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Table S1. Clinical characteristics of patients

Characteristics Controls (n=85) Training set/(n=176, ECC=90, ICC=86) Validation set/(n=225, ECC=116, ICC=109)
Sex (F/M) 42/43 88/88 112/113

Age 4644 44+5 47+8

BMI(kg/m2) 24.31+2.78 24.404+2.59 23.994+3.37

HBsAg(negative/positive) negative positive positive

ALT (U/L) 19.55+6.73 34.45+8.21 36.28+7.67

AST (U/L) 16.97+8.41 36.35+9.04 32.37£10.17

ALP(U/L) 64.25+22.13 94.76 £ 31.01 98.15+£29.93

Bilirubin (total) (mg/dl) 0.68+0.422 1.33+0.67 1.63+0.74

Albumin (g/dl) 1.44+0.76 3.50+1.28 3.80+1.21

Serum CEA (ng/ml) 3.08+1.11 5.2742.24 5.69+3.02




Table S2. The differential metabolites found in CC serum in positive and negative mode.

No Rt. m/z Adducts Formula Mass Error Compound ID Description Anova Max Fold
(min) (ppm) @) Change

1 5.73 546.3565 M+H C28H52NO7P  1.05 HMDB10393 LysoPC(20:3(5Z,8Z,11Z)) 0.0000 2.6351
2 2.71 3472211 M+H C21H3004 -3.18 HMDB04030 21-Deoxycortisol 0.0000 6.5415
3 4.29 370.2941 M+H C21H39NO4  -4.49 HMDBO02014 cis-5-Tetradecenoylcarnitine 0.0000 2.0804
4 5.02 3723096 M+H C21H41NO4 -4.76 HMDBO05066 Tetradecanoylcarnitine 0.0000 2.1116
5 5.50 570.3535 M+H C30HS52NO7P  -4.30 HMDB10403 LysoPC(22:5(72,10Z,13Z,16Z,197)) 0.0000 1.6859
6 3.74 5852722 M+H C33H36N406 1.55 HMDBO00054 Bilirubin 0.0000 8.3175
7 6.25 400.3431 M+H C23H45N0O4 1.11 HMDB00222 L-Palmitoylcarnitine 0.0001 1.4654
8 5.35 398.3268 M+H C23H43NO0O4 -0.54 HMDBO06317 trans-Hexadec-2-enoyl carnitine 0.0001 1.7439
9 0.66 60.0814 M+H C3HON 0.89 HMDB00906 Trimethylamine 0.0002 1.4001
10 4.15 468.3074 M+H C22H46NO7P  -3.50 HMDB10379 LysoPC(14:0) 0.0002 1.2921
1 379 3442790 M+H CI9H37NO4  -3.02 HMDB02250 Dodecanoylcarnitine 0.0002 1.7490
12 10.03 856.5822 M+H C50H82NO8P  -4.04 HMDB08419 PC(20:3(8Z,11Z,14Z)/22:6(4Z,7Z,102,13Z,16Z,19Z)) 0.0003 1.9338
40 5.08 482.3244 M+H C23H48NO7P  -0.61 HMDB10381 LysoPC(15:0) 0.0004 2.0329
14 842 804.5503 M+H C46H78NO8P  -4.97 HMDBO08149 PC(18:2(9Z,127)/20:5(52,82Z,11Z,14Z,17Z)) 0.0006 1.5257
15 440 468.3067 M+H C22H46NO7P  -4.90 HMDB10379 LysoPC(14:0) 0.0008 1.2836
16 1292 806.5692 M+H C46HSONOSP  -1.01 HMDB07991 PC(16:0/22:6(42,72,10Z,13Z,16Z,19Z)) 0.0011 1.4462
17 429 380.2547 M+H C18H38NOSP -4.92 HMDB00277 Sphingosine 1-phosphate 0.0012 1.2572
18 0.54 130.0862 M+H C6HI11NO2 -4.35 HMDB05960 D-Pipecolic acid 0.0014 1.2971
19 7.63 804.5549 M+H C46H78NOSP  0.70 HMDB08149 PC(18:2(9Z,127)/20:5(5Z,8Z,11Z,14Z,17Z)) 0.0023 Infinity
20 8.24 804.5506 M+H C46H78NO8P  -4.66 HMDBO08149 PC(18:2(9Z,127)/20:5(52,82,11Z,14Z,17Z)) 0.0025 1.4291
21  9.16 782.5723 M+H C44H8ONOSP  3.03 HMDBO08042 PC(18:0/18:4(6Z2,92,12Z,15Z)) 0.0029 1.5159
22 8.10 780.5511 M+H C44H78NO8P  -4.13 HMDB07890 PC(14:0/22:5(42,72,10Z,13Z,16Z)) 0.0040 1.4558
23 417 370.2946 M+H C21H39NO4  -3.11 HMDBO02014 cis-5-Tetradecenoylcarnitine 0.0041 1.8306
24 8.43 828.5511 M+H C48H78NO8P -3.94 HMDBO08189 PC(18:3(62,92,127)/22:6(4Z,72,10Z,13Z,16Z,19Z)) 0.0049 3.2943
25 9.16 828.5526 M+H C48H78NOSP  -2.08 HMDBO08189 PC(18:3(62,92,127)/22:6(4Z,7Z,10Z,13Z,16Z,19Z)) 0.0082 3.4623
26 4.56 382.2703 M+H C18H40NOSP -4.97 HMDBO01383 Sphinganine 1-phosphate 0.0094 1.2632
27 9.28 780.5539 M+H C44H78NOSP  -0.61 HMDB07890 PC(14:0/22:5(4Z,72,10Z,13Z,16Z)) 0.0115 1.3815
28 8.71 578.4158 M+H C30H60ONO7P  -4.81 HMDB10399 LysoPC(22:1(13Z)) 0.0159 1.2790
29  7.40 550.3870 M+H C28H56NO7P  -0.41 HMDB10391 LysoPC(20:1(11Z)) 0.0198 1.3021
30 5.87 570.3533 M+H C30H52NO7P  -4.73 HMDB10402 LysoPC(22:5(42,7Z,102,13Z,16Z)) 0.0223 1.3261
31  9.51 734.5710 M+H C40H8ONOSP  1.38 HMDBO00564 PC(16:0/16:0) 0.0252 1.8103
32 8.02 329.2464 M+H C22H3202 -4.98 HMDBO02183 Docosahexaenoic acid 0.0278 1.2743
33 824 780.5533 M+H C44H78NO8P  -1.38 HMDB07890 PC(14:0/22:5(4Z,72,10Z,13Z,16Z)) 0.0341 1.2848
34 8.61 552.4003 M+H C28H58NO7P  -4.67 HMDB10390 LysoPC(20:0) 0.0370 1.1939
35 1.89 784.4900 M+H C45H70NOSP -2.22 HMDB09210 PE(18:4(6Z,9Z,127,157)/22:6(4Z2,7Z,10Z,13Z,16Z,19Z))  0.0527 1.2041
36 8.23 806.5685 M+H C46H8ONOSP  -1.80 HMDB07991 PC(16:0/22:6(42,72,10Z,13Z,16Z,19Z)) 0.0567 1.7890
37 876 830.5687 M+H C48H8ONOBP  -1.56 HMDBO08156 PC(18:2(9Z,127)/22:6(4Z2,72,10Z,13Z,16Z,19Z)) 0.0583 1.3133
38 1293 734.5696 M+H C40H8ONOSP  -0.49 HMDBO00564 PC(16:0/16:0) 0.0586 2.0387
39 7.15 550.3845 M+H C28HS6NO7P  -4.97 HMDB10391 LysoPC(20:1(11Z7)) 0.0616 1.2391
13 295 316.2478 M+H C17H33NO4  -3.27 HMDB00651 Decanoylcarnitine 0.0667 1.1493
41 1.78 810.6000 M+H C46H84NOBP -1.54 HMDB08273 PC(20:0/18:4(62,92,12Z,15Z)) 0.0698 1.7084
42 641 295.2275 M+H C18H3003 0.72 HMDB10206 15(16)-EpODE 0.0718 3.6736
43 1.69 520.3407 M+H C26HS50NO7P  0.67 HMDB10386 LysoPC(18:2(9Z,12Z7)) 0.0732 1.1746
44 9.56 786.5996 M+H C44H84NOBP  -2.17 HMDB08039 PC(18:0/18:2(9Z,127)) 0.0929 1.3038
45 1.70 782.5679 M+H C44H8ONOBP -2.72 HMDBO08042 PC(18:0/18:4(6Z2,92,12Z,15Z)) 0.1042 1.6525
46 4.5 4943270 M+H C24H48NO7P  4.70 HMDB10383 LysoPC(16:1(92)) 0.1074 1.1917
47  1.00 153.0408 M+H CS5H4N402 -3.24 HMDBO00786 Oxypurinol 0.1197 1.3137
48  9.70 834.6007 M+H C48H84NO8P -0.71 HMDBO08057 PC(18:0/22:6(4Z,7Z,102,13Z,16Z,19Z)) 0.1292 1.3994
49  1.80 786.5983 M+H C44H84NOSP  -3.83 HMDB08039 PC(18:0/18:2(9Z,127)) 0.1377 1.2149
50 7.16 780.5529 M+H C44H78NOSP  -1.81 HMDB07890 PC(14:0/22:5(4Z,72,10Z,13Z,16Z)) 0.1394 1.5045
51 9.28 832.5823 M+H C48H82NOSP  -4.02 HMDBO08123 PC(18:1(92)/22:6(4Z,7Z,10Z,13Z,16Z,19Z)) 0.1632 1.2833
52 1.69 623.5763 M+H C43H7402 -0.71 HMDBO00658 CE(16:1(92)) 0.1781 1.0413
53 842 808.5826 M+H C46H82NO8P  -3.70 HMDB08050 PC(18:0/20:5(5Z,82,11Z,14Z,17Z)) 0.1865 1.2792
54 10.27 810.6025 M+H C46H84NO8P  1.51 HMDBO08273 PC(20:0/18:4(6Z2,92,12Z,15Z)) 0.1948 1.2647
55 9.71 856.5825 M+H CS50H82NO8P  -3.65 HMDBO08419 PC(20:3(82,11Z,147)/22:6(4Z,7Z,102,13Z,16Z,19Z)) 0.2145 1.3187
56 8.44 550.4008 M-H C28HSSNO7P  -3.82 HMDB10390 LysoPC(20:0) 0.2155 1.1079
57 4.80 480.3223 M-H C23H48NO7P -4.81 HMDB10381 LysoPC(16:1) 0.2600 1.0820
58 877 830.5820 M-H C48H82NOSP  -4.40 HMDBO08123 PC(18:1(92)/22:6(4Z,7Z,10Z,13Z,16Z,19Z)) 0.2989 1.0973
59 271 583.2690 M-H C33H36N406 -4.00 HMDB00054 Bilirubin 0.3008 1.1996
60 10.19 830.5818 M-H C48H82NOSP  -4.65 HMDBO08123 PC(18:1(92)/22:6(4Z,7Z2,10Z,13Z,16Z,19Z)) 0.3129 1.0715
61 0.86 121.0450 M-H C7H602 3.65 HMDBI11718 4-Hydroxybenzaldehyde 0.3659 1.0896
62 9.17 792.6030 M-H C46H84NO7P  -4.23 HMDB11226 PC(P-16:0/22:4(72,10Z,13Z,16Z)) 0.3669 1.3363
63 1.94 258.1851 M-H CI3H25NO4  -4.03 HMDBO00756 L-Hexanoylcarnitine 0.3761 1.4541
64 7.63 2772310 M-H C18H3002 -4.99 HMDB03073 Gamma-Linolenic acid 0.4131 1.2440
65 7.17 60.0605  M-H C2H7NO -1.04 HMDB00149 Ethanolamine 0.4731 1.0828
66 6.88 480.3223 M-H C23H48NO7P -4.95 HMDB10381 LysoPC(18:0) 0.5832 1.0666
67 717 480.3247 M-H C23H48NO7P -0.03 HMDB10381 LysoPC(20:0) 0.6057 1.0473
68 3.17 837.5633 M-H C43H83013P -1.92 HMDB09805 PI(18:0/16:0) 0.6594 1.0349
69 824 285.2362 M-H C20H300 -4.40 HMDB00305 Vitamin A 0.6825 1.0341
70 3.17 463.2129 M-H C24H3209 0.85 HMDB10335 Estriol-3-glucuronide 0.7262 1.0082
71  5.74 60.0605  M-H C2H7NO -0.83 HMDBO00149 Ethanolamine 0.7542 1.0262
72 9.29 816.5714 M-H C47H8ONOSP  1.72 HMDB09276 PE(20:1(112)/22:6(42,7Z,10Z,13Z,16Z,19Z)) 0.7622 1.3463
73 2.39 824.5351 M-H C48H76NO8P  -4.37 HMDBO08255 PC(18:4(6Z2,92,127,157)/22:6(42,72,102,13Z,16Z,19Z))  0.7951 1.3946
74 12.89 778.5534 M-H C44H78NO8P  -1.15 HMDB07890 PC(14:0/22:5(4Z,72,10Z,13Z,16Z)) 0.9122 1.0093
75 9.28 854.5822 M-H C50H82NO8P  -3.99 HMDB08419 PC(20:3(8Z,11Z,147)/22:6(42,72,10Z,13Z,16Z,19Z)) 0.9818 1.3291




Table S3. ROC curve analysis of serum metabolites detected by UPLC-MS

No Metabolite AUC Sensitivity (%) Specificity (%)
1 21-Deoxycortisol 0.918 92.6 95.2
2 Bilirubin 0.922 97.1 943
3 LysoPC(14:0) 0.954 93.7 88.8
4 LysoPC(15:0) 0.927 84.5 91.2
5 four-metabolite panel  0.993 98.5 99.2




Table S4. Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis in CC

No. Pathway Name Total Expected Hits Raw p Impact
I Glycerophospholipid metabolism 39 0.29165 4 0.000153130.28685
2 Linoleic acid metabolism 15 0.11217 2 0.005237 0

3 Sphingolipid metabolism 25  0.18695 2 0.014315 0.04292
4 Glycosylphosphatidylinositol(GPI)-anchor biosynthesis 14 ~ 0.10469 1  0.10001  0.0439
5 Retinol metabolism 22 0.16452 1 0.15284  0.09322
6 alpha-Linolenic acid metabolism 29 0.21687 1 0.19665 0

7 Methane metabolism 34 025426 1 0.22662 0

8  Fatty acid metabolism 50 037391 1 031559 0

9  Starch and sucrose metabolism 50 037391 1 0.31559  0.01265
10 Pentose and glucuronate interconversions 53 039634 1 0.33116  0.009

11 Arachidonic acid metabolism 62 046365 1 037588 0

12 Steroid hormone biosynthesis 99 0.74034 1 0.53174  0.01601
13 Porphyrin and chlorophyll metabolism 104 0.77773 1 0.54973  0.01101

Note: Total is the total number of compounds in the pathway; the Hits is the actually matched number from the user uploaded data; the
Raw p is the original p value calculated from the enrichment analysis; the Impact is the pathway impact value calculated from pathway
topology analysis.



