+ 0.00 134 =+ 088 091 =+ 0.59

5-Hydroxylysine 147 =+ 0.15 1.65 =+ 0.62 204 =+ 055

Cystathionine 120 =+ 0.00 186 =+ 055 172 + 058

Sarcosine 6.17 = 0.90 795 + 1.87 807 =+ 1.26

o-Acetylcarnitine 813 =+ 135 874 =+ 259 703 = 191

Cytidine 3.13 =+ 068 388 =+ 1.03 329 =+ 0.80

Betonicine 037 = 0.09 056 =+ 0.18 049 =+ 0.16

Phe 58.67 = 4.04 63.77 = 10.69 68.00 =+ 6.74

Guanidoacetate 547 + 095 568 =+ 1.33 488 =+ 085

beta-Ala 327 =+ 031 291 + 045 275 = 049

7-Methylguanine 0.17 = 0.00 028 =+ 0.11 026 =+ 0.10

Hypotaurine 380 =+ 072 375 =+ 0.88 328 =+ 049

N-epsilon-Acetyllysine 079 =+ 0.3 1.02 =+ 0.31 1.04 =+ 0.13

Ectoine 1.50 =+ 0.40 455 =+ 377 4.09 = 1.49

Azetidine-2-carboxylate 0.61 =+ 0.00 085 =+ 0.25 0.86 =+ 0.26

Kynurenine 130 =+ 020 164 = 035 166 =+ 0.39

Arg 137.00 =+ 23.64 27585 =+ 164.02 255.09 =+ 119.46

Ser 163.00 =+ 30.32 18323 =+ 32.17 164.82 =+ 34.44

Guanidinosuccinate 039 =+ 023 054 =+ 0.23 071 + 0.56

Ornithine 52.00 =+ 21.93 7554 + 17.28 7155 + 36.26

Anserine 162 =+ 096 108 = 078 177 = 181

2'-Deoxycytidine 2333 = 4.04 20.69 =+ 3.66 20.55 =+ 3.01

Carnitine 6433 + 8.39 56.00 =+ 1248 59.73 = 10.18

Betaine 14400 =+ 4454 124.46 =+ 23.10 13482 + 29.16

Met 4833 =+ 551 59.85 =+ 21.20 6327 <+ 16.86

Val 167.67 =+ 23.44 153.69 =+ 22.79 163.64 =+ 27.19

Leu 136.00 =+ 20.88 133.00 =+ 33.29 147.18 = 29.31

Carnosine; Carnosine divalent 036 =+ 0.06 037 = 017 044 =+ 0.22

Methionine sulfoxide 723 = 142 8.03 =+ 187 751 = 081

Uridine 16.00 =+ 0.00 2246 =+ 11.00 2336 =+ 1232

His 6433 =+ 551 69.92 =+ 10.28 68.36 =+ 8.04

Urocanate 099 =+ 053 211+ 200 496 =+ 1201

2AB; 2-Aminobutyrate 497 =+ 061 490 =+ 1.02 459 =+ 075

Thiamine 823 =+ 153 977 + 436 863 =+ 292

Cysteine-glutathione disulphide 0.89 =+ 0.28 140 = 1.12 122 =+ 092

5-Oxoproline 27.00 = 173 33.85 =+ 8.21 3155 =+ 19.79

Tyr 40.67 =+ 4.04 46.15 =+ 13.92 45.09 =+ 9.21

Histamine 028 =+ 0.10 035 =+ 0.30 030 =+ 0.10

lle 68.33 + 9.50 67.54 + 11.84 69.45 =+ 13.44




