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Figure S1. Validation of platelet EV sample quality. A. Size distribution of a pooled platelet EV sample was
determined by electron microscopy, which indicated the prevalence of small to medium size EVs (pool size, N = 4,
total of 364 pEVs). B. Western blotting showed the presence of TSG101 in platelet EVs, CD63 in both platelet EVs and
platelets, CD9 more in platelets and the absence of TOMM20 from both. C. Size distribution by nanoparticle tracking
analysis of the same pooled platelet EV sample that was subjected to metabolomics confirmed the prevalence of

small-medium size platelet EVs (pool size, N = 4).
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Figure S2. Heatmaps of the metabolite levels in urinary EVs after normalization to EV-derived parameters.
Normalization to CD9 optical density (OD) from western blotting, EV number from nanoparticle tracking analysis, and
EV volume (calculated based on EV number and size) yielded similar results. Patients of Helsinki Urological Biobank

project (HUB.1-3), post-prostatectomy (post), pre-prostectomy (pre).
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Supplementary Tables

Table S1. Supplementary clinical and pathological information from the prostate cancer patients. The table extends
the information provided in Table 1 with prostate specific antigen (PSA) values (controls and post (2) measured > 2-3
years after first urine sample donation or prostatectomy) and a list of other follow-up measurements, postoperative
treatment, current disease state > 2 years after prostatectomy, age and body-mass index (BMI). Chromogranin A
(CGA), gonadotropin releasing hormone (GnRh), positron emission tomography (PET), post-prostatectomy (post), pre-
prostatectomy (pre), prostate specific membrane antigen (PSMA).

Patient/sample Prostatectomy information PSA Post-operative  Follow-up  Current disease Age BMI
Gleason score  Stage Cancer(%) (ug/l) treatment state (years)

control 1 " 05 30 | 237
control2 "o 3 " s
control3 "o 2 " w3
HUB.1/pre  3+4=7 | pT2c s 62 s 316
HUB.1/post (1) <0.05 none Regular PSA remission

follow-up
HUB.1/post (2) <0.05
HUB.2/pre  3+4=7 | pT2c 2 " o3 e " 239
HUB.2/post (1) <0.05 none Regular PSA remission

follow-up
HUB.2/post (2) <0.05
HUB.3/pre ¢ 4+5=9 pT3 10  s82 72 " g
HUB.3/post (1) " 1240 GnRh Choline PET, castration

antagonist PSMA PET, sensitive stable
(Firmagon) PSA, CGA disease, no
metastasis



Table S2. List of metabolites in the UPLC-MS-MS analysis panel. Totally, 102 (urinary EVs and urine) and 111 (platelet
EVs and platelets) metabolites were included in the MS-analysis panel. The nine metabolites included only in the panel

used for pEVs and platelets are marked with light gray color. Platelet EVs (pEVSs), urinary EVs (UEVs).

Metabolite #
1

W oONGOOUBAEWN

v unu b b B DB D DD E PR DBEBWWOROWWWWWWWWNNNNNNNNNRNRRIERIERIRRRR§R
AU E WNRERPROOVUOONOUDREWNEROUOUOOWPAENOOUEWNROUOVOOMNOGOGOUUEWNERWOOOONOOOWMABANIERERO

Panel for

uEVs

Acetoacetic acid
L-Acetylcarnitine
Adenine

Adenosine

Alanine

Allantoin

Aminoadipic Acid
2-Aminoisobutyric acid
AMP

Arginine

Asparagine

Aspartic acid
Asymmetric dimethylarginine
Betaine

Carnitine

Carnosine
Chenodeoxycholic acid
Cholic acid

Choline

Citrulline

Cotinine

Creatine

Creatinine

Cyclic AMP

Cyclic GMP
L-Cystathionine
Cytidine

Cytosine
Decanoylcarnitine
Deoxycytidine
Deoxyuridine
Dimethylglycine

Folic acid
Gamma-Aminobutyric acid
Gamma-Glutamylcysteine
Glucuronate

Glutamic acid
Glutamine

Glutathione
Glyceraldehyde

Glycine

Glycocholic acid
Guanidoacetic acid
Guanosine
Hexanoylcarnitine
Hippuric acid

Histidine

Homocysteine
Homogentisic acid
Homoserine
3-Hydroxyanthranilic acid
5-Hydroxyindoleacetic acid
Hydroxykynurenine
4-Hydroxyproline
5-Hydroxy-L-tryptophan
Hypoxanthine

IMP

pEVs

Acetoacetic acid
L-Acetylcarnitine
Adenine

Adenosine
S-Adenosylhomocysteine
S-5-Adenosyl-L-Methionine Chloride
Alanine

Allantoin

Aminoadipic Acid
2-Aminoisobutyric acid
AMP

Arachidyl carnitine
Arginine

Asparagine

Aspartic acid

Asymmetric dimethylarginine
Betaine

Carnitine

Carnosine
Chenodeoxycholic acid
Cholic acid

Choline

Citrulline

Cotinine

Creatine

Creatinine

Cyclic AMP

Cyclic GMP
L-Cystathionine

Cysteine

Cytidine

Cytosine
Decanoylcarnitine
Deoxycytidine
Deoxyuridine
Dimethylglycine
Dodecanoylcarnitine
Folic acid
Gamma-Aminobutyric acid
Gamma-Glutamylcysteine
Glucuronate

Glutamic acid

Glutamine

Glutathione
Glyceraldehyde

Glycine

Glycocholic acid
Guanidoacetic acid
Guanosine
Hexanoylcarnitine
Hippuric acid

Histidine

Homocysteine
Homogentisic acid
Homoserine
3-Hydroxyanthranilic acid
5-Hydroxyindoleacetic acid

Metabolite #
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
86
87
88
89
90
85
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111

Panel for

uEVs

Inosine
Isobutyryl-L-carnitine
Isoleucine
Isovalerylcarnitine
Kynurenic acid
L-Kynurenine

Leucine

Lysine

Methionine
1-Methylhistamine
Myoinositol

NAD

Neopterin
Niacinamide

Nicotinic acid
Normetanephrine
L-Octanoylcarnitine
Ornithine

Orotic acid
Pantothenic acid
Phenylalanine
0O-Phosphoethanolamine
Proline
Propionylcarnitine
4-Pyridoxic acid
Pyridoxine

D-Ribose 5-phosphate
Serine

Sorbitol

Spermidine

Succinic acid

Sucrose

Symmetric dimethylarginine
Taurine
Taurochenodesoxycholic acid
Taurocholic acid
Threonine
Trimethylamine N-oxide
Tryptophan

Tyrosine

UDP-Glucose

Uracil

Valine

Xanthine

Xanthosine

pEVs
Hydroxykynurenine
4-Hydroxyproline
5-Hydroxy-L-tryptophan
Hypoxanthine

IMP

Inosine
Isobutyryl-L-carnitine
Isoleucine
Isovalerylcarnitine
Kynurenic acid
L-Kynurenine

Leucine

Lysine

Methionine
1-Methylhistamine
5'-Methylthioadenosine
Myoinositol

NAD

Neopterin

Niacinamide

Nicotinic acid
Normetanephrine
L-Octanoylcarnitine
Ornithine

Orotic acid
L-Palmitoylcarnitine
Pantothenic acid
Phenylalanine
O-Phosphoethanolamine
Proline
Propionylcarnitine
4-Pyridoxic acid
Pyridoxine

D-Ribose 5-phosphate
Serine

Sorbitol

Spermidine
Stearoylcarnitine
Succinic acid

Sucrose

Symmetric dimethylarginine
Taurine
Taurochenodesoxycholic acid
Taurocholic acid
Tetradecanoylcarnitine
Threonine
Trimethylamine N-oxide
Tryptophan

Tyrosine

UDP-Glucose

Uracil

Valine

Xanthine

Xanthosine



Table S3. Intra-EV concentrations of metabolites in urinary and platelet EVs. Calculated average concentrations of
metabolites inside the healthy control urinary and platelet EVs were arranged in decreasing order according to the
concentrations in the urinary EVs. The concentrations ranged from tens of mM to none. Platelet EVs (pEVs), urinary
EVs (UEVs).

Concentration inside uEVs (uM) Concentration inside pEVs (uM)
bolite name Average Stdev CV (%) Average Stdev CV (%)

Above quantification limit in all control uEV samples
Metabolite _1 Ornithine 42273.8 24860.7 58.8 191.0 214 1.2
Metabolite _2 Creatinine 15901.4 25169.6 158.3
Metabolite _3 D-Ribose 5-phosphate 6736.3 976.0 145 68772.0 27514.9 40.0
Metabolite _4 L-Cystathionine 6240.0 10646.0 170.6
Metabolite _5 Alanine 5904.0 2468.5 418 575.5 153.8 26.7
Metabolite 6  Serine 4081.2 2589.3 63.4 201.3 734 365
Metabolite 7~ Taurine 2849.0 3510.7 123.2 5275.7 91.8 17
Metabolite _8 Aspartic acid 2681.3 1086.9 40.5 49.4 183 37.0
Metabolite _9 IMP 1173.1 632.8 53.9 439.4 16.1 37
Metabolite_10  Glutamic acid 1070.9 811 7.6 3523 16.2 4.6
Metabolite _11  Hippuric acid 870.8 1187.8 136.4 16 0.7 40.5
Metabolite _12  Arginine 850.6 307.5 36.2 184.4 17 0.9
Metabolite _13  Kynurenic acid 759.6 1310.3 172.5
Metabolite _14  4-Hydroxyproline 701.1 326.3 26.5
Metabolite _15  Creatine 635.6 308.7 48.6 450.3 145.8 324
Metabolite_16  Sucrose 587.5 634.6 108.0 67.1 251 375
Metabolite_17  Carnitine 402.1 288.8 71.8 5.2 1.0 185
Metabolite _18  Trimethylamine N-oxide 3295 535.4 162.5
Metabolite 19 Guanidoacetic acid 306.3 462.3 150.9
Metabolite 20 Glucuronate 287.0 328.0 114.3
Metabolite_21  Citrulline 269.4 160.5 59.6 713 233 327
Metabolite_22  Glutathione 2329 39.7 171 383 33 8.6
Metabolite_23  Adenosine 223.0 54.3 24.4 273.2 39.7 145
Metabolite_24  NAD 1195 42.0 35.2 348 4.3 125
Metabolite _25  Choline 83.9 80.3 95.7 1139 6.8 6.0
Metabolite 26  Orotic acid 58.1 28.6 29.2 6.4 11 16.3
Metabolite _27 ~ AMP 56.7 5.6 9.8 633.1 147.4 233
Metabolite_28  Spermidine 53.2 18.1 34.0 17.8 0.8 4.5
Metabolite_29  L-Acetylcarnitine 51.4 471 91.6 51 0.1 13

_30 mma- i 415 285 68.7
Metabolite _31  Niacinamide 351 11.0 313 46.4 22 4.8
Metabolite 32~ Carnosine 318 17.0 53.5 6.8 3.7 55.2
Metabolite 33 Inosine 27.4 329 120.2 13.1 12 8.9
Metabolite_34  Xanthine 13.4 113 84.1 12 0.1 11.0
Metabolite_35  Pantothenic acid 9.0 6.2 68.3
Metabolite_36  Folic acid 7.4 4.4 59.8 0.5 0.2 35.8
Metabolite _37  Propionylcarnitine 6.7 73 108.7 0.3 0.0 5.9
Metabolite _38 Isovalerylcarnitine 4.8 37 76.6 0.0 0.0 54.4
Metabolite 39 Isobutyryl-L-carnitine 3.9 28 728 0.6 0.1 9.3
Metabolite_40  4-Pyridoxic acid 3.5 2.8 80.0
Metabolite_41  1-Methylhistamine 23 2.4 105.7
One or more samples under ificati ion limit or ized in control uEVs
Metabolite _42  Sorbitol 8765.1
Metabolite_43  Glycine 8207.7
Metabolite 44 Allantoin 44228 6122.2 138.4
Metabolite_45  Myoinositol 3282.7 1804.9 55.0
Metabolite_46  Glutamine 1594.8 412.1 125.5 30.5
Metabolite_47  Methionine 1155.2
Metabolite _48  Aminoadipic acid 490.9
Metabolite _49  Asparagine 488.3 219.7 45.0 117.8 19 16
Metabolite_50  Chenodeoxycholic acid 448.0
Metabolite _51  Histidine 293.9 180.1 69.9 38.8
Metabolite_52  Valine 260.3 40.6 15.6 160.1 13 0.8
Metabolite_53  Leucine 220.0 113.9 51.8 158.2 242 153
Metabolite_54  Succinic acid 217.5 1183 319 27.0
Metabolite _55  Hypoxanthine 1523 138.0 90.7 2634.3 43.2 16
Metabolite_56  Asymmetric dimethylarginine 136.9 176.3 128.8
Metabolite 57  Tyrosine 136.4 109.0 79.9 78.0 12.5 16.1
Metabolite 58 ~ Symmetric dimethylarginine 104.7 120.7 115.3
Metabolite_59  Dimethylglycine 793 0.2 0.1 375
Metabolite_60  Gamma-Aminobutyric acid 57.6
Metabolite_61  Cytosine 55.0
Metabolite_62  Guanosine 28.2 0.7 23
Metabolite _63  Homogentisic acid 155
Metabolite_64  Uracil 12.2
Metabolite_65  Cyclic AMP 10.8 27 27 99.2
Metabolite_66  2-Aminoisobutyric acid 9.3 3.0
Metabolite_67  L-Octanoylcarnitine 2.6 1.0 0.2 226
Metabolite_68  Normetanephrine 15
Metabolite_69  Taurocholic acid 14 12 85.6 13 0.2 135
Metabolite 70 Adenine 14 0.9 0.1 113
Metabolite 71 Decanoylcamnitine 0.8 0.2 285 0.8 0.1 11.2
Metabolite_72  Neopterin 0.6
Metabolite_73  Pyridoxine 0.2

_74  Taun ic acid 0.2
Metabolite _75  Hexanoylcarnitine 0.1 0.1 0.0 12.6

Metabolite_76  Acetoacetic acid
Metabolite_77  3-Hydroxyanthranilic acid
Metabolite_78  Betaine

Metabolite 79 Cyclic GMP
Metabolite_80  Cholic Acid
Metabolite_81  Cotinine

Metabolite_82  Cytidine 0.2 0.0 57
Metabolite_83  Deoxycytidine
Metabolite_84  Deoxyuridine
Metabolite_85  Glyceraldehyde
Metabolite_86  Glycocholic acid
Metabolite_87 ~ Homocysteine
Metabolite_88  Homoserine

Metabolite 89 Isoleucine 70.2 0.1 02
Metabolite_90  Kynurenine 37 21 55.5
Metabolite_91  Hydroxykynurenine
ite_92  5-+ i ic acid

Metabolite_93  5-Hydroxy-L-tryptophan
Metabolite_94  Lysine 2917 13 0.4
Metabolite_95  Nicotinic Acid
Metabolite_96  Phenylalanine 53.9

97 © 126
Metabolite_98  Proline 2338
Metabolite_99  Threonine 3291 35 11
Metabolite_100 Tryptophan 55.0 114 20.8
Metabolite_101 UDP-Glucose
Metabolite 102  Xanthosine 312 7.1 228



Table S4. Concentrations of metabolites in urine. Average concentrations of metabolites in the urine samples
(filtrates) from the healthy controls were arranged in decreasing order. Most metabolites in the panel were present
above the quantification limit. The concentration range was similar as the intra-EV concentrations of the EV samples.

Concentration in control urines (uM) Concentration in control urines (LM)
Metabolite name Average Stdev CV (%) Metabolite name Average Stdev CV (%)
Above quantification limit in all control samples Under quantification/detection limit in one or more control samples
Metabolite_1  Sorbitol 208926.3 335431.8 161 Metabolite_84  Glyceraldehyde 82.7 74.4 90
Metabolite_2  Trimethylamine N-oxide 3891.8 3451.9 89 Metabolite_85  Acetoacetic acid 42.6 38.2 90
Metabolite_3  Glycine 1070.5 154.1 14 Metabolite_86  4-Hydroxyproline 26.9 26.8 100
Metabolite_4  Creatinine 834.7 480.2 58 Metabolite_87  Isoleucine 12.3 21.3 173
Metabolite_5  Glutamine 511.5 278.9 55 Metabolite_95  Chenodeoxycholic acid 2.3 4.0 173
Metabolite_6  Alanine 462.7 331.7 72 Metabolite_88  3-Hydroxyanthranilic acid 1.7 1.7 97
Metabolite_7  Taurine 458.2 328.3 72 Metabolite_90  Deoxyuridine 1.6 1.5 96
Metabolite_8  Histidine 422.9 163.6 39 Metabolite_91  Glycocholic acid 1.2 1.7 139
Metabolite_9  Serine 305.7 147.0 48 Metabolite_89  Glutathione 1.0 0.9 97
Metabolite_10 Hippuric acid 292.9 59.3 20 Metabolite_97  IMP 0.7 1.2 173
Metabolite_11 Sucrose 257.8 224.9 87 Metabolite_93  AMP 0.4 0.6 161
Metabolite_12 Asparagine 225.5 129.9 58 Metabolite_98  5-Hydroxy-L-tryptophan 0.3 0.4 173
Metabolite_13 Betaine 195.8 85.7 a4 Metabolite_83  Cotinine 0.2 0.3 155
Metabolite_14 Guanidoacetic acid 165.2 83.3 50 Metabolite_101  Pyridoxine 0.0 0.0 133
Metabolite_15 Lysine 143.1 118.0 82 Metabolite_92  Cholic acid
Metabolite_16 Asymmetric dimethylarginine 127.1 147.1 116 Metabolite_94 0-Phosphoethanolamine
Metabolite_17 Symmetric dimethylarginine 121.2 124.0 102 Metabolite_96  Myoinositol
Metabolite_18 Tyrosine 113.8 73.2 64 Metabolite_99  Homogentisic acid
Metabolite_19 Carnitine 108.1 32.9 30 Metabolite_100 Gamma-Glutamylcysteine
Metabolite_20 Creatine 105.9 74.3 70 Metabolite_102 UDP-Glucose
Metabolite_21  Succinic acid 101.2 11.7 12
Metabolite_22 Dimethylglycine 68.1 92.9 136
Metabolite_23 Phenylalanine 59.6 40.9 69
Metabolite_24 Glucuronate 56.0 28.6 51
Metabolite_25 L-Cystathionine 49.9 47.4 95
Metabolite_26 Ornithine 49.7 51.2 103
Metabolite_27 Leucine 47.5 35.4 75
Metabolite_28 Tryptophan 41.9 20.0 48
Metabolite_29 Valine 31.4 20.5 65
Metabolite_30 D-Ribose 5-phosphate 26.9 33.2 123
Metabolite_31 Threonine 23.0 233 101
Metabolite_32 Hypoxanthine 20.5 12.7 62
Metabolite_33 Aminoadipic acid 18.9 12.0 64
Metabolite_34 Allantoin 18.5 12.3 67
Metabolite_35 Arginine 18.0 10.3 57
Metabolite_36 Pantothenic acid 17.6 5.1 29
Metabolite_37 Deoxycytidine 17.3 6.5 38
Metabolite_38 Choline 10.4 7.0 67
Metabolite_39 L-Acetylcarnitine 10.4 7.7 75
Metabolite_40 Methionine 10.1 6.5 64
Metabolite_41 Kynurenic acid 9.8 7.7 78
Metabolite_42 1-Methylhistamine 8.8 7.6 87
Metabolite_43 Proline 8.0 4.2 53
Metabolite_44 5-Hydroxyindoleacetic acid 7.4 4.0 54
Metabolite_45 Glutamic acid 7.2 5.8 81
Metabolite_46 Aspartic acid 6.7 2.0 30
Metabolite_47 Cytosine 5.3 4.4 82
Metabolite_48 Xanthosine 4.9 2.5 51
Metabolite_49 Xanthine 4.9 4.3 87
Metabolite_50 Citrulline 4.5 2.1 46
Metabolite_51 4-Pyridoxic acid 4.1 2.7 67
Metabolite_52 Carnosine 3.6 2.1 60
Metabolite_53 Uracil 2.7 1.6 58
Metabolite_54 Gamma-Aminobutyric acid 2.4 2.8 117
Metabolite_55 Homocysteine 2.3 1.5 66
Metabolite_56 Adenosine 2.2 1.0 49
Metabolite_57 Kynurenine 2.0 0.6 30
Metabolite_58 Propionylcarnitine 1.9 1.0 53
Metabolite_59 Inosine 1.5 0.5 34
Metabolite_60 Isovalerylcarnitine 1.4 0.4 27
Metabolite_61 2-Aminoisobutyric acid 1.4 0.8 57
Metabolite_62 Homoserine 1.3 0.0 4
Metabolite_63 Hydroxykynurenine 1.3 0.6 51
Metabolite_64 Isobutyryl-L-carnitine 1.3 0.3 21
Metabolite_65 Nicotinic acid 1.2 0.8 68
Metabolite_66 Cyclic AMP 0.9 0.3 34
Metabolite_67 Taurochenodesoxycholic acid 0.8 0.7 79
Metabolite_68 L-Octanoylcarnitine 0.5 0.4 66
Metabolite_69 Neopterin 0.5 0.1 26
Metabolite_70 Taurocholic acid 0.4 0.3 63
Metabolite_71 Decanoylcarnitine 0.3 0.2 64
Metabolite_72 Niacinamide 0.3 0.1 16
Metabolite_73 Guanosine 0.3 0.3 112
Metabolite_74 Orotic acid 0.3 0.2 77
Metabolite_75 Folic acid 0.2 0.1 41
Metabolite_76 NAD 0.2 0.2 92
Metabolite_77 Normetanephrine 0.2 0.1 74
Metabolite_78 Cyclic GMP 0.2 0.1 46
Metabolite_79 Hexanoylcarnitine 0.2 0.1 63
Metabolite_80 Cytidine 0.1 0.0 31
Metabolite_81 Adenine 0.1 0.1 50
Metabolite_82 Spermidine 0.1 0.0 53



Supplementary methods
Ultra performance liquid chromatography-tandem mass spectrometry

EVs from 10-53 ml of urine and 5 ml of platelet concentrate (10°~10* particles), 100 pl urine filtrate (from
1.2 um filtration step of EV isolation) and 1 x 107 platelets were applied to analysis of 102 (uEVs and urine)
or 111 (pEVs and platelets) polar metabolites (Table $S21) using ultra performance liquid chromatography-
tandem mass spectrometer (UPLC-MS-MS, ACQUITY UPLC® with Xevo TQ-S — tandem quadrupole mass
spectrometer, Waters) as previously described [27].

All the metabolite standards used in the analyses were purchased from Sigma-Aldrich (Helsinki, Finland).
Isotopically labeled internal standards (IS) were obtained from Cambridge Isotope Laboratory. Inc., USA
(Ordered from Euroiso-Top, France). Other chemicals like ammonium formate, ammonium acetate and
ammonium hydroxide that all are analytical grade were obtained from Sigma-Aldrich (Helsinki, Finland).
Formic acid (FA), 2-propanol, acetonitrile (ACN), and methanol (all HiPerSolv CHROMANORM, LCMS grade)
were purchased from VWR International (Helsinki, Finland). Deionized water up to a resistivity of 18 MQ.cm
was purified with a purification system (Barnstead EASYpure RoDi ultrapure water purification system,
Thermo scientific, Ohio, USA). Calibration solutions for the calibration curve were prepared in a 96-well
plate by serial dilution of the stock calibration mix using Hamilton’s MICROLAB® STAR line (Hamilton,
Bonaduz AG, Switzerland) liquid handling robot system. Starting from a stock solution mix, 10 additional
lower working solutions were prepared using water as the diluent to build the calibration curve. For
metabolite extractions, twenty microliters of labeled internal standard mixture was added to the samples.
A total of 960 pl of extraction solvent (80:20 ACN:H,0 + 1% FA) was added and three cycles of extraction
carried out by vortexing for 2 min and sonicating for 1 min (ultrasonicator settings: sweep mode, frequency
37, power 60, no heating). After this, the tubes were centrifuged at 14000 rpm for 15 min at +4°C. An
aliquot of 800 pl of the supernatant was dispensed in OstroTM 96-well plate (Waters Corporation, Milford,
USA) and filtered by applying vacuum at a delta pressure of 300-400 mbar for 2.5 min on robot's vacuum
station. The clean extract was collected to a 96-well collection plate, placed under OstroTM plate. The
collection plate was sealed and centrifuged for 15 min, 4000 rpm, +4°C, and placed in auto-sampler of the
liquid chromatography system for the injection.

Sample analysis was performed on an ACQUITY UPLC-MS-MS system (Waters Corporation, Milford, MA,
USA). All metabolites were separated using the column, 2.1 x 100 mm Acquity 1.7 BEH amide HILIC
column (Waters Corporation, Milford, MA, USA), which was maintained at 45°C temperature. The total run
time was 14.5 min including 2.5 min of equilibration step at a flow rate of 600 ul/min. Initially the gradient
started with a 2.5 min isocratic step at 100% mobile phase B (ACN/ H,0, 90/10 (v/v), 20 mM ammonium
formate, pH at 3), and then rising to 100% mobile phase A (ACN/H-,0, 50/50 (v/v), 20 mM ammonium
formate, pH at 3) over the next 10 min and maintained for 2 min at 100% A, and finally equilibrated to the
initial conditions for 2.5 min. An injection volume of 5 ul of sample extract was used and two cycles of 300
ul of strong wash and 900 pl of weak wash and an additional 2 min of seal wash were carried out after each
injection to avoid carry over effect. The auto-sampler was used to perform partial loop with needle overfill
injections for the samples and standards and maintained at temperature of 5°C.

The detection system, a Xevo® TQ-S tandem triple quadrupole mass spectrometer (Waters, Milford, MA,
USA), was operated in both positive and negative polarities with a polarity switching time of 20 msec.

Electro spray ionization (ESI) was chosen as the ionization mode with a capillary voltage at 0.6 KV in both
polarities. The source temperature and desolvation temperature of 120°C and 650°C, respectively, were
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maintained constantly throughout the experiment. Cone voltage and collision energy (CE) were optimized
for each compound. Highly pure nitrogen and argon gas were used as desolvation gas (1000 I/hr) and
collision gas (0.15 ml/min), respectively. Multiple Reaction Monitoring (MRM) acquisition mode was
selected for quantification of metabolites with individual span time of 0.1 sec given in their individual MRM
channels. The dwell time was calculated automatically by the software based on the region of the retention
time window, number of MRM functions and also depending on the number of data points required to
form the peak. MassLynx 4.1 software was used for data acquisition, data handling and instrument control.
Data processing was done using TargetLynx software and metabolites were quantified using area ratio
(area of metabolite/area of IS) standards and external calibration curves.

A peak response giving signal to noise (S/N) ratio of < 3 was considered below the limit of detection. For
calculation of average concentrations, concentrations below this limit were assigned as zeros. Lower limit
of quantification was defined as the lowest concentration on calibration curve corresponding to S/N of > 6.



