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Supplementary Table 1. The heterogeneity of causal association between all metabolites and SC

risks. The p-values for Cochran's Q were above 0.05, suggesting that no significant heterogeneity

effects were found.

exposure method Q Q_df Q_p value
Arachidonate levels MR Egger 20.8050899 26 0.751953631
Arachidonate levels Inverse variance weighted 22.99695169 27 0.685176208
Oleoyl-linoleoyl-glycerol levels MR Egger 44.8318765 27 0.016937018
Oleoyl-linoleoyl-glycerol levels Inverse variance weighted 46.30367531 28 0.016207841
Arachidonate to linoleate ratio MR Egger 20.06197802 23 0.638170115
Arachidonate to linoleate ratio Inverse variance weighted 20.97608434 24 0.640135689
Adenosine 5'-monophosphate (AMP) to MR Egger 20.78388909 2 0.534126423
phenylalanine ratio
Adenosine 5-monophosphate (AMF) to 1 o0 ooiance weighted 20.81280506 23 0.592518224
phenylalanine ratio
1-Palmitoyl-2-linoleoyl-gpc levels MR Egger 53.65836392 31 0.006994046
1-Palmitoyl-2-linoleoyl-gpc levels Inverse variance weighted 53.6762315 32 0.009556343
Hypotaurine to taurine ratio MR Egger 20.05706696 23 0.638466804
Hypotaurine to taurine ratio Inverse variance weighted 20.36631596 24 0.675765337
Behenoylcarnitine levels MR Egger 30.2932402 26 0.255640862
Behenoylcarnitine levels Inverse variance weighted 30.32672837 27 0.29967473
Aspartate to citrulline ratio MR Egger 10.9763727 16 0.810941314
Aspartate to citrulline ratio Inverse variance weighted 11.28599916 17 0.841315917
Lignoceroylcarnitine levels MR Egger 23.45113417 22 0.376642094
Lignoceroylcarnitine levels Inverse variance weighted 23.95510536 23 0.406297959
Docosapentaenoate levels MR Egger 6.382747789 15 0.972576701
Docosapentaenoate levels Inverse variance weighted 6.39233835 16 0.983276372
1-Linoleoyl-GPI levels MR Egger 25.21988533 19 0.153431017
1-Linoleoyl-GPI levels Inverse variance weighted 26.46108884 20 0.151117832
Cortisol to 4-cholesten-3-one ratio MR Egger 7.655755489 19 0.989811966
Cortisol to 4-cholesten-3-one ratio Inverse variance weighted 7.912433176 20 0.992431396
Campesterol levels MR Egger 22.03358865 19 0.28258779
Campesterol levels Inverse variance weighted 23.46441307 20 0.26657012
Etiocholanolone glucuronide levels MR Egger 5.646007195 18 0.997433314
Etiocholanolone glucuronide levels Inverse variance weighted 5.722283019 19 0.998508199
Aspartate to phosphate ratio MR Egger 9.750585814 15 0.835128509
Aspartate to phosphate ratio Inverse variance weighted 10.08096968 16 0.862365795
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Supplementary Table 2. The pleiotropy of causal association between all metabolites and skin

cancer. The p-values for the MR-Egger intercept were above 0.05, suggesting no significant

pleiotropy effects were found.

exposure egger_intercept Standard p value (pval)
- error (se)
Arachidonate levels -0.010488761 0.007084637 0.15075866
Oleoyl-linoleoyl-glycerol levels -0.009533031 0.010125544 0.354805227
Arachidonate to linoleate ratio -0.005879454 0.006149484 0.348969432
Adenosine 5'-monophosphate (AMP) to 0.001442327 0.008481931 0.86652726
phenylalanine ratio
1-Palmitoyl-2-linoleoyl-gpc levels -0.000949226 0.009342747 0.919728248
Hypotaurine to taurine ratio -0.006125743 0.01101551 0.58351155
Behenoylcarnitine levels -0.0015509 0.00914796 0.866688001
Aspartate to citrulline ratio 0.00871582 0.015663515 0.585608582
Lignoceroylcarnitine levels -0.006544143 0.009517448 0.49889398
Docosapentaenoate levels -0.001147725 0.011719681 0.923283402
1-Linoleoyl-GPI levels 0.010308199 0.010659972 0.345692343
Cortisol to 4-cholesten-3-one ratio 0.005001705 0.009872428 0.618240763
Campesterol levels 0.009883124 0.008897477 0.280523579
Etiocholanolone glucuronide levels 0.001774132 0.006423806 0.785555225
Aspartate to phosphate ratio -0.006846013 0.011910453 0.573953759
3-Indoxyl sulfate levels 0.010300802 0.008429778 0.237486764
Leucine to N'parl:lﬁ‘g"yl'sl’h‘ngosme 0.00963612 0.012156794 0.436843885
Benzoate to Ole"ryalt'ig“"leoyl'glyce“’l 0.00781721 0.007755491 0.322106298
Salpha-androstan-3beta, 1 7alpha-diol -0.007730757 0.009212277 0.410819997
disulfate levels
Phenylacetylcarnitine levels 0.00745763 0.010075663 0.467027392
hyifiﬁ;’;‘gﬁ;ﬁi 3;:18 0.011194731 0.011970187 0.365528169
Glycerol to palmitoylcarnitine ratio -0.00709881 0.016513281 0.672678964
Cysteinylglycine levels 0.000418016 0.010119962 0.967533148
1-Arachidonoyl-gpc levels -0.007978517 0.005633661 0.168580084
Phenylalanine to tyrosine ratio 0.000514034 0.01036066 0.961084613
Oleoyl-linoleoyl-glycerol to linoleoyl- 0.004130387 0.00751482 0.588108431
arachidonoyl-glycerol ratio
1-Stearoyl-GPG (18:0) levels -0.007998812 0.009488749 0.409209185
Margarate levels 0.007701875 0.012390926 0.542015144
Uridine to 2'-deoxyuridine ratio 0.011668907 0.009494567 0.230511612
Glucose to fructose ratio -0.004718866 0.012251358 0.706851038
Uridine levels 0.017134073 0.010663645 0.126517319
3-Ethylcatechol sulfate levels -0.000423076 0.015732677 0.978842153
3-Methyl-2-oxovalerate to 3-methyl-2- -0.000618088 0.009620356 0.949480922
oxobutyrate ratio
N'methyl'z'pyrligg‘;‘:s -carboxamide -0.009055282 0.01184273 0.457188743
Smfa&%ﬁ;‘fﬁgf g:j:ome 0.006369305 0.012117387 0.605558537
Arachidonate to pyruvate ratio -0.012539687 0.012929991 0.348596777
Arachidonate to oleate to vaccenate ratio -0.007760145 0.007525828 0.319962934
2-naphthol sulfate levels -0.011169769 0.012549247 0.384557578
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Eicosapentaenoate levels
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Sulfate of piperine metabolite
CI6HI9NO3 levels
Benzoate to linoleoyl-arachidonoyl-
glycerol ratio

Erythritol levels in elite athletes
Glycolithocholate sulfate levels
1-Palmitoyl-2-linoleoyl-GPE levels
Ergothioneine levels
Plasma lactate levels

Citrate to oxalate (ethanedioate) ratio

Andro steroid monosulfate C19H2806S
levels

1-methylxanthine levels
Isoursodeoxycholate levels

0.008294637

0.013089756
0.011520828
0.022509886
0.003916412
-0.006486145
-0.004661884
-0.005164108
-0.009242129
-0.009202129

0.004234129
-0.000832269
0.007545497
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0.002549862
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-0.002578761

0.008822672

0.010981439
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0.008910287
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0.009977144
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0.006328508
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0.354906119
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0.263208993
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0.345584354
0.68390715

0.640733153
0.325113103
0.520388152

0.703285909
0.944125531
0.408221863

0.559725399
0.34037007
0.901617144
0.512036215
0.763629543
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0.12987918
0.803629152

0.206103091

0.592844322
0.826016083
0.684477602
0.726342028

0.67131631

0.15602474
0.199940282

0.620430973

0.248820365

0.516982034
0.48693232
0.709596867
0.649793142
0.737376726
0.735882028

0.801698825

0.209713598
0.826658562




