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Sex Number Age (Years) Height (cm) ‘Weight (kg) Bmi

Male 12 2425 £ 075 179.08 + 2.42 7443 £ 6.12 23.19 + 1.60
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Target antigen

Insulin receptor B (InsR)
Mechanistic target of rapamycin (mTOR)

Phosphorylated mechanistic target of rapamycin
(Ser2448; p-mTOR)

Protein kinase b (PKB)
Phosphorylated protein kinase b (Ser473; p-PKB)

5 adenosine monophosphate-activated protein
kinase @ (AMPK- a)

Phosphorylated 5" adenosine monophosphate-
activated protein kinase a (Thr172) (p-AMPK- a)

Rabbit IgG (secondary antibody)

Antibody

Rabbit anti InsR-
B (4B8)

Rabbit anti mTOR
(7C10)

Rabbit anti p-mTOR
(Ser2448)

Rabbit anti AKT

Rabbit anti p-AKT
(Ser473) (DYE) XP

Rabbit anti AMPK a

Rabbit anti p-AMPKa
(Thr172) (40H9)

Goat anti-rabbit 1gG,
HRP-linked

Dilution Manufacturer

1:2,000

1:1,000

1:500

1:2,000

1:2,000

1:4,000

1:1,000

1:2,000

Cell Signaling Technology Inc.
(Danvers, MA, United States)
Cell Signaling Technology Inc.
Cell Signaling Technology Inc.
Cell Signaling Technology Inc.
Cell Signaling Technology Inc.
Bethyl Laboratories Inc.
(Montgomery, TX, United States)

Cell Signaling Technology Inc.

Cell Signaling Technology Inc.

Buffer

5% bovine
serum albumin

5% bovine
serum albumin

5% bovine
serum albumin

5% bovine
serum albumin

5% bovine
serum albumin
5% fat-free milk
powder

5% fat-free milk
powder

5% fat-free milk
powder

Blocking
agent

5% fat-free milk
powder

5% fat-free milk
powder

5% bovine serum
albumin

5% fat-free milk
powder
5% fat-free milk
powder

5% fat-free milk
powder
5% fat-free milk
powder

5% fat-free milk
powder
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Feature Liver Muscle Adipose tissue

LEP +SD HEP #SD p-value LEP +SD HEP +SD p-value LEP +SD HEP +SD p-value

Cer 16:0 102 008 117 018  0.009 0016 0005 0014 0005 0344 0462 0120 0562 0305 0251
Cer 18:0 0028 0008 0025 0005 0.056 0143 0022 0136 0027 0476 0044 0014 0078 0094 0171
Cer 24:0 0369 0161 0309 0116 0251 0174 0059 0208 0077  0.184 0181 0035 0260 0095 0.006
Total Cer 221 032 229 035 0530 0211 0049 0239 0060 0202 0985 0189 1226 0492  0.092
Total Cer-P 784 62 826 66 0.083 560 42 535 27 0.065 633 97 647 88 0.696
Total dhCer 127 036 128 027 0959 0057 0040 0032 0015 0037 0203 0150 0252 0135 0376
Total dhCer-P 430 062 533 078 <0001 236 60 174 26 0.001 798 239 880 177 0319
Total HexCer 075 020 065 017 0403 021 006 026 008 0087 041 013 063 022 0.003
Total SM 1298 198 1261 134 0554 67.7 55 592 75 0.001 868 9.6 919 161 0309
Total sphinganines 0206 0222 0106 0080  0.108 0.066 0018 0058 0011 0186 0057 0016 0095 0034  0.001
Total sphingosines 0960  0.928 0486 0299  0.070 0431 0103 0452 0083 0537 0167 0061 0282 0131  0.005
Total Cer:SM 0017 0.002 0018 0002 0.153 0.0031  0.0008 0.0040 0.0008 0.007 0011 0.03 0014 0007 0238

Cer, ceramides; Cer-P, ceramide-phosphates; dhCer, dihydroceramides; dhCer-P, dihydroceramide-1-phosphates; HexCer, hexosylceramides (sum of glucosyl-, galactosyl-, and
Fcsslcraaidin: SKL. salisnamnyelin
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Group

HV vs. CV

HA vs. CA

Metabolites

Leallo-Isoleucine 092

L-Leucine o | down
N-Acetyl-Asp-Glu 1.00 wp
Lysine Butyrate 098 down
L-Thyroxine 094 [ down
O-Aceyl-L-Serine 092 | down
Lysope 20-0 100 uwp
cis-4-Hydroxy-D-proline 094 | down
L-Octanoylcarnitine 098 down
Lysope 16-1 100 down
Imatinib 1.00 down
D-Mannose 1.00 down
4-Hydroxyphenylpyravate 1.0 down
Oleoylcamitine 100 down
Nicotinate ribonucleoside | 0.98 | down
Arachidonoylcamnitine 1.00 down
L-(-)-Glyceric acid 1.00 up
7-Ketocholesterol 1.00 down
Oxidized glutathione 096 | down
glutathione disulfide 096 down
Dehydrocholic acid 098 down
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Group

RCC vs. BKT
3-B-D-Galactosyl-sn-glycerol
y-Aminobutyryl-lysine
7,8-Dihydroneopterin
LPC 192

RCC vs. HC
3--D-Galactosyl-sn-glycerol
y-Aminobutyryl-lysine
7,8-Dihydroneopterin
LPC 192
6-Keto-prostaglandin Fla
17a,21-Dihydroxypregnenolone
y-Glutamylphenylalanine

0.296
0.425
0.419
0.589

0322
0.485
0.500
0.441
2.800
2119
1.932

3723
4769
3349
4611

3853
3.687
3.167
3239
3.042
2722
1.659

<0001
<0.001
<0001
<0001

<0001
<0001
<0.001
<0.001
<0001
<0001
0.006

Trend

Pathway

Galactose metabolism
Amino acid metabolism
Folate biosynthesis

Glycerophospholipid metabolism

Galactose metabolism
Amino acid metabolism

Folate biosynthesis
Glycerophospholipid metabolisrm
Arachidonic Acid Metabolism
Steroid hormone biosynthesis

Amino acid metabolism
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Compounds 3-p-D-Galactosyl-sn-glycerol y-Aminobutyryl-lysine 7,8-Dihydroneopterin LPC 19:2

Urea (mmol/L) ~0.159, 0.093 -0.029, 0.748 0.037, 0.680 -0.181, 0.042*
Cr (pmol/L) -0.268, 0.002* -0.095, 0.290 -0.214, 0.016* -0.222, 0.012*
UA (umol/L) ~0.084, 0.350 -0.074, 0.407 -0.002, 0.986 ~0.041, 0.650
CysC (mg/L) -0.271, 0.002* -0.138, 0.123 ~0.190, 0.033* ~0.203, 0.023°
eGER (ml/min/1.73m?) 0.271, 0.002* 0.138, 0.123 0.190, 0.033* 0.203, 0.023*
Clq (mg/L) 0.081, 0.367 ~0.015, 0.869 0.006, 0.949 0.029, 0.746
NGAL (ug/L) ~0.169, 0.063 -0.131, 0.152 -0218, 0.016* -0.125, 0.173
TC (mmol/L) ~0.057, 0.523 ~0.054, 0.547 -0.015, 0.169 -0.101, 0263
TG (mmol/L) -0.113, 0204 -0.132, 0.138 -0.169, 0.057 -0.176, 0.049*
HDL (mmol/L) 0.084, 0.345 0.102, 0.255 0.104, 0.243 0.115, 0.203
LDL (mmol/L) ~0.053, 0.555 ~0.044, 0.626 0.044, 0.620 -0.150, 0.094
APO-A (g/L) 0.101, 0.262 0.102, 0.255 ~0.063, 0.486 0.123,0.173
APO-B (g/L) ~0.071, 0.427 -0.076, 0395 ~0.007, 0.939 -0.168, 0.062

Note: LPC, lysophosphatidylcholine; Cr, creatinine; UA, uric acid; CysC, cystatin G;
filtration rate; TC, total cholesterol; TG, triglyceride; HDL-C, high density lipoprot
apolipoprotein B. *p < 0.05.

1, complement Clq; NGAL, neutrophil gelatinase-associated lipocalin; eGFR, estimated glomerular
n cholesterol; LDL-C, low density lipoprotein cholesterol; Apo-A1, apolipoprotein Al; Apo-B,
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Table 1.
Baseline characteristics

Age (years)
Sex, male n (%)
BMI (m/kg?)
Blood pressure
Systolic (mmHg)
Diastolic (mmHg)
Medical history, n (%)
Atrial fibrillation
Hypertension
TIA
Stroke
Diabetes Mellitus
Alcohol use (yes), n (%)
Smoking status, n (%)
Never
Former
Active
Max handgrip strength (kg)
MRI markers of cSVD

White matter hyperintensity volume (ml)

Lacunes (n)
Microbleeds (n)

Values are me:
Abbreviatior

Total (N = 14)

704 (£36)
8 (57.1%)
247 (£39)

142 (£17)
81 (29)

1(7.1)
8 (57.1)
2(143)
2(143)
1(7.1)
11 (78.6)

2(143)

11 (786)
1(7.1)

324 (£115)

5.1[12, 435]
0(02]
0[0,1]

+ standard deviation), number (percentage) or median [min, max].
[IA, Transient ischemic attack; BMI, body mass index.
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16542 + 18.84
11442 £ 1626
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12833 £ 1355
174.17 £ 13.66
148.25 + 18.76
12350 + 1449
115.67 £ 9.99
112.83 £ 1457
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101.17 £ 8.99

79.25 +9.07

167.50 + 13.33
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171.00 £ 13.76
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171.08 + 13.87
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119.08 + 14.34
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Time PL ES

Before test 833 £ 1.67 8.00 + 1.86 8.58 £ 1.31
First (Immediately) 1433 £ 150 13.58 £ 131 13.92 + 1.84
First (4min) 1233 £ 167 1142 £ 178 1233 + 1.50
Second (Immediately) 1533 £ 156 15.00 + 148 1533 £ 115
Second (4min) 1350 + 162 13.17 £ 208 13.67 + 1.50
Third (Immediately) 1592 + 144 16.08 £ 1.62 1642 * 1.56
Third (1min) 1558 + 1.00 15.75 £ 166 1583 + 1.59
Third (4min) 1408 £ 151 14.00 £ 2.09 1442 + 1.78
Third (7min) 1258 £ 1.62 1292+ 178 13.50 £ 1.51
Third (10min) 1167 + 167 1192 £ 1.8 1250 + 1.93
Third (15min) 1100 £ 171 1150 £ 168 1158 + 2,15
Third (20min) 1083 + 127 1108 £ 162 1142 +2.27
Third (25min) 1058 + 124 1108 + 193 1125 + 2.26
Third (30min) 1050 + 131 10.58 + 198 1117 + 2.44

Values are means + SD. First (n min): n minutes after the first WACT; Second (n min): n

minutes ufter the second WACT: T1

iaedh

: n minutes after the third WACT.
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Biomarker

RCC vs. BKT
3-B-D-Galactosyl-sn-glycerol
y-Aminobutyryl-lysine
7,8-Dihydroneopterin
LPC 19:2

RCC vs. HC
3-B-D-Galactosyl-sn-glycerol
y-Aminobutyryl-lysine
7.8-Dihydroneopterin
LPC 192
6-Keto-prostaglandin Fla
17a,21-Dihydroxypregnenolone
y-Glutamylphenylalanine

RCC vs (BKT + HC)
3-§-D-Galactosyl-sn-glycerol
y-Aminobutyryl-lysine
7.8-Dihydroneopterin
LPC 19:2

(RCC + BKT) vs HC
3-B-D-Galactosyl-sn-glycerol
y-Aminobutyryl-lysine
7,8-Dihydroneopterin
LPC 192

Scan
mode

ESI-
ESI-
ESI-
ESI+
ESI+
ESI+
ESI-

Rt (s)

481035
545151
481173
440903
668.909
698951
283.958

m/z

253.083
230155
254.086
556346
371242
349237
293.113

Note: HC, healthy control; BKT, benign kidney tumor; RCC, renal cell carcinoma; Rt, retenti
B soectiv: 1. yonien ndes

95%Cl, 95%confidence interval; Se, sensitivitr

Adducts

M-H
M-H
M-H
M +Na
M+H
M+H
M-H

AUC (95%CI)

0.989 (0.936-1.000)
0981 (0.924-0.999)
0.941 (0.867-0.981)
0.845 (0.748-0.916)

0990 (0.942-1.000)
0.962 (0.898-0.991)
0916 (0.838-0.964)
0,909 (0.829-0.959)
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0.990 (0.953-0.999)
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0.879 (0.808-0.930)

0763 (0.679-0.834)
0,692 (0.604-0.771)
0,691 (0.602-0.770)
0,803 (0.722-0.869)

Se (%)

93.33
9333
93.33
77.27

97.73
86.36
97.73
93.18
88.64
77.27
7727

97.78
86.67
95.56
93.18

65.06
48.19
63.86
81.48

Sp (%)

100.00
92.11
8421
78.38

100.00
95.56
7333
80.00
8222
77.78
80.00

97.56
95.12
78.05
71.60

93.18
97.73
7273
7045

YI

0.933
0.854
0775
0557

0977
0819
0711
0732
0.709
0551
0573

0.953
0.818
0736
0.648

0.582
0459
0366
0519

ime; m/z, mass-to-charge ratio; LPC, lysophosphaticholine; AUC, area under ROG, curve;
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Group

UA (umol/L)
Clq (mg/L)
NGAL (pg/L)
Urea (mmol/L)
Cr (umol/L)
CysC (mg/L)
eGFR (ml/min/1.73m?)
TC (mmol/L)

TG (mmol/L)
HDL-C (mmol/L)
LDL-C (mmol/L)
Apo-Al (g/L)
Apo-B (g/L)

Note: n, case; a is the )2 value; b is the value of F; HC, healthy control; BKT, benign kidney tumor; RCC, renal cell carcinoma;

HC (n = 45)

3320 (2693, 371.7)
207.0 (1755, 235.5)
95.0 (785, 113.0)
5.10 (4.13, 5.64)
66.0 (53.4, 78.0)
091 (0.79, 1.00)
88.59 + 12.29

458 +0.59

098 (0.87, 1.19)
138 (114, 1.55)
260 (227, 2.96)
155 %021

081 £0.14

BKT (n = 40)

282.4 (2290, 3508)
1935 (168.4, 229.0)
1240 (853, 180.0) *
537 (407, 6.60)
65.6 (54.2, 87.6)
092 (076, 1.18)
8575 + 24.14

489 + 111

129 (099, 237) *
131 (117, 164)
3.13 (226, 356) *
153 £ 031

093 £ 024*

RCC (n = 46)

3333 (2364, 417.1)
1915 (1666, 221.8)
130.1 (930, 164.8) *
5.43 (4.46, 6.59)
80.1 (617, 105.7) *
107 (090, 1.26) *
73.09 + 20.85 *
517+ 137*

139 (098, 197) *
122 (1.05, 145)
299 (232, 431) *
148 £ 027

100 £ 0.30*

X2/F, P

4354, 0113
1366", 0.505
13799, 0.001
4215, 0122
11775, 0.003
13391, 0.001
8057°, 0001
3297", 0040
13261, 0.001
2717, 0257
9.355%, 0,009
0.834°, 0.437
7.263", 0.001

creatinine; UA, uric acid; CysC, cystatin G; Clq,

complement C1q; NGAL, neutrophil gelatinase-associated lipocalin; ¢GER, estimated glomerular filtration rate; TC, total cholesterol; TG, triglyceride; HDL-C, high density lipoprotein

ilestendh LITC Tow denifty Npoiivateln chaluiteral ko AT, spollnoraisin AlsAne. B, spolSioproniss B Cipared sith HC. sioia, % 2105

mpared with BKT, group, p < 0.05.
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Group Pathway —log(P) Impact Hits Compounds

RCC Glycerophospholipid metabolism 1110 044 8 PE 215, PC 342, LPC 192, PA 232, PS 183, PG 14:0, LPG 18:3 and PI 18:4
ve BKT: Phosphatidylinositol signaling system 139 0.10 2 PI 18:4 and PA 232
D-Glutamine and p-glutamate 167 050 1 Glutamic acid
metabolism
RCC vs. HC  Glycerophospholipid metabolism 965 0.6 10 PE215, PC (342), LPC 19:2, Choline, PA 23:2, PS 183, LPE 16:0, LPI 18:5, LPG
24:0 and PI 160
Glycerolipid metabolism 848 022 3 PA 232, MG (18:1) and MGDG 223
D-Glutamine and p-glutamate 290 100 1 Glutamic acid
metabolism
BKT vs HC  Glycerophospholipid metabolism 877 0.6 8 PE 22:1, PC 342, LPC 192, PA 233, PS 23:4, LPE 20:1, PG 140 and PI 16:0

Note: HC, healthy control; BKT, benign kidney tumor; RCC, renal cell carcinoma; PE, phosphatidylethanolamine; PC, phosphatidylcholine; LPC, lysophosphatidylcholine; PA,
phosphatidic acid; S, phosphatidylserine; LPE, lysophosphatidylethanolamine; LPY, lysophosphatidylinositol; LPG, lysophosphatidylglycerol; P1, phosphatidylinositol; MG,
monoglyceride; MGDG, monogalactosyldiglyceride. -log(P), negative logarithm of the p-value of the statistic; Impact, impact value of metabolic pathway determined by topology analysis;
 fieaumadiorcl

e ik sietalclites nantitiing the sathvs:
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